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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICITY METERING DATA EXCHANGE -
THE DLMS/COSEM SUITE -

Part 3-1: Use of local area networks on twisted pair
with carrier signalling

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardiZation comprjsing
Il national electrotechnical committees (IEC National Committees). The object of IEC is to promote internat|onal
o-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
ublicly Available Specifications (PAS) and Guides (hereafter referred to as "IECy Publication(s)"). Their
reparation is entrusted to technical committees; any IEC National Committee interestéd in the subject dealt|with
hay participate in this preparatory work. International, governmental and non-governmental organizations liajsing
ith the IEC also participate in this preparation. IEC collaborates closely with-the)International Organizatiop for
tandardization (ISO) in accordance with conditions determined by agreement between the two organizatiofs.

20 T = 0O Q

[ds}

onsensus of opinion on the relevant subjects since each technical committee has representation from all

2) Tlhe formal decisions or agreements of IEC on technical matters express( as nearly as possible, an internat|onal
g
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC Nat|onal
Gommittees in that sense. While all reasonable efforts are made to ensure that the technical content off IEC
Hublications is accurate, IEC cannot be held responsible“\for the way in which they are used or for| any
misinterpretation by any end user.

4) Ip order to promote international uniformity, IEC National Committees undertake to apply IEC Publicafions

I
tfansparently to the maximum extent possible in their,national and regional publications. Any divergence between
gny IEC Publication and the corresponding nationaler regional publication shall be clearly indicated in the Iatter.

5) IEC itself does not provide any attestation of\conformity. Independent certification bodies provide confofmity
gdssessment services and, in some areas, aceess to IEC marks of conformity. IEC is not responsible forl any
services carried out by independent certification bodies.

6) All users should ensure that they have(the latest edition of this publication.

7) No liability shall attach to IEC or its~directors, employees, servants or agents including individual experts| and
embers of its technical committees and IEC National Committees for any personal injury, property damage or
dther damage of any nature, whatsoever, whether direct or indirect, or for costs (including legal fees)|and
gxpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other|IEC
Hublications.

8) Attention is drawn to\the Normative references cited in this publication. Use of the referenced publicatiops is
indispensable for the torrect application of this publication.

9) Attention is drawn:to the possibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall"not be held responsible for identifying any or all such patent rights.

Thig redline version of the official IEC Standard allows the user to identify the changes made to
nge

the préevious edition IEC 62056-3-1:2013. A vertical bar appears in the margin wherever a cha
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International Standard IEC 62056-3-1 has been prepared by IEC technical committee 13:
Electrical energy measurement and control.

This second edition cancels and replaces the first edition of IEC 62056-3-1, issued in 2013, and
constitutes a technical revision.

The

main technical changes with regard to the previous edition are as follows:

e addition of a profile which makes use of the IEC 62056 DLMS/COSEM Application layer and
COSEM object model;

The]

Full
the

The

Thig
acc
at
des

A lig
exc

The]
stah
spe
[ ]

review of the data link layer which is split into two parts:
- a pure Data Link layer;
- a "Support Manager" entity managing the communication media;

hbility to negotiate the communication speed, bringing baud rate up to 9 600.bauds.

text of this International Standard is based on the following documents:
CDV Report on voting
13/1794/CDV 13/1823/RVC

information on the voting for its approval can be found in the report on voting indicate
above table.

language used for the development of this International Standard is English.

document was drafted in accordance with*ISO/IEC Directives, Part 2, and develope

bww.iec.ch/members_experts/refdocsy The main document types developed by IEC
Cribed in greater detail at www.iec.Gh/standardsdev/publications.

hange — The DLMS/COSEM,;suite, can be found on the IEC website.

committee has decided that the contents of this document will remain unchanged until
ility date indicatedyon the IEC website under webstore.iec.ch in the data related to
Cific document -At-this date, the document will be

feconfirmed,

vithdrawn)

replaced by a revised edition, or

d in

d in

brdance with ISO/IEC Directives, Part 1:@nd ISO/IEC Directives, IEC Supplement, available

are

t of all parts of IEC 62056 series, published under the general title Electricity metering ¢ata

the
the

me&nded

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates that it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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ELECTRICITY METERING DATA EXCHANGE -
THE DLMS/COSEM SUITE -

Part 3-1: Use of local area networks on twisted pair
with carrier signalling

=Y
STOpPE

Thig part of IEC 62056 describes-three-profilesfor two sets of profiles: the first set Qf-pro

allo
of th
ene
sup

The]
dev
meq

The]
Met

rgized stations, the bus supplies energy for data exchange. Three different profiles
borted:

base profile: this three-layer profile provides remote communication{services;

NOTE 1 This first profile was published in IEC 61142:1993 and became known as the Euridis standard.
profile with DLMS: this profile allows using DLMS services @s specified in IEC 61334-4

NOTE 2 This second profile was published in IEC 62056-31:1999!
brofile with DLMS/COSEM: this profile allows using¢he DLMS/COSEM Application layer

three profiles use the same physical layer<and they are fully compatible, meaning
ces implementing any of these profiles can'be operated on the same bus. The transmis
ium is twisted pair using carrier signalling-and it is known as the Euridis Bus.

ering device and a Customer Energy Management System. This second set is made u

threle profiles.

Sub
sign

2

The
con
For
amg

clause 4.2.1 to Clause 8ipcluded specify the bidirectional communication using twisted
alling and Clause 9 to 95 the unidirectional communication using twisted pair signallin

Normative references

followingsdocuments are referred to in the text in such a way that some or all of their con
stitutes requirements of this document. For dated references, only the edition cited app
undated references, the latest edition of the referenced document (including
ndments) applies.

iles

vs a bidirectional communication between a client and a server. This set of profitles is made
ree profiles allowing local bus data exchange with stations either energized or not. For non-

are

41;

and

he COSEM object model as specified in IEC 62056-5-3 and in IEC 62056-6-2 respectiVely.

that
sion

second set of profiles allows w@idirectional communication between a given Engrgy

p of

pair
0.

tent
ies.
any

IEC 61334-4-41:1996, Distribution automation using distribution line carrier systems — Part 4:
Data communication protocols — Section 41: Application protocols — Distribution line message
specification

IEC 62056-51:1998, Electricity metering — Data exchange for meter reading, tariff and load
control — Part 51: Application layer protocols

IEC 62056-5-3:2017, Electricity metering data exchange — The DLMS/COSEM suite — Part 5-3:
DLMS/COSEM application layer

IEC 62056-6-2:2017, Electricity metering data exchange — The DLMS/COSEM suite — Part 6-2:
COSEM interface classes
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ISO/IEC 8482:1993, Information technology — Telecommunications and information exchange
between systems — Twisted pair multipoint interconnections

EIA 485, Standard for Electrical Characteristics of Generators and Receivers for Use in
Balanced Digital Multipoint Systems

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

No ferms and definitions are listed in this document.
ISOland IEC maintain terminological databases for use in standardization at the Yollowing
addfesses:
e |EC Electropedia: available at http://www.electropedia.org/
e |SO Online browsing platform: available at http://www.iso.org/obp
3.2| Abbreviated terms
ADP Primary Station Address
AD[G General Secondary Address. Broadcast Address
ADB Secondary Station Address
AGN Normal Wakeup
AG|T General call for a General Energized Station
APDU Application Protocol Data Unit
AP General Primary Address
AR} COM field value: Rejection of authentication in remote programming exchange
ASpU Application Service Data Unit
ASD COM field value: Call to\Eorgotten Stations
AUl COM field value: Authéntication command
COM Control field ofithe Data Link layer
COISEM CompaniofxSpecification for Energy Metering
DA| COM field value: Response of remote reading exchange
DEP Data Encryption Standard
DLMS Bistribution Line Message Specification (IEC 61334-4-41)
Device Language Message Specification (IEC 62056-5-3)
DSpuU Data link Service Data Unit
DR COM field value: Data Rejected
Value of COM notifying the rejection of remote programming exchange data
Dsap Transport data unit label. Coded over 3 bits. Its value is 6.
DTSAP Destination of Transport Service Access Point
ECH COM field value: Echo of remote programming exchange data
ENQ Remote reading exchange request
EOS COM field value: End of remote programming exchange
1B Initialisation of the bus
LDTI Local Data Transmission Interface
MaxRetry Maximum number retransmissions. Limited to 2.
MaxRSO Maximum number of RSO listening windows. Fixed at 3.
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PDU Protocol Data Unit

PRE COM field value: Pre-selection of energised stations

REC COM field value: Remote programming exchange request

RSO COM field value: Response to a call to forgotten stations

SEL COM field value: Acknowledgement of the pre-selection of energized stations

STSAP Source Transport Service Access Point

TAB In the case of the EURIDIS profiles without DLMS and without DLMS/COSEM: data code.
In the casej)fF prcg_\fjles using DLMS or DLMS/COSEM: value at which the equipment is
programmea—tor-Diseovery

TABI List of TAB field

TAEB Duration of an Alarm Signal on the Bus

TIg Transmission of Information to the Customer

TOAG Maximum wait time for an energized station once selected, to recognise a general call AGN

TOALR Wait before sending an AGN after reception of an AGN or AGT

TOL Maximum waiting time for a request from the upper layer

TOPRE Maximum waiting time for a response to a pre-selection.

TOY Time of Use

TPDU Transport Protocol Data Unit

TSbU Transport Protocol Service Unit

TRA COM field value: Acknowledgement of point to peiht transfer

TRB COM field value: Broadcast remote transfer{ranie not acknowledged

TRF COM field value: Point to point remote transfer exchange

T1 Time out to wait for a response according to a request

XBA COM field value: Response to a change of speed request

XBR COM field value: Change of speed request

ZA Field reserved for bidirectional programming authentication

ZA? Field reserved for bidirectional programming authentication

4 |General description

4.1 Basic vocabulary

All gommunication calls upon two systems called Primary Station and Secondary Station. [The
Primary Station is the system that decides to initialize a communication with a remote sysitem
called,Secondary Station; these designations remain valid throughout the duration of|the
conjmunication.

A communication is broken down into a certain number of transactions. Each transaction
consists of a transmission from the Transmitter to the Receiver. During the sequence of
transactions, the Primary Station and Secondary Station systems take turns to act as
Transmitter and Receiver.

For the local bus data exchange profile with DLMS or DLMS/COSEM, the terms Client and
Server have the same meaning as for the DLMS model (refer to IEC 61334-4-41 or
IEC 62056-5-3). The Server (which is a Secondary Station) receives and processes all
submissions of specific service requests. The Client (which is a Primary Station) is the system
that uses the Server for a specific purpose by means of one or more service requests.
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4.2 Profiles, layers and protocols
4.2.1 Overview
This document specifies three profiles as shown in Figure 1.

e the base profile (without DLMS), see 4.2.2;
e the profile with DLMS, see 4.2.3;
o the profile with DLMS/COSEM; see 4.2.4.

5 et DEMSHCOSEM-profile
ayer allows stations using diffefent

profiles to be installed on the same bus.

COSEM model
IEC 62056-6-2

Application layer Applicationfayer
IEC 62056-5-3
Application-62056-3-1

protocol

Application layer
IEC 62056-51

DLMS/CQOSEM protocol

DLMS+ protocol
Application+ protocol
Transport+ protocol

Transport layer Support manager|

Data link layer

| ink-62056-3-1
protocol

Data link layer

Link-E/D protocol

Physical layer

Physical-62056+3-1
protocel

4

BTe architecture

Physical layer

Physical-62056-3-1
protocol

Architecture with DLMS

Data link layer

Link-E/D protocol

Physical layer

Physical E/COSEM
protocol

Architecture with
DLMS/COSEM

2.2 Base profile (without DLMS)

The base profile (without DLMS) uses three protocol layers:

Figure 1 — IEC 62056-3-1 communication profiles

the physical layer with the Physical-62056-3-1 protocol specified in 5.1;
the data link layer with the Link-62056-3-1 protocol, specified in 5.2, and

the application layer with the Application-62056-3-1 protocol specified in 5.3.

IEC
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This profile allows remote reading, remote programming, point-to-point remote transfer — which
is a simplified remote programming service — broadcast remote transfer, remote supply of
ondary stations, detecting forgotten stations and alarm functions. The related
communication services are specified in 4.4.

secC

4.2.3 Profile with DLMS

The profile with DLMS uses three protocol layers:

Thig

ser

4.2

the same physical layer as the base profile, specified in 5.1;

o I |

P PR | H lo Lol =/ 4 1 H P -~ M o 1 ol
T Udadta TN TayTT UsSTiTy UiTc LITTATL7D PTUTULUUT, SPYTUITITU TIT U. 4, diTu

he application layer specified in IEC 62056-51, using the Transport+, Application¥
DL MS+ protocols, see 6.3.

ices are specified in 4.5.

@ Profile with DLMS/COSEM

Thel| profile with DLMS/COSEM uses four protocol layers:

he physical layer, similar to the one used in the base proéfile and the profile with DL
pecified in 5.1, but with speed negotiation, see 7.2;

brofile with DLMS, except that it interfaces with thesupport manager layer and the trans
ayer. See 7.3;

he support manager layer supports some spécific process for the management of the
see 7.4;

he transport layer provides segmentation and reassembly of APDUs, see 7.5;

he Euridis bus, see 7.6.

The| profile with DLMS/COSEM, allows using the COSEM object model and the DLMS serv

acc

4.3

Int
for
des

pssing the COSEM objects(over the Euridis bus.

Specification language

is document, the-protocol of each layer is described by state transitions represented in
of tables. The syntax used in making up these tables is defined by a specification langu
cribed in Annex A.

profile also allows using DLMS as specified in IEC 61334-4-41. The related communicat

and

on

MS,

he data link layer using the Link-E/D protocol. This isthe same as the data link layer of{the

port

pus,

he application layer as specified in-lEC 62056-5-3 taking into account some restrictionls of

ces

the
lage

In the eyent of a difference in interpretation between part of the text and a state transition taple,

the

4.4

4.4.

table-is always taken as the reference.

Communication services for local bus data exchange without DLMS

1 Overview

The list of available services (see Annex I) at the Application level layer is:

o O T O

)
)
)
)
)

D

f)

remote reading of data, see 4.4.2;

remote programming of data, see 4.4.3;

point to point remote transfer, which is a simplified remote programming service, see 4.
broadcast remote transfer, 4.4.5;

bus initialization, 4.4.6;

forgotten station call, 4.4.7.

4.4,
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2 Remote reading exchange

The ENQ exchange consists of two frames arranged in one sequence:

remote reading frame containing the type of data to select in the TAB field

1 6 1 1 1 2
byte  bytes byte byte byte bytes

................ > |IN ADS ADP ||COM |ITAB ||CRC

COM=ENQ (ENQuery) see D.1

positive acknowledgement frame with the selected data in the DATA field

1 6 1 1 1 O0to 116 2
byte  bytes byte byte byte bytes bytes
e N ADS ADP ||COM ||TAB ||DATA CRC

|
COM=DAT (DATA) see D.1

hegative acknowledgement frame (TAB identifier unknown)

1 6 1 1 2
byte  bytes byte _byte bytes

| —— N ADS ADP ||COM |[|CRC

|
COM=DRJ (Data ReJected) see D.1

443 Remote programming exchange

The]
inte

only one-sequence with two frames:

REC exchange consists of four frames arranged in two sequences. Since there i an
rnal sequence for authentication purpose, from the application point of view, it seems t¢ be

remote programming frame containing data in the DATA field and their type in the TAB field

1 6 1 1 8 8 1 0to 100 2
byte  bytes byte byte bytes bytes byte bytes bytes
------------------- > |IN ADS ADP ||COM [|zA1 ZA2 TAB ||DATA CRC

| NA1 O
COM=REC (RECeption) see D.1
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obtained by ciphering the transmitted NA1 number using the DES algorithm with key Ki. If N
A1, thef the Primary Station considers the called Secondary Station as authenticated.
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positive acknowledgement frame (no authentication trouble)

1 6 1 1 8 8 2
byte  bytes byte byte bytes Dbytes bytes

| 0 0
COM=EOQOS (End Of Session) see D.1

021

hegative acknowledgement frame (no authentication trouble but remote programming*c
not validated)

1 6 1 1 2
byte  bytes byte byte bytes

.................. N ADS ADP ||COM |[|CRC

|
COM=DRJ (Data ReJected) see D.1

hentication is carried out by an exchange of random numbers ciphered using a secret
cific to each Secondary Station. The random numbeérs are defined in 8 bytes and they

the Secondary station.

ndom number NA1 is first generated by the Primary Station and transmitted into the
of the remote programming frame while field ZA2 is set to zero.

prrival at the Secondary Station, field ZA1 is ciphered by the DES algorithm with key H

th consists of two frames.

first frame (from Secondary to Primary Station) contains this random number NA1K in 1
and a random number NA2 generated by the Secondary station in field ZA2.

reception of ‘this frame, the Primary Station compares the ZA1 field to an NA1" nun

brwisé, it considers the Secondary Station has not been authenticated and aborts
munication session.

lata

key
are

ered with the DES algorithm using an 8-byte Giphering key Ki known both to the Primary

VA1

(i to

the ciphered random number NA1K. Then occurs the internal sequence for authentication

ield

ber
A1’

the

After correct authentication of the Secondary Station, the Primary Station first ciphers the
random number NA2 by the DES algorithm with key Ki to get the ciphered random number NA2K

and

then transmits it into field ZA2 while field ZA1 is set to zero.

On reception of this response frame, the Secondary Station compares the ZA2 field to an NA2’
number obtained by ciphering the transmitted NA2 number using the DES algorithm with key
Ki. If NA2" = ZA2, then the Secondary Station considers the Primary Station as authenticated.
Otherwise, it considers the Primary Station has not been authenticated and sends a negative
acknowledgment frame.
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The internal authentication exchange is the following:

e internal authentication frame containing the ciphered random number NA1K in field ZA1 and
the random number NA2 in field ZA2

1 6 1 1 8 8 1 0to 100 2
byte  bytes byte byte bytes bytes byte bytes bytes
S N ADS ADP ||COM [|ZA1 ZA2 ||TAB |[|DATA CRC
| NA1K NA2

COM=ECH (ECHo) see D.1

e Dpositive response frame containing the ciphered random number NA2K in field ZA2 (if{the
Secondary Station is considered as authenticated)

1 6 1 1 8 8 2
byte  bytes byte byte bytes Dbytes bytes

] > |IN ADS ADP ||COM [|ZA1 ZA2 ||ERC

I 0 NA2K

COM=AUT (AUThentication) see D.1

e hn authentication rejection frame replaces thesxnormal EOS or DRJ frame when the Prinpary
Station is not considered authenticated

1 6 1 1 2
byte  bytes byte . “byte bytes

D3 N — N ADS ADP ||COM |[|CRC

|
COM=ARJ (Authentication ReJected) see D.1

444 Point to point remote transfer exchange

Thig TRF exchange consists of two frames arranged in one sequence. From the application
point of view, it seems to be a remote programming exchange in a single sequence with no
authentication:

. hoint to pninf remote transfer frame r\nnfqining data in the DATA field and their type inl the
TAB field
1 6 1 1 1 0to 116 2
byte  bytes byte byte byte bytes bytes
------------------- > [IN ADS _ |[ADP [[com [[TAB [[DATA CRC

I
COM=TRF (TRansFer) see D.1
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e positive acknowledgement frame

DS — N ADS ADP ||COM [|CRC

1 6 1 1 2
byte  bytes byte byte bytes

I
COM=TRA (TRansfer Acknowledgement) see D.1

e hegative acknowledgement frame (remote transfer data not validated)

4.4)5 Broadcast remote transfer frame

| I N ADS ADP ||COM ||CRC

1 6 1 1 2
byte  bytes byte byte bytes

|
COM=DRJ (Data Redected) see D.1

Thig TRB frame does not involve any frame answer. Erom the application point of view, it segms
to be a point to point remote transfer, but without acknowledgement since it is a broadcast
e proadcast remote transfer frame containing*data in the DATA field and their type in the TAB
ield
1 6 1 1 1 0to 116 2
byte  bytes byte® byte byte bytes bytes
B > |IN ADS ADP ||COM ||TAB ||DATA CRC
|
COM=TRB (Transfer Broadcast) see D.1
The| secondary address (which defines the receiving Secondary Stations) shall be a broad¢ast
addfess.
4.46 Bus-initialization frame
Thig IB-frame does not involve any frame answer. From the application point of view, it seems
to i i i i cial

flag (called forgotten station flag) to TRUE for all Secondary Stations that have been
programmed with the ADP address:

bus initialization frame

1 6 1 1 2
byte  bytes byte byte bytes

................ > |IN ADS ADP ||COM |[|CRC

I
COM-=IB (Initialize Bus) see D.1
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The secondary address (which defines the receiving Secondary Stations) shall be a broadcast

add

ress.

After the bus initialization frame, any Secondary Station receiving a correct ENQ frame
containing a known TAB identifier will then no longer be considered as a "forgotten station".

4.4.7 Forgotten station call exchange

This ASO exchange consists of two frames arranged in one sequence. At the end of a remote
reading sequence, the Primary Station can search for stations whose forgotten station flag is
TRUYEAmadmar-6-—1005-

As

B correct remote reading exchange sets the forgotten station flag of the correspon

statjon to FALSE, the ASO exchange normally occurs after the completion of a remote rea

seq

frame.

The| Primary Station manages several time slots. When detecting a collision, it has to retry
ASQ exchange. Nevertheless, each time a correct Secondary Station-answer is received,

Prin

readling exchange with this station.

ling
ding

lence that is one or several remote reading exchanges preceded by a bus initializaftion

an
the

nary Station shall eliminate it from the list of forgotten stations by,'operating a correct remote

In drder to ensure the selection constraints (described in 4:4.9), the non-energized statlons
sha|l answer in the first time slot of the first ASO exchange. Then, only the forgotten statjons
are |selected and the usual principle can be used for the following ASO exchanges.
e [orgotten station call frame containing selection criteria in the TABi field (1 to 40 TAB
dentifiers)
1 6 1 1 110 40 2
byte  bytes byte *byte bytes bytes
B > |IN ADS ADP ||COM ||TABI CRC
|
COM=ASO (A forgotten StatiOn call) see D.1
The|secondary address-(which defines the receiving Secondary Stations) should be a broad¢ast
addfress.
e hcknowledgenment frame containing the first TAB recognized by the unit and the ADS of|the
station
1 6 1 1 1 6 2
byte  bytes byte byte byte bytes byte
S
S N ADS ADP ||COM [|TAB ||Data=ADS CR
C
|
COM=RSO (Reply from forgotten StatiOn) see D.1
e The data field containing the ADS of the secondary station responds to the call to forgotten

stations.
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4.4.8 Frame fields

N total number of bytes in the frame, including N.

ADS absolute physical address of the Secondary Station coded as a 48-bit string. There
is only one broadcast physical address which is the general broadcast ADG coded
as "000000000000"in hexadecimal 1.
The ADS also corresponds exactly to the System Title of the Secondary Station.

ADP physical address of the Primary Station coded as an 8-bit string. The value "00"H
is reserved for the coding of the physical address of the general primary APG 2.
Any Secondary Station solicited by a Primary Station whose physical address is
APG, replies with the first primary physical address with which it has \bleen
programmed.

COM command code depending on the exchange and the frame direction (see Annex D).

ZA1, ZA2 fields reserved for authentication operated during the remote~ programming
exchange.

TAE type of data selected associated with some command codes (EN@Q, DAT, REC, TRF,
TRB or RSO). The value "00"H is reserved for systems management, the value
"FF"H for alarm management.

DATA information packet from the host application. This field.-can be eventually empty
depending on the command code.

CRC Cyclic Redundancy Check field corresponds tothe 16 redundant bits of the ¢RC
whose principle is described in Annex E.

Thel frame fields are transmitted in an ascending order (from N to CRC). When a field contgins

data over several bytes, the transmission begins with”the least significant byte and ends with

the |most significant one. However, the DATAfield is considered as a byte string and is

transmitted in an ascending order.

4.4 Principle of the energy remote\supply

The| general principle of the data exchianges is preserved for the non-energized stations. [The

notipn of energy remote supply is.only added for communication between a Primary Station fand

one|or more Secondary Stations.

To pegin a communication-session, the Primary Station-shalt should send a "Wakeup (all"

des|gned to alert the communications system of every Secondary Station connected to the bus.

Thig call is a contindous carrier for a nominal time depending on the energy remote supply

meghanism:

e the "Wakeup*Call" signal duration is AGT to wake up non-energized stations;

e the "Wakeup Call" signal duration is AGN to wake up energized stations.

Rematk; A Secondary Station can be configured in Alarm mode. It is then remote supplied

contrveushand-so-cantransmit-theatarmtothe Primary-Statien{see 4441

e

Then, whatever type of remote station is selected (energized or not), an intermediate AGN
"Wakeup Call" signal shall also be required at the Primary Station side in the following
circumstances:

e before the first ENQ or TRF exchange;

Other broadcast addresses could be defined depending on the naming rules adopted in companion standards for

the semantics of the System Titles which are often based on a manufacturer code, a manufacture year and an
equipment type.

the semantics of operator identifiers which are often based on a utility code.

Other general addresses could be defined depending on the naming rules adopted in companion standards for
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For

rempote stations when not necessary, and then save its energy.

before the sixth consecutive and successful ENQ or TRF exchange with the same
Secondary Station;

before the first ENQ or TRF exchange with a different Secondary Station to the one
previously selected in the preceding ENQ or TRF exchange;

before any REC exchange;
before any TRB frame;
before any IB frame;

before any ASO exchange.

non-energized stations, it means that the Primary Station can avoid to wake up-all|the

A Primary Station can use a specific modem ensuring both the energy remote-supply as well
as the modulation and demodulation functions. The communication time and the|number of non-

enefgized stations shall be optimized in order to save the battery of the Primary Station.

As another possibility, the Primary Station might only focus on the modulation and demodulat
fungtions. In this case, an auxiliary station continuously supplies the.bus with energy.

on

A Secondary Station generally contains only one logical application referenced by its ADS.

Such a station may or may not be energized.

A multiple Secondary Station (containing several logical applications corresponding to several

AD$s) should be a non-energized station. This feature’is described more fully in Clause 8.

selgct a non-energized Secondary Statien.

{10 Non-energized station preselection‘exchange

bptimize the bus consumption, a preselection exchange enables the Primary Station to

The| preselection exchange occuts after an AGT "Wakeup Call" signal addressed to all non-
enefgized stations of the bus. To_limit the bus consumption, the first frame sent by the Primary

Sta
the
Sta

ion should be short enough and the addressed Secondary Station should answer before
riggering of the TOPRE.wakeup. Not seeing an answer in time, the modem of the Secondary
ion goes back in a lgw-consumption state.

Dur|ng the preseléction exchange, all the non-energized stations consume energy. The |bus
volthge and the.energy storage capacitors decrease until the non-selected stations goes Qack
in g low consumption state. Then the continuously sent energy charges the energy storage

cappcitors.and the bus voltage increases.

Thel madem of the Primary Station should store sufficient energy before the first preselection.
Thid B eby—a—watt-t ontrefted-ths o CBwakeup—Attheend0f a
preselection, the energy storage capacitors are empty and the Primary Station shall wait for the

bus

voltage increase before a second preselection.

As the preselection frame shall not be more than 18 bytes long, it can be:

an ENQ frame;
a TRB or TRF frame, if and only the data field is less than or equal to 6 bytes long;
an IB frame;

an ASO frame, if and only the number of TABi fields is less than or equal to 7.
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As the first frame of REC and TRF exchanges may be too long, an additional service is provided
for preselection. This fully transparent preselection exchange consists of two frames arranged

ino

................... > |IN ADS ADP ||COM ||ICRC

| I N ADS ADP [|COM [|CRC

ne sequence.

non-energized station preselection frame

1 6 1 1 2
byte  bytes byte byte bytes

COM=PRE (PREselection) see D.1

acknowledgement frame

1 6 1 1 2
byte  bytes byte byte bytes

|
COM=SEL (SELected) see D.1

To save the energy of the Primary Station, therelis no retry during a preselection exchang

an
Prin

4.4,

Aftd
con
The]
non

The
rem

hddressed non-energized station does notlanswer correctly, it is not selected and
nary Station shall send a new AGT "Wakeup Call" signal.

11 Communication exchange after preselection

munication and delays are\not critical since the number of connected devices is limi
Primary Station supplies:the selected station and charges the capacitive reservoirs of|
-selected stations.

ote supply mechanism:

hfter a short period of inactivity during the communication session when no intermed
AGN "Wakeup Call" signal is required for energized stations. This period is checked by
vakeUp TOL;

hiter» a longer period of inactivity during the communication session for non-energ

e. If
the

r preselection, the modem of. @ non-energized station can stay awake for the continjiing

ted.
the

normal end of the communication session occurs differently depending on the engrgy

iate
the

zed

PR i .l 1 L 1 o L TAOAL
SLlAlIUTIS. TTHS PETTOU TS CIICUCRTU DUy IS WdRCUP TUAGS.

Note that for a non-energized station, as far as there is no timeout of TOAG wakeup, an
intermediate AGN "Wakeup Call" signal is enough to go on the current communication session.

4.4,

12 Alarm function

A device integrated in a simple or multiple Secondary Station (see 8.2.3) can transmit alarms
to the primary station, providing it can integrate functions of interface as described hereinafter.

An alarm shall be fetched from the Secondary Station in 10 s maximum.

A programmable configuration on the Interface and one on each device selects the status of
Alarm mode: Active or Inactive.
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When Alarm mode is active, the device can generate an alarm, inside the secondary station.

The

Alarm function is effective only if the supply is present and permanent on the bus.

The device sends the alarm during TASB. TASB is long enough to force an "0" state on the
secondary bus and to be detected by the Interface, even if a communication is in progress.

Alarm mechanism is described in Figure 2.

BUS Secondary BUS

<~ TAB—> <« TASB -

|/ 2 :2' €==== Interface €==== _| I——-

In this way, the interface can filtef\the alarm to avoid conflict on the bus.

Afte
with

The

pri
critq

Tim

onnllhe bus and after transmission of an AGN or AGT in order to detect an alarm. When

Figure 2 — Alarm mechanism

alarm is not directly transmitted towards the primary statiofi-,The interface receives
m and transmits it by sending a "0" (50 kHz carrier) duning TAB on the bus when

Sible:

No communication on the bus.

When the interface receives the alarm on the secondary bus, it transmits it on the bus.
Dn synchronization of AGN or AGT whenya*communication is in progress. Whe

ransmits it to the bus after one of the following events:
p  TOALR after the end of AGN or AG T reception;

p  when the normal end of the com#hunication session occurs.

r the alarm generation( the Secondary Station will be considered as a "forgotten staf|
a selection criterion equal to FF.

ary statiomreceives an alarm, it enters in Forgotten Station Call procedure with a seled
ria in the\FABI field equal to FF (see 4.4.7).

ng.diagrams explain Alarm management in 5.1.3.

communication is in progress on the bus, ‘the Interface memorises the alarm received.

IEC

the
tis

on

primary stationconfigured in Alarm mode listens to the bus when there is no communicaltion

the
tion

4.5

Communication services for local bus data exchange with DLMS

DLMS does not offer services to operate the bus initialization and forgotten station call
mechanisms. Nevertheless, the IB frame and the ASO exchange are supported and managed
as they are with the local bus data exchange profile without DLMS except that the forgotten
station flag is considered as a global variable shared with the Application Programming

Inte

rface.

Remote reading of data and point to point remote transfer are directly foreseen by DLMS. But
the (redundant) remote programming of data is not supported since authentication is reserved
for the Application layer.
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As data semantics is managed by DLMS, the frame format is very simple and only unmarked
frames are required. To ensure compatibility with the profile without DLMS, this frame format is

defined by the following nine fields:
1 6 1 3 1 2 2 0to 117 2
bytes byte bits bit bits bits bytes bytes
byte
Size ADS ADP DATA+ || Priority || Send || Confirm Text CRC
Size total number of bytes in the frame, including Size. If its value is not 11, the Receliver

ADSY
ADH

DAT

Prig

Sen
Con
Tex

CR

The
on 9
sign
asc

4.6

The]
ider

The
insi
stat

knows that the frame contains data in the Text field
b same rules as for local bus profile without DLMS
P same rules as for local bus profile without DLMS
A+ always coded "111"B

according to the requested service
d number of the last frame sent
firm number of the last frame received without error
t DSDU (Data link Service Data Unit) from the higherJevel. A frame does not necess

the Text field will contain data, otherwise it will ‘be empty. This mechanism prov
the conditions for balanced bi-directional data transmission. In order not to conf
DATA+ frame with frames from the profile/without DLMS, the DATA+, Priority, S
and Confirm fields make up a special command code COM whose values are diffe
from the already reserved COM values.(see Annex D)

N

C same rules as for local bus profile‘without DLMS

frame fields are transmitted in asgending order (from Size to CRC). When a field is co
everal bytes, the transmission begins with the least significant byte and ends with the n
ificant one. However, the Text field is considered as a byte string and transmitte
bnding order.

Systems management

purpose of Systems management is to allow an enrolment. This enrolment includes
tification of Secondary Stations on a bus. The Discover service is provided for this purp

je the ‘Primary Station. Each Discover service is provided to inform the remaining
ons(that they will have a chance to respond in the next time slots.

rity transmission priority level of the current frame. The Application layer sets this prigrity

arily

contain text. If data from the Application layer is available when the frame is sent, then

des
use
end
rent

ded
host
1 in

an
pSe.

enrolmentconsists of a sequence of Discover requests issued by the active initiator located

new

AD

SCOVer request conveys a specific response-probability argument as an integer in the ra

nge

[0, 100]. It expresses the probability, in per cent, that a new station responds. When it is set to

100

, all the new stations on the bus shall respond.

On reception of a Discover indication, each Secondary Station tests the value of its flag
Discovered. If it is set to TRUE, the indication is discarded; otherwise it draws a random number
between 1 and 100. If this number is smaller than or equal to the response-probability argument,

the

The

new station will issue a Discover response and set its flag Discovered to TRUE.

flag Discovered is always reset on a receiving of an IB frame.

To ensure a maximum compatibility (for stations including DLMS/COSEM, DLMS or otherwise),

it is

proposed to implement the systems management as indicated in Annex H.
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Local bus data exchange without DLMS

Physical layer

1 Physical-62056-3-1 protocol

The Physical-62056-3-1 protocol of the Physical layer of the local bus data exchange profile
without DLMS behaves asymmetrically. The state machine of the Primary Station is therefore
different from that of the Secondary Station.

Th

Ph}/oir\a! 62056-3-1 prr\tr\r\r\! cuppnrte the Secondary Qi'ctir\'nle whetheror-not thn\Jl

ene
by 2
TOL

Aftd
half

5.1

The

The]
Cal

The
AGT

Timjng type and characteristics are described’in Annex B.

The]

2 Physical parameters

..... Y ter

rgized. As already stated in the general description, the remote stations are woken up.gi
n AGN or an AGT "Wakeup Call" signal and a communication session ends after-expin
or TOAG wakeup.

r a "Wakeup Call" signal, a communication session is then made asynchronously ang
tduplex at 1 200 bits/s on the bus.

value of the maximum size of a frame being received, MaxIndex; is set to 128.

value of the maximum number of RSO time slots for the processing of a "Forgotten Stat
", MaxRSO, is set to 3.

AGN duration of an AGN "Wakeup Call" signal_shall be in the range [50, 150[ ms, while
[ duration of an AGT "Wakeup Call" signal shall*be in the range [200, 300[ ms.

values of Table 1 are defined for, a;Primary Station.
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Table 1 — Primary Station timing
Min. | Nominal | Max. | See Type Definition
ms ms ms B.1
TA10 |- - 120 TSLA Maximum waiting period of the first byte of a frame being
received
TAB 100 TC Duration of an alarm signal on the bus
TAGN |- 100 - TPDF Duration of an AGN "Wakeup Call" signal
TAO |- - 40 TC Maximum waiting period of one byte of a frame being received
whose expiry indicates the end of a frame
TARBO | - 500 - TC Length of an RSO time slot
TAYB 1200 TC Waiting period after the beginning of an alarm signal
TEMPO | - 40 - TC Safety delay at the end of transmission of a Wake ‘up signal pr a
frame
TOE |- - 2500 |TL Safety delay for transmitting to protect against/defective
hardware
TOL |- - 100 TSL2 Maximum waiting time for a request coming from the upper layer
T1 _ 10 000 _ TL Maximum waiting time for a response from the secondary station
Non-energized station specific (Supply)
TAGT |- 250 - TPDF Duration of an AGT "Wakeup Call" signal
TIgB |8 000 |- - Ta Initial bus charge pefiod
TOAG |- - 3000 |TPFD Maximum delay for a’selected non-energized station to

recognize an AGN "Wakeup Call" signal

Thelvalues of Table 2 are defined for a Secondary Station.
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Table 2 — Secondary Station timing

Min. | Nominal | Max. Type? Definition
ms ms ms
TA10 30P - 160 TSLA1 Maximum waiting period of the first byte of a frame being
received
TAB 100 - TC Duration of an alarm signal on the bus
TAGN 50 100 150 TPDF Duration of an AGN "Wakeup Call" signal
TAO - - 40 TC Maximum waiting period of one byte of a frame being
received whose expiry indicates the end of a frame
TIARSO - - 500 TC Length of an RSO time slot
TOALR 20 - - TL Waiting to send an AGN after an AGN or AGT reception
TOE - - 2500 |TL Safety delay for transmitting to protect against defective
hardware
TOL - - 100 TSL2 Maximum waiting time for a request coming/from the uppgr
layer
Non-energized station specific (Supply)
TAGT 200 250 300 TPDF Duration of an AGT "Wakeup Call’ signal
TASB - 1200 |- TL Duration of a secondary-bus,alarm signal
ricB 8 000 |- - Ta Initial bus charge period
TOAG - - 3 000 TPFD Maximum delay for a‘selected non-energized station to
recognize an AGN)"Wakeup Call" signal
TPAGN - - 300 Tc Maximum d€lay of inactivity to recognize the end of a
communicCation session with an energized station
TOAPPEL |- - 180 TPFD Maximum waiting period of the first byte of a preselection
frame-being received
TOBAVAR |- - 260 TPDF Safety delay to protect against defective length of
D preselection frame
TOPRE - - 130 TPED Maximum waiting for a preselection answer
TQSEUIL |- 150 - TC Duration of a "Wakeup Call" signal which wakes up a nonf
energized station
TVASB 40 - - TL Minimum duration of an alarm signal on the secondary bus
2 For the definition of differenttiming types, see Clause B.1.
b RAfter a "Wakeup Call",“a-minimum duration of 30 ms is necessary.
513 Timing-diagrams
Figdre 37 Eigure 4 and Figure 5 can be used to show different types of session of the protpcol

for Ton-energized secondary stations.

Preselection

AGT Frame AGN
TOSEUIL TAO
“—> “——>>
TICB <TAGT <TOAPPEL <TOBAVARD < TOPRE <TOAG
- «——
—_—

IEC

Figure 3 — Exchanges in continuous operation
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Figure 4 — Alarm event without any communication in progress

AGN
Bus | A 2 2| S . |TAB N
TOALR TAB
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Secondary- Device Alarm
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TASB
< >
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Figure 5 — Alarm event with a communication in progress

514 Physical services and service primitives

The| user of the Physical-62056-3-1 protgcol can use the services and service primitives given
in Tlable 3.

Table 3 — Physical services and service primitives

Service Service primitive

Phy_DATA Phy_DATA.req(Frame)
Phy_DATA.ind(Frame)

Phy_UNACK Phy_UNACK.req(Frame)

PhyNAPPG Phy_APPG.req(TypeAG)
Phy_APPG.ind()

Phy_ASO Phy_ASO.req(Frame)
Phy_ASO.ind(Frame)

Phy RSO Phy RSO.req(Frame, Window)

Phy_COLL Phy_COLL.ind()

Phy_ALARM Phy_ALARM.req()
Phy_ALARM.ind()

Phy_ABORT Phy_ABORT.req()
Phy_ABORT.ind(ErrorNb)

The role assigned to each primitive is as follows:
e Phy_ DATA.req(Frame) enables the Data Link layer to request the Physical layer to transmit
a frame Frame;

e Phy_DATA.ind(Frame) enables the Physical layer to inform the Data Link layer that a frame
Frame is available;
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e Phy UNACK.req(Frame) enables the Data Link layer to request the Physical layer to
transmit a frame Frame without waiting for acknowledgement;

e Phy_ APPG.req(TypeAG) enables the Data Link layer to request the Physical layer to
transmit a "Wakeup Call" signal. The duration TypeAG of this signal is either AGN or AGT;

e Phy_APPG.ind() enables the Physical layer to inform the Data Link layer of the end of the
transmission of a "Wakeup Call" signal;

o Phy_ASO.req(Frame) enables the Data Link layer to request the Physical layer to transmit
a "Forgotten Stations Call" frame;

e Phy ASO.ind(Frame) enables the Physical layer to inform the Data Link layer that a frame

Frame has been received in one of the time slots of the forgotten stations;
e Phy RSO.req(Frame, Window) enables the Data Link layer to request the Physica/layagr to
ransmit a Forgotten Stations Call frame Frame in the time slot number Window;
e Phy_COLL.ind() enables the Physical layer to inform the Data Link layer that a'collision|has
pbeen detected in one of the time slots of the forgotten stations;
e Phy_ALARM.req() enables the Data Link layer to request the Physicaldayer to transmit an
Alarm;
e Phy ALARM.ind() enables the Physical layer to inform the Data‘\Link layer of the arrival of
bn alarm;
e Phy ABORT.req() enables the Data Link layer to request-the Physical layer to end its
Activity;
e Phy ABORT.ind(ErrorNb) enables the Physical layer‘to inform the Data Link layer of|the
bccurrence of a fatal error identified by the numbénrErrorNb.
515 State transitions
The| Physical-62056-3-1 state transitions are@s specified in Table 4, Table 5, Table 6, Table 7
and|Table 8.
Table 4 — Physical-62056-3-1 state transitions: Primary Station
Injitial Triggering_condition Set of actions Final
state statle
Initial $Strue() MaxRS0O=3 Stoppéd
MaxIndex=128
Collision=FALSE
SessionAGT=FALSE
wait_time(TICB)
Stopped | Phy_APPG.req(AG) & AG=AGN stop_timer(TOAG) W.AG
FlagAbort=FALSE
TypeAG=AGN
send_AG(TypeAG)
Stopped | Phy_APPG.req(AG) & AG=AGT SessionAGT=TRUE W.AG
FlagAbort=FALSE
TypeAG=AGT
send_AG(TypeAG)
Stopped |time_out(TOAG) Phy_ABORT.ind(EP-2) Stopped
SessionAGT=FALSE
Stopped Phy_ABORT.req() $none() Stopped
Stopped data-carrier_on init_timer(TAB) W.ETABS
init_timer (TASB)
W.ETABS | data_carrier_off stop_timer(TASB) Stopped
stop_timer(TAB)
W.ETABS | time_out(TAB) Phy_ABORT.ind(EP-3) W.TASB
Phy_ALARM.ind()
W.AG AG_sent_event Phy_APPG.ind() W.TAB
init_timer(TEMPO)
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Initial Triggering condition Set of actions Final
state state
W.AG Phy_ABORT.req() FlagAbort=TRUE W.AG
W.TAB data-carrier_on Carrier = TRUEInit_timer(TAB) W.TAB
init_timer (TASB)
W.TAB data-carrier_off Carrier = FALSE W.TAB
stop_timer(TAB)
stop_timer (TASB)
W.TAB time_out(TEMPO) & not(FlagAbort) & not(Carrier) init_timer(TOL) M.Send
W.TAB time out(TEMPO) & FlagAbort & not(Carrier) wait time (TOL) T.Session
W.T|AB time_out(TEMPO) & Carrier init_timer(TOL) W:ETAB
W.TAB Phy_ABORT.req() FlagAbort=TRUE W-TAH
W.HTAB |time_out(TAB) Phy_ABORT.ind(EP-3) W.TA$B
Phy_ALARM.ind()
stop_timer(TOL)
W.HTAB | data_carrier_off & not(FlagAbort) stop_timer(TAB) M.Send
stop_timer (TASB)
W.HTAB |data_carrier_off & FlagAbort stop_timer(TAB) W.TOl
stop_timer (TASB)
W.HTAB | Phy_ABORT.req() FlagAbort=TRUE W.ETAB
W.TIASB |time_out(TASB) $none() Stopped
W.T|OL time_out(TOL) $none() T.Ses$ion
M.Send Phy_DATA.req(Frame) Service=NORMAL SendHirst
M.Send Phy_UNACK.reqg(Frame) Service=UNACKNOWLEDGED SendHirst
M.Send Phy_ASO.req(Frame) Service=ASO SendHirst
M.Send Phy_ABORT.req() $none() M.Send
M.Send time_out(TOL) $none() T.Ses$ion
T.Spssion | SessionAGT=TRUE init_timer(TOAG) Stoppé¢d
Phy_ABORT.ind(EP-1)
wait_time(TEMPO)
T.Spssion | SessionAGT=FALSE Phy_ABORT.ind(EP-1) Stopp¢d
wait_time(TEMPO)
SerdFirst | $true() stop_timer(TOL) Sending
Size=size(Frame)
Index=1
send_octet(Frame, Index)
Size=Size-1
init_timer(TOE)
Sending octety sent_event & Size>0 Index=Index+1 Sending
send_octet(Frame, Index)
Size=Size-1
Sending octet_sent_event & Size=0 stop_timer(TOE) Answqr
weaH—tme Ay
Index=1
Frame=""
Sending Phy_ABORT.req() stop_timer(TOE) M.Rec
wait_time(TAO)
init_timer(TA10)
FlagAbort=TRUE
Sending time_out(TOE) Phy_ABORT.ind(EP-3F) M.Rec
wait_time(TAO)
init_timer(TA10)
FlagAbort=TRUE
Answer Service=NORMAL | Service=UNACKNOWLEDGED init_timer(TA10) M.Rec
Answer Service=ASO WinRSO=1 M.Rec

init_timer(TARSO)
init_timer(TA10)



https://iecnorm.com/api/?name=d27a58abd99bea4e3eb68235c8620109

IEC 62056-3-1:2021 RLV © IEC 2021 —-29 -

Initial Triggering condition Set of actions Final
state state
M.Rec octet_received_event stop_timer(TA10) Receiving

Index=Index+1
read_data(RecB)
concat(Frame, RecB)
init_timer(TAO)
M.Rec collision_detected_event stop_timer(TA10) Receiving
Collision=TRUE
init_timer(TAO)
M.Rec time_out(TA10) $none() Received
M.Rec Phy_ABORT.req() FlagAbort=TRUE M.Red
Redeiving | octet_received_event & Index<=MaxIndex stop_timer(TAO) Receiving
Index=Index+1
read_data(RecB)
concat(Frame, RecB)
init_timer(TAQO)
Redeiving | octet_received_event & Index>MaxIndex Phy_ABORT.ind(EP-4F) Receited
wait_time(TAO)
FlagAbort=TRUE
Redeiving | collision_detected_event stop_timer(TAQ) Receiying
Collision=TRUE
init_timer(TAO)
Redeiving | time_out(TAO) $nonel) Receited
Redeiving | time_out(TARSO) RPhy- ABORT.ind(EP-5F) Receited
wait_time(TAO)
FlagAbort=TRUE
Regeiving | Phy_ABORT.req() Flagabort = TRUE Receiying
Redeived | Service=NORMAL & not(Flagabort) Phy_DATA.ind(Frame) M.Send
init_timer(TOL)
Redeived | (Service=NORMAL & Flagabort) | wait_time(TOL) T.Session
Service=UNACKNOWLEDGED
Redeived | Service=ASO & Collision & not(Elagabort) Phy_COLL.ind() T.RSO
Collision=FALSE
Redeived | Service=ASO & not(Collision) & not(Flagabort) Phy_ASO.ind(Frame) T.RS(
Redeived | Service=ASO & Flagabort $none() T.RS(
T.R[SO (TypeAG=AGT) | (WinRSO>=MaxRSO) & stop_timer(TARSO) T.Ses$ion
(TypeAG=AGN)
T.RSO (WinRSO<MaxRS0O) & (TypeAG=AGN) Index=1 W.RSO
Frame=""
W.RSO time_out(TARSO) WinRSO=WinRSO+1 M.Rec
init_timer(TARSO)
init_timer(TA10)
W.RSO Phy_ABORT.req() Flagabort=TRUE W.RSO
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Table 5 — Power supply management state transitions
(only for non-energized Secondary Station)

IEC 62056-3-1:2021 RLV © IEC 2021

Initial state Triggering condition Set of actions Final state

Initial alarm_detection() Flagalarm = TRUE Stopped
FlagSendAlarm =FALSE
station_power(ON)

Initial not(alarm_detection()) Flagalarm = FALSE Stopped

Stopped occur(cpt_carrier_on) & Flagalarm init_timer(TVASB) W.TVASB2

Stopped occur(data carrier_on) init timer(TOSEUIL) W.TOSEUIL
init_timer(TAGT)

W.TJOSEUIL | time_out(TOSEUIL)& not(Flagalarm) station_power(ON) W.AGT

W.T|OSEUIL | occur(data_carrier_off) & not(Flagalarm) stop_timer(TOSEUIL) Stopped
stop_timer(TAGT)

W.TIOSEUIL |time_out(TOSEUIL) & Flagalarm station_signal(ON) W.AGT
Tend = TOAG

W.T|OSEUIL | occur(data_carrier_off) & Flagalarm stop_timer(TOSEUIL) Hide
stop_timer(TAGT)
Tend = TOAGN
init_timer(Fend)

W.T|OSEUIL | occur(cpt_carrier_on) & Flagalarm init=timer(TVASB) W.TVASB1

W.AGT occur(data_carrier_off) sfop_timer(TAGT) W.Sel
init_timer(TOAPPEL)

W.AGT time_out(TAGT) & not(Flagalarm) station_power(OFF) Stopped

W.AGT time_out(TAGT) & Flagalarm init_timer(Tend) Hide

W.{el occur(octet_received_event) stop_timer(TOAPPEL) Select
init_timer(TOBAVARD)
init_timer(TAOQO)

W.{el time_out(TOAPPEL) & not(Flagalarm) station_power(OFF) Stopped

W.SHel time_out(TOAPPEL) & Flagalarm station_signal(OFF) Stopped

W.Sel occur(cpt_carrier_on) & Flagalarm & not(FlagSendalarm) | init_timer(TVASB) W.TVASB1

Sel¢ct occur(octet_received_event) stop_timer(TAO) Select
init_timer(TAOQO)

Selgct time_out(TAO) stop_timer(TOBAVARD) W.Answer
init_timer(TOPRE)

Selgct time_out(TOBAVARD) & not(Flagalarm) stop_timer(TAO) Stopped
station_power(OFF)

Selg¢ct time.Qut(TOBAVARD) & Flagalarm stop_timer(TAO) Hide
init_timer(Tend)

W.Answer occur(octet_sent_event) stop_timer(TOPRE) Hide
init_timer(Tend)

W.Answer time_out(TOPRE) & not(Flagalarm) station_power(OFF) Stopped

W.Answer time_out(TOPRE) & Flagalarm init_timer(Tend) Hide

W.Answer occur(cpt_carrier_on) & Flagalarm & not(FlagSendalarm) | init_timer(TVASB) W.TVASB1

Hide occur(octet_received_event) |occur(octet_sent_event) | stop_timer(Tend) Hide

(occur(data_carrier_on) & not(FlagSendAlarm)) init_timer(Tend)

Hide occur(data_carrier_on) & FlagSendAlarm stop_timer(Tend) W.AGend

Hide time_out(Tend) & not(Flagalarm) station_power(OFF) Stopped

Hide time_out(Tend) & Flagalarm & not(FlagSendAlarm) station_signal(OFF) Stopped

Hide time_out(Tend) & Flagalarm & FlagSendAlarm Send_AG(AGN) W.AB

Hide occur(cpt_carrier_on) & Flagalarm & not(FlagSendalarm) | init_timer(TVASB) W.TVASB1

W.AGend occur(data_carrier_off ) wait_time(TOALR) W.AB

Send_AG(AGN)
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Initial state Triggering condition Set of actions Final state

W.TVASB1 | occur(cpt_carrier_off) stop_timer(TVASB) Hide
init_timer(Tend)

W.TVASB1 |time_out(TVASB) FlagSendAlarm = TRUE Hide
init_timer(Tend)

W.TVASB1 |time_out(Tend) $none() W.TVASB2

W.TVASB2 | occur(cpt_carrier_off) stop_timer(TVASB) Stopped
station_signal(OFF)

W.TVASB2 | occur(data_carrier_on) $none() W.TVASB1

W.TVASBZ | time_out(T VASB) Send_AG(AGN) W-AB

W.AB AG_sent_event FlagSendAlarm = FALSE | Stopped

station_signal(OFF)

Table 6 — Physical-62056-3-1 state transitions: Secondary Station

Initial Triggering condition Set of actions Final
state state
Initial energized() MaxIndex=128 Stopped
FlagRSO=FALSE
FirstWinRSO=FALSE
Initial not(energized()) MaxIndex=18 Stopped
FlagRSO=EALSE
FirstWinRSO=TRUE
Stopped AG_received_event Stop_£imef(TOAG) M.Rec
init<timer(TA10)
Stopped Phy_ALARM.req() TypeAG=ASB W.ASB
Send_AG(TypeAG)
Stopped time_out(TOAG) MaxIndex=18 Stopped
FirstWinRSO=TRUE
M.Rec octet_received_event Stop_timer(TA10) Receiving
Index=2
Frame=""
Read_data(RecB)
Concat(Frame, RecB)
init_timer(TAOQO)
M.Rec time_out(TA10) Phy_ABORT(EP-1) WTOAG
M.Rec Phy_ABORT.req() Stop_timer(TA10) WTOAG
Receiving | octet_received_event & Stop_timer(TAO) Receiving
Index<=MaxIndex Index=Index+1
Read_data(RecB)
Concat(Frame, RecB)
init_timer(TAO)
Receiving | octet_received_event & Stop_timer(TAO) WTOAG
thdex>-axindex Phy—ABERFdHEP-4)
Receiving |time_out(TAO) Phy_DATA.ind(Frame) M.Send
init_timer(TOL)
Receiving | Phy_ABORT.req() Stop_timer(TAO) WTOAG
M.Send Phy_DATA.req(Frame) Stop_timer(TOL) Sending
MaxIndex=128
Size=size(Frame)
Index=1
Send_octet(Frame, Index)
Size=Size-1
init_timer(TOE)
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Initial Triggering condition Set of actions Final

state state

M.Send Phy_RSO.req(Frame, Stop_timer(TOL) Sending
Window) MaxIndex=128

Wait_window(FirstWinRSO,
Window)
FirstWinRSO=FALSE
Size=size(Frame)

Index=1
Send_octet(Frame, Index)
Size=Size-1
FlagRSO=TRUE

init timer(TOF)

M.Send time_out(TOL) init_timer(TA10) M.Rec
M.Send Phy_ABORT.req() Stop_timer(TOL) WTOAG
Sending octet_sent_event & Index=Index+1 Sending
Size>0 Send_octet(Frame, Index)
Size=Size-1
Sending octet_sent_event & Stop_timer(TOE) M.Rec
Size=0 & init_timer(TA10)
not(FlagRSO)
Sending octet_sent_event & Stop_timer(TOE) WTOAG
Size=0 & Wait_time(TAO)
FlagRSO FlagRSO=FALSE
Sending Phy_ABORT.req() Stop_timer(TOE) WTOAG
Sending time_out(TOE) Phy_ABORT.ind(EP-3F) WTOAG
W.ASB time_out(TOAG) MaxIndex=18 W.ASB
FirstWinRSO=TRUE
W.ASB AG_sent_event $none() Stopped
WTOAG not(energized) init_timer(TOAG) Stopped
WTOAG Energized $none() Stopped

Table 7 — Meaning.of the states listed in the previous tables

State Meaning
Initigl Initialization of the variables of the layer
Stopped Waiting state for a "Wakeup Call" signal
W.HTABS Waiting for the end of an "Alarm-bus" signal received in a Stopped state
(W4it for end of "Alarm-Bus")
W.AG Waiting for the end of a "Wakeup Call" signal transmission
(Wgit for end'of 'Wakeup Call")
W.T|AB Waiting for an "Alarm-Bus" signal during delay at the end of transmission of a
(Wgit *Alarm-Bus") "Wakeup call" signal
W I'AD vwdlling 10r the ena or an Aldlm-pus  sidhal received ditel tne transimissio of

(Wait for end of "Alarm-Bus")

a "Wakeup call" signal

W.TASB

Waiting for the triggering of wakeup TASB after the beginning of the reception
of an "Alarm-Bus" signal

W.TOL

Waiting for the triggering of wakeup TOL

M.Send
(Must Send)

Initial state of the transmitter waiting for a frame to send

T.Session Testing the type of the session (with an energized or not energized Secondary
Station)

SendFirst Sending the first byte of the frame to be sent

Sending Recurrent state of the transmitter transmitting one byte at a time

Answer Branching depending on the service requested
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State Meaning
M.Rec Initial state of the receiver waiting for the first byte of a frame
(Must Receive)
Receiving Recurrent state of the receiver receiving one byte at a time
Received Processing the received frame depending on the service requested
T.RSO Testing the end of the last time slot for RSO frame reception
(Test last RSO)
W.RSO Waiting for the end of a time slot for RSO frame reception
(Wait for end of an RSO time
slot
W.ASB Waiting for the end of a "Alarm Secondary-Bus" signal transmission
W.T|OAG Initializing the "end of session" TOAG timer if needed
W.TIOSEUIL Waiting for the triggering of wakeup TOSEUIL
W.AGT Waiting for an AGT "Wakeup Call" signal
W.{el Waiting for a preselection frame

(W4git for preSelection)

Selégct Receiving a preselection frame

W.Answer Waiting for an answer frame from a selected.station

Hid¢ Waiting for the end of selection

W.AGend Waiting for the end of AG reception

W.T|VASB1 Waiting for the triggering of wakeup)TVASB for an "Alarm Secondary-Bus"
signal during a session

W.T|VASB2 Waiting for the triggering af wakeup TVASB for an "Alarm Secondary-Bus"
signal at the end of session

W.AB Waiting for the end of'@-"Alarm Bus" signal transmission

Table 8 — Definition ofthe procedures, functions and events
classified in alphabetical order
Procedure, function or event Definition
AG|received_event Event from the modem reporting that an AGN "Wakeup Call" signal pas
been correctly detected
AG|sent_event Event from the modem reporting the end of the transmission of a

"Wakeup Call" signal

alarrn_detection()

Check that the station status of alarm mode is Active

coll

sion_deteetéd_event

Event from the modem reporting the detection of a framing error on
reception of a byte

confat(Frame, RecB) Concatenation of the byte RecB in the being built frame Frame

datg carrier on, data carrier off Occurrence of the detection on the bus of the data carrier on, the dqta
carrier off

energized() Check that the station is energized

init_timer(TOAPPEL),
init_timer(TOSEUIL),
init_timer(TAGT),
init_timer(TOBAVARD),
init_timer(TOPRE),
init_timer(TOL),
init_timer(TOE),
init_timer(TAO),
init_timer(TA10),
init_timer(TARSO)
init_timer(TOAG),
init_timer(TVASB)

or init_timer(TAB)

TOL, TOE, TAO, TA10, TARSO, TOAG, TVASB or TAB

setting of wakeup TOAPPEL, TOSEUIL, TAGT, TOBAVARD, TOPRE,
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Procedure, function or event

Definition

occur(cpt_carrier_on),
occur(cpt_carrier_off),
occur(data_carrier_on),
occur(data_carrier_off),
occur(octet_received_event)
or occur(octet_sent_event)

Occurrence (reporting without consuming) of the detection on the
secondary bus of the data carrier on, the data carrier off, on the bus of
the data carrier on, the data carrier off, the reception of a byte or the
emission of a byte

octet_received_event

Event from the modem reporting that a byte has been received

octet_sent_event

Event from the modem reporting that a byte has been sent

read_data(RecB)

Processing of the byte_received_event by reading the received RecB

byvie-(bits—atre-transmitted-ih-ascending-order)
J A} I 7

senf_AG(TypeAG)

Request to the modem for transmission of a "Wakeup Call" signal-of
duration TypeAG (AGN or AGT)

senf_octet(Frame, Index)

Transmission of the byte of rank Index in the frame Frame\(bits are
transmitted in ascending order)

sizg(Frame)

Calculation of the number of bytes of the frame Frame

statjon_power(ON)
or sation_power(OFF)

Turning ON or OFF the energy supply to the device

statjon_signal(ON)
or sfation_signal(OFF)

Turning ON or OFF the signal transmission-to the device on the
secondary bus

stop_timer(TOAPPEL),
stop_timer(TOSEUIL),
stop_timer(TAGT),
stop_timer(TOBAVARD),
stop_timer(TOPRE),
stop_timer(TOL),
stop_timer(TOE),
stog_timer(TAO),
stog_timer(TA10),
stog_timer(TVASB)

or stop_timer(TAB)

Stopping of wakeup TOAPPEL, TOSEUIL, TAGT, TOBAVARD, TOPRE,
TOL, TOE, TAO,TA10, TVASB/orFAB

stoi_timer(TOAG)
or stop_timer(TARSO)

Stopping of wakeup TOAG or TARSO only if it has previously been $et

timg_out(TOAPPEL),
timg_out(TOSEUIL),
timg_out(TAGT),
timg_out(TOBAVARD),
timg_out(TOPRE),
timg_out(TOL),
timg¢_out(TOE),
timg_out(TAO),
timg¢_out(TA10),
timg¢_out(TARSO),
timg_out(TOAG),
timg_out(TVASB)

or stop_timer(TAB)

Triggering of wakeup TOAPPEL, TOSEUIL, TAGT, TOBAVARD,
TOPRE, TOL, TOE, TAO, TA10, TARSO, TOAG, TVASB or TAB

wail_time(TAO),
wai{_time(TICB),
waif time(TOL)

H o (TOALD)
or wat—tme{FoALR)

Calculated delay during time TAO, TICB, TOL or TOALR

wait_window(FirstWinRSO, Window)

Wait-time calculated as follows:
when FirstWinRSO=TRUE or Window=0 ==> 0 ms
when FirstWinRSO=FALSE and Window>0 ==>
40 ms + (TARSO*Window) ms
(The 40 ms delay guarantees that the transmission has taken place in
the time slot)



https://iecnorm.com/api/?name=d27a58abd99bea4e3eb68235c8620109

IEC 62056-3-1:2021 RLV © IEC 2021 -35-

5.1.6

List and processing of errors

Errors are listed using the following codes:

EP = errorin the Physical layer
— = separator

= error number
F = fatal error

Errors related to Physical 62056-3-1 are specified in Table 9.

Table 9 — Error summary table

Expiry of TOL wakeup (Primary Station) before the Data Link layer requests a frame transmission or
expiry of TA10 wakeup (Secondary Station) before any character has been received from'the Priman

EP1 station
This error leads to the expectation of a "Wakeup Call" signal after having informed-the Data Link laygr
Expiry of TOAG wakeup before any "Wakeup Call" signal

i This error leads to the expectation of a "Wakeup Call" signal after having.informed the Data Link laygr
An alarm has been received

EP-B
This error leads to the reinitialization of the Physical layer after having informed the Data Link layer
Abnormal length of transmission detected after expiry of TOE‘wakeup

=PPF This error leads to the reinitialization of the Physical layérafter having informed the Data Link layer
Number of bytes received higher than MaxIndex (Trdansmitter too talkative)

e This error leads to the reinitialization of the Physical layer after having informed the Data Link layer
Expiry of TARSO wakeup while receiving an RSO frame (Primary Station only)

ol This error leads to the reinitialization of the’Physical layer after having informed the Data Link layer

If apy of these errors occurs, it is“sent up locally by means of the Phy ABORT.ind seryice

primitive. The complete list of fatal error numbers is given in Annex C.

5.2
5.2,

The
DLN

The

1

Data Link layer transforms the physical channel used by the Physical layer to a |

Data Link layer

Link-62056-3*1 protocol

Link-62056=3>1 protocol of the Data Link layer of the local bus data exchange profile withhout
1S behayés-asymmetrically. The state machine of the Primary Station is therefore diffe
from that of'the Secondary Station.

rent

bgic

cha

ner able 10 ransmit refiable Inrormation. 1ts maln Tunctions are.

e tocarry out a serialization and a deserialization of the data (if the physical channel functions
serially one bit at a time);

e to synchronize the transmission and reception frames;

e to filter the frames according to primary and secondary addresses;

e to ensure efficient protection against transmission errors.
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5.2.2 Management of exchanges

On the Primary station, the Link-62056-3-1 protocol takes over the transmission of an AGN or
AGT "Wakeup Call" signal according to the type of Secondary Station. Detection of
incompatibility in the addresses of a DSDU received from the upper layer indicates a fatal error
and the stop of the Link-62056-3-1 protocol.

On the Secondary Station, reception of an incorrect frame does not require any processing, as
recovering is left to the Primary Station.

& or-ofa—Ferge Statio aftera e akeup
Call" signal leads to an RSO response which always takes place in the first RSO time\ $lot.
Thuls, the Primary Station, when detecting a collision after such a sequence, performs-asecond
"Forgotten Stations Call", but this time after an AGN "Wakeup Call" signal. Nevertheless, when
no ¢ollision is detected after the first call, there is one or no forgotten station and‘no need fpr a
secpnd call.

523 Data Link services and service primitives

Thel user of the Link-62056-3-1 protocol can use the services and service primitives givepn in
Table 10.

Table 10 — Data Link services and service primitives

Service Servicesprimitive
DL_DATA DL_DATA.req(DSDU)
DL_DATA.ind(DSDU)
DL_ALARM DL_ALARM.req()
DL_ALARM.ind()
DL_ABORT DLNVABORT.req()
DL_ABORT.ind(ErrorNb)

Thelrole assigned to each primitive is as follows:
e DL DATA.req(DSDU) enables the Application layer to request the Data Link layer to transfer
A DSDU data packet;

e pDL_DATA.ind(DSDU) enables the Data Link layer to inform the Application layer of|the
arrival of a DSDU-data packet;

e DL _ALARM:sreq() enables the Application layer to request the Data Link layer to transfef an
hlarm;

e DL _AEARM.ind() enables the Data Link layer to inform the Application layer of the arrival of
An/alarm;

¥

—ayerto—end its
activity;

e DL_ABORT.ind (ErrorNb) enables the Data Link layer to inform the Application layer of the
occurrence of a fatal error identified by the number ErrorNb.

5.24 Data Link parameters

For the Primary Station, the value of the number of repeat transmissions for a given frame
before disconnection, MaxRetry, is set to 2.

The value of the number of sequences linked with no "Wakeup Call" signal for remote reading
and remote transfer, MaxChain, is set to 5, for compatibility with Secondary Stations using a
previous version of the protocol.
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The value of the maximum number, MaxRSO, of RSO time slots for the processing of a
"Forgotten Stations Call" is set to 3 after an AGN "Wakeup Call" signal, at 1 after an AGT
"Wakeup Call" signal.

The Secondary Station shall know the list of Primary Station addresses and the list of TABI to
which it has been programmed.

The station may also be solicited by the general primary address APG. In this case, it replies
with the first primary address to which it has been programmed.

5.2 State transitions

Link-62056-3-1 state transitions are as specified in Table 11, Table 12, Table 13 and(Eable| 14.

Table 11 — Link-62056-3-1 state transitions: Primary Station

Injtial Triggering condition Set of actions Finpl
sfate state
Initibl $true() MaxRetry=2 Stopged

MaxChain=5
Stopped |DL_DATA.req(DSDU) & NbChain=0 W.AQ
check_req(DSDU) MaxRS0O=3

PreSel=FALSE
NoRetry=FALSE
RepeatASO=FALSE
EP-1=FALSE

context(ADS, ADP, TypeAG)
Com=command(DSDU)
init(Com, TypeAG)
Phy_APPG.req(TypeAG)

Stopped |DL_DATA.req(DSDU) & DL_ABORT.ind(EL-1F) Stopged
not(check_req(DSDU))
Stopped |Phy_ALARM.ind() DL_ALARM.ind() Stopged
W.AG Phy_APPG.ind() & not(PreSel) & not(NoRetry) & |$none() T.Re(
not(RepeatASO)
W.AG Phy_APPG.ind() & PreSel Index=MaxRetry+1 M.Ref
Fr=PRE

Fr=concat(size_frame(Fr), ADS, ADP, Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)

W.AG Phy_APPG.ind() & NoRetry Index=MaxRetry+1 M.Ref
Fr=DSDU

Fr=concat(size_frame(Fr), ADS, ADP, Fr)
Fr=concat(Fr, crc(Fr))

NbChain=1

Phy_DATA.req(Fr)

NoRetry=FALSE

W.AG Phy APPG.ind() & RepeatASO RepeatASO=FALSE M.RSIO
Phy_ASO.req(Fr)
W.AG DL_ABORT.req() Phy_ABORT.req() W.EndS
W.EndS |Phy_ABORT.ind(ErrorNb) $none() T.Error
W.EndS |Phy_ALARM.ind() DL_ALARM.ind() Stopped
T.Error ((Error_Nb = EP-1 & TypeAG = $none() Stopped
AGN) |

(Error_Nb = EP-2 & TypeAG = AGT)) &
Com <>IB & Com <> TRB

T.Error ((Error_Nb = EP-1 & TypeAG = DL_ABORT.ind(Error_Nb) Stopped
AGN) |

(Error_Nb = EP-2 & TypeAG = AGT)) &
(Com=IB | Com=TRB)
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Initial Triggering condition Set of actions Final
state state
T.Error Error_Nb <> EP-1 & Error_Nb <> DL_ABORT.ind(Error_Nb) W.EndS
EP-2
T.Error (Error_Nb = EP-1) & TypeAG = AGT $none() W.EndS
T.Req Com=IB | Com=TRB Fr=DSDU W.EndS
Fr=concat(size_frame(Fr), ADS, ADP,
Fr)
Fr=concat(Fr, crc(Fr))
Phy_UNACK.req(Fr)

TR q Com=AS0 & T\J:pnAf‘—Af‘N MaxRS0O=3 I\/I_DQ
NbRSO=1
ListRSO=""
Collision=FALSE
Fr=DSDU
Fr=concat(size_frame(Fr), ADS, ADP,
Fr)
Fr=concat(Fr, crc(Fr))
Phy_ASO.req(Fr)

T.Req Com=ASO0 & TypeAG=AGT MaxRSO=1 M.RS|O
NbRSO=1
ListRSO=""
Collision=FALSE
Fr=DSDU
Fr=concat(size) frame(Fr), ADS, ADP,
Fr)
Fr=conéat(Fr, crc(Fr))
Phy_ASO.req(Fr)

T.Rgq ((NbChain<MaxChain) & FrsDSDU M.Ref
(Com=ENQ | Com=TRF)) | Fr=concat(size_frame(Fr), ADS, ADP,
(NbChain=0 & Com=REC) Fr)

Fr=concat(Fr, crc(Fr))
Index=1
NbChain=NbChain+1
Phy_DATA.req(Fr)
T.Rgq Com=AUT Fr=DSDU M.Ref
Fr=concat(size_frame(Fr),ADS,ADP,Fr)
Fr=concat(Fr, crc(Fr))
Index=1
NbChain=MaxChain
Phy_DATA.req(Fr)

T.Req (NbChain>=MaxChain)| NbChain=0 W.AG
(NbChain<>0 & Gem=REC) Phy_APPG.req(AGN)

M.Rec Phy_DATA.ind(Frame) & check_frame(Frame) & DSDU=extract_DSDU(Frame) M.Sepd
not(PreSel) DL_DATA.ind(DSDU)

M.Rec Phy_DATA.ind(Frame) & check_frame(Frame) & PreSel=FALSE T.Re(
command(Frame)=SEL & PreSel

M.Rec Phy”DATA.ind(Frame) & check_frame(Frame) & Phy_ABORT.req() W.EngdS
command(Frame)<>SEL & PreSel DL_ABORT.ind(EL-2F)

M.Ret Phy_DATA.ind(Frame) & Index=Index+1 M.Ref
not(cCheck_trame(Frame)) & PHY_DATATEq(FT)

Index<=MaxRetry

M.Rec Phy_DATA.ind(Frame) & Phy_ABORT.req() W.EndS
not(check_frame(Frame)) & DL_ABORT.ind(EL-2F)
Index>MaxRetry

M.Rec DL_ABORT.req() Phy_ABORT.req() W.EndS

M.Rec Phy_ABORT.ind(ErrorNb) DL_ABORT.ind(ErrorNb) W.EndS

M.RSO Phy_ASO.ind(Frame) & $none() T.RSO
size(Frame)=0

M.RSO Phy_ASO.ind(Frame) & size(Frame)<>0 & build_RSO(ListRSO, Frame) T.RSO
check_frame(Frame) & command(Frame)=RSO

M.RSO Phy_ASO.ind(Frame) & size(Frame)<>0 & Collision=TRUE T.RSO

not(check_frame(Frame))
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Initial Triggering condition Set of actions Final
state state
M.RSO Phy_COLL.ind() Collision=TRUE T.RSO
M.RSO DL_ABORT.req() Phy_ABORT.req() W.EndS
M.RSO Phy_ABORT.int(ErrorNb) DL_ABORT.ind(ErrorNb) W.EndS
T.RSO MaxRSO=1 & Collision MaxRSO=3 W.AG
Collision=FALSE
RepeatASO=TRUE
Phy_APPG.req(AGN)
T.RSO (MaxRS0O=1 & not(Collision)) | (MaxRSO<>1 & DSDU=rso(RSO, Collision, ListRSO) W.EndS
NbRSO>=MaxRSO) DL_DATA.ind(DSDU)
T.REO NbRSO<MaxRSO NbRSO=NbRSO+1 M.,RSO
M.Send DL_DATA.req(DSDU) & Com=command(DSDU) T.Re(
check_req(DSDU) & not(EP-1)
M.Send |DL_DATA.req(DSDU) & Com=command(DSDU) W.AG
check_req(DSDU) & EP-1 NbChain=0
EP-1=FALSE
Phy_APPG.req(AGN)
M.Send |DL_DATA.req(DSDU) & Phy_ABORT.req() W.EnfdS
not(check_req(DSDU)) DL_ABORT.ind(EL:1F)
M.Send |Phy_ABORT.ind(EP-1) EP-1=TRUE M.Send
M.Send |Phy_ABORT.ind(EP-2) $none() Stopped
M.Send |DL_ABORT.req() & Phy_ABORT.req() W.EngdS
not(EP_1 & TypAG=AGN)
M.Send DL_ABORT.req() & EP_1 $none() Stopged
& TypAG=AGN
M.Send |Phy_ABORT.ind(ErrorNb) & DL_ABORT.ind(ErrorNb) W.EnfdS
ErrorNb<>EP-1 & ErrorNb<>EP-2
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Table 12 — Link-62056-3-1 State transitions: Secondary Station

Initial Triggering condition Set of actions Final
state state
Initial Strue() FlagDSO=TRUE Stopped

Discovered=FALSE
Flag_alarm = FALSE
Stopped |[Phy_DATA.ind(Frame) & check_frame(Frame) & | ADP=extract_ADP(Frame) T.Com
check_address(Frame) Com=command(Frame)
Stopped |[Phy_DATA.ind(Frame) & check_frame(Frame) & |Phy_ABORT.req() Stopped
not(check address(Frame))
Stopped |Phy_DATA.ind(Frame) & $none() Stopped
not(check_frame(Frame))
Stopped |Phy_ABORT.ind(ErrorNb) DL_ABORT.ind(ErrorNb) Stopped
Stopped |DL_ALARM.req() Phy_ALARM.req() Stopped
Flag_alarm = TRUE
T.Cpom Com=IB FlagDSO=TRUE Stopped
Discovered=FALSE
Phy_ABORT.req()
T.Cpm Com=TRB DSDU=extract_DSDWU(Frame) Stopped
DL_DATA.ind(DSDVY)
Phy_ABORT.req()
T.Cpom Com=PRE Fr=SEL Stopped
Fr=concat(size_frame(Fr), ADS, ADP, Fr)
Fr=concaf(Fr, crc(Fr))
Phy \DATA.req(Fr)
T.Cpm Com=ASO & Fr=concat(RSO, TAB, ADS) Stopped
test_TABi(Frame, TAB) Fr=concat(size_frame(Fr), ADS, ADP, Fr)
Fr=concat(Fr, crc(Fr))
Phy_RSO.req(Fr, window_RSO())
T.Com Com=ASO & Phy_ABORT.req() Stopped
not(test_ TABi(Frame, TAB))
T.Cpm Com=ENQ | Com=REC | Com=TRF\FCOM=AUT |DSDU=extract_DSDU(Frame) M.Send
DL_DATA.ind(DSDU)
M.Send |[DL_DATA.req(DSDU) Fr=DSDU Stopped
Fr=concat(size_frame(Fr), ADS, ADP, Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
update_flag_DSO(command(Fr))
M.Send |Phy_ABORT.ind(ErrorNb) DL_ABORT.ind(ErrorNb) Stopped
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Table 13 — Meaning of the states listed in the previous tables

State Meaning
Initial Initialization of the variables of the layer
Stopped Waiting state for the first request from the upper
layer or the first indication from the lower layer
W.AG Waiting for the end of a requested "Wakeup Call"

(Wait for end of "Wakeup Call")

signal

W.EndS

(Wait for End of Session)

Waiting for the end of the session

T.Req

(Test Request)

Test the nature of a request from the upper layer

M.Rec

(Must Receive)

Waiting state for an indication from the lower layer

M.RSO

(Must receive RSO)

Waiting for an RSO frame following an ASO frame
sent

T.RSO

(Test last RSO)

Testing the end of the last time slot for RSO frame
reception

M.Send

(Must Send)

Waiting state for a request from the upper layer

T.Com

(Test Command)

Test of the command code,of a received frame

Table 14 — Definition of the procedures and functions

classified in alphabetical order

Prpcedure or function

Definition

build_RSO(ListRSO,
Frame)

Extraction of the RSO elements (TAB and ADS fields) from the received RSO fram¢
Frame and concatenation with the preceding list ListRSO

chefk_address(Frame)

Check that the ADP and ADS addresses are recognized according to the following
criteria:

— ADP-is APG or the station has been programmed to the ADP address;
<7 lif'the command code is ASO, IB or TRB, then ADS is ADG;

= if the command code is not ASO, IB nor TRB, then ADS is the secondary
station address

chefpk_frame(Frame)

Check that the frame Frame received is correct:
— number of bytes greater than or equal to 11 and lower than or equal to 128
— CRC correct;
— number of bytes compatible with the field N;

— command code recognized and number of bytes compatible with the commpand
code

check_req(DSDU)

Check that the requested command code inside a DSDU is compatible with ADP and
ADS addresses defined in the communication context

command(DSDU)
or command(Frame)

Extraction of the value of the command code of a DSDU to send or a received frame
Frame

concat(N, ADS, ADP,
DSDU)
or concat(Frame, CRC)

Concatenation of the fields N, ADS and ADP with the DSDU or concatenation of the
CRC at the end of the frame Frame

context(ADS, ADP,
TypeAG)

Extraction of the corresponding values from the communication context

crc(Frame)

Calculation of the CRC of the frame Frame to send

extract_ADP(Frame)

If either the ADP value used in the frame is not APG or if it is the APG value but the
list of the ADP values to which the Secondary Station has been programmed is empty,
then extraction of this value, otherwise extraction of the first ADP value to which the
Secondary Station has been programmed
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Procedure or function Definition

extract_DSDU(Frame) Extraction of the DSDU (COM and DATA fields) from the frame Frame received

init(COM, TypeAG) Set PreSel to TRUE if both TypeAG equals AGT and the size of the frame is greater
than 18 bytes.

Set NoRetry to TRUE if both TypeAG equals AGT

and the size of the frame is lower than or equal to

18 bytes.
rso(RSO, Collision, Concatenation of the RSO command code, the collision indicator and the list of the
ListRSO) RSO elements (TAB and ADS fields)
size(Frame) Calculation of the size of the frame Frame received
sizq_frame(DSDU) g)g)lculation of the size of the frame associated with a DSDU to be sent (size(DSDU) +

test] TABi(Frame, TAB) If the first TABi contained in the received ASO frame Frame equals 00, cheek that
Discovered=FALSE then, after provision of a whole random integer between 0 and

100, check that this integer is smaller than the response probability (second TABi)|In
this case, 00 is memorized in the TAB variable;
If the first TABi contained in the received ASO frame Frame equals FF, check that
Flag_alarm=TRUE then, in this case, Flag_alarm is set to FALSE and FF is
memorized in the TAB variable;
If the first TABi contained in the received ASO frame Ffame does not equal 00 or HF,
check that FlagDSO=TRUE and check that the Secondary Station has been
programmed to one of the TABi contained in the received ASO frame Frame. In thig
case, the first of these values is memorized in the TAB variable
updpte_flag_DSO(COM) | Set FlagDSO to FALSE and Discovered to TRUE if COM equals ENQ
winflow_RSO() Provision of a whole random integer between 0 and MaxRSO-1 used as the numbef of

the RSO time slot in which the station-shall reply (refer to Annex F)

5.2.6 List and processing of errors

Errqrs are listed using the following codes:

EL = errorin the Data Link layer,
— = separator

N = error number

F = fatal error

Errdrs related to Link-82056-3-1 are specified in Table 15.

Table 15 — Error summary table

Reception of a command code not compatible with the ADP and ADS addresses memorized in the
EL-IE communication context (Primary Station only)

This error leads to the reinitialization of the Data Link layer after having informed the Application laygr

illbUIlvbi. respurisc rIUIII “Iv vaUllU‘dly oi.ai.iuu di-i.vl U“.ilvl d IIUII‘UIIva;LUuI bi.di.;Ull plUbviUb“Ull flau e
EL-2F or MaxRetry repeated transmissions of a request (Primary Station only)

This error leads to the re-initialization of the Data Link layer after having informed the Application layer

If any of these errors occurs, it is sent up locally by means of the DL_ABORT.ind service
primitive. The complete list of fatal error numbers is given in Annex C.
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5.3 Application layer
5.3.1 Application-62056-3-1 protocol

The Application-62056-3-1 protocol of the Application layer of the local bus data exchange
profile without DLMS behaves asymmetrically. The state machine of the Primary Station is
therefore different from that of the Secondary Station.

The Application-62056-3-1 protocol of the Application layer of the local bus data exchange
profile without DLMS controls and links successive messages by analysing the command code
supplied by the user application.

5.32 Application services and service primitives

The| user of the Application-62056-3-1 protocol can use the services and service: primitlves
givgn in Table 16.

Table 16 — Application services and service primitives

Service Service primitive
A_DATA A_DATA.req(COM, ASDU)
A_DATA.ind(ASDU)
A_ALARM A_ALARM.req()
A_ALARM.ind()
A_ABORT A_ABORT.req()
A_ABORT.ind(ErrorNb)

Thelrole assigned to each primitive is as follows:

e A DATA.req(COM, ASDU) enables .thé application to request the Application layef to
ransfer a COM (ENQ, REC, TRFE,(ITRB, IB or ASO for a Primary Station and DAT, ORJ,
EFOS or TRA for a Secondary Station) command code linked with an ASDU information Init;

| of

e A DATA.ind(ASDU) enables, the Application layer to inform the application of the arriv
an ASDU information unit;

e A ALARM.req()enables-the application to request the Application layer to send an alarin;

e A _ALARM.ind() enahbles the Application layer to inform the application of the arrival of an
blarm;

e A ABORT.reg() enables the application to request the Application layer to end its activ|ty;
e A ABORTYind(ErrorNb) enables the Application layer to inform the application of|the
pccurrenee of a fatal error identified by the number ErrorNb.

5.38 Application parameters

The Primary Station shall know the DES ciphering keys of all Secondary Stations for which a
remote programming is to be carried out.

In case of remote programming, the Secondary Station shall know the DES ciphering key that
could be used by the Primary Station.

5.3.4 State transitions

Application-62056-3-1 state transitions are as specified in Table 17, Table 18, Table 19 and
Table 20.
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Table 17 — Application-62056-3-1 state transitions: Primary Station

Initial Triggering condition Set of actions Final
state state
Stopped |A_DATA.req(Com, ASDU) & (Com=ASO | Com=ENQ | APDU=concat(Com, _, _, ASDU) M.Rec
Com=TRF) DL_DATA.req(APDU)
Stopped |A_DATA.req(Com, ASDU) & (Com=IB | Com=TRB) APDU=concat(Com, _, _, ASDU) |W.EndS
DL_DATA.req(APDU)
Stopped |A_DATA.req(Com, ASDU) & Com=REC Na1=randomize() M.Rec
Zdt=zdt(ASDU)
APDU=concat(REC, Na1, 0, Zdt)
DL_DATA.req(APDU)
Na1k=cipher(Na1)
Stopped |DL_ALARM.ind() A_ALARM.ind() Stopped
Stopped |A_ABORT.req() DL_ABORT.req() Stopped
M.Rec DL_DATA.ind(DSDU) Resp=command(DSDU) T.Re$p
M.Rec A_ABORT.req() DL_ABORT.req() Stopped
M.Rec DL_ABORT.ind(ErrorNb) & A_ABORT.ind(ErferNb) Stopped
Error_Nb <> EP_1 & Error_Nb <> EP_2
M.Rec DL_ABORT.ind(ErrorNb) & $none() M.Rec
(Error_Nb = EP_1 | Error_Nb = EP_2)
W.HndS |DL_ABORT.ind(ErrorNb) A_ABORT.ind(ErrorNb) Stopped
W.BndS |A_ABORT.req() DLNABORT.req() W.EndS
T.Resp |(Com=ASO & Resp=RSO0) | A_DATA.ind(DSDU) Stopped
(Com=ENQ & Resp=DAT) |
(Com=ENQ & Resp=DRJ) |
(Com=TRF & Resp=TRA) |
(Com=TRF & Resp=DRJ) |
(Com=AUT & Resp=EOS) |
(Com=AUT & Resp=DRJ)
T.Regsp |Com=REC & Resp=ECH & na1k(DSDU)=Na1k & Na2=na2(DSDU) M.Rec
Zdt=zdt(DSDU) Na2k=cipher(Na2)
Com=AUT
APDU=concat(AUT, 0, Na2k, )
DL_DATA.req(APDU)
T.Resp (Com=ASO & Resp<>RSO) | A_ABORT.ind(EA-1F) Stopped
(Com=ENQ & Resp<>DAT & Resp<>DRJ) | DL_ABORT.req()
(Com=TRF & Resp<>TRA & Resp<>DRJ) |
(Com=REC & Resp<>ECH) | (Com=AUT & Resp<>ARJ
& Resp<>DRJ &) Resp<>EOQS)
T.Resp |Com=REC &(Resp<>ECH | (na1k(DSDU)<>Na1k) | A_ABORT.ind(EA-2F) Stopped
(Zdt<>zdf(DSDU)) DL_ABORT.req()
T.Rgsp ComsAUT & Resp=ARJ A_ABORT.ind(EA-3F) Stopped
DL_ABORT.req()
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Table 18 — Application-62056-3-1 state transitions: Secondary Station

Initial state Triggering condition Set of actions Final state
Stopped DL_DATA.ind(DSDU) & (command(DSDU)=ENQ | | A_DATA.ind(DSDU) M.Send
command(DSDU)=TRF) Reg=command(DSDU)
Stopped DL_DATA.ind(DSDU) & command(DSDU)=TRB A_DATA.ind(DSDU) Stopped
Stopped DL_DATA.ind(DSDU) & command(DSDU)=REC Zdt=zdt(DSDU) W.AUT
Na1=na1(DSDU)
Na1k=cipher(Na1)
Na2=randomize()
APDU=concat(ECH, Na1k, Na2, Zdt)
DL_DATA.req(APDU)
Na2k=cipher(Na2)
Req=REC
Stopped A_ALARM.req() & DL_ALARM.req() Stoppef
alarm_detection()
M.Send A_DATA.req(COM, ASDU) & APDU=concat(COM, _, _, ASDUV) Stoppefl
(((COM=DAT | COM=DRJ) & DL_DATA.req(APDU)
Req=ENQ) |
((COM=TRA | COM=DRJ) &
Req=TRF) |
(COM=DRJ & Req=REC))
M.Snd A_DATA.req(COM, ASDU) & APDU=concat(EOS, 0, 0, ) Stoppefl
(COM=EOS & Req=REC) DL_DATA.red(APDU)
M.Send DL_ABORT.ind(ErrorNb) A_ABORTYind(ErrorNb) Stoppefl
W.AUT DL_DATA.ind(DSDU) & ASDU=concat(REC, _, _, Zdt) M.Sendg
command(DSDU)=AUT & AXDATA.ind(ASDU)
na2k(DSDU)=Na2k
W.AUT DL_DATA.ind(DSDU) & APDU=concat(ARJ, _, _, ") Stoppef
command(DSDU)=AUT & DL_DATA.req(APDU)
na2k(DSDU)<>Na2k
W.AUT DL_ABORT.ind(ErrorNb) A_ABORT.ind(ErrorNb) Stoppef

Table 19 — Meaning of the states listed in the previous tables

State Meaning
Stoboed Waiting state for the first request from the upper layer or the first indication from the
P lower layer
M.Rec .
(Mukt Receive) Standby for the response to the request transmitted
ZTE atslgesponse) Processing of the response received
I(\AMﬁsetngend) Waiting for a response to a received request
W.AUT

(Wait for AUT frame) Waiting for an AUT frame following an ECH response frame sent
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Table 20 — Definition of the procedures and functions
classified in alphabetical order

Procedure or function Definition
alarm_detection() Check that the status of Alarm mode is Active
cipher(Na1) Ciphering of random number Na1 or Na2 by means of DES algorithm with key
or cipher(Na2) contained in the communication context
command(DSDU) Extraction of the value of the command code of a received DSDU
concat(COM, _, _, ASDU), Concatenation of a COM command code and an ASDU or concatenation of a COM
concat(COM, ZA1, ZA2, ZDT) | command code with an encrypted value ZA1, an encrypted value ZA2 and a data
or doncat(COM, 0, 0, ) field ZDT (TAB and DATA fields) or concatenation of a COM command codesand

the ZA1 = 0 and ZA2 = 0 fields

na1{DSDU) Extraction of the Na1 value from the ZA1 field of a received REC frame
nalk(DSDU) Extraction of the Na1k value from the ZA1 field of a received ECH frame
na2(DSDU) Extraction of the Na2 value from the ZA2 field of a received ECH frame
na2k(DSDU) Extraction of the Na2k value from the ZA2 field of a received AUT frame
randlomize() Generation of a random number according to the procédure described in Annex G
zdt(ASDU) Extraction of data (TAB and DATA fields) from a REC request, a REC frame or|an
or zdt(DSDU) ECH frame

5.3.5 List and processing of errors

Errqrs are listed using the following codes:

EA = error in the Application layer
— = separator

= error number
F = fatal error

Errqrs related to Link-62056-3-1 are, specified in Table 21.

Fable 21 — Error summary table

The response comimand code of the received frame does not correspond with the request command
EaWE | code (Primary Station only)

This error leads to the re-initialization of the Application layer after having informed the application

The Secondary Station has not been correctly authenticated (Primary Station only)

EA-RF
This error leads to the re-initialization of the Application layer after having informed the application

The Primary Station has not been correctly authenticated (Primary Station only)
EA-BF

This error leads to the re-initialization of the Application layer after having informed the application

If any of these errors occurs, it is sent up locally by means of the A_ ABORT.ind service primitive.
The complete list of fatal error numbers is given in Annex C.

6 Local bus data exchange with DLMS

6.1 Physical layer

The Physical-62056-3-1 protocol of the Physical layer of the local bus data exchange profile
with DLMS is exactly the same as the one defined for the profile without DLMS.
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Data Link layer
1 Link-E/D protocol

The Link-E/D protocol of the Data Link layer of the local bus data exchange profile with DLMS
behaves asymmetrically. The state machine of the Primary Station is therefore different from

that

of the Secondary Station.

The Data Link layer transforms the physical channel used by the Physical layer into a logic
channel able to transmit reliable information. Its main functions are:

6.2,

Bus|

o manage directly the Bus Initialization and Forgotten Stations Call services;

o carry out serialization and deserialization of the data (if the physical channelAfunct
serially one bit at a time);

o synchronize the transmission and reception of the frames;
o filter the frames according to primary and secondary addresses;

o ensure efficient protection against transmission errors.
2 Management of exchanges

Initialization, Alarm and Forgotten Stations Call services-are provided by the Link

ons

E/D

profocol of the Data Link layer of the local bus data exchange profile with DLMS, but their

ope
be U

Exc
mar
take

Afte
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wakeup, whose duration is 10 s.

Aftg

frame is retransmitted. Thenumber of repeat transmissions is limited to MaxRetry. Above

nun
info

Eac
tran
con
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ration takes place outside the Application layer. In particular, the forgotten station flag
pdated by the Application Programming Interface when a remote reading exchange occ

agement of Forgotten Stations Call, the protagel is perfectly symmetrical, and both stat
turns to act as Transmitter and Receiver.

Data Link layer of the Receiver befoere transmitting again. This wait is controlled by the

r sending a frame and recejving an acknowledgement of the previously sent one, the cur

ber, the communication” is stopped at the Data Link level and the Application layg
Fmed.

h time a frame”is received by one of the systems, an answer frame is immedig
smitted. This*transmitted frame may contain data from the Application layer. It alw
ains a Sehnd number and a Confirm number calculated according to the values of th
iously-sent and received. The following algorithm is used to calculate these numbers:

can
urs.

ept during opening of the communication sesSion and Bus Initialization, Alarm repont or

ons

r sending a frame, the Data Link layer of the Transmitter end always waits for a frame from

T1

rent
this
ris

tely
ays
ose

f.thle last frame received is error-free and its Send number is equal to the 1's complement
4 . conf et e I ot ) I::llthe

Application layer and the next frame sent will have a Confirm number equal to the received
Send number. If not, the Confirm number is not modified and the data packet is not
transmitted to the Application layer;

o if the last frame received is error-free and its Confirm number is identical to the previous
Send number in transmission, then the Send number in transmission is made up to 1 for the
next frame on the assumption that a new data packet has to be sent;

e if the last frame received is incorrect or if its Confirm number is not identical to the previous
Send number in transmission, then the same frame is transmitted again, on condition that
the number of repeat transmissions remains less than or equal to MaxRetry.
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6.2.3 Data Link services and service primitives

The user of the Link-E/D protocol can use the services and service primitives given in
Table 22.

Table 22 — Data Link services and service primitives

Service Service primitive

DL_DATA DL_DATA.req(Pr, DSDU)
DL_DATA.ind(Pr, DSDU)

DLC_1B DLC_1B.req()

DL_ASO DL_ASO.req(DSDU)
DL_ASO.ind(Collision, List)

DL_ALARM DL_ALARM.req()

DL_ABORT DL_ABORT.req(Strong)

DL_ABORT.ind(ErrorNb)

Thelrole assigned to each primitive is as follows:

e DL DATA.req(Pr, DSDU) enables the Application layer to-request the Data Link laydr to
ransfer a DSDU data packet with the priority Pr 3;

e DL DATA.ind(Pr, DSDU) enables the Data Link layer to.inform the Application layer off the
arrival of a DSDU data packet with the priority Pr;

e DL _IB.req() enables the-ApplicationProgramminginterface Support Manager to requesithe

Data Link layer to send a Bus Initialization frame;

e DL ASO.req(DSDU) enables the-Application—Programming-interface Support Managef to

request the Data Link layer to send a korgotten Stations Call frame in accordance with a
DSDU data packet;

e DL_ASO.ind(Collision, List) enables the Data Link layer to inform the Application
Programming Interface of the result of a Forgotten Stations Call;

e DL ALARM.req() enables ‘the—Application—Programming—tnterface Support Managel to

fequest the Data Link layer-to transfer an alarm;

e DL_ABORT.req(Strong) enables the Application layer to request the Data Link layer to
erminate its activity\with the priority Strong 4;

e DL _ABORT.ind(ErforNb) enables the Data Link layer to inform the Application layer of| the
pccurrence of\a fatal error identified by the number ErrorNb.

6.2.4 Data Link parameters

Thel value®of the number of repeat transmissions for a given frame before disconnecfion,
MaxRetry, is set to 2.

For the Primary Station, the value of the maximum number, MaxRSO, of RSO time slots for the
processing of a "Forgotten Stations Call" is set to 3.

The Secondary Station shall know the list of Primary Station addresses and the list of TABi to
which it has been programmed.

The priority level Pr differentiates the processing of emergency services such as InformationReport (level Pr=1)
from that of the other DLMS services (level Pr=0).

The Strong parameter differentiates the processing of fatal errors (Strong=1) from that of the other physical
disconnection requests (Strong=0) initialized by the Application sub-layer.
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The station may also be solicited by the general primary address APG. In this case, it replies
with the first primary address to which it has been programmed.

6.2.5 State transitions

Link-E/D state transitions are as specified in Table 23, Table 24, Table 25 and Table 26.

Table 23 — Link-E/D state transitions: Primary Station

Initial Triggering condition Set of actions Final

state state

Initigl $true() MaxRetry=2 Stoppgd
MaxChain = 5

init_incrChain()

Stopped exist_dl_req() NbChain =0 W.AG
RepeatASO=FALSE
context(ADP, ADS, TypeAG)
init(TypeAG)
Phy_APPG.req(TypeAG)

Stopped Phy_ABORT.ind(ErrorNb) DL_ABORT.ind(EfrorNb) Stoppgd

Stopped Phy_ALARM.ind() create_alarm(TPDU) Stoppgd
DL_DATA.ind(Pr = 1, TPDU)

W.AG Phy_APPG.ind() & not(RepeatASO) & NbChain =0 |$none() T.Req

W.AG Phy_APPG.ind() & not(RepeatASO) & NbChain <> 0 |NbChain = 0 M.Send

W.AG Phy_APPG.ind() & RepeatASO RepeatASO=FALSE M.RSO
Phy_ASO.req(Fr)

W.AG DL_ABORT.req(_) Phy_ABORT.req() W.En¢S

W.HndS (Phy_ABORT.ind(EP-2) & $none() Stoppgd

TypeAG=AGT) |
(Phy_ABORT.ind(EP-1) &
TypeAG=AGN)

W.HndS Phy_ALARM.ind create_alarm(TPDU) Stoppgd
DL_DATA.ind(Pr =1, TPDU)
W.HndS Phy_ABORT.ind(ErrorNb) & DL_ABORT.ind(ErrorNb) W.EndS
ErrorNb<>EP-1 & ErrorNb<>EP-2
T.Req exist_dl_req(DL_IB.req()) Fr="" W.EndS

Size=size_frame(Fr)
Fr=concat(Size, ADS, ADP, IB, Fr)
Fr=concat(Fr, crc(Fr))
Phy_UNACK.req(Fr)

T.Req exist_dl.\req(DL_ASO.req(DSDU)) & TypeAG=AGN |MaxRS0O=3 M.RSO
NbRSO=1

ListRSO=""

Collision=FALSE

Fr=DSDU

Size=size_frame(Fr)
Fr=concat(Size, ADS, ADP. ASO
Fr)

Fr=concat(Fr, crc(Fr))
Phy_ASO.req(Fr)

T.Req exist_dl_req(DL_ASO.req(DSDU)) & TypeAG=AGT MaxRSO=1 M.RSO
NbRSO=1

ListRSO=""

Collision=FALSE

Fr=DSDU

Size=size_frame(Fr)
Fr=concat(Size, ADS, ADP, ASO,
Fr)

Fr=concat(Fr, crc(Fr))
Phy_ASO.req(Fr)
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Initial Triggering condition Set of actions Final
state state
T.Req not (exist_dl_req(DL_IB.req()) | Pr=0 M.Rec
exist_dl_req(DL_ASO.req(_)) ) Send="00"B
Confirm="11"B
Fr="n
Index=Index + 1
NbChain = NbChain + IncrChain
Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com,
Fr)
Er=concat(Fr_crc(Fr))
Phy_DATA.req(Fr)
M.RSO Phy_ASO.ind(Frame) & $none() MRS
size(Frame)=0
M.RSO Phy_ASO.ind(Frame) & build_RSO(ListRSO, Frame) T.RS(
check_frame(Frame) &
command(Frame)=RSO
M.RSO Phy_ASO.ind(Frame) & Collision=TRUE T.RS(
not(check_frame(Frame)) &
size(Frame)<>0
M.RSO Phy_COLL.ind() Collision=TRUE T.RS(
M.RSO DL_ABORT.req(_) Phy_ABORT.req() W.EndS
M.RSO Phy_ABORT.ind(ErrorNb) DL_ABORT.ind(ErrorNb) W.EndS
T.REO MaxRSO=1 & Collision MaxRSO=3 W.AG
Collision=FALSE
RepeatASO=TRUE
Phy_APPG.req(AGN)
T.RPO (MaxRSO=1 & not(Collision)) | (MaxRSO<>1¢& DL_ASO.ind(Collision, ListRSO) W.EndS
NbRSO>=MaxRSO)
T.REO NbRSO<MaxRSO NbRSO=NbRSO+1 M.RSO
M.Send exist_dl_data_req( Send=incr(Send) M.Red
DL_DATA.req(Pr=1, DSDU)) & Ack_expected=TRUE
NbChain < MaxChain Fr=DSDU
Index= Index + 1
NbChain = NbChain + IncrChain
Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com,
Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
M.Send not(DL_DATA.req(Pr=1, _)) & exist_dl_data_req( Send=incr(Send) M.Req
DL_PATA.req(Pr=0, DSDU)) & Ack_expected=TRUE
Nb€hain < MaxChain Fr=DSDU
Index= Index + 1
NbChain = NbChain + IncrChain
Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(sSize, ADS, ADP, Com,
Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
M.Send not(DL_DATA.req(_, _)) & Pr=0 M.Rec
NbChain < MaxChain Fr=""
Index= Index + 1
NbChain = NbChain + IncrChain
Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com,
Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
M.Send NbChain >= MaxChain Phy_APPG.req(AGN) W.AG
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Initial Triggering condition Set of actions Final
state state
M.Rec Phy_DATA.ind(Frame) & (check_frame(Frame) & DL_DATA.ind(extract_prty(Frame), |M.Send
check_address(Frame) & extract_text(Frame))
is_data+(Frame) & Confirm=incr(Confirm)
is_ack(Frame)) & Ack_expected=FALSE
is_text(Frame) Index = 0
M.Rec Phy_DATA.ind(Frame) & (check_frame(Frame) & Ack_expected=FALSE M.Send
check_address(Frame) & Index = 0
is_data+(Frame) &
is_ack(Frame)) &
not(is _text(Frame))
M.Rec Phy_DATA.ind(Frame) & not(check_frame(Frame) & |Phy_DATA.req(Fr) M:Red
check_address(Frame) & Index=Index+1
is_data+(Frame) &
is_ack(Frame)) &
Index<=MaxRetry
M.Rec Phy_DATA.ind(Frame) & not(check_frame(Frame) & |DL_ABORT.ind(EL-2F) W.EndS
check_address(Frame) & Phy_ABORT.req()
is_data+(Frame) &
is_ack(Frame)) &
Index>MaxRetry
M.Rec DL_ABORT.req(Strong=0) & Phy_ABORT,req() W.EndS
not(DL_DATA.req(_, _)) &
Ack_expected=FALSE
M.Rec DL_ABORT.req(Strong=1) Phy ¢</ABORT.req() W.EndS
M.Rec Phy_ABORT.ind(ErrorNb) DL ABORT.ind(ErrorNb) W.EndS
Table 24 — Link-E/D state transitions: Secondary Station
Initreal Triggering condition Set of actions Final
sta state
Initigl $true() MaxRetry=2 Stoppdd
FlagDSO=TRUE
Discovered=FALSE
Flag_alarm = FALSE
Stopped Phy_DATA.ind(Frame) & ADP=extract_ADP(Frame) T.Com
check_frame(Frame) & Com=command(Frame)
check_address(EFrame)
Stopped Phy_DATA.ind(Frame) & Phy_ABORT.req() Stoppdgd
check_frame(Frame) &
not(check_address(Frame))
Stopped RPhy \DATA.ind(Frame) & $none() Stoppdgd
not(check_frame(Frame))
Stopped DL_ALARM.req() & Phy_ABORT.req() Stoppqd
alarm_detection() Flag_alarm = TRUE
Phy—AtARM-reat)
T.Com Com=IB FlagDSO=TRUE Stopped
Discovered=FALSE
Phy_ABORT.req()
T.Com Com=ASO & Fr=concat(RSO, TAB, ADS) Stopped
test_TABi(Frame, TAB) Fr=concat(size_frame(Fr), ADS, ADP,
Fr)
Fr=concat(Fr, crc(Fr))
Phy_RSO.req(Fr, window_RSO())
T.Com Com=ASO & Phy_ABORT.req() Stopped

not(test_ TABi(Frame, TAB))
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Initial Triggering condition Set of actions Final
state state
T.Com is_data+(Frame) & is_text(Frame) Ack_expected=FALSE M.Send
Send="11"B
Confirm="00"B
DL_DATA.ind(extract_prty,
extract_text(Frame))
T.Com is_data+(Frame) & Ack_expected=FALSE M.Send
not(is_text(Frame)) Send="11"B
Confirm="00"B
M.Send exist_dl_data_req( Discovered = TRUE M.Rec
DT_DATATEq(PT=1, DSDU]JJ Serma=ier(Sem)
Ack_expected=TRUE
Fr=DSDU
Index=1
Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com, \Er)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
M.Send not(DL_DATA.req(Pr=1, _)) & Discovered = TRUE M.Rec
exist_dl_data_req( Send=incr(Send)
DL_DATA.req(Pr=0, DSDU)) Ack_expected=TRUE
Fr=DSDU
Index=1
Size=size frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com, Fr)
Fr=concat(Fr, crc(Fr))
Phy. DATA.req(Fr)
M.Send not(DL_DATA.req(_, _)) Pr=0 M.Rec
Fr=""
Index=1
Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com, Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
M.Rec Phy_DATA.ind(Frame) & stop_timer(T1) M.Sengl
(check_frame(Frame) & Confirm=incr(Confirm)
check_address(Frame) & Ack_expected=FALSE
is_data+(Frame) & DL_DATA.ind(extract_prty,
is_ack(Frame)) & extract_text(Frame))
is_text(Frame)
M.Rec Phy_DATA.ind(Frame) & stop_timer(T1) M.Sengl
(check_frame(Frame) & Ack_expected=FALSE
check .address(Frame) &
is_datat(Frame) &
is ‘ack(Frame)) & not(is_text(Frame))
M.Rec RPhy_DATA.ind(Frame) & stop_timer(T1) M.Rec
not(check_frame(Frame) & Phy_DATA.req(Fr)
check_address(Frame) & Index=Index+1
is_data+(Frame) &
Is_ack(Frame)) &
Index<=MaxRetry
M.Rec Phy_DATA.ind(Frame) & stop_timer(T1) Stopped
not(check_frame(Frame) & DL_ABORT.ind(EL-2F)
check_address(Frame) & Phy_ABORT.req()
is_data+(Frame) &
is_ack(Frame)) &
Index>MaxRetry
M.Rec DL_ABORT.req(Strong=0) & stop_timer(T1) Stopped
not(DL_DATA.req(_, _)) & Ack_expected=FALSE |Phy_ABORT.req()
M.Rec DL_ALARM.req() & stop_timer(T1) Stopped

alarm_detection()

DL_ABORT.ind(EL_1F)
Phy_ABORT.req()
Flag_alarm = TRUE
Phy_ALARM.req()
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Initial Triggering condition Set of actions Final

state state

M.Rec DL_ABORT.req(Strong=1) stop_timer(T1) Stopped

Phy_ABORT.req()

M.Rec Phy_ABORT.ind(EP-1) init_timer(T1) M.Rec

M.Rec Phy_ABORT.ind(ErrorNb) & stop_timer(T1) Stopped
ErrorNb <> EP-1 DL_ABORT.ind(ErrorNb)

M.Rec time_out(T1) DL_ABORT.ind(EL_3F) Stopped

Table 25 — Meaning of the states listed in the previous tables

State Meaning
Initial Initialization of the variables of the layer
Stopped Waiting state for the first request from the upper layer or the
first indication from the lower layer
W.AG Waiting for the end of a requested "Wakeup Call" signal
(Wait for end of "Wakeup Call")
W.EndS . .
(Wait for End of Session) Waiting for the end of the session
T.Req Test the nature of a requestfrom the upper layer
(Test Request)
M.RSO . .
(Must receive RSO) Waiting for an RSO frame following an ASO frame sent
T.RSO Testing the end\of the last time slot for RSO frame reception
(Test last RSO)
M.Send . . )
(Must Send) A frame,shall be sent (possibly with the Text field empty)
M.Rec o S
(Must Receive) Walting state for an indication from the lower layer
T.Com

(Test Command)

Test of the command code of a received frame
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Table 26 — Definition of the procedures and functions classified in alphabetical order

Procedure or function

Definition

Alarm_detection()

Check that the status of alarm mode is Active

build_RSO(ListRSO, Frame)

Extraction of the RSO elements (TAB and ADS fields) from the received
RSO frame Frame and concatenation with the preceding list ListRSO

check_address(Frame)

Check that the ADP and ADS addresses are recognized according to the
following criteria:

— ADP is APG or the station has been programmed to the ADP
address;

— if the command code is ASO or IB, then ADS is ADG;

— if the command code is not ASO nor IB, then ADS
secondary station address

is the

chefpk_frame(Frame)

check that the frame Frame received is correct:

— number of bytes greater than or equal to 11 and lower than or eqyal
to 128;

— CRC correct;
— number of bytes compatible with the field_Size;

— command code recognized

con|(DATA+, Pr, Send, Confirm)

Concatenation of the corresponding bit fields to produce a specific
command code

conmmand(Frame)

Extraction of the value of the-<cemmand code of the received frame
Frame

confat(Size, ADS, ADP, COM,Text)
or goncat(Frame, CRC)

Concatenation of the fields Size, ADS, ADP, COM and Text or
concatenation of the €RC at the end of the frame Frame

confext(ADS, ADP, TypeAG)

Extraction of the'corresponding values from the communication contet

crc(Frame)

Calculation efdhe CRC of the frame Frame to send

credqte_alarm(TPDU)

Calculatign of a TPDU where STSAP = 0, DTSAP =0 and an
UnsolicitedReqPDU with:

client-type = FFFF, serveridentifier = 0, object-name = FFFF variable
type = boolean, value = TRUE

exidt_dl_data_req(
DL_DATA.req(Pr, DSDU))

Consumption of a DL_DATA.req(Pr, DSDU) event

exidt_dl_req()

Check the existence of a DL_IB.req(), DL_ASO.req(DSDU) or
DL_DATA.req(Pr, DSDU) event and check the compatibility with ADP
and ADS addresses defined in the communication context

exigt_dl_req(DL_IB.req()) or
exidt_dl_req(DL_ASO.req(DSDU))

Consumption of a DL_IB.req() or DL_ASO.req(DSDU) event

extract_ADP(Frame)

If either the ADP value used in the frame is not APG or if it is the APG
value but the list of the ADP values to which the Secondary Station has
been programmed is empty, then extraction of this value, otherwise
extraction of the first ADP value to which the Secondary Station has
been programmed

extract_prty(Frame)

Extraction of the Priority field from a received frame Frame

extract_text(Frame)

Extraction of the Text field from a received frame Frame

init(TypeAG)

Set Index to MaxRetry if TypeAG equals AGT, otherwise to 0

init_incrChain()

Set IncrChain to 0 if alarm supported, otherwise
to 1

init_timer(T1)

Setting of wakeup T1

is_ack(Frame)

Check that the received frame Frame contains a Confirm field equal to
the Send field of the last frame transmitted

is_data+(Frame)

Check that the received frame Frame contains a correct DATA+ field
("111"B)
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Procedure or function Definition

is_text(Frame) Check that the received frame Frame contains a non-empty Text field
and that the Send field equals the 1 complement of the Confirm field of
the last frame transmitted

size(Frame) Calculation of the size of the frame Frame received

size_frame(DSDU) Calculation of the size of the frame to build with the DSDU data unit
(size(DSDU) + 11)

stop_timer(T1) Stopping of wakeup T1

test_TABi(Frame, TAB) If the first TABi contained in the received ASO frame Frame equals 00,

check that Discovered=FALSE then, after provision of a whole random
integer between 0 and 100, check that this integer is smaller than the|
response probability (second TABi). In this case, 00 is memorized'in {he
TAB variable;

if the first TABi contained in the received ASO frame Frame equals FF,
check that Flag_alarm=TRUE then, in this case, Flag_alarnyis set to
FALSE and FF is memorized in the TAB variable;

If the first TABi contained in the received ASO frame\Frame does not
equal 00 or FF, check that FlagDSO=TRUE and‘check that the

Secondary Station has been programmed to oh€ of the TABi containe
in the received ASO frame Frame. In this case; the first of these valug¢s
is memorized in the TAB variable

[}

timg_out(T1) Triggering of wakeup T1

winglow_RSO() Provision of a whole random integerbetween 0 and MaxRSO-1 used ps
the number of the RSO time slot\in" which the station shall reply (referf to
Annex F)

6.2.6 List and processing of errors
Errqrs are listed using the following codes:

EL = error in the Data Link layer
- = separator
N = error number

= fatal error

Errgrs related to Link-E/D. aré specified in Table 27.

Table 27 — Error summary table

DL_ALARM.req() received during an association

EL-IF This)request leads to the re-initialization of the Data Link layer after having requested the Physica

layer to transmit an Alarm

Incorrect response from the Secondary Station after MaxRetry repeated transmissions of a reques

EL-RE

Til;b CITuUl ivau'b i.U “Iv |v-i||iliaii4aiiuu uf i.ilv Ddid l‘_I'III‘\ idyUI aflvl ilav;llg illi—UllllvuI i.iIU A[J[JI’I’L;GLI’UII
layer and caused the Physical layer to abort

End of communication due to expiration of delay T1

EL-3F This error leads to the re-initialization of the Data Link layer after having informed the Application

layer and caused the Physical layer to abort

If any of these errors occur, it is sent up locally by means of the DL_ABORT.ind service
primitive. The complete list of fatal error numbers is given in Annex C.
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6.3 Application layer
6.3.1 General

The Application layer specification is described in IEC 62056-51. This subclause simply clarifies
the operating profile for the local bus data exchange profile with DLMS.

6.3.2 Transport sub-layer

The value of the number MaxPktSize (refer to IEC 62056-51), maximum size of Packet field,
shall be set at 114.

6.3.3 Application sub-layer

As stated in IEC 62056-51, the client_connect and server_connect functions shall"be clarified
accprding to the communication medium used. For the local bus data exchange”profile with
DLNS, the server_connect function is not accepted because the unsolicited seryice
marnagement is not supported. The client_connect function is defined in Table 28.

Table 28 — Client_connect function definition

Priocedure or function Definition

cliept_connect(Adp, Ads) | If there is no active application association, the finction sets the context parametgrs
ADS, ADP and TypeAG used by the lower dayers.

The function is transparent if there is already an application association active with
the same (ADP, ADS) addresses.

The function fails if there is already an application association with different (ADP
ADS) addresses.

7 |Local bus data exchange with DLMS/COSEM

71 Model

laygr is the DLMS/COSEM application layer specified in IEC 62056-5-3. This enables data
exchange over the Euridis bus with equipment that follow the DLMS/COSEM application layer
and|the COSEM.

Thel profile with DLMS/COSEN;is different from the two other profiles in that the applic?ftion
I

Angther difference.in this profile is the presence of a Transport layer and a Support Manager
Laypr.

7.2 Physical Layer
7.2 General

The protocol of the physical layer in the profile with DLMS/COSEM is identical to the protocol
of the physical layer in the profiles with or without DLMS, up to the end of the correct negotiation
of the transmission speed included. Once the speed negotiation phase is correctly completed,
the DLMS/COSEM physical layer is applied. This is not different from the physical layer with or
without DLMS, except the transmission speed, the value of the Maxindex which shall be 255
and the modification of the time-out values TOL and TA10.

After a ‘Wakeup Call’ signal, asynchronous semi-duplex communication starts at 1 200 bauds,
8 bits without parity on the bus during the whole communication period without speed
negotiation. After a successful speed negotiation, communication is asynchronous, semi-
duplex, 8 bits without parity at the negotiated speed.
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This speed negotiation only takes place for non energized equipment. For energized equipment,
in order to respect consumption constraints, the communication speed stays at 1 200 bauds for
the entire duration of the communication and the MaxIndex at 128 bytes. DLMS/COSEM

ope

ration under Euridis remains possible with these initial settings.

For non-energised equipment, operation with a DLMS/COSEM Application layer is possible with
or without a change of speed. In the case where the application decides to change the speed,
the relative speed negotiation settings takes place before the application associations are
established.

7.2,

Con

g—Physicat-Parameters

sizg is 128 bytes.

Aftgr speed negotiation, the newly negotiated speed is applied. The maximum frame s
MaxIndex, becomes 255 bytes.

Thelvalue of the maximum number of RSO time slots for the processing-of a ‘Forgotten Stat

Cal

", MaxRSO, is set to 3.

Thel TOL timeout maximum response waiting time from an upper/layer is increased to 1 s.

7.2.

3 Speed negotiation

is irfformed of the new speed to apply, affecting therMaxIndex and TOL. As a consequenc

the
the

app

7.2,

Thel Physical E/COSEM protoco] includes services and service primitives listed in Table 29.

Management of the speed negotiation occurs in the~Support Manager layer. The physical IEyer

modification of the TOL value, following a speed negotiation, the maximum waiting tim
first received byte of a frame rises to a,value higher than the TOL, depending on
ication. By default this value is set to 1400 ms.

4 E/COSEM Physical Services'and service primitives

Table 29 — E/COSEM Physical services and service primitives

Service Service primitive
Phy_DATA Phy_DATA.req(Frame)
Phy_DATA.ind(Frame)
Phy_UNACK Phy_UNACK.req(Frame)
Phy_APPG Phy_APPG.req(TypeAG)
Phy_APPG.ind()
Phy_ASO Phy_ASO.req(Frame)
PHy_ASOmd(Frame)
Phy_RSO Phy_RSO.req(Frame, Window)
Phy_COLL Phy_COLL.ind()
Phy_ALARM Phy_ALARM_req()
Phy_ALARM_ind()
Phy_ABORT Phy_ABORT.req()
Phy_ABORT.ind(ErrorNb)
Phy_SETUP PHY_SETUP.req(params)

hmunication always starts at 1 200 bauds without parity, one stop bit. The maximum/ frame

ize,

ons

of
of
the
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The role assigned to each primitive is as follows:

7.2

E/CIOSEM Physical state transitions are as specified in Table 30, Table 31, Table 32
Tabje 33.

5 State transitions

021

Phy DATA.req(Frame) enables the Data Link layer to request the Physical layer to transmit

a frame Frame;

Phy DATA.ind(Frame) enables the Physical layer to inform the Data Link layer that a frame

Frame is available;

Phy UNACK.req(Frame) enables the Data Link layer to request the Physical laye
transmit a frame Frame without waiting for acknowledgement;

Phy APPG.req (TypeAG) enables the Data Link layer to request the Physical laye

ransmit-a—\Wakeup-Cal—sighal—he-durationTypeAG-ofthis-sighalis—eitherAGN-orA

r to

r to

Phy_APPG.ind() enables the Physical layer to inform the Data Link layer of the end of]
ransmission of a "Wakeup Call" signal;

Phy ASO.req(Frame) enables the Data Link layer to request the Physical layer to tran
h "Forgotten Stations Call" frame;

Frame has been received in one of the time slots of the forgotten stations;

Phy RSO.req(Frame, Window) enables the Data Link layer to requést the Physical laye
ransmit a Forgotten Stations Call frame Frame in the time slot‘fnumber Window;

Phy COLL.ind() enables the Physical layer to inform the Data Link layer that a collision
been detected in one of the time slots of the forgotten stations;

Alarm;

Phy_ALARM.ind() enables the Physical layer te nform the Data Link layer of the arriva
bn alarm;

Phy ABORT.req() enables the Data Link layer to request the Physical layer to eng
Activity;

Phy_ABORT.ind(ErrorNb) enables the Physical layer to inform the Data Link layer of
pccurrence of a fatal error identified"by the number ErrorNb.

Phy SETUP.req(params) enables the Data Link layer to request the Physical Laye
reconfigure itself according-to-the parameters related to the speed negotiation.

the

smit

Phy ASO.ind(Frame) enables the Physical layer to inform the Data LinK layer that a frame

to

b

has

Phy_ALARM.req() enables the Data Link layer to request the Physical layer to transmit an

| of

its

the

r to

and
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Table 30 — E/COSEM Physical state transitions: Primary Station

— 59—

Initial Initiation conditions Actions Final
status Status
Initial $true() MaxRSO=3 Stopped
MaxIndex=128
Collision=FALSE
SessionAGT=FALSE
wait_time(TICB)
Set_baudrateparams(1200,
TOL=100ms,
TA10=120ms)
Stopped Phy_APPG.req(AG) & AG=AGN stop_timer(TOAG) W.AG
FlagAbort=FALSE
TypeAG=AGN
send_AG(TypeAG)
Stopped Phy_APPG.req(AG) & AG=AGT SessionAGT=TRUE W.AG
FlagAbort=FALSE
TypeAG=AGT
send_AG(TypeAG)
Stopped time_out(TOAG) Phy_ABORT.ind(EP-2) Initial
SessionAGT=FALSE
Stopped Phy_ABORT.req() $none() Initial
Stopped data-carrier_on init_timer(TAB) W.ETABS
init_timer¢(TASB)
W.HTABS | data_carrier_off stop_timer(TASB) Initial
stop.timer(TAB)
W.HTABS |time_out(TAB) Rhy_ABORT.ind(EP-3) W.TASB
Phy_ALARM.ind()
W.AG AG_sent_event Phy_APPG.ind() W.TAB
init_timer(TEMPO)
W.AG Phy_ABORT.req() FlagAbort=TRUE W.AG
W.T|AB data-carrier_on Carrier = TRUE W.TAB
init_timer(TAB)
init_timer (TASB)
W.T|AB data-carrier_off Carrier = FALSE W.TAB
stop_timer(TAB)
stop_timer (TASB)
W.T|AB time_out(TEMPO) & not(FlagAbort) & init_timer(TOL) M.Send
not(Carrien)
W.T|AB time_qut(FEMPO) & FlagAbort & not(Carrier) | wait_time (TOL) T.Sessjon
W.T|AB timé_out(TEMPO) & Carrier init_timer(TOL) W.ETAB
W.TAB Rhy_ABORT.req() FlagAbort=TRUE W.TAB
W.HTAB time_out(TAB) Phy_ABORT.ind(EP-3) W.TASB
Phy_ALARM.ind()
stop timer(TOl )
W.ETAB data_carrier_off & not(FlagAbort) stop_timer(TAB) M.Send
stop_timer (TASB)
W.ETAB data_carrier_off & FlagAbort stop_timer(TAB) W.TOL
stop_timer (TASB)
W.ETAB Phy_ABORT.req() FlagAbort=TRUE W.ETAB
W.TASB time_out(TASB) $none() Initial
W.TOL time_out(TOL) $none() T.Session
M.Send Phy_DATA.req(Frame) Service=NORMAL SendFirst
M.Send Phy_UNACK.req(Frame) Service=UNACKNOWLEDGED SendFirst
M.Send Phy_ASO.req(Frame) Service=ASO SendFirst
M.Send Phy_ABORT.req() $none() M.Send
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Initial
status

Initiation conditions

Actions

Final
Status

M.Send

time_out(TOL)

$none()

T.Session

M.Send

PHY_SETUP(params)

Set-baudrate_params(new baudrate,
TOL=1000ms

TA10=1100ms,)

MaxIndex=255

TOL=2000ms

TA10=2100ms

M.Send

T.Session

SessionAGT=TRUE

init_timer(TOAG)
Phy_ABORT.ind(EP-1)

Initial

wart_time(TEMPO)

T.Sgssion

SessionAGT=FALSE

Phy_ABORT.ind(EP-1)
wait_time(TEMPO)

Initial

SerldFirst

$true()

stop_timer(TOL)
Size=size(Frame)

Index=1
send_octet(Frame, Index)
Size=Size-1
init_timer(TOE)

Sendin

Sending

octet_sent_event & Size>0

Index=Index+1
send_octet(Frame, (Inhdex)
Size=Size-1

Sendin

Sending

octet_sent_event & Size=0

stop_timer(TOE)
wait_time(TAQ)

Index=1
Frame=

Answer

Sending

Phy_ABORT.req()

stop timer(TOE)
wait_time(TAO)

init_timer(TA10)
FlagAbort=TRUE

M.Rec

Sending

time_out(TOE)

Phy_ABORT.ind(EP-3F)
wait_time(TAO)
init_timer(TA10)
FlagAbort=TRUE

M.Rec

Angwer

Service=NORMAL |
Service=UNACKNOWLEDGED

init_timer(TA10)

M.Rec

Angwer

Service=ASO

WinRSO=1
init_timer(TARSO)
init_timer(TA10)

M.Rec

M.Rec

octet_receivéd-event

stop_timer(TA10)
Index=Index+1
read_data(RecB)
concat(Frame, RecB)
init_timer(TAO)

Receivipg

M.Rec

Collision_detected_event

stop_timer(TA10)
Collision=TRUE
init_timer(TAO)

Receivipg

M.Rec

time_out(TA10)

$none()

Receivéd

M.Rec

Phy_ABORT.req()

FlagAbort=TRUE

M.Rec

Receiving

octet_received_event &
Index<=MaxIndex

stop_timer(TAO)
Index=Index+1
read_data(RecB)
concat(Frame, RecB)
init_timer(TAO)

Receiving

Receiving

octet_received_event &
Index>MaxIndex

Phy_ABORT.ind(EP-4F)
wait_time(TAO)
FlagAbort=TRUE

Received

Receiving

Collision_detected_event

stop_timer(TAO)
Collision=TRUE
init_timer(TAQO)

Receiving

Receiving

time_out(TAO)

$none()

Received
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Initial Initiation conditions Actions Final
status Status
Receiving |time_out(TARSO) Phy_ABORT.ind(EP-5F) Received
wait_time(TAO)
FlagAbort=TRUE
Receiving | Phy_ABORT.req() Flagabort = TRUE Receiving
Received Service=NORMAL & not(Flagabort) Phy_DATA.ind(Frame) M.Send
init_timer(TOL)
Received (Service=NORMAL & Flagabort) | wait_time(TOL) T.Session
Service=UNACKNOWLEDGED
Redeived Service=ASO & Collision & Phy_COLL.ind() T.RSO
not(Flagabort) Collision=FALSE
Redeived Service=ASO & not(Collision) & Phy_ASO.ind(Frame) T.RSO
not(Flagabort)
Redeived Service=ASO & Flagabort $none() T.RSO
T.RSO (TypeAG=AGT) | stop_timer(TARSO) T.Sessfon
(WinRSO>=MaxRSO) &
(TypeAG=AGN)
T.RSO (WinRSO<MaxRSO) & Index=1 W.RSO|
(TypeAG=AGN) Frame=""
W.RSO time_out(TARSO) WinRSO=WinRSO+1 M.Rec
init_timer(TARSO)
init_timer(TA10)
W.RSO Phy_ABORT.req() Flagabort=TRUE W.RSO|
Table 31 — Power supply management state transitions
(only for non-energized Secondary Station)
Initial Triggering condition Set of actions Final state
Btate
Initigl alarm_detection() Flagalarm=TRUE Stopped
FlagSendAlarm =FALSE
station_power(ON)
Set_baudrateparams(1200,
TOL=100ms,
TA10=120ms)
MaxIndex=128
Initigl not(alarm(detection()) Flagalarm=FALSE Stopped
Set_baudrateparams(1200,
TOL=100ms,
TA10=120ms)
MaxIndex=128
Stopped occur(cpt_carrier_on) & Flagalarm init_timer(TVASB) W.TVASB2
Stopped occur(data_carrier_on) init_timer(TOSEUIL) W.TOSHUIL
init_timer(TAGT)
W.TOSEUIL |time_out(TOSEUIL)& not(Flagalarm) station_power(ON) W.AGT
W.TOSEUIL | occur(data_carrier_off) & not(Flagalarm) stop_timer(TOSEUIL) Initial
stop_timer(TAGT)
W.TOSEUIL |time_out(TOSEUIL) & Flagalarm station_signal(ON) W.AGT
Tend = TOAG
W.TOSEUIL | occur(data_carrier_off) & Flagalarm stop_timer(TOSEUIL) Hide
stop_timer(TAGT)
Tend = TOAGN
init_timer(Tend)
W.TOSEUIL | occur(cpt_carrier_on) & Flagalarm init_timer(TVASB) W.TVASB1
W.AGT occur(data_carrier_off) stop_timer(TAGT) W.Sel
init_timer(TOAPPEL)
W.AGT time_out(TAGT) & not(Flagalarm) station_power(OFF) Initial
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Initial Triggering condition Set of actions Final state
State
W.AGT time_out(TAGT) & Flagalarm init_timer(Tend) Hide
W.Sel occur(octet_received_event) stop_timer(TOAPPEL) Select
init_timer(TOBAVARD)
init_timer(TAO)
W.Sel time_out(TOAPPEL) & not(Flagalarm) station_power(OFF) Initial
W.Sel time_out(TOAPPEL) & Flagalarm station_signal(OFF) Initial
W.Sel occur(cpt_carrier_on) & Flagalarm & init_timer(TVASB) W.TVASB1
not(FlagSendalarm)
Selégct occur(octet_received_event) stop_timer(TAO) Seleet
init_timer(TAO)
Selgct time_out(TAO) stop_timer(TOBAVARD) W.Answer
init_timer(TOPRE)
Selégct time_out(TOBAVARD) & not(Flagalarm) stop_timer(TAO) Initial
station_power(OFF)
Selégct time_out(TOBAVARD) & Flagalarm stop_timer(TAO) Hide
init_timer(Tend)
W.Answer occur(octet_sent_event) stop_timer(TOPRE) Hide
init_timer(Tend)
W.Answer time_out(TOPRE) & not(Flagalarm) station_power(OFF) Initial
W.Answer time_out(TOPRE) & Flagalarm init_timer(Tend) Hide
W.Answer occur(cpt_carrier_on) & Flagalarm & init_timer(TVASB) W.TVAS[B1
not(FlagSendalarm)
Hid¢ occur(octet_received_event) | stop_timer(Tend) Hide
occur(octet_sent_event) | (occur(data_carrier\on) & init_timer(Tend)
not(FlagSendAlarm))
Hid¢ occur(data_carrier_on) & FlagSendAlarm stop_timer(Tend) W.AGenfd
Hide time_out(Tend) & not(Flagalarm) station_power(OFF) Initial
Hid¢ time_out(Tend) & Flagalarm & ‘not(FlagSendAlarm) station_signal(OFF) Initial
Hide time_out(Tend) & Flagalarm.& FlagSendAlarm Send_AG(AGN) W.AB
Hide occur(cpt_carrier_on) & Flagalarm & init_timer(TVASB) W.TVAS[B1
not(FlagSendalarm)
W.AGend occur(data_carrier_off ) wait_time(TOALR) W.AB
Send_AG(AGN)
W.T|VASB1 | occur(cpt_earrier_off) stop_timer(TVASB) Hide
init_timer(Tend)
W.TVASB1 | time out(TVASB) FlagSendAlarm = TRUE Hide
init_timer(Tend)
W.TVASBA[time_out(Tend) $none() W.TVASB2
W.TVASB2 |occur(cpt_carrier_off) stop_timer(TVASB) Initial
station signal(OFF)
W.TVASB2 |occur(data_carrier_on) $none() W.TVASB1
W.TVASB2 |time_out(TVASB) Send_AG(AGN) W.AB
W.AB AG_sent_event FlagSendAlarm = FALSE Initial

station_signal(OFF)
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Table 32 — E/COSEM Physical State transitions: Secondary Station

Initial state

Triggering condition

Set of actions

Final state

Initial

energized()

MaxIndex=128
FlagRSO=FALSE
FirstWinRSO=FALSE

Set-—baudrateSetup_params(1200,
TOL=100ms,

TA10=160ms)

MaxIndex=128,

Stopped

Initial

not(energized())

MaxIndex=18
ElagRSQ=FALSE

Stopped

FirstWinRSO=TRUE

Set-—baudrateSetup_params(1200,
TOL=100ms,

TA10=120ms)

Stopped

AG_received_event

Stop_timer(TOAG)
init_timer(TA10)

M.Rec

Stopped

Phy_ALARM.req()

TypeAG=ASB
Send_AG(TypeAG)

W.ASB

Stopped

time_out(TOAG)

MaxIndex=18
FirstWinRSO=TRUE

Initial

M.Rec

octet_received_event

Stop_timer(TA10)
Index=2

Frame=""
Read_data(RecB)
Concat(Frame, RecB)
Init_timer(TAO)

Receiving

M.Rec

time_out(TA10)

Phy .ABORT(EP-1)

WTOAG

M.Rec

Phy_ABORT.req()

Stopr timer(TA10)

WTOAG

M.Rec

PHY_SETUP(params)

Set—baudrateSetup_params(new
baudrate,

TOL=1000ms,

TA10=1100ms)

See NOTE
MaxIndex=255
FOL=2000ms
TA10=2100ms,

M.Rec

Receiving

octet_received_event &
Ihdex<=MaxIndex

Stop_timer(TAO)
Index=Index+1
Read_data(RecB)
Concat(Frame, RecB)
Init_timer(TAO)

Receiving

Receiving

octet_received_event &
Index>MaxIndex

Stop_timer(TAO)
Phy_ABORT.ind(EP-4F)

WTOAG

Receiving

time_out(TAO)

Phy_DATA.ind(Frame)
Init_timer(TOL)

M.Send

Recelving

PRy _ABORTTEq()

Stop_tmer{ TAO)

WITUAG

M.Send

Phy_DATA.req(Frame)

Stop_timer(TOL)
Size=size(Frame)

Index=1
Send_octet(Frame, Index)
Size=Size-1
Init_timer(TOE)

Sending
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Initial state Triggering condition Set of actions Final state
M.Send Phy_RSO.req(Frame, Stop_timer(TOL) Sending
Window) Wait_window(FirstWinRSO,
Window)
FirstWinRSO=FALSE
Size=size(Frame)
Index=1
Send_octet(Frame, Index)
Size=Size-1
FlagRSO=TRUE
Init_timer(TOE)
M.Send time out(TOL) Init_timer(TA10) M.Rec
M.Send Phy_ABORT.req() Stop_timer(TOL) WTOAG
Sending octet_sent_event & Size>0 |Index=Index+1 Sending
Send_octet(Frame, Index)
Size=Size-1
Sending octet_sent_event & Size=0 |Stop_timer(TOE) M.Rec
& init_timer(TA10)
not(FlagRSO)
Sending octet_sent_event & Size=0 |Stop_timer(TOE) WTOAG
& Wait_time(TAO)
FlagRSO FlagRSO=FALSE
Sending Phy_ABORT.req() Stop_timer(TOE) WTOAG
Sending time_out(TOE) Phy_ABORT.ind(ER-3F) WTOAG
W.ASB time_out(TOAG) MaxIndex=18 W.ASB
FirstWinRSO=TRUE
W.ASB AG_sent_event $none() Initial
WTOAG Not(energized) init _timer(TOAG) Initial
WTOAG energized $none() Initial

NOTE Some operating sytems do not allow the€bmodification of the timeout when the timer linked to this timed

in prpgress. These devices may update the values of the timeout only at the next reception sequence.

Table 33 — Meaning of the states listed in the previous tables

IEC 62056-3-1:2021 RLV © IEC 2021

ut is

State Definition
Initial Initialisation of the variables of the layer
Stopped Waiting for a ‘Wakeup Call’ signal
W.HTABS Waiting for the end of an ‘Alarm Bus’ signal, received in a Stopped state
(W4git for end of\"\Alarm-
Busl")
W.AG Waiting for the end of a ‘Wakeup Call’ signal transmission.
(Wgit\fer,end of " Wakeup
Call=
W.TAB Waiting for an alarm bus signal during safety delay at the end of transmission of a

(Wait " Alarm-Bus ")

‘wakeup Call’ signal

W.ETAB

(Wait for end of " Alarm-

‘Wakeup Call’ signal.

Waiting for an end of an ‘Alarm Bus’ signal received after the transmission of a

Bus ")

W.TASB Waiting for the triggering of wakeup TASB after the begin of the reception of an
"Alarm-Bus" signal

W.TOL Waiting for the triggering of wakeup TOL

M.Send Initial state of the transmitter waiting for a frame to send

(Must Send)

T.Session

Station)

Testing the type of the session (with an energized or not energized Secondary
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(Must Receive)

State Definition
SendFirst Sending the first byte of the frame to be sent
Sending Recurrent state of the transmitter transmitting one byte at a time
Answer Branching depending on the service requested
M.Rec Initial state of the receiver waiting for the first byte of a frame

(Wgit for end of an RSO time
slot

Receiving Recurrent state of the receiver receiving one byte at a time
Received Processing the received frame

T.RS© Festing-the-end-of-thetasttime—stot-for RSO-frame—reception
(Tesgt last RSO)

W.RSO Waiting for the end of a time slot for RSO frame reception

(Weit for preSelection)

W.ASB Waiting for the end of a "Alarm Secondary-Bus" signal transmission
W.TIOAG Initializing the "end of session" TOAG timer if needed

W.T|OSEUIL Waiting for the triggering of wakeup TOSEUIL

W.AGT Waiting for an AGT "Wakeup Call" signal

W.SHel Waiting for a preselection frame

Selgct Receiving a preselection frame
W.Answer Waiting for an answer frame from a,s€lected station
Hid¢ Waiting for the end of selection
W.Agend Waiting for the end of AG reception
W.T|VASB1 Waiting for the triggering‘of.wakeup TVASB for an "Alarm Secondary-Bus" signal
during a session
W.T|VASB2 Waiting for the triggering of wakeup TVASB for an "Alarm Secondary-Bus" signal
at the end of session
W.AB Waiting for the‘end of a "Alarm Bus" signal transmission
Table 34 — Definition of the procedures, functions and events
classified in alphabetical order
Procedure, function or event Definition

AG]|received_event

Event from the modem reporting that an AGN "Wakeup Call" signdl
has been correctly detected

AG|sent_event

Event from the modem reporting the end of the transmission of a
"Wakeup Call" signal

alarrn_detection()

Check that the station status of alarm mode is Active

collision_detected_event

Event from the modem reporting the detection of a framing error on
reception of a byte

concat(Frame, RecB)

Concatenation of the byte RecB in the being built frame Frame

data_carrier_on, data_carrier_off Occurrence of the detection on the bus of the data carrier on, the

data carrier off

energized()

Check that the station is energized
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Procedure, function or event

Definition

init_timer(TOAPPEL),
init_timer(TOSEUIL),
init_timer(TAGT),
init_timer(TOBAVARD),
init_timer(TOPRE),
init_timer(TOL),
init_timer(TOE),
init_timer(TAO),
init_timer(TA10),
init_timer(TARSO)
init_timer(TOAG),
init_timer(TVASR)

setting of wakeup TOAPPEL, TOSEUIL, TAGT, TOBAVARD, TOPRE,

TOL, TOE, TAO, TA10, TARSO, TOAG, TVASB or TAB

or ifit_timer(TAB)

occlr(cpt_carrier_on),

Occurrence (reporting without consuming) of the detection on\the

occpr(cpt_carrier_off), secondary bus of the data carrier on, the data carrier off, ol the bys

occpr(data_carrier_on), of the data carrier on, the data carrier off, the reception, 'of.a byte ¢r

occlr(data_carrier_off), the emission of a byte

occpr(octet_received_event)

or gccur(octet_sent_event)

octgt_received_event Event from the modem reporting that a byte has been received

octgt_sent_event Event from the modem reporting that a_byte“has been sent

readl_data(RecB) Processing of the byte_received_eyent,event by reading the receiyed
RecB byte (bits are transmitted in ascending order)

senfl_AG(TypeAG) Request to the modem for trafjsmission of a "Wakeup Call" signal jof

duration TypeAG (AGN or AGTY

senf_octet(Frame, Index)

Transmission of the byte of rank Index in the frame Frame (bits ar|
transmitted in ascending order)

w

Setyip_params(bauratebaurdate, TOL,
TA10)

Setup of the parameters baudrate, TOL and TA10.

sizg(Frame)

Calculation of*the number of bytes of the frame Frame

statjon_power(ON)
or sftation_power(OFF)

Turning. ©ON or OFF the energy supply to the device

statjon_signal(ON)
or sfation_signal(OFF)

Turning ON or OFF the signal transmission to the device on the
Secondary bus

stop_timer(TOAPPEL),
stop_timer(TOSEUIL),
stop_timer(TAGT),
stop_timer(TOBAVARD),
stop_timer(TOPRE),
stop_timer(TOL),
stop_timer(TOE),
stop_timer(TAO),
stog_timer(TA10),
stop_timer(TVASB)

or sfop_timer(TAB)

Stopping of wakeup TOAPPEL, TOSEUIL, TAGT, TOBAVARD,
TOPRE, TOL, TOE, TAO,TA10, TVASB or TAB

stop_timer(TOAG)
or sftop, timer(TARSO)

Stopping of wakeup TOAG or TARSO only if it has previously bee
set

timd_ouf(TOAPPEL)

Triggering of wakeup TOAPPEL., TOSEUIL. TAGT. TOBAVARD

time_out(TOSEUIL),
time_out(TAGT),
time_out(TOBAVARD),
time_out(TOPRE),
time_out(TOL),
time_out(TOE),
time_out(TAO),
time_out(TA10),
time_out(TARSO),
time_out(TOAG),
time_out(TVASB)

or stop_timer(TAB)

TOPRE, TOL, TOE, TAO, TA10, TARSO, TOAG, TVASB or TAB

wait_time(TAO),
wait_time(TICB),
wait_time(TOL)

or wait_time(TOALR)

Calculated delay during time TAO, TICB, TOL or TOALR
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Procedure, function or event Definition

wait_window(FirstWinRSO, Window) Wait-time calculated as follows:

when FirstWinRSO=TRUE or Window=0 ==> 0 ms
when FirstWinRSO=FALSE and Window>0 ==>

40 ms + (TARSO*Window) ms

(The 40 ms delay guarantees that the transmission has taken place in
the time slot)
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Table 35 — Error summary table

021

Expiry of TOL wakeup (Primary Station) before the Data Link layer requests a frame transmission or
expiry of TA10 wakeup (Secondary Station) before any character has been received from the Primary

EP-1 station
This error leads to the expectation of a "Wakeup Call" signal after having informed the Data Link layer
Expiry of TOAG wakeup before any "Wakeup Call" signal

EP-2
This error leads to the expectation of a "Wakeup Call" signal after having informed the Data Link layer
An alarm has been received

EP-3
Hhis-error-teads—te-the—reinitiahzation-eftheRhysicaltayerafterhavirg-rformed-the-BataHinitayer
Abnormal length of transmission detected after expiry of TOE wakeup

EP-BF
This error leads to the reinitialization of the Physical layer after having informed the Data Link layer
Number of bytes received higher than MaxIndex (Transmitter too talkative)

EP-AF
This error leads to the reinitialization of the Physical layer after having informed the.Data Link layer
Expiry of TARSO wakeup while receiving an RSO frame (Primary Station only)

EP-BF
This error leads to the reinitialization of the Physical layer after having inforfmed the Data Link layer

If apy of these errors occurs, it is sent up locally by means(of the Phy_ABORT.ind seryice

primitive. The complete list of fatal error numbers is given in‘Annex C.

7.3
7.3.

The]

prin
the

At ¢

Data Link layer

1 General

ciple as the Data Link E/D layer used for.data exchange with DLMS. The only differeng
nteraction with the upper layers and processing of the speed negotiation.

Support Manager layer.

7.3.

2 Identification of data units

Thel Data Link layer delivers all PDUs identified as DATA+ to the DLMS/COSEM Trans
laygr. All other PDUS are directed towards the Support Manager layer, which recognises

pro

esses known (PDUs; unknown PDUs are simply ignored. See Table 41 for the Sup

Manager commands.

7.3.

3 Role’ of the Data Link layer

Thel pUrpose of the Data Link layer is to:

7.3.

he upper level, the Data link layer interfaces the transport layer and the communicat

Data Link Layer used for local bus data exchange with DLMS/COSEM is based on the same

e is

on

port
and
port

carry out serialization and deserialization of the data;
synchronise the transmission and reception frames;
filter the frames according to primary and secondary addresses;

ensure efficient protection against transmission errors.

4 Management of exchanges

At the Transmitter end, all data frames that are sent shall receive a positive acknowledgement
from the Receiver station before sending the next data frame. After sending a frame and
receiving the acknowledgement of the previously sent frame, the current frame is transmitted.
The number of repetitions is limited to MaxRetry. Above this number, the communication is
stopped at the Data Link level and a notification is sent to the Transport layer and Manager
Support layer.
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Each time a frame is received, an answer frame is transmitted within a delay compatible with
the TOL managed by the Physical layer. If the transport layer does not have any data available
to transmit, a DSDU with a Text empty field is sent, notifying the acknowledgement or non-
acknowledgement of the received DPDU.

The management principle of acknowledgement / non-acknowledgement is identical to that
specified in 6.2.2.

7.3.

Dat

5 Data Link services and service primitives

o Linle car/icac ara o
Sy rseo—are—

[¢ 2]

coificod in Toahla 248
cormrreaT—TaoTe—99-

The

DL |

Table 36 — Data Link services and service primitives

Service Service primitive
DL_DATA DL_DATA.req(Pr,Service class, DSDU)
DL_DATA.ind(Pr,Service class, DSDU)
DL_ALARM DL_ALARM.req()
DL_ALARM.ind()
DL_ABORT DL_ABORT.req(Strong)
DL_ABORT.ind(ErrorNb)
DL_IB DL_IB.req()
DL_IB.ind()
DL_Discover DL_Discover.reg()
DL_Discover.ind()
DL_ChangeBaudrate DL_ChangéBaudrate.req()
DL_ChangeBaudrate.ind()
DL_PhysicalSetupParameters DL_PhysicalSetup.req(params)

role assigned to each primitive is.as follows:

DATA.req(Pr, Sevice class, DSDU) enables the upper layer (Transport or Support Mana

to réquest the Data Link layer.fo'transfer a DSDU data packet with the priority Pr3, with ser

clas
con
laye

DL |
of t
par
bro
to U

s CONFIRMED or UNCONFIRMED. In the request, the service class parameter
cerns the primary station. As long as the service class is UNCONFIRMED, the Data
r of the primary station shall use a broadcast destination address;

e arrivalofha DSDU data packet with the priority Pr. In the indication, the service ¢
meter_oOnly concerns the secondary station. As long as the destination address
dcastiaddress, the secondary station data link layer shall set the Service class param
NCONFIRMED for the upper layer;

per)
vice
bnly
[ ink

DATA.ind(PrisSérvice class, DSDU) enables the Data Link layer to inform the upper layer

ass
s a
eter

DL_ALARM.req()enables the Support Manager layer of the secondary station to request the
Data Link layer to send an alarm;

DL_ALARM.ind()enables the Data Link layer of the primary station to warn the Support Manager
layer of the presence of an Alarm;

5 The priority level Pr differentiates the processing of emergency services such as InformationReport (level Pr=1)
from that of the other DLMS services (level Pr=0).
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DL_ABORT.req(Strong®)enables the upper layers to request the Data Link layer to end its
activity with the priority Strong;

DL_ABORT.ind(ErrorNb) enables the Data Link layer to inform the Support Manager layer of
the occurrence of a fatal error identified by the number ErrorNb;

DL_IB.req() enables the Support Manager layer of the primary station to request the Data Link
layer to initialise the bus;

DL_IB.ind() enables the secondary station Data Link layer to inform the Support Manager layer

of the presence of an initialisation of the bus;

DL |
call

DL |
pres

DL |
sen

DL |
the

DL |
Dat
sett
TA1

7.3.

The]
6.2.

At t
mar
des

7.3.

to forgotten stations frame;

Discover.ind() enables the Data Link layer to inform the Support Mahager layer of
ence of a call to forgotten stations frame;

ChangeBaudrate.req() enables the Support Manager layer to request the Data Link layg
H a speed negotiation frame;

ChangeBaudrate.ind() enables the Data Link layer to inform the Support Manager lays
presence of a speed negotiation frame;

PhysicalSetupParameters.req(Params) enablesythe Support Manager layer to request
b Link layer to carry out the modification of the.settings related to a change of speed. Th

0 of 1 100 ms and MaxIndex which increases from 128 to 255 bytes.

6 Data Link parameters

Data Link parameters are the same as for the Data Link layer in the profile with DLMS,
4.

ined for the secondary device. This is to allow the equipment to correctly set up the UA

7 State transitions

Discover.req() enables the Support Manager layer to request the Data Link layerto send a

the

r of

the
ese

ngs consist of the negotiated baudrate, the-Tliimeout TOL that has passed 1 s, the timgout

see

he end of the baud rate )change process, at the primary device side the Data Link layer
ages a timeout TES_(time out end of Setup) of 50 ms before processing all new requests

RT.

DLMS/COSEM Data Link E/D state transitions are as specified in Table 37, Table 38, Tabl¢ 39

and

Table-40.

6 The Strong parameter differentiates the processing of fatal errors (Strong=1) from that of the other physical
disconnection requests (Strong=0) initialized by the Application sub-layer.
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Table 37 — DLMS/COSEM Data Link E/D state transitions: Primary Station

- 71 -

Initial Triggering Conditions Set of actions Final
State State
Initial $true() MaxRetry=2 Stopped

MaxChain = 5
init_incrChain()
Stopped | exist_dI_req() NbChain = 0 W.AG
MaxIndex=0
RepeatASO=FALSE
context(ADP, ADS, TypeAG)
init(TypeAG)
Phy APPG.req(TypeAG)
Stoppefl | Phy_ABORT.ind(ErrorNb) DL_ABORT.ind(ErrorNb) Stopped
Stoppefl | Phy_ALARM.ind() DL_ALARM.ind() $topped
W.AG Phy_APPG.ind() & not(RepeatASO) & $none() T.Req
NbChain =0
W.AG Phy_APPG.ind() & not(RepeatASO) & NbChain =0 M.Send
NbChain <> 0
W.AG Phy_APPG.ind() & RepeatASO RepeatASO=FALSE N.RSO
Phy_ASO.req(Fr)
W.AG DL_ABORT.req(_) Phy_ABORT.req() W.EndS
W.End$ | (Phy_ABORT.ind(EP-2) & $none() $topped
TypeAG=AGT) |
(Phy_ABORT.ind(EP-1) &
TypeAG=AGN)
W.End$ |Phy_ALARM.ind DL_ALARM,ind() Stopped
W.End$ |Phy_ABORT.ind(ErrorNb) & DL_ABORT.ind(ErrorNb) W.EndS
ErrorNb<>EP-1 & ErrorNb<>EP-2
T.Req exist_dl_req(DL_IB.req()) Ep="" W.EndS
Size=size_frame(Fr)
Fr=concat(Size, ADS, ADP, IB, Fr)
Fr=concat(Fr, crc(Fr))
Phy_UNACK.req(Fr)
T.Req exist_dl_req(DL_Discover.req(DSBY)) & MaxRS0=3 N.RSO
TypeAG=AGN NbRSO=1
ListRSO=""
Collision=FALSE
Fr=DSDU
Size=size_frame(Fr)
Fr=concat(Size, ADS, ADP, ASO, Fr)
Fr=concat(Fr, crc(Fr))
Phy_ASO.req(Fr)
T.Req exist_dl_reg(DL_Discover.req(DSDU)) & MaxRSO=1 N.RSO
TypeAG=AGT NbRSO=1
ListRSO=""
Collision=FALSE
Fr=DSDU
Size=size_frame(Fr)
Fr=concat(size, ADS, ADP, ASO, Fr)
Fr=concat(Fr, crc(Fr))
Phy_ASO.req(Fr)
T.Req not (exist_dl_req(DL_IB.req()) | Pr=0 M.Rec
exist_dl_req(DL_ Discover.req(_)) ) Send="00"B
Confirm="11"B
Fr=

Index=Index + 1

NbChain = NbChain + IncrChain
Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com, Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
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Initial Triggering Conditions Set of actions Final
State State
T.Req exist_dl_req(DL_XBR.req(proposed_baudrate) | Fr="proposed_baudrate" M.Rec
Index=Index + 1
NbChain = NbChain + IncrChain
Size=size_frame(Fr)
Fr=concat(Size, ADS, ADP, XBR, Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
M.RSO |Phy_ASO.ind(Frame) & $none() T.RSO
size(Frame)=0
M.RSO[TPhy_ASOmd(Frame & bUtt—RSO(EIStRS O, Frame) .RSO
check_frame(Frame) &
command(Frame)=RSO
M.RSO| |Phy_ASO.ind(Frame) & Collision=TRUE T.RSO
not(check_frame(Frame)) &
size(Frame)<>0
M.RSO]| |Phy_COLL.ind() Collision=TRUE T.RSO
M.RSO| |DL_ABORT.req(_) Phy_ABORT.req() W.EndS
M.RSO| |Phy_ABORT.ind(ErrorNb) DL_ABORT.ind(ErrorNb) W.EndS
T.RSO| [MaxRS0O=1 & Collision MaxRSO=3 W.AG
Collision=FALSE
RepeatASO=TRUE
Phy_APPG.req(AGN)
T.RSO| | (MaxRSO=1 & not(Collision)) | (MaxRSO<>1 DL_Discover.indy(Collision, ListRSO) W.EndS
& NbRSO>=MaxRSO)
T.RSO| |[NbRSO<MaxRSO NbRSQO=NbRSO+1 N.RSO
M.Send |exist_dl_data_req( Send=incr(Send) N.Rec
DL_DATA.req(Pr=1, Service class DSDU)) & |AcK\expected=TRUE
(( & not(TreqTimout))) Er=DSDU
NbChain < MaxChain index= Index + 1
NbChain = NbChain + IncrChain
Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com, Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
Stop_timer(Treq)
M.Send |not(DL_DATA.req(Pr=1,")) & Send=incr(Send) Nl.Rec
exist_dl_data_req( Ack_expected=TRUE
DL_DATA.req(Pr=s0,"Service class DSDU)) & |Fr=DSDU
(( & not(TreqTimout))) Index= Index + 1
NbChain = NbChain + IncrChain
NbChain <.MaxChain Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com, Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
Stop_timer(Treq)
M.Send |not(DL_DATA.req(_, _)) & TreqTimeout()& Pr=0 M.Rec
NbChain < MaxChain Fr=""
Index= Index + 1
NbChain = NbChain + IncrChain
Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com, Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
initTimer(Treq)
M.Send |NbChain >= MaxChain Phy_APPG.req(AGN) W.AG
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Initial Triggering Conditions Set of actions Final
State State
M.Rec Phy_DATA.ind(Frame) & DL_DATA.ind(extract_prty(Frame), M.Send

(check_frame(Frame) & . extract_text(Frame))
check_address(Frame) & Confirm=incr(Confirm)
is_data+(Frame) & Ack_expected=FALSE
is_ack(Frame)) & Index =0
is_text(Frame) initTimer(Treq)
M.Rec |Phy DATA.ind(Frame) & Ack_expected=FALSE M.Send
(check_frame(Frame) & Index =0
check_address(Frame) & initTimer(Treq)
is data+(Frame) &
is_ack(Frame)) & not(is_text(Frame))
M.Rec | |Phy_DATA.ind(Frame) & Phy_DATA.req(Fr) Nl.Rec
not(check_frame(Frame) & Index=Index+1
check_address(Frame) &
is_data+(Frame) &
is_ack(Frame)) &
Index<=MaxRetry
M.Rec | |Phy_DATA.ind(Frame) & DL_ABORT.ind(EL-2F) W.EndS
not(check_frame(Frame) & Phy_ABORT.req()
check_address(Frame) &
is_data+(Frame) &
is_ack(Frame)) &
Index>MaxRetry
M.Rec | |[DL_ABORT.req(Strong=0) & Phy_ABORT.req() W.EndS
not(DL_DATA.req(_, _)) &
Ack_expected=FALSE
M.Rec | |DL_ABORT.req(Strong=1) Phy_ABORT req() W.EndS
M.Rec | |Phy_ABORT.ind(ErrorNb) DL_ABORT.ind(ErrorNb) W.EndS
M.Rec | |Phy_DATA.ind(Frame) & DIE.\ChangeBaudrate.ind(accepted_bauratebaurdate). | Nl.Rec
(check_frame(Frame) &
(check_address(Frame) &
(Com =XBA)
M.Rec | | exist_dl_physical_setup_req(params) Phy_SETUP(params) T.Req
wait(TES)
Table 38 - DLMS/COSEM Link E/D state transitions: Secondary Station
Initial Triggering conditions Set of actions Hinal
State State
Initial $true() MaxRetry=2 Stopped
FlagDSO=TRUE
Discovered=FALSE
Flag_alarm=FALSE
Stopped | Rhy DATA.ind(Frame) & check_frame(Frame) & ADP=extract_ADP(Frame) T.Com
check_address(Frame) Com=command(Frame)
Stopped | Phy_DATA.ind(Frame) & check_frame(Frame) & Phy_ABORT.req() Stopped
not(check_address(Frame))
Stopped | Phy_DATA.ind(Frame) & not(check_frame(Frame)) |$none() Stopped
Stopped | DL_Alarm.req() Phy_ABORT.req() Stopped
Flag_alarm = TRUE
Phy_ALARM.req()
T.Com |Com=IB Discovered=FALSE Stopped
DL_IB.ind()
Phy_ABORT.req()
T.Com |Com=ASO & DL_Discover.ind(TAB) W.MM
test_ TABi(Frame, TAB)
T.Com |Com=XBR DL_ChangeBaudrate.ind(proposed_baudrate) | W.MM
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Initial
State

Triggering conditions

Set of actions

Final
State

T.Com

is_data+(Frame) & is_text(Frame)

Ack_expected=FALSE

Send="11"B

Confirm="00"B

DL_DATA.ind(extract_prty,
extract_text(Frame))

initTimer(Treq)

M.Send

T.Com

is_data+(Frame) &
not(is_text(Frame))

Ack_expected=FALSE
Send="11"B
Confirm="00"B

M.Send

initTimer(Treq)

W.MM

exist_dl_discover_req(TAB)

Fr=concat(RSO, TAB, ADS)
Fr=concat(size_frame(Fr), ADS, ADP, Fr)
Fr=concat(Fr, crc(Fr))

Phy_RSO.req(Fr, window_RSO())

stapped

wW.MM

exist_dl_discover_req(not(TAB))

Phy_ABORT.req()

stapped

W.MM

exist_dl_change_baud_rate.req(acceptedBaudrate)

Discovered = TRUE

Fr= acceptedBaudrate

Index=1

Size=size_frame(Fr)
Fr=concat(Size, ADS,/ADP, XBA, Fr)
Fr=concat(Fr, cre(Fr))
Phy_DATA.req(Er)

M.Rec

M.Sehd

exist_dl_data_req(
DL _DATA.req(Pr=1, DSDU)) & not(Treqtimeout())

Discovered = TRUE
Send=in€r(Send)
Ack_expected=TRUE

Fr=DSDU

Index=1

Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com, Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)

Stop_timer(Treq)

M|Rec

M.Sehd

not(DL_DATA.req(Pr=1, _)) & exist_dl_data_req(
DL_DATA.req(Pr=0, DSDU)) & nat(Treqtimeout())

Discovered = TRUE
Send=incr(Send)
Ack_expected=TRUE

Fr=DSDU

Index=1

Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com, Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)

Stop_timer(Treq)

MRec

M.Sehd

not(DL_DATA.req(_, _))& TreqTimeout()

Pr=0

Fr=

Index=1
Size=size_frame(Fr)

DATFAL D O a0 £

M Rec

fal - L )
SOmM=Ctom o7 I, othG T SOy

Fr=concat(Size, ADS, ADP, Com, Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)

initTimer(Treq)

M.Rec

Phy_DATA.ind(Frame) & (check_frame(Frame) &
check_address(Frame) &

is_data+(Frame) &

is_ack(Frame)) &

is_text(Frame)

Confirm=incr(Confirm)

Ack_expected=FALSE

DL_DATA.ind(extract_prty,
extract_text(Frame))

initTimer(Treq)

M.Send

M.Rec

Phy_DATA.ind(Frame) & (check_frame(Frame) &
check_address(Frame) &

is_data+(Frame) &

is_ack(Frame)) & not(is_text(Frame))

Ack_expected=FALSE
initTimer(Treq)

M.Send
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State State
M.Rec |Phy DATA.ind(Frame) & not(check_frame(Frame) |Phy_DATA.req(Fr) M.Rec
& Index=Index+1
check_address(Frame) &
is_data+(Frame) &
is_ack(Frame)) &
Index<=MaxRetry
M.Rec |Phy DATA.ind(Frame) & not(check_frame(Frame) |DL_ABORT.ind(EL-2F) Stopped
& Phy_ABORT.req()
check_address(Frame) &
is_data+(Frame) &
is_ack(Frame)) &
Index>MaxRetry
M.Re DL_ABORT.req(Strong=0) & not(DL_DATA.req(_, |Phy_ABORT.req() Stopped
_)) & Ack_expected=FALSE
M.Re DL_ALARM.req() & DL_ABORT.ind(EL_1F) Stppped
alarm_detection() Phy_ABORT.req()
Flag_alarm = TRUE
Phy_ALARM.req()
M.Re DL _ABORT.req(Strong=1) stop_timer(T1) Stppped
Phy_ABORT.req()
M.Re Phy_ABORT.ind(EP-1) DL_ABORT.ind(ELCSF) M.Rec
M.Re Phy_ABORT.ind(ErrorNb) & DL_ABORT.ind(EfrorNb) Stppped
ErrorNb <> EP-1
M.Re exist_dl_physical_setup_req() Phy_SETUP(params) M.Rec
Table 39 — Meaning of the states’listed in the previous tables
State Meaning
Initigl Initializationof the variables of the layer
Stopped Waiting.for the first request from the upper layer or for the first indication frpm
the lower layer.
W.AG
(W4dit for end of " Wake-up Waiting for the end of a "Wakeup Call" signal transmission
Calji")
W.HndS . .
(Wdit for end of Sessior) Waiting for the end of a session
T.Rpq Testing the nature of a request coming from an upper layer
(Te$t Request)
M.RSO e )
(Mubt Receive RSO) Waiting for responses from a call of forgotten stations
T-RBQ Testing the end of the last time slot for RSO frame reception
(Testtast RSO) 9 P
M.Send Test state of the frame to transmit. (The field Text may be empty)
(Must Send) ’
M.Rec Initial state of the receiver waiting for the first byte of a frame
(Must Receive) 9 y
T.Com . ) .
(Test Command) Testing the com field of a received frame
W.MM

(Wait for Support Manager
event)

Waiting to receive an event from the Support Manager layer
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Definition of the procedures and functions
classified in alphabetical order

Procedure or function

Definition

alarm_detection()

Check that Alarm mode is active

build_RSO(ListRSO, Frame)

Extraction of the RSO elements (TAB and ADS fields) from the received RSO
frame Frame and concatenation with the preceding list ListRSO

check_address(Frame)

Check that the ADP and ADS addresses are recognized according to the
following criteria:

. DP is APG or the station has been programmed to the ADP address;

. if the command code is ASO, IB or TRB, then ADS is ADG;

. if the command code is not ASO, IB nor TRB, then ADS is the
secondary station address

chefpk_frame(Frame)

Check that the frame Frame received is correct:

e number of bytes greater than or equal to 11 and lower.than or equal
MaxIndex;

o

e CRC correct;
e number of bytes compatible with the field\SiZe;

. command code recognized and numberof bytes compatible with the
command code

con|(DATA+, Pr, Send, Confirm)

Concatenation of corresponding binary’fields to obtain a specific comman(d

conmmand(Frame)

Extraction of the value of the gommand code of a received frame Frame

congat(Size, ADS, ADP, COM,
Text),

or goncat(Frame, CRC)

Concatenation of the fieldstSize, ADS, ADP, COM and Text or concatenafion
of the CRC at the end of‘the frame Frame

confext(ADS, ADP, TypeAG)

Extraction of the ¢arresponding values from the communication context

crc(Frame)

Calculation of the CRC of the frame Frame to send

cregte_alarm(TPDU)

Calculation’of a TPDU with STSAP = 0, DTSAP =0 and an
UnsolicitedRegPDU with: client-type = FFFF, serveridentifier = 0, object-
name& 5 FFFF variable type = boolean, value = TRUE

exigt_dl_data-req(
DL_DATA.req(Pr, DSDU))

Consumption of a DL_DATA.req(Pr, DSDU) event

exigt_dl_req()

Check for the existence of a DL_IB.req(), DL_ASO.req(DSDU) or
DL_DATA.req(Pr, DSDU) event and compatibility check with ADS and AD
adresses defined in the communication context

U

exigt_dl_req(DL_IB.req()) or
exidt_dl_req(DL_ASQ@.req(DSDU))

Consumption of a DL_IB.req or DL_ASO.req(DSDU) event

exigt_dl_physical_setup_req

Consumption of a baudrate reconfiguration event.

extract_ ADR(Frame)

If either the ADP value used in the frame is not APG or if it is the APG value
but the list of the ADP values to which the Secondary Station has been

programmed is empty, then extraction of this value, otherwise extraction
the first ADP value to which the Secondary Station has been programme

=

extract_prty(Frame)

Extraction of the Priority field from a received frame Frame

extract_text(Frame)

Extraction of the Text field from a received frame Frame

init(TypeAG)

Set Index to MaxRetry if TypeAG equals AGT, otherwise to 0

init_incrChain()

Set IncrChain at 0 if the alarms are not managed, otherwise to 1

init_timer(T1)

Setting of wakeup T1

initTimer(Req)

Initialisation of the waiting for a request from upper layers timer.

is_ack (Frame)

Check that the received frame Frame contains a Confirm field equal to the
Send field of the last frame transmitted

is_data+ (Frame)

Check that the received frame Frame contains a correct DATA+ field("111"B)
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Procedure or function Definition

is_text(Frame)

Check that the received frame Frame contains a non-empty text field and
that the Send field equals the 1’ complement of theConfirm field of the last
frame transmitted

size(Frame)

Calculation of the size of the frame Frame received

size_frame(DSDU)

Calculation of the size of the frame to build with the DSDU data unit
(size(DSDU) + 11)

stop_timer(T1)

Stopping of wakeup T1

test_TABi(Frame, TAB)

If the first TABi contained in the received ASO frame Frame equals 00,
check that Discovered=FALSE then, after provision of a whole random

integer between 0 and 100, check that this integer is smaller than the
response probability (second TABi). In this case, 00 is memorized in thesTAB
variable

If the first TABI contained in the received ASO frame Frame equals FF,
check that Flag_alarm=TRUE then, in this case, Flag_alarm-is set to FALBE
and FF is memorized in the TAB variable;

If the first TABi contained in the received ASO frame Frame does not equp
00 or FF, check that FlagDSO=TRUE and check that the Secondary Stati
has been programmed to one of the TABi containgd/in the received ASO
frame Frame. In this case, the first of these vallesis memorized in the TAB
variable

=}

timg_out(T1)

Triggering of wakeup T1

Tr

[

I Timeout()

Verification that the waiting time of alrequest from upper layers does not
exceed a time t so that the time out dufation TOL managed by the physic
layer might happen eventually. Thisswaiting time is necessarily less than TOL
and is armed once the indication s sent to the upper layer

winflow_RSO()

Provision of a whole random, integer between 0 and MaxRSO-1 used as the
number of the RSO time slot in which the station shall reply (refer to
Annex F)

7.4| Support Manager layer

7.4 Overview

The| Support Manager layer processes all services related to communication support. These

seryices are:

e [nitialisation of the bus;
e fliscovery management;
e fAlarm management;

e Bpeed negotiation.

Thejse services are managed in such a way that they are consistent with their management

spetified in Table 41

undfr profiles with or without DLMS. For these services, the identifiers have the valueg as

Table 41 — Commands managed by the Support Manager layer

Identifier | Hexadecimal Role P/S
Value

ASO 07 Discovery request Primary Station

RSO 08 Discovery request response Secondary Station

1B 09 Initialisation of the bus Primary Station

XBR 0x12 Change Baudrate Request Primary Station

XBA 0x13 Change Baudrate Answer Secondary Station
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7.4.2 Initialisation of the bus

Management complies with 4.4.6. Although the initialisation is managed by the Support
manager layer, processing is entirely carried out by the Data link layer.

7.4.3 Discover service

Management of the Discover service complies with 4.4.7 and Annex H. The TAB field contains
2 parameters of one byte each: the first has a value of 0, the value at which all equipment is
programmed. The second is the probability of a response.

7.4.|4 Speed negotiation

Ondge the connection at data link level is established, the Support Manager layers can‘iegotjiate
the communication speed. This negotiation is always initiated by the primary devjce:

Authorised speeds are 1 200, 2 400, 4 800 and 9 600 bauds.

e [Communication Speed Negotiation Frame

1 6 1 1 1 2
byte  bytes byte byte byte bytes

S R — > |IN ADS ADP ||COM ||Data ||CRC

|
COM#=XBR (Change Baudrate Request)

The| Data field contains the speed at which the primary equipment wants to communicate. [The
valdes are as follows:

e Dx00 1200 bauds,
e Dx01 2400 bauds,
e pPx02 4800 bauds,
e Dx03 9600 bauds.

e Becondary station response frame:

1 6 1 1 1 2
byte  bytes byte byte byte bytes

P P — N ADS ADP ||COM ||Data ||CRC

|
COM=XBA (Change Baudrate Answer).

The Data field contains the speed selected by the secondary station.

The primary station observes a TES delay of 50 ms at the end of the process in order to allow
the two stations present to adjust the connected devices to the selected speed.
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After a successful change of speed, the parameters as specified in Table 42 are modified.

Table 42 - List of parameters

Parameter Old value New value
Baudrate 1200 baud Value Negotiated
MaxIndex 128 255
TOL 100 ms 1 000 ms
TA10 160 ms 1100 ms
745 Support Manager parameters
Forla primary station, the value of the maximum number of RSO timeslots for thé processinjg of
a ‘djscover’ frame is set to 3.
7.416 State transitions
Support Manager layer state transitions are as specified in Table48,) Table 44, Table 45 jand
Tabje 46.
Table 43 — Support Manager layer state transitions: Primary Station
Infitial Triggering Conditions Set of actions Final
State State
Stdpped | Exist_req(discover) TABi=0 M.Ref
DL_Discover.req()
Stdpped | Exist_req(change_baud_rate) Baudrate = proposed_baudrate M.Ref
DL_ChangeBaudrate.req()
Stopped | DL_abort.ind(ErrorNb) T Abort.ind() Stopged
Update(FatalError)
Stopped | Exist_req(init_bus) DL_InitBus_req() Stopged
Stopped | Exist_req(abort) DL_Abort.req() Stopged
Stdpped | DL_alarm.ind() MM alarm.ind() Stopgded
M.Rec Exist_cnf(discover) MM discover.cnf(disc list) Stopged
M.Rec — — — — Baud_rate = accepted_baudrate Stopged
Exist_cpf(change_baud_rate) & DL_PhysicalSetup.req(accepted_baudrate)
checK{pkoposed_baudrate)
M.Rec - — —rate— $none Stopged
EXxiS§t_cnf(change_baud_rate)
not(check(received_baudrate))
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rt Manager layer state transitions: Secondary Station

Initial Triggering Conditions Set of actions Final
State State
Stopped exist_ind(DL_IB_ind) MM_IB.ind() Stopped
Stopped exist_ind(discover) & MM_Discover.cnf() Stopped
test_TABI(TAB)

Stopped exist_ind(discover) & MM_Discover.cnf(not_TABi) Stopped
not(test_ TABi(TAB)

Stopped exist_ind(dl_change_baud_rate) & | accepted_baudrate =min(received_baudrate, Sending

check(proposed_bau

programmed_baudrate)

drate) &
DL_SetupBaudrate.req(accepted_baudrate)

not(energized_station) Init_timer(TWS)

Stopped exist_ind(dl_change_baud_rate) & | DL_ABORT.req(Strong) Stopped
not(check(received_baudrate)) T_ABORT.ind()

Stopped DL_abort.ind(ErrorNb) T_ABORT.ind() Stopped

Update(FatalError)

Stopped Alarm_detection() & DL_ALARM.req() Stoppked
DL_ALARM.req()

Senpding time_out(TWS) DL_PhysicalSetup.req(acCepted_baudrate) Stoppked

Table 45 — Meaning of the states listed in the previous table

State Meaning
Stdpped | Waiting state for a request or the first indication from the lower layer.
M.Rec Waiting state for a response following the*sending of a request

. Waiting for the end of transmission/ftom lower layers; This wait is limited by a timeout TWS with a
Senpding
value of 150 ms.
Table 46 —Definition of procedures, functions and events
State Meaning

Alafm_detection() Check that alarm mode is active

exist_ind(indication)

Check for the presence of a change of baudrate, IB or Discover indicator.

exist_ind(request)

Check for the presence of a baudrate change, IB or Discover request

Init] timer(TWS)

Initialisation of the TWS timer from the moment that the speed change requgst
from the secondary station is sent by the lower layers.

chgck(teteived_baudrate)

Check that the received baudrate falls within the acceptable range.

min(received_baudrate,
programmed_baudrate)

Determination of the accepted speed. This is the smallest value between the
proposed value and the maximum at which the secondary equipment can
function.

Test TABI(TAB)

If the first of the ASO TABiI contained in the frame Frame has a value of 00,
check that the Discovered variable is FALSE and verify, after generating a
random number between 1 and 100, that this number is less than the
probability of the response expected in the second TABi. In this case the value
00 is memorised in the TAB variable.

If the first of the ASO TABI contained in the frame Frame has a value of FF,
check that the Flag_alarm variable is TRUE, and in this case, allocation of the
value False to the variable Flag_alarm and memorisation of the value FF in the
TAB variable.

All other values of TAB are not valid.
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Transport Layer

7.51 General

The Transport layer is totally identical at the primary and secondary station. Its role is to ensure
the fragmentation and reassembly of the application protocol data units.

In the transmission, the transport layer receives the application data units, fragments them into
many transport data units as necessary in order to allow the Data Link layer to send them to
the transport layer of the peer station.

In rJaception, Transport Data Units received by the Transport layer, when their size exceeds

link

layer payload, are fragmented. The receiving Transport entity makes sure that the Trans

unitg being received are complete before closing the reception.

The]

7.5.

The]

The

end of the reception is indicated by the End field to TRUE.

2 Transport Data Units

structure of the first transport data unit is

3 bits | 1 bit 1 bit 3 bits 8 bits 8 bits Nbytes
DSap |End First Reserved STSAP DTSAP, «\[Rayload

structure of the Data units that follow is:

3 bits | 1 bit 1 bit 3.bits N bytes
DSap |End First Reserved Payload

balue of 6;
The End field indicates if the-transport unit is the last. As long as the Application data

s fragmented and the curtent transport data unit is not the last, its value stays as FALS

The First field indicates if the Transport unit is the first or not. Whilst the first field is TR
he TPDU shall contain the source and destination adresses. All the transport units
ollow are relatjve.to the connection defined by STSAP and DTSAP carried on the first ¢
Linit, until the.arrival of the transport unit with the End field. As long as the TPDU is the
and last, theitwo fields, End and first are both TRUE. A TPDU that does not contain a ST
hnd DTSAR cannot have the field First as TRUE;

The Reserved field comprises 3 bits which shall always be at 0;

The STSAP field of 8 bits contains the address of the application layer data source;

the
port

The Dsap field comprises 3 bits._{tiidentifies the data units under DLMS/COSEM. It has a

unit
E;

UE,
that
lata
first
BAP

The DTSAP field of 8 bits contains the address of the application layer data destination

The payload field contains the application data. The first TSDU has a maximum size of

241

bytes and 243 for those that follow. Until the speed negotiation has taken place, the sizes

are limited to 114 and 116 bytes respectively.

Transport layer services are specified in Table 47.
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Table 47 — Transport services and services primitive
Service Service primitive
T_DATA T_DATA.req(STSAP, DTSAP, Pr, Service class, TSDU)
T_DATA.ind(STSAP, DTSAP, Service Class, TSDU)
T_ABORT | T_ABORT.req()
T_ABORT.ind()

e The primitive T_DATA.req(STSAP, DTSAP, Pr, Service class, TSDU) enables the
Application Inypr to request the Transport Iaypr ta send a transport data unit from a source
hddress STSAP to a destination address DTSAP with a priority Pr., using a confimed or
Linconfirmed service;

e [The primitive T_DATA.ind(STSAP, DTSAP, Pr, Service class, TSDU) enables the Transport
ayer to inform the Application layer of the arrival of a transport data unit-from a solirce
address STSAP at a destination address DTSAP, transported with ‘a,confirmed or
Linconfirmed service;

e ['he primitive T_ABORT.req enables the Application layer to request.the Transport laygr to
end its activity;

e ['he primitive T_ABORT.ind enables the Transport layer to inform the Application laygr of
AN error necessitating an end to communication.

7.5 State transitions

Trapsport layer state transitions are as specified in Table 48, Table 49 and Table 50.

Table 48 — Transport.state transitions
Ihitial Triggering conditions Set of actions Final
$tate State
stopped $true Init() Idle
idlg T_DATA.req(STsap, Dtsap, TSDU, SMsg = TSDU M.FirstfFgt
Service_class,)
1d14 DL_DATA.ind(Pr, TPDU)& check_fgt(TPDU) & Tsap(FBRPUTPDU, STsap, DTsap) Rec
first_fgt(TPDU) & mof(last_fgt(TPDU
Irst_fgt(TPDU) & mof(fast_fot(TPDU)) initBuffer()
updateBufferRec(TPDU)
Idlg DL_DATAI(ind(Pr, Service_class, TPDU) & Tsap(FBRUTPDU, STsap, DTsap) Idle
check_fgt(IPDU) & fisrt_fgt(TPDU) & »
last_sgt(TPDU) & isSizeOK () initBuffer()
updateBufferRec(TPDU)
T_DATA.ind(TPDU, STsap, DTsap)
Idle DL_DATA.ind(Pr, Service_class, TPDU) & Tsap(F¥BRUTPDU, STsap, DTsap) Idle
check_fgt(TPDU) & fisrt_fgt(TPDU) & .
last_sgt(TPDUI) & not(isSizeQK()) initBuffer()
T_DATA.ind(TPDU, STsap, DTsap
Service_class,)
Idle DL_DATA.ind(Pr, Service_class, TPDU) & DL_ABORT.req() stopped
t(check_fgt(TPDU
not(check_fgi( ) T_ABORT.ind()
Idle DL_DATA.ind(Pr, Service_class, TPDU) & initBuffer() Idle
check_fgt(TPDU) & not(fisrt_fgt(TPDU)) & )
Iast_sgt(TPDU)) T_DATAInd(TPDU, STsap, DTsap
Service_class,)
Idle T_ABORT.req() DL_ABORT.req() stopped
Idle DL_ABORT.ind(ErrorNb) T_ABORT.ind() stopped
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Initial Triggering conditions Set of actions Final
State State
M. Size(SMsg)>FirstPayload() End=0 M.NextFgt
FirstFgt )
First=1
DL_DATA.req(DSap,End, STsap,
DTsap, Service_class,
FirstPayload())
update(SMsg)
M. Size(SMsg)<=FirstPayload() End=1 Idle
FirstFgt e
rirst=1
DL_DATA.req(DSap,End, STsap,
DTsap, Service_class,
FirstPayload())
M.RirstFgt | DL_ABORT.ind(ErrorNb) T_ABORT.ind() stopped
M.NextFgt | Size(SMsg)>NextPayload() End=0 M.Nextfgt
First=0
DL_DATA.req(DSap;End, STsap,
Service_class, mif(SMsg,
NextPayload()))
update(SMsQg)
M.NextFgt | Size(SMsg)<=NextPayload() End=1 Idle
First=0
DL, DATA.req(DSap,End, STsap,
Service_class, NextPayload())
M.NextFgt | DL_ABORT.ind(ErrorNb) T_ABORT.ind() stopped
Re DL_DATA.ind(Pr, Service_class, TPDU) & initBuffer() Idle
t(check_fgt(TPDU
not(check_fgt(TPDU)) T_DATA.ind(TPDU, STsap, DTsap,
Service_class,)
Re DL_DATA.ind(Pr, Service_clas$,"TPDU) & Tsdu(FBPUTPDU) Rec
check_fgt(TPDU) & not(fisrt_fgt(TPDU)) & updateBufferRec(TPDU)
not(last_fgt(TPDU) ) ) & isSizeOK () DL_DATA req(DSap,End, STsap,
DTsap, Service class, text=NULL)
Re DL_DATA.ind(Pr, Service_class, TPDU) & Tsap(FBRUTPDU, STsap, DTsap) Idle
check_fgt(TPDU) & not(fisrt_fgt(TPDU)) & .
not(last_fgt(TPDU)™) & not(isSizeOK ()) InitBuffer ()
T_DATA.ind(STsap, DTsap,
Service_class, TPDU)
Re DL_DATAInd(Pr, Service_class, TPDU) & Tsdu(FBRUTPDU) Idle
cheek\fgt(TPDU) & not(fisrt_fgt(TPDU)) &
Iast—fg(TPDu) ) & isSizeOK updateBufferReC (TPDU)
T_DATA.ind(STsap, DTsap,
Service_class, TPDU)
Re DL_DATA.ind(Pr, Service_class, TPDU) & Tsap(F¥BRUTPDU, STsap, DTsap) Idle
check_fat(TPDU) & not(fisrt_fat(TPDU)) &
last_fg(TPDU) & not(isSizeOK ()) InitButter ()
T_DATA.ind(STsap, DTsap,
Service_class, TPDU)
Rec DL_DATA.ind(Pr, Service_class, TPDU) & Tsap(FBPUTPDU, STsap, DTsap) | Rec
check_fgt(TPDU) & first_fgt(TPDU) & InitBuffer ()
not(last_fgt(TPDU))) ) & isSizeOK () updateBufferRec(TPDU)
DL_DATA.req(DSap,End, STsap,
DTsap, Service class, text=NULL)
Rec DL_DATA.ind(Pr, Service_class, TPDU) & Tsap(F¥BRUTPDU, STsap, DTsap) Idle

check_fgt(TPDU) & first_fgt(TPDU) &
not(last_fgt(TPDU))) ) & not(isSizeOK ())

InitBuffer ()

T_DATA.ind(STsap, DTsap,
Service_class, TPDU)
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Initial Triggering conditions Set of actions Final
State State
Rec DL_DATA.ind(Pr, Service_class, TPDU), & Tsap(FBRPUTPDU, STsap, DTsap) Idle
check_fgt(TPDU) & first_fgt(TPDU) & .
last_fgt(TPDU) & isSizeOK () InitBuffer ()

updateBufferRec(TPDU)

T_DATA.ind(STsap, DTsap,
Service_class, TPDU)

Rec DL_DATA.ind(Pr, Service_class, TPDU), & Tsap(FBRPUTPDU, STsap, DTsap) Idle
check_fgt(TPDU) & first_fgt(TPDU) & )
last_fgt(TPDU) & not( isSizeOK()) InitBuffer ()

T_DATA.ind(STsap, DTsap,
Service_class, TPDU)

Re DL_ABORT.ind(ErrorNb) T_ABORT.ind() Stopped

Table 49 — Meaning of the states listed in the previousctable

State Meaning
Stapped Stopped
ldid Waiting state for a request from the application,layéer or an indication from the Data
Link Layer
M.HirstFgt

(Mdst first Fragment) Initial transmission state with fragmentation.of the application data unit

M.NextFgt Transmission state with fragmentation,of the application data unit for the following
(Myst next Fragment) fragments
Re Reception state with fragmentation of the received data units

Table 50 — Definition of the procedures and functions classified in alphabetical ordpr

Pfocedure or Function Definition

chgck_fgt(TPDU) Checkthat the TPDU or TSDU carry the indentifier Dsap=6

firsf_fgt(TPDU) Check if the fragment is the first or not. The first fragment shall have the fields
DTSAP and STSAP correctly set and the field First = TRUE

FirgtPayload() Determination of the FirstPayload size. This determination invokes the Support
Manager layer which returns back the value 114 or 241 depending whether the
speed negotiation took place or not.

init[) Initialization of state chart

initBuffer(TPDU) Processing related to a first fragment
The initial value of the APDU descriptor points to the top of the buffer, and the
size of receivable data is equal to the size of the APDU. These parameters are
provided by the Application layer.

1sSizeOK() Check that the dat unit size is not greater than the available memory at the
destination.

last_fgt(TPDU) Check if the fragment is the last or not. The last fragment always has the field
END= TRUE

min(SMsg, Payload) Takes into account the size of the smallest of two parameters.

NextPayload() Determination of the NextPayload size. This determination invokes the Support
Manager layer which returns back the value 116 or 243 depending whether the
speed negociation takes place or not.

Size(SMsg) Calculate the size of the message SMsg in bytes

tsap(¥BRPUTPDU, STsap, Extraction of the fields STSAP and DTSAP of the TPDU

DTsap)

tsap(¥BRPUTPDU) Extraction of the data fields of the TPDU



https://iecnorm.com/api/?name=d27a58abd99bea4e3eb68235c8620109

IEC 62056-3-1:2021 RLV © |IEC 2021 -85 -

Procedure or Function

Definition

UpdateBufferRec(TPDU)

Update of the received Data buffer: Transfer of the TPDU data received into the
Application buffer without exceeding the maximum size of the APDU; then the
pointer describing the buffer, and the total length of the data received are
increased accordingly.

If the size of the data received exceeds the available buffer size, the buffer is
reinitialised and the upper layer is informed of reception with an empty buffer.

Update(SMsg)

Update of the APDU after the transmission of a TPDU. The descriptor of the APDU
is increased by the number of bytes sent and the length is reduced by the same
amount.

7.6| Application Layer

7.6/ General

Thel| specification of the Application layer can be found in IEC 62056-5-3. However, given|the
natyre of the medium used and the characteristics of the lower layers, the following restrictions

and|behaviour apply.

7.6.2 Broadcast Management

All ¢xchanges use confirmed services by default. Only broadcasting uses unconfirmed serviges.

Broadcasting can only be used by a primary station. The type.6f'service used will be propagjited
from the Application layer to the Data Link layer, which, depending on the service type specifji

ed,

will use a specific destination address if the service type is confirmed or a broadcast address if

the [service type is unconfirmed.

The| secondary station shall not respond to requests carried by an unconfirmed service. This

lacK of response is managed by the application layer depending on the type of service.

Broadcasting will always be done withouf*a speed negotiation, that is, at 1 200 bauds, with a

data size of 114 bytes at the application’ layer level.

7.6.3 Management of EventNotifications or InformationReports

Secondary stations cannottransmit on the bus without having been requested. Management of

gengrating an alarm.

7.6.4 Priority Management

eveht notifications or information reports is done in Euridis with the use of an alarm. The prinmLary
statjon is responsiblevfor engaging the necessary actions to interrogate the equip

ent

In the Euridis profile, priority management occurs at the Data Link layer. The DLMS/COSEM
Application layer also has priority management tools. The DLMS/COSEM layer tools fake

pre¢édence over those of Euridis for greater homogenisation.

However, in order to maintain compatibility with the DLMS profile, the priority management field
(Pr) is maintained up to the Transport level. The transport layer simply ignores it in its relation

with the application layer.

7.6.5 Management of releasing Application Associations

DLMS/COSEM Application Associations can be active only as long as the supporting layer of
the DLMS/COSEM Application Layer is active. The Association is terminated when the activities
of the lower layers are terminated.

Application Associations can be released either by closing the supporting layer or by using the

RLRQ / RLRE services.
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Note that if an Application Association is released by using the RLRQ / RLRE services, this
does not affect the supporting layer.

8 Local bus data exchange — Hardware

8.1 General

The protocol describes the data exchanges between a Primary Station and Secondary Stations
connected in parallel on a hardware bus. The Primary Station is connected to the bus by a
passive magnetic plug.

Thig clause describes the following items:

a) the signal characteristics;
b) the bus characteristics;
c) the magnetic plug;

d) the Primary Station;

e) the Secondary Station;

f) the energy supply characteristics.
8.2| General characteristics

8.2/1 Signal transmission at 50 kHz
Trapsmission includes:

) pinary data transmission;

) pi-directional, half-duplex;

c) paudrate: 1200 Bd + 1 %, 2 400 Bd#® 1 %, 4 800 Bd + 1 %, 9 600 Bd + 1 %;
) equal duration of bits 0 and 1;

e) pmplitude signal modulation (ASM) of a 50 kHz + 3 % carrier;

f) polarity:

p 0 = carrier detected,

p 1 = carrier not-detected

The]signal characteristics are defined by the carrier envelope described in Figure 6.
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1 is the maximum level for transmission of a "1"

D is the minimum level for transmission of a "0"

0 is the maximum level for transmission of a "0"

is the minimum guaranteed time for an envelope to remain lower than Veyh1

is the minimum guaranteed time for an envelope to remain between Vevl0 and VevhO

Figure 6 — Signal envelopé.on the bus

Vevl0 and VevhO are not the extremes of the envelope, but rather the low and high limits
Correct operation;

Huring TevO0 the level of the envelope shalb not vary by more than 20 %;

Huring the gaps between Tev0 and Teyv1; the envelope rise or fall is exponential or dam
sinusoid, with addition of frequency-transients;

15 %, with a resistor of 100 Q=0r a capacitor of 31,8 nF in place of the bus;

hll the voltages are specified'in peak values;

or Time Bit definition (time of "1" or "0"), several parameters have to be taken into acco
p  maximum time guaranteed for "0" transmission signal = VevlO0;

p  maximum time non-guaranteed for "0" transmission signal = Vevh1;

p  maximum-iime guaranteed for "1" transmission signal < Vevh1;

pmaximum time non-guaranteed for "1" transmission  signal < VevlO0.

2 Energy supply signal transmission

8.2.

for

ped

otal harmonic distortion of the 'signal during continuous wave transmission is less fhan

unt:

27T Characterization of the remote supply of energy

Figure 7 gives the representation of the bus for the remote supply of energy.
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NOTE External DC power supply is optional. Supply DC power can be integrated inside)Primary Station.

Figure 7 — Bus representation

The|three main elements for the remote supply of energy are:

A DC energy supply source,
h storage element in the Secondary Station,
he consumption of a Secondary Station.

2.2 Energy supply source

The|energy supply source provides the bus with the values of voltage and current accordin

the

Key

template of Figure 8.

VA

v eSS

AVO SNNNNN

g to

V1=22V,V2=35V

1=

80 mA, 12 = 250 mA, 350 mA <13 <1 000 mA

Figure 8 — Power supply characteristics

The ripple noise will be less than 10 mV peak from 1 kHz to 1 MHz and 100 mV peak for
f<1kHz.

The nature of the energy supply is not taken in account in this specification.
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8.2.2.3 Storage Element in Secondary Station

A storage element associated with each Secondary Station allows the local accumulation of
energy in order to absorb peaks of consumption during exchanges and to optimize the remote
energy supply source. (Maximum value of 470 uF with a relative tolerance of + 20 %.)

8.2.2.4 Consumption of a Secondary Station
States associated to an exchange session are shown in Figure 9 and Figure 10.

Primary Secondary

Station Station
R L e

IDLE1 IDLE2 REC | Wait REC Wait EMISSION Wait

PRESELECTION

INIT SESSION SESSION

-
|

y

IEC

Figure 9 — States associated to a session: for selected Secondary Station

_— —
Primary Secondary
Station Station

AGT | b—m | CallV |[——_—_—_——

IDLE1 IDLE2 REC *[\Wait REC Wait | IDLE3

PRESELECTION

IEC

Figure 10=\States associated to a session: for non-selected Secondary Station

The| consumption, depending on the states, is specified below.

Thejse values represent maximum average consumption: peak can go over but average value
remains under:

e Idle mode 1 15 mW max. (established mode);
e Idle mode 2 15 mW max.;
e Idle mode 3 15 mW max.;

e Reception mode 40 mW max. + nx10 mW max. (n = number of devices), see note;
e Wait mode 40 mW max. + nx10 mW max. (n = number of devices);

e Emission state 140 mW max. + nx10 mW max. (n = number of devices), see note.
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Worst case is the transmission of 9/10 "0" bits:

e Reception mode 50 mW max. + nx14 mW max. (n = number of devices); see note;

e Emission state 180 mW max. + nx14 mW max. (n = number of devices) see note.

The detailed description of these different modes (with the associated timing) is given in the
state transitions.

NOTE Reception and Emission consumption depends on the message content number of "0". Those values are
average consumptions with an equal number of "0" and "1" bits.

8.23 Simple Secondary Station and multiple Secondary Station

A simple Secondary Station is equivalent to a logical address ADS.
A multiple Secondary Station is equivalent to several logical addresses ADS.

The| notion of multiple Secondary Station, see Figure 11, allows the addressing of diffefent
dev|ces located inside a Secondary Station on a secondary bus.

Device 1
— ADS1
Device 2
BUS ADS BUS Interface ADS2
) Device n
Simple L | ADsn
Secondary Station
Multiple
Secondary Station IEC

Figure 11 ~'Simple and multiple Secondary stations

The| secondary bus structure fundamental points are as follows:

a) the length of secondary bus is not included in the length of main bus;

b) the secondary bus is four wires with two wires dedicated to signal and two wires dedicated
0 energy supply;

c) B Secondary non-energized Station, simple or multiple, is always equivalent to a maximpum
bf two ;Secondary Stations towards physical communication parameters;

d) thelprimary and secondary bus protocol are the same, except for modulation aspe€cts:
Signals on secondary bus are baseband (1 200 Bd to J 600 Bd): signal wires. They are in
accordance with EIA 485 and with ISO/IEC 8482;

e) the maximum length of the secondary bus is 50 m;

f) the maximum number of devices on the secondary bus is 6;
g) the cable is the same as the one used on the primary bus;

h) it is possible to transmit alarms from a device to a primary station through the interface,
when power supply is permanent on this bus. This report is made by carrier transmission
TAB. The primary station, the interface and the devices shall be in Alarm mode active (see
4.4.12).
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Main bus is able to support the following stations:

1)
2)
3)

8.3

Simple energized Secondary Station;
Simple non-energized Secondary Station;
Multiple non-energized Secondary Station.

Bus specification

8.3.1 General characteristics

a) Specific support for remote reading and programming. The bus always has a magnetic

b)

socket and one Secondary Station (minimum);

The bus topology is unimportant, and can be linear, or star or tree without loop,~provi
hat the total wired length of cable does not exceed 500 m (cable of power supply includ
he secondary bus, inside a Secondary Station, is not included in this value;

The bus allows energy supply for Secondary Stations. In this way, the bus can sup
bnergized and non-energized stations;

Salvanic isolation is maintained between the bus and all the electronics of the transmit

Stations;
Supply can be permanent on the bus, in which case Alarm mode can be active;
From 1 to 100 Secondary Stations can be connected in parallel on the bus:

-  The maximum number of non-energized SecondanyyStations (simple or multiple) on
bus is 50;

-  The maximum number of energized Secondary’Stations on the bus is 100;

-  The maximum number of devices associated to Secondary Stations (simple or multi
on the bus is 50;

- In case of a mix of Secondary Station types, Energized and non-energized, conne
on a same bus, a rule gives the maximum number of each type:

e if N1 is the number of non-energized multiple Secondary Stations on the bus;
e if N2 is the number of nen-energized simple Secondary Stations on the bus;

e if N3 is the number of energized Secondary Stations on the bus, then th
inequations have-to be respected:

Station;

2) 2*(WT+ N2) + N3 <98 when power supply is external, connected directly
the 'bus

bne of these Secondary Stations can accidentally stay in low impedance (transmission m
but without emission of "0" transmission), without interrupting the communication;

communication with the Primary Station is via a magnetic plug (one only);

ded
ed).

port

ters

And receivers, with voltage ratings which are required in the standards applied to Secondary

the

ple)

tted

ese

1) 2*(N1 +N2) + N3 <100 when power supply is integrated to the Primary

on

ode

the bus shall withstand the accidental connection of the 230 V mains. Control procedure is

to apply five times successively 250 V AC. Each application lasts 5 min and 5 s betw
each application.

8.3.2 Cable characteristics

Indoor telephone cable of type:

single twisted pair and screen (aluminum) with drain wire;
conductor: solid tinned copper of 0,5 mm to 0,6 mm nominal diameter;

insulation PVC.

een
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Electrical characteristics:

DC looped resistance at 20 °C: 117 Q/km to 192 Q/km
AC 50 kHz, between -15 °C to +45 °C:

a) linear looped resistance: 154 Q/km to 220 Q/km;
b) linear looped inductivity: 500 pH/km to 800 puH/km;
c) linear mutual capacity: 80 nF/km to 130 nF/km;
d) loss factor of capacity: 5 % maximum;
e—capacityunbatancewires-to-screem—5-%maximum;

) complex characteristic impedance: 74 Q to 115 Q;

) linear phase shift (50 kHz): 150°/km maximum.

The| above characteristics are given for a symmetric source isolated from screen with

imp

8.3
a)

b)

c)

For

bdances Z and Z' greater than 1 000 Q at 50 kHz (Figure 12).

7
Test
equipment Equivalent{o
z
IEC
Figure 12 —Equivalent diagram of the test equipment
3 Wiring
connection of Seeondary Stations shall ensure the continuity of the drain wire (e.g. th

erminal distribgtion boxes);

bne point ofithe drain wire shall be connected to earth, if any, or to an equivalent refere
potential;

ho impedance (except the cable), of less than 1 000 Q at 50 kHz, shall be conne
between wires of the bus and screen or earth.

UsSe of cabtes stightly outside the above specifications, the fottowimnmg shoufdbe noted:

the

ree

nce

tted

A cable with a higher linear capacity or resistance needs a lower length of wired cable. Ratio

of length is approximately as the inverse ratio of linear capacity or resistance.

A cable with a lower linear capacity or resistance could give overvoltage on receiver inputs
for a long empty bus. This can be overcome by connecting between the wires of the bus,
near the end opposite the magnetic plug, a damping resistor (330 Q to 1 000 Q, 0,25 W,
depending on the overvoltage ratio). To ensure that the bus withstands an accidental
connection to 230 V mains, a 47 nF capacitor of proper voltage capability should be in series

with this resistor.
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Magnetic plug
1 Function

1.1 Simple magnetic plug

The magnetic plug consists of a mobile plug (primary) and a fixed socket (secondary).

When the two halves are joined, the magnetic plug transfers signals between the HHU

con

nected to the plug and the bus connected to the socket, in both directions.

Each part consists of half a ferrite transformer with an air-gap in the magnetic circuit.

To [compensate the high series inductance and the low parallel inductance) of suc

tranjsformer, a resonating capacitor and a damping resistor on both sides(|convert
transformer into a fourth order band-pass filter centered near 50 kHz, with a @ factor <3.

Thi
fre

8.4.
In 3
tran
sign

8.4.

allows the use of a simple square wave source for the transmissiomand eliminates

uency transients.

1.2 Magnetic plug with energy supply

al is rectified and filtered before injection of d.c. signalon the bus.

2 Common mechanical characteristics

7501

Deu i 45 0,1

/
y

ddition to the previous characteristics, the magnetic plug, with energy supply allows
smission between 400 kHz and 600 kHz signal. The déefault value is fixed at 500 kHz. ]

Dimensions in millim

y

Ferrite pot
core FP 36 x 22 A

> - - +0.1
B 10

»
g

. ~ ~
S R R
A X f
I I B N A A e e R
[ <) ©
N - L
Q e Q

h a
this

the

the
Ihis

ptres

Key
FP
DF

Dcu

ferromagnetic pot
distance between ferrites

diametre of core unit

Figure 13 — Ferrite pot and bobbin

IEC
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Each half of the magnetic plug comprises a bobbin in a half pot ferrite core, enclosed in a robust
plastic housing, see Figure 13. When joined, the bobbins and ferrite cores are nearly coaxial
and symmetric about the mid plane, with:

e magnetic air gap DF = 4,25 mm % 0,25 mm;
e maximum error of coaxiality, near mid point: 0,25 mm.
When assembled and joined, both ferrite cores and bobbins shall be fixed or pushed closer to

the mid plane. For example, the axial gap between bobbin and core, due to tolerances or sizes
shall be at the rear side of the bobbin.

Ferrite is a standard type for a maximum frequency of less than 100 kHz:

e [nitial permeability more than 1 800;
e [Fan delta maximum at 100 kHz about 2 %;

¢ No saturation due to leakage fields (practically saturation comes aroundiQ,4 T).
8.4.3 Electrical block diagram with simple plug
8.43.1 General

The] general electrical bloc diagram with simple plug is shown in Figure 14, with its associatied
conlponents.

Reception
r-— T -~ -~~~ ~"~"""™"~"""™>"">"~>">"7>"7"777 |
| | || ]
Rpd Cpr! I | Il |
I — ] \ c I
_l_[_ D L1 I \ Sf Csd |
=l 0 B 1
Source 50 kHz [ [ I Bus
| | |
hd 0 B Rsd |
| | |
+ | |
o | |
—— | |
7777777777777777777777777 IEC
Key
Rpd| primary damping fesjstor Lp primary inductance
Cpr primary resonane€ capacitor Ls secondary inductance
Csr secondary resonance capacitor Rp primary resistance
Csd| secondary damping capacitor Rs secondary resistance

Rsd| secondary damping resistor

Figure 14 — Associated components of the magnetic plug |

8.4.3.2 Associated components in socket, bus side

Serial capacitor Csr resonating with Ls.
Parallel damping resistor Rsd.

Parallel capacitor Csd in series with Rsd to ensure immunity to accidental connection to 230 V
mains.

8.4.3.3 Associated components, plug side

Serial capacitor Cpr resonating with Lp.
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Serial damping resistor Rpd: (depending on the 50 kHz source, and including all series
resistances (at 50 kHz), such as flexible cord, connector, etc.).

A 50 kHz source which can be a square-wave source.

Receiver circuit, demodulation and squaring, connected to the Cpr Rpd node (e.g. full wave
rectifier and threshold circuit).

In receiving mode, the output impedance of the 50 kHz source shall be maintained at less than
a few ohms, even for low voltage, to ensure damping of the primary circuit.

8.4.4 Electrical Block Diagram with energy supply plug
Thel electrical block diagram with energy supply plug, 8.4.1.2 is shown in Figure™15, with its
assgpciatied components.
Recgeption
C'sr
Rpd C'pr | kow-pass
__I_ I:I |_ I__ow-pass filter L
filter Lp Ls Csd
S 50 kH
qree i I_—_ Rectifier Bup
Rp Rs filter Rsd
/ Regulation
L | J_ Protection
I O ,
Spurce 400 kHz High frequency
tg 600 kHz band-pass filter High-pass filter e
Key
Rp¢l  primary damping resistor Lp primary inductance
Cpt C'pr primary resonance capacitor Ls secondary inductance
Csi C'sr secondary resonangce{ capacitor Rp primary resistance
Cs secondary damping capacitor Rs secondary resistance
Rs secondary damping_resistor
Figure 15 — Associated components of the energy supply plug
The| 50 kHzspart works like the simple plug circuit, except for:
e pxita attenuation, both ways, due to the low-pass filters. The 50 kHz source receiver deyice

shall take this atientuation Into account.

e C’prand C’sr differ slightly from Cpr and Csr due to the low-pass filter impedance at 50 kHz.

The 400 kHz-600 kHz part provides means for the remote supply.

8.5 Functional specifications of Primary Station transmitter (for 50 kHz signal)

The Primary Station transmitter is the assembly of a Primary Station transmitting source and
the magnetic plug.

The signal transmitted at the bus outputs shall fit into the limits (see Figure 6), of the whole
temperature range, with:

a) Tev0 and Tev1 shall comply with the values Table 51.
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Table 51 — Primary station transmitter: Tev0 and Tev1 values

1200 bauds | 2400 bauds | 4 800 bauds | 9 600 bauds
Tevi(us) 750 330 140 60
TevO(us) 750 330 140 60

b) Vevh1=0,25V

This concerns only signals with frequency 1 kHz < f< 1 MHz.

Op

c)
d)

With a resistor of 100 Q in place of the bus:

e)
f)

With a capacity of 31,8 nF in place of the bus:

g)
h)

The]
DF

8.6
The]

(demodulation and squaring) and the magnetic plug.

en circuit at bus output:
Socket

Emitter |— Plug Vi
Vevl0 = 5,8 V; SV
——m
Vevho = 7,5 V. Primary _
Station Coupling - Bus

Vevl0 =4 V;
Vevh0 = 4,8 V.

Vevl0 = 5,2V,
Vevh0 = 6,5 V.

ddition, the output terminals should be open-circuit or matched to a 100 Q resistance
bcitance of 31,8 nF.

he noise transmitted at the bus output, in all conditions and at all frequencies up to 1 M
hfter extinction of transients, shall\not exceed 10 mV peak between 1 kHz and 1 MHz;
he overvoltage spike due to the switch from transmission mode to reception mode, or|
rfeverse, shall not exceed.0;25 V peak, in all conditions.

se values have to be respected with a magnetic air gap
= (4,25 mm + 0,25¢mm) = 5'° mm.
Functionakspecifications of Primary Station receiver (for 50 kHz signal)

Primafy) Station receiver is the assembly of a Primary Station receiving cif

pr a

Hz,

the

cuit

The

receiver shall function r\nrrm‘fly (dnfinnd as frame rnpn’rifinn rate < 10—5) for a sinus

idal

input signal whose characteristics are defined above and for the complete temperature range.

The signal shall be applied to the bus terminals of the magnetic plug through the serial
impedances given below:

a) Tev0 and Tev1 shall comply with the values Table 52.

Table 52 — Primary station receiver: Tev0 and Tev1 values

1200 bauds | 2400 bauds | 4800 bauds | 9 600 bauds
Tevi(us) 700 290 125 50
TevO(us) 700 290 125 50
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Through a 100 Q resistance:

b) Vevh1=10,25V;
c) Vevl0 =0,7V,
d) Vevh0 = 3,2 V.
Through 31,8 nF:

e) Vevh1=0,20V;
f) \VevlQ =055\

—97 -

Embase| ey !
I

Récepteur |— Prise
Station Coupl
Primaire ouplage Bus

g) [Vevho = 2,5 V.

In gddition, the receiver in condition b) (100 Q in series) shall function correctly” (defineg

framie repetition rate < 107°) with:

h) B continuous wave signal of 0,1 V peak from 1 kHz to 1 MHz;

i) B square pulse of 20 V of duration 5 ps;

i) B square pulse of 3,5 V of duration 200 pus.

8.7| Functional specification of Secondary Station transmitter (for 50 kHz signal)

Thel| signal transmitted at the bus outputs shall fit jnte’the limits specified, in the w
temperature range with:

a) [fev0 and Tev1 shall comply with the values Table 53.

Table 53 — Secondary station transmitter: Tev0 and Tev1 values

1200 bauds |\\2 400 bauds | 4800 bauds | 9 600 bauds
Tev1(us) 750 330 140 60
Tev0(us) 750 330 140 60

b) Vevh1=0,1V.

Thig only concerns sighals with a frequency of 1 kHz < f< 1 MHz.

With 100 Q in place of the bus:

c) Mevl0 =(1,2'V;

d) Vevh0,= 1,8 V.

e) Vevid =1,5V;
f) Vevh0=25V.

as

nole

)r of

In addition, with the two bus terminals connected to a resistance of 100 Q or a capacitance of

31,8 nF:

g) the overvoltage spike due to the switching from transmission mode to reception mode, or
the reverse, shall not exceed 0,75 V peak, in all conditions;

h) the noise transmitted at the bus output, in all conditions and at all frequencies up to 1 MHz,

after settling of transients, shall not exceed 10 mV peak between 1 kHz and 1 MHz.
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In addition:

i) maximum short circuit current: 26 mA peak at 50 kHz;

i) the transmitter shall tolerate permanent short circuit and connection to 230 V mains at the
bus terminals;

k) the maximum common mode capacity between bus inputs and other inputs of the device
including the secondary station is fixed to 15 pF.

8.8 Functional specifications of Secondary Station receiver (for 50 kHz signal)

Th racaoivar chall fiinatinn ~nrerantlhy (Aafinad Ao Wit Arrar rata 10=-5\ for Ao cinicnidAal in Ut
receiver—shal—fuhection—correcty{defined—as—bit-errorrate—<—4+0=5)for-a—siruseidal—p

sigrlal whose characteristics are defined above and for the whole temperature range with:

a) [fev0 and Tev1 shall comply with the values Table 54.

Table 54 — Secondary station receiver: Tev0 and Tev1 values

1 200 bauds 2 400 bauds 4 800 bauds 9 600 bauds
Tev1(us) 700 290 125 50

Tev0(us) 700 290 125 50

With a voltage generator with negligible internal impedance, in comparison with ipput
impedance of the receiver:
b) Vevh1=10,3V;

c) Mevid =2V,

d) Vevh0=8V.

In addition, the receiver shall be insensitive-to:

e) p permanent signal of 0,25 V peak:from 1 kHz to 1 MHz;
f) B pulse of 20 V of duration 5 ps.

Input impedance at 50 kHz;

g) the input impedance, whether the receiver is powered up or not, at up to 5V peak, ghall
consist of a resistance in parallel with a reactance. Energized and non-energized cgses
have to be congidered:

p  For an energized station:

resistance > 20 kQ
reactance > 20 kQ (60 mH) if inductive
>100 kQ (30 pF) if capacitive

e For a non-energized station:

resistance > 10 kQ
reactance > 10 kQ (30 mH) if inductive
> 50 kQ (60 pF) if capacitive;

h) internal clamping can occur at more than 5V peak, provided that the dynamic input
impedance above the clamping voltage is > 200 Q at 50 kHz;

i) minimum input impedance at 50 kHz with an output locked in position transmission of a
logical level 1 (no signal on the bus): 200 Q;

j) the receiver shall tolerate a permanent connection to 230 V mains, at the bus terminals;

k) maximum common mode capacity between bus inputs and other inputs: 15 pF for an
energized station and 100 pF for a non-energized station.
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All impedances used for measurements as specified in 8 should be of 1 % accuracy.

9 Unidirectional local data transmission interface

9.1 Introduction

The purpose of this clause is to specify the unidirectional communication interface from a
Metering device to Consumer Energy Management Systems. This interface is called TIC,
"Transmission of Information to the Customer".

Metering equipment based on electronic technology incorporates increasingly varied.Qi:ing
plans and offer to the grid user information interfaces such as multi-screen di y$ or
programmable output contacts, in addition to the basic metering functions. Mq}sT of these
dev|ces also integrate options allowing the grid user to obtain real-time informa on pgwer
conpumption and to automatically control loads through a digital information o(ul/ .

N -
Thel TIC "Transmission of Information to the Customer"” constantly se out the managed
confractual parameters, as well as consumption levels measured by t etering device. This

digifal information output is refered to as the "information outpu% the remainder of|the
docpment. (-Oq,

Thel TIC may be used by the customer to connect to system{@ach as:

e hremote display,

Q O
e hload management device, Q
\\Q
QO

An puxiliary power supply allows connectiongand use of a wireless interface, such as a radio
module, to the information bus. B\

N

The| TIC uses twisted pair carrier sig.@%ng to deliver information by a modulated, wired digital
seripl connection, which constanU@ends out the information managed by the metering de\ice.

e p power manager.

Thel information output is a@hronous, and the information is serially transmitted cycligally
ovef the line. All data transwitted is preceded by a label used to identify it.

ThelTIC is describe((eﬁ system defined by three hardware components (transmitter, receiver,
bus) and by a pr t&‘bl with technical, physical and logical characteristics.

9.2 Gen@qaescription

Thig cl %specifies two unidirectional communication profiles for the TIC protocol:

L‘X Llictaricaa]l TIO
o

° HETHStoHEaT

e the Standard TIC.

9.3 Historical TIC
9.3.1 Overview

The Historical TIC communication profile is the first version of the TIC and has been
implemented in ten millions residential and C&l meters already. The main characteristics of the
Historical TIC are the following:

9.3.2 Character transmission

The baudrate is fixed and set to 1 200 bauds.
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Each character is transmitted in a coherent 10-bit set whose content is as follows:

e a start bit corresponding to a logical "0",
e 7 bits to represent the ASCII character,
e 1 parity bit, even parity,

e a stop bit corresponding to a logical "1".

When a series of bits is sent, the Least Significant Bit (L.S.B.) comes first; the Most Significant

Bit (M.S.B.) comes last as per Figure 16.

Start bit Bit 0 Bit 1 Bit2 | Bit3 | Bit4 | Bit5 | Bité Parity bit Stop bq$
IgC
N
S
Figure 16 — Character transmission ‘.b,'\
When a group of information is transmitted, the characters are trans@@ d in the direction fhey
are [read (left to right).
9.3.3 Data transmission protocol
° \<o
9.33.1 General
The| TIC continuously transmits frames, one after a@er A transmission-free pause is plgced
between the end of one frame and the start of IK\ xt one. Its duration is between 16,7| ms
and| 33,4 ms. g\\)
The| frames are of variable length that de’&ds on the type of subscription the Cutomer [has
fronp the Distribution Service and conta@all the information present in the meter's memdries
thatf may help with power manageme
A frame is made up of three pa(i_
e ['he "Start TeXt" STX (@ character indicates the start of the frame,
e ['he frame body, ‘up of multiple Information groups,
e [The "End TeXt"@( (0x03) character indicates the end of the frame.
All ¢f the met ata is delivered by several Information groups that each form a coherenf set
witH a label an associated value that let them be easily distinguished from one another.

33.4

The content of an Information group is made of seven fields as follows:

e A '"Line Feed" LF (0x0A) character indicating the start of the group,

e The Label field, whose length is less than or equal to eight characters,

Thel tig@etween two successive Information groups of a single frame shall not be greater 1han

e A "SPace" SP (0x20) character in Historical mode, as a separator between the "Label" field

and the "Data" field,

e The Data field, whose length is defined for each Information group,

e A "SPace" SP (0x20) character in Historical mode, as a separator between the "Data" field

and the "checksum" field,

e The "Checksum" field, calculated as given below,
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A "Carriage Return" CR (0x0D) character indicating the end of the Information group.

<LF>
0x0A

<SP>
0x20

<SP>
0x20

<CR>

Label 0x0D

Data Checksum

Area controlled by the checksum

The

The]
lette

9.3.
9.3.

The]
Red
elern

The
the

inst
inst
sha

on fjeld, unless by firmwar

IEC

— Figure t7=Historicat Tt informationrgroup structure Q
3

N

The Checksum is calculated on the fields of the Information group: the Labe@e separg

hnd the Data as shown in the Figure 17.

Checksum is calculated as follows:

This Checksum is then truncated to 6 bits (this is done using a Iogicakﬁ?\% with Ox3F)
%/

Q
@mbol, numeral, upperdg
\Z

o get the Checksum, 0x20 is added to the previous result.

result will therefore always be a printable ASCII character
r) ranging from 0x20 to Ox5F.

3.2 Information group construction O‘\
3.2.1 General QQ
Label and the Data to insert in each Informa <nzgroup are configured in 2 types of list:

dout lists, associated to the Parameters li
hents, settled in the same order. %)
S\

list of the parameters contains th entification of the Data as it has to be transmitteg
"information bus" and the Data f&mat. The two lists are of profile generic interface c
hnces as defined in Clause G@IEC 62056-6-2:2017. These profile generic interface c
Ances may not be availabl r'some applications. In such a case, their content and o
| be defined in a Utility

» Both types of list have the same numbsg

pgrade.

Reado ﬁt

tor,

ase

the
r of

on
ass
ass
rder

anion specification. As consequence, they cannot be modified

9.33.2.2

The| Readout lists§\are DLMS/COSEM standard readout profile instances. Their capture objgcts
refjjrences th ta to be transmitted over the twisted pair signalling carrier line. Each standard
readout pr instance is for a given purpose. The Data is transmitted in the order defined by
the cap bjects attribute of the related profile generic interface class instance.

9.3. Q/ ist

9.3.3.2.3.1 General

The parameters consist of the Label of the Data as it has to be transmitted to the Information

bus

NOT

9.3.

, the Data format, and the optional timestamp.

E Historical applications have no optional timestamp.

3.2.3.2 Label

The Label is an ASCII string up 8 characters long, containing the identification of the Data to
be sent to the "information bus".
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3.2.3.3 Data format

021

The format parameter carries the format of the Data as it has to be sent on the information bus.

The

TIC supports 3 data formats:

String: this format is used for the identification of the device, messages or any other information
which needs this format. The Data is a sequence of characters. Example: 031207112233.

DeC|maI the decimal format is used for expressmg any measured quant|ty Th|s quantity can

be §

leadi

the

The

When the related quantity is an energy, a 9 digits decimal format is used me@g fl
DO0O 000 000 up to 999 999 999. Energy data are in Wh, varh or vah. N

When the related quantity is a demand, a 5 digits decimal format is useﬁq’eaning fl
DO 000 up to 99 999. Demand data are in W, VAR or VA. .

Excepted the subscribed current which is expressed using a 2 digits 6§C|mal format, (from

-

DO up to 99) all the other values related to current as it is transmltt%&pn the information
Lise a 3 digits decimal format, meaning from 000 up to 999.

When the quantity is a duration, it is expressed using 2 d|g|ts@6|mal format from 00 u
DO.
Current data are in Amps. \\Q/

When the related quantity is a voltage, a 3 digits d%lr%l format is used, meaning from
0 999. Voltage data are in Volts.

Whén the current value of the related quantity @fewer digits than the ones specified ab

ing zeros are used for filling the related vaﬁ‘u up to the number of digits specified.

Binary: the binary format is used for exp@s\s’mg any status or output state; the size depend

kind of data to send out.

A\Q)
format is carried as an enu\rﬁ‘hcgvmg the following values:

String — the length of tl"c}\t»rmg is explicitly defined by the length of the data.

Decimal 2 digits @ .
Decimal 3 digits O
Decimal 5 di itg)
Decimal @s
3|nar)%

Q/ Process

fom

fom

bus

p to

000

pve,

b ON

Every time a frame has to be constructed, the frame is first intialized by the insertion of the
Start of TeXT <STX> character at the beginning of the Frame. Then the device, using the
Readout List and the related Parameters list, extracts the Label and parameters from the
Parameters list on one part, and the Data from the Readout list on the other part.

For

each couple of Label and Data, the device

e Prepends the information group data with a Line Feed <LF>,

e Calculates the Checksum related to the Information group,

Inserts the Checksum after the Information group, and

e Adds a Carriage Return <CR> after the Checksum.
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This terminates the process related to an Information group construction. When all the
Information groups have been processed, the device closes the frame by adding an End of TeXt
<ETX> at the end of the frame, and then perfoms the Physical data transmission on the local
data transmission interface.

9.4

9.4.

Standard TIC

1 Overview

The standard TIC profile is an enhancement of the Historical TIC profile. The main
characteristics of the Standard TIC are the following.

9.4.

The
tran
of 1

9.4.
9.4.

Thel
refe
cha

2 Character transmission

smission (9.3.2). The only difference is that the fixed baudrate is set to 9 600 bauds ins
200 bauds for the Historical TIC.

3 Data transmission protocol
3.1 General

Standard TIC data transmission is similiar to the Historical TIC data transmission. Plg
r to 9.3.3. The only difference is the separator whichXuses the Horizontal TAB Af
racter instead of a SPACE ASCII character, as can be-seen in Figure 18 and Figure 19

Format of a group containing non-time-stamped data
LF HT> [N HT LR
< > < > < > < >
)" Data

(0X0A) Lelere! (0x09)<) (0x09) | Checksum 4 0p)

Area controlled bythetchecksum

IEC

Figure 18 — Standakd TIC: Application information group structure

Standard TIC character transmission is the same than the Historical HC charatrter

ead

ase
5ClI

Format-of a group containing a piece of time-stamped data.

—
()

\}
LF> SEERS. <HT> <HT> <CRJ
X0A) Lak}g‘o (0x09) Timestamp (0x09) Data (0x09) Checksum (0x0D

Area controlled by the checksum

IEC

Figure 19 — Standard TIC: Timestamped information group structure
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9.4.3.2 TimeStamp

Some data to be sent to the Customer needs to be flagged with their capture time. The format
is SYYMMDDhhmmss with the following meaning:

Field Meaning Description

S Season This field identifies the season, which can be Winter or Summer.

e When cleared, the season is WINTER
— The S field has to be set to "H" when DST 1s nactive \With
(invalid value) and 1 (doubtful value) are both set to % {he

clock status, Q~

— The S field has to be set to "h" if ever the clock s'tB s invqlid
bit or doubtful bits are set to 1. q/Q

e When set, the season is SUMMER. N

/
— The S field has to be set to "E" if eve g’é)clock status bit 0
(invalid value) and 1 (doubtful value6 both set to 0,

— The S field has to be set to "e" if r the clock status invg
bit or doubtful bits are set to 1

e When the season character is@ applicable (DST disabled)} it
has to be replaced by a SPASE.

id

NOTE Doubtful value and invalj its are those defined in the attribute 4 of Jthe
Clock interface class in IEC 62 -2:2017, as formatted in 4.1.6.1.

Y'Y Year This field holds the 2 I@igits in decimal form of the year. The value
is from 00 up to 99.@
)
MM Month This field holdé)?we value of the month in decimal form. The valuqg is

from 01 upt\’?\ i

O
DO day This f@;l\‘nolds the day of the month in a decimal form. The valuq is
frocr}\ﬁj up to 31.

hh hours 'i'his field holds the value of the hours in a decimal form. The value
O is from 00 up to 23.

mr gaotes This field holds the value of the minutes in a decimal form. The value
O is from 00 up to 59.

Ss C) seconds This field holds the value of the seconds in a decimal form. The value
\Q/ is from 00 up to 59.

Examples:
 December 25, 2008, at 10:35 pm 18s is coded as: H081225223518, with H meaning that it is winter.
* July 14, 2009, at 7:45 am 53 s is coded as: E090714074553, with E meaning that it is summer.

9.5 Unidirectional TIC Hardware
9.5.1 Overview

The physical characteristics of components and signals described in this chapter are consistent
with the three unidirectional communication profiles of the TIC protocol.
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9.5.2 Output terminal descriptions

The TIC interface has an information output and a power supply output.

The connection is made via a terminal board including 3 terminals. The terminal accepts flexible
or rigid cables.

An example of the marking used is given in Table 55.

Table 55 — TIC terminal board pin out

Marking Function A
N Common Q}’
; N
| Information q/
A Power supply .(19
:\ .
&
9.53 Characteristics of the power supply Q@

The| power supply allows customers to connect the output of thééli’C to a telecommunicattion
dev|ce (a radio module for instance). Wireless communicatiog(;(spf great help when:

e [The wired connection is not convenient (in case of w \or long distances between mgter
And power manager),

e A large number of appliances use TIC data. In t@@ase, the radio device is an efficient way
o broadcast data. \\

O
Thel power supply is made available to suppl s%wer to a single equipment located close to|the
meter. Thus, the principle of information b@zg'sc))es not apply to the power supply circuit.

The| power supply circuit has the follgv@ng characteristics:

e [Without load: when no load '§\9)nnected to the output of the power supply, the voltagge at
he power supply terminal\ 13 Vrms max;
e |With load: the power §Lﬁ¢ y circuit complies with the characteristics in Table 56.

@Table 56 — Power supply characteristics
~O

Pow%upplied rated 130 mW minimum
N
Q-) Voltage AC 6 Vrms (10 %) 50 kHz modulated sinusoidal
13 signal
\b
CF NOTE Maximum peak voltage: 12 V, including signal
\Q/ distorsion.
Protectlon hd T;IE bilbuil. UdiT SUppuUIrt da periidrictit D;IUIL bilbuil.

e The input/output should withstand to a voltage of
230 V, 50 Hz in case of accidental connection to
the customer installation mains

Furthermore, the output impedance of the TIC power supply is purely resistive at 50 kHz.

9.5.4 Characteristics of the information circuit
9.5.4.1 General

The present subclause describes the hardware specifications the information circuit interface
shall comply to.
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9.5.4.2 Specification of the information bus

Access to the information bus is done via terminals N and I, and the signals may be distributed

on a wired bus.

The specifications of this paragraph apply to the information circuit and do not concern
power circuit of the TIC.

In order to ensure correct operation and compliance of the electrical characteristics,
information bus length shall not exceed 500 m (any topology).

the

the

transmission electronics within the meters. The internal electronics of the receivi ev
shall be galvanically insulated from the bus to enable the simultaneous connectiomof mul
recgivers to a single bus. The purpose of this requirement is to keep commo@ode cur
from travelling between receivers. "1,

The|l consumer information bus connection terminals shall be galvanically insulated EI’UAI

s/
The| connection cable is an indoor telephone cable with the following pr(oop ties:

o

— Pingle twisted pair and aluminum screen with drain wire; (19

— Pingle-strand tinned copper wire 0,5 mm in diameter;

byve O
— PVC insulator. s\\{o

Its ¢lectrical characteristics are:

e [ontinuous loop resistance at 20 °C: 176 to 19 km.

e |ts characteristics at 50 kHz between -15 °C§wd +45 °C are:
- Loop resistance: 154 Q /km to 220 Q @n

- Loop inductance: 500 yH/km to 8 H/km.

- Mutual capacity: 80 nF/km to 11\@§F/km.

- Capacity loss factor: 5 % m@dmum.

- Unbalanced capacity,’c uctor-screen: 5 % maximum.

- Characteristic impe@%e: 74 Q to 115 Q.

- Linear phase-s@’at 50 kHz: 150 degrees/km maximum.

The]above characgﬁaics are given for a symmetric source isolated from the cable screen
the mpedancesé\ d Z’ greater than 1 000 Q at 50 kHz (see Figure 20).

D
&

the
ces
iple
rent

vith
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_|

Test
equipment Equivalent to

9.5,
On¢

con

potg¢ntial. No impedance (except the cable itself) of te:@ than 1 000 Q at 50 kHz shal

When using cables slightly outside the above sgg\%fications:

3

| J] 1
q/'\

’('19 IEC
o

/

Figure 20 — Equivalent diagram of the test eqt@ﬁlent
SV

4.3 Connecting the information bus C)
point of the drain wire shall be connected to earth, |¢\§/ or to an equivalent referg

hected between the bus cables and that of the s n or the earth.

reduced. The bus maximum length ch s approximately in inverse proportion to the v
bf the linear resistance or capacity. §

\ cable with a lower linear resistance or capacity may lead to excess voltage in the in
bf a receiver placed on an ty and very long bus. This problem may be resolveq
blacing between the bus le , near the end opposite the transmitter, a dampening resi
330 Q to 1 000 Q; 0,25 W) Whose value depends on the excess voltage ratio. A capacit

-or a cable whose linear resistance or city is greater, the bus maximum length shaLI be

nce
be

lue

buts
by
stor
y of

7 nF and appropriate breakdown voltage shall be placed serially with this resistance s¢ as
o withstand an acc@@ntal connection to the mains.
9.55 CharacteQQc of the signal
9.55.1 G@I
Table 57 @vs the main characteristics of the various modes.
\Q/ Table 57 — Signal characteristics
Characteristics Historical Standard
Transmission Binary by amplidude modulation with a carrier at 50 kHz £ 3 %
Transmission Single direction
Bit duration Equal duration of bits for "0" and "1"
Coding logic Negative: meaning that when the carrier is present the bit is equal to "0"
and when the carrier is absent the bit equals to "1".
Data rate of the transmission 1200 Bauds £ 1 % 9 600 Bauds £ 1 %
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9.5.5.2 General requirements of the signal over the information circuit

The signals present on the bus are defined in Figure 21 and are characterized by the following
parameters.

a) Vevh1 is the maximum level of the range for transmitting a "1".

b) VevlO is the minimum level of the range for transmitting a "0".

c) VevhO is the maximum level of the range for transmitting a "0".

d) Tev1 is the minimum guaranteed time during which the range has a level below Vevh1.

e) [Fevb-is—tHhe—mirimom—guaranteedtime—durirg—which—theranrgethas—atevelbetweenrevl0
and VevhO. Q

f) Mevl0 and VevhO are not the extremes of the range, but rather the low and highAimity for
Correct operation. N

g) Puring TevO the level of the range shall not vary by more than 20 %. Qq/

h) Puring the intervals of time between Tev0 and Tev1, the range's increa}iﬂg or decreasing
s exponential or damped sinusoid with the addition of low-frequenc g’gnsients.

i) [The harmonic distortion rate, during continuous carrier transmis% n a load of 100 €, is
ess than 15 %.

i) RAll the voltages are specified in peak values. C)

&
S

i
I &

N
[V [ N/ Dy, [von]

U Tev1

Tev0

oéo
N2

Fi 54— Siormrat , re-t

9.5.5.3 Transmitter specific requirements

The TIC transmitters are defined within the particular specifications of metering devices. The
physical characteristics adopted for the TIC outputs are the same as those of EURIDIS when
not modified by Clause 9. Consequently, the requirements for a TIC transmitter are deduced
from the requirements of the transmitters of EURIDIS secondary stations.

The signal transmitted over the bus satisfies the general requirements of 9.5.5.1 and 9.5.5.2
along the entire temperature domain, with:

a) Tev1l =Tev0 = 60 us at 9 600 bauds
750 ys at 1 200 bauds.
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When the two connection terminals to the information bus are in open circuit, the following
condition shall be met:

b) Vevho = 25 V.

When the two connection terminals to the information bus are connected to a resistor ranging
from 100 Q to 2 kQ, the following condition shall be met:

c) Vevl0 =1,2V;

d) Vevh0=5V;

e) /Cuhﬂ— 0’2 \vl.

vt

When the two connection terminals to the information bus are connected to a 31,8 nF agitor
in series with a 1 Q resistor, the signal being measured at the terminals of the 1 Q resistor, jand

mulfiplied by 100, the following condition shall be met: Qq:\
f) Mevl0 =1,5V. ,\q/
— /
g) Mevh0=5V. (Of’_-)
h) Mevh1=10,2V. (0

NOTE Measuring these voltages, across a capacity, may show an abnorma{é}lplification of the low-frequency

trangients. C)

Additionally, when the two connection terminals to the infor, &n bus are connected to a 10 Q
resiptor or to a 31,8 nF capacitor, the following condition §el| be met:

i) Parasite signals due to switching from transnﬁ@%ﬂ mode (logical "1") to blocked mlode
logical "0") and vice versa shall not exceed (1\ V peak in any case.

j) ['he noise level measured at the terminals@he information bus, in any case, and in|the
requency range [1 kHz; 1 MHz], shall ot exceed 50 mV after that the transients have
plapsed. Q

N

In addition: A\Q)

k) ['he transmission circuits sh&,@withstand a permanent short-circuit and the accidgntal
connection of a 230 V, 50 E?:network to the outputs terminals.

I) ['he short-circuit curre@wll not be destructive to the components of the transmisgion
Circuits (no requirement on the value of the short-circuit current. It should be consistent with
e equipment, including specific consumptions of the TIC).

m) Common-modég ¢

bf the mete@g

9.5/5.4 &iver specific requirements

A devj %ceiving signals from the information bus is declared compatible with the [TIC
tra ers if it interprets correctly the transmitted messages under the conditions descripbed
above (9.5.5.3).

acity between terminals of the information bus and the other termipals
evice is below 15 pF.

A conformity test should make it possible to guarantee that devices are compliant with the
characteristics specified herein.

It is also recommended the presence on this hardware of an indicator light showing that the
device is receiving data transmitted by the meter.

Furthermore, the integration of the consumer's information networks' topological restrictions
makes it possible to describe the input characteristics and the sensitivity levels that the
receivers shall take into account in order to ensure this compatibility.
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Thus, this subclause's requirements allow the connection (without any position restrictions) of
1 up to 5 receivers onto a single client information bus.

To comply with this background, the receiver shall work correctly with an input signal that
verifies the following characteristics:

a)

Tev1l = Tev0 = 50 us at 9 600 bauds,
700 ps at 1 200 bauds.

Following values are obtained with a signal generator whose internal impedance is negligible

com narad tao tha racaihvar
pPoTreo—to—teTeotrv e

Wheén the TIC is used with a bus, specific attention shall be paid to the

des
(LC

In addition, the receiver shall be insensitive to:

e) A permanent sinusoid signal whose frequency is within g\héienge [1 kHz; 1 MHZz] and wh
beak value is equal to 0,1 V.
f) A harmonic distortion of 50 %. QQ
g) A 20V pulse lasting 5 ps. Q
The| receiver's input impedance at 50 kHz iné‘@es a resistive component in parallel wi
rea¢tive component. %
)

For

recgiver is powered:

h)

k)

‘o tnnnt imnadanon
ST e

L= 3 ma~a~n

Vevh1 = 0,4 V. Q},
Vevl0 = 0,8 V.

Vevh0 =5 V. Qq’

t?%o nd the recei
gn. The receivers input signals levels may exceed the levels spe0| r direct conne

circuits).
co‘lz

signals running up to 5 V peak, K@‘%Ilowmg values are to be followed whether or nof

A\ resistive parallel compone@.t%etween 500 Q and 2 000 Q,

feactive parallel compo, : > 2 000 Q,if it is inductive,

-

. > 10 k Q, if it is capacitive.
n the case of ?(rgﬁnction in the reception electronics, the receiver input impedance §

femain above 200 Q.
Additiona% 3 physical construction of the receiver makes it possible to verify the follov

us and the other terminals of the receiver device is below 15 pF.

boints O
Sw-mode capacity between the connection terminals to the customer informafi
b

ers
on

ose

h a

the

hall

ying

on

circuit).

deV|ce shaII not damage to the cwcwts of the meter (|nformat|on circuit and power supply
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Annex A
(normative)

Specification language

A.1  Vocabulary and operating rules

To describe the role of each layer of the local bus data exchange profiles unambiguously, the
specification uses a table formalism modelling the real behaviour by a controller with a finite
number of states.

To ¢ach controller corresponds a unique logic table; this logic table may be broken down [into
several physical tables if it is particularly large.

To xach controller occurrence corresponds an instance (distinct active copy).of the logic table
of the reference controller.

Each physical table consists of lines known as state lines. Each ‘state line describes|the
triggering condition (column 2) for the machine to pass from an initial'state (column 1) to a final
state (column 4) by executing a set of actions (column 3).

Thefirst initial state is the start-up state of the controller. This state is unique; it is particular{zed
by means of italic characters.

A sfop state of the controller is a final state for which no state line is defined with this stat¢ as
initial state. A controller is infinite when it dogs not have a stop state. A finite controller jnay
have one or more stop states. These stateszare also represented by using italic characllers.
Thig convention means that the order in which the states are presented in a physical table is
not mportant.

Thel same rule applies when several state lines refer to the same initial state, because|the
triggering conditions are always mutually exclusive. The order of the lines in a physical table is
therefore governed by presentation considerations only. Nevertheless, it is logical to begip by
desgribing the transitions of the start-up state.

A set of actions in a,state line shall be considered as a critical section (i.e. an uninterrupfiible
seglence). The actions described there shall be executed in the order in which they are written.
An action is definedby an invocation of a named procedure instantiated with a zero list, ong or
morje parameters*between parentheses. All referenced named procedures shall be the suljject
of separate(descriptions. However, there are two predefined actions: assignment = and empty
actipn $nene() (no action).

$ub-
conditions. The assessment of a composite triggering condition always involves the assessment
of all the sub-conditions that it contains. Therefore, the order in which the sub-conditions are
written is unimportant.

The operators supported for expressing composite conditions are the logic operators & (logic
and), | (logic or), not() (logic no) and the comparison operators (<, >, <=, >=, = and <>).

There are two types of triggering condition.

A simple condition is assessed instantaneously, by definition. It may be composite but, in such
cases, all the sub-conditions shall be of the simple type. A boolean named function is an
example of a simple condition. All referenced boolean named functions shall be the subject of
separate descriptions.
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An event condition expresses the wait for an event. It may be composed of several events or
simple sub-conditions.

When the assessment of a triggering condition gives a true result, the condition is satisfied.
The satisfaction of a triggering condition always leads to a state transition.

An event can be defined as an element contributing to the satisfaction of an event-type
triggering condition.

When an event is included in an event-type triggering condition which is satisfied, it is
automatically consumed. An event can be consumed only once.

Any| event that occurs when the controller occurrence that is likely to consume it is‘in"a state
whgre this consumption is impossible is stored chronologically in an area knowmas the inter-
controller queue.

Each controller thus has a single queue that it shares between its own controller occurrenges.
Thel| size of this queue is assumed to be quasi-infinite; its organization and its management|are
not |[described here. However, it should be noted that a partial purge-6f the queue (i.e. related
only to the events concerning the current controller occurrence) is.‘@utomatically carried out for
any|state transition starting from the start-up state.

Thefre shall also be a self-purge mechanism for automaticdeletion of incoming events that|are
manifestly not consumable. Moreover, there is a predefined named procedure $purge(), which
corflesponds to the action of total purge of the current inter-controller queue. All the occurrerces
of the corresponding controller then return to the start<up state.

Events are produced by some of the described actions in a set of actions associated with a
state line. An internal event can be consumed only by the controller that has produced it] An
extgrnal event is always consumed by a controller other than the one that has produced it.

It should be noted that the absence of an event (expressed by an event sub-condition
encppsulated in the logic operator not()) is always a simple sub-condition.

When, for an initial state, thiere is a state line where the triggering condition is of a certain fype
(simple or event), then all the state lines having the same initial state shall have triggering
confitions of the same.type.

When this type is_simple, the initial state is called sub-state. A sub-state is particularized by
medns of the jtalic attribute. It is transient and can always be removed; its presence in a phygical
table is justified only by improved clarity of presentation. In the special case of a start-up gub-
state, a special condition has been predefined: $true(), which is always true.

Thel variables referred to in the triggering conditions and the actions described in a phygical
table remain local with respect to each controller occurrence. There is also a predefined variable
(the unlinked variable ) intended to replace any unused parameter in any function or named
procedure.

A.2 Entity and Entity Invocation

It is interesting to draw a parallel between the elements of the specification language described
herein and certain concepts developed by the OSI (Open Systems Interconnection).

For each layer, for example, the notion of Entity corresponds to a controller, while the term
Entity Invocation is similar to controller occurrence.
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Annex B
(normative)

Timing types and characteristics

B.1 Timing type definition

Timings are classified into several types:

Lodical timing: TL type
defined from Stop-bit to Stop-bit (Figure B.1).

On the Bus
Start-bit

8 bits Stop-bit Start-bit 8 bits

Stop-hbit

TL type timing

A

Figure B.1 — Logical timing type

Physical timing: TPFD or TPDF

Deflned from End of carrier to Start of carrier far*TPFD timing and from Start of carrier to

of cprrier for TPDF timing (Figure B.2).

On the Bus

Y

IEC

Physical type timing TPFD

-
<} T

Physical type timing TPDF

1
A

IEC

End

Figure B.2 — Physical timing type

Semi-Logical timing: TSL1 type

Measured from End of carrier or End of event to Stop-bit.

Semi-Logical timing: TSL2 type

Measured from End of event to Start-bit.

Chrono Timing: Tc type

Triggered by event and stopped automatically after programmed delay.

Specific Timing: Ta type

Depending of bus energy supply: TICB is Ta type.
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B.2 Timing measurements and characteristics
Timing precision is £1 %. The minimum value cannot be under £10 ms.

Each timing limit value in the arrays takes this characteristic into account. Results shall be
treated in the following way (see Figure B.3 and Figure B.4):

a) High Limit — Tolerance > M > Low Limit + Tolerance, result is 100 % OK;

b) M < Low Limit — Tolerance, result is 100 % NOK;

c) : o , . o

d) [Low Limit— Tolerance) < M < (Low Limit + Tolerance), result is not determined, OK.or-NOK;
e) [High Limit — Tolerance) < M < (High Limit + Tolerance), result is not determined, OK or

NOK.

Low High
- limit Nominal value - limit —

Result NOK Result OK Result NOK
4> 47

- - - e
- L % L

Not determined Not determined
OK or KO OK or KO

A
Y

IEC

Figure B.3 — Results processing for timing defined with low and high limits

- “Value
|
I
Result NOK Result NOK
- e

Not determined

KO or OK IEC

Figure B.4 — Results processing for timing defined by a nominal value
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Annex C
(normative)

List of fatal errors
Any occurrence of one of the listed fatal errors is sent up locally to the Application layer.

Table C.1 — FatalError error numbers

N b 4 2 2
MO eT T z T

Error EP-3F |EP-4F |EP-5F |EL-1F |EL-2F |EA-1F |EA-2F |EA-3F

L. a3
>4 A%

-«
dqo

4
<4

Whatever layer is involved, the occurrence of a fatal error results in:

e |f appropriate, stopping of the next lower layer by means of the servicg primitive abort.req;

e |f appropriate, informing of the next higher level by means of the prifnitive abort.ind with|the
humber of the fatal error as parameter;

e tomplete reinitialization of the corresponding controller occurrence.
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Annex D
(normative)

Coding the command code field of frames

Command codes for local bus data exchange (Table D.1)

Table D.1 — Command codes for local bus data exchange

Abbreviation | Hexa Binary value Role
value

The following codes are used without DLMS
ENQ 01 0000 0001 Request for remote reading
DAT 02 0000 0010 Response of remote reading
REC 03 0000 0011 Request for remote programming
ECH 04 0000 0100 Data echo during remote programmiing
AUT 05 0000 0101 Authentication command
EOS 06 0000 0110 End of session
ASO 07 0000 0111 Forgotten stations cafll
RSO 08 0000 1000 Forgotten stations.response
1B 09 0000 1001 Bus initialization
DRJ 0A 0000 1010 Rejection<of rémote programming data
ARJ 0B 0000 1011 Rejection*of remote programming authentication
TRF 0oC 0000 1100 Paint to point remote transfer
TRB (0]} 0000 1101 Broadcast remote transfer (not acknowledged)
TRA 0OE 0000 1110 Point to point remote transfer acknowledgement
PRE 10 0001 0000 Non-energized station selection
SEL 11 000410001 Non-energized station selection acknowledgement

The following codes are used only with DLMS/COSEM

XBR 12 0001 0010 Change bauratebaudrate request
XBA 18 0001 0011 Change bauratebaudrate response

commands- listed in Table D.1 are also used by the Support Manager Laye
1IS/ICOSEM environment and in DLMS for the management of the bus initialisation,
over-and the transmission speed negotiation processes.

D.2

Codes of commands for data exchange on the local bus with DLMS or
DLMS/COSEM

in
the

In order not to confuse DATA+ frame with frames from the profile without DLMS, the DATA+,
Priority, Send and Confirm fields make up a special command code COM whose values have

bee

n chosen different from the already reserved COM values (Table D.2).
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Table D.2 - Command codes with DLMS and DLMS/COSEM

Abbrev. | Hexa | Binary value Role
value

ND1 EO 1110 0000 Normal data (Priority="0"B) with sequence number="0000"B
ND2 E3 1110 0011 Normal data (Priority="0"B) with sequence number="0011"B
ND3 EC 1110 1100 Normal data (Priority="0"B) with sequence number="1100"B
ND4 EF 1110 1111 Normal data (Priority="0"B) with sequence number="1111"B
uD1 FO 1111 0000 Urgent data (Priority="1"B) with sequence number="0000"B
ubD2 F3 1111 0011 Urgent data (Priority="1"B) with sequence number="0011"B
ub3 FC 1111 1100 Urgent data (Priority="1"B) with sequence number="1100"B
ubD4 FF 1111 1111 Urgent data (Priority="1"B) with sequence number="1111"B
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Annex E
(normative)

Principle of the CRC

General

The checking of the correct transmission of the bits is made globally on an information block
expressed in bytes (refer to the Data Link layer). The check key is a set of bits known as the

che
poly

E.2

Let
can

Tak
the

Giv

E.3

The]

Mm)-

Ck field. Its calculation is based on the theory of cyclic codes which uses the divisioh of

nomials and the algebraic properties of the remainders of the division of polynomials:

Operations on the polynomials

A = (a4, a,,..., a,) be the bit string for which the check key shall be calculated. This string

be viewed as a polynomial of degree n-1:

AX)=aX"+ .. +a (X+a,

e a divisor polynomial D(X) of degree m. The polynomial division of A(X)*X™ by D(X) g|ves

following formula:
A(X)*XmM = D(X)*Q(X) + R(X)

where R(X) is a polynomial of degree.less than or equal to m-1
representing the bit string R = (rq, rs..., )

bn the properties of boolean arithmetic, this formula can also be written:

AX) XM + R(X) =-A(X)* XM — R(X) = D(X)*Q(X)
which represents the bit string (a4, ay,..., @y rq, ro,..., Ip)

Check procedure

CRC (€yclical Redundancy Check) check field is represented by the bit string R = (rq, r

y ZEEEY]

Its (routine practical calculation is based on shift registers and accumulator registers

enapling the key to be calculated as the data bits arrive. The corresponding algorithm will| not

be described here.

As t

he theory indicates, the Transmitter shall assess the bit string R = (r4, r,,..., r,), concate

nate

this string with the bit sequence to be protected A = (aq, ay,..., a,) and transmit the resulting bit
string (a4, a,,..., a,, rq, ro,..., ry) to the Receiver.

The Receiver considers that there is no transmission error when the bit string received
corresponds to a polynomial of degree m+n-1 exactly divisible by D(X).
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E.4 Operating parameters

For the concrete implementation of the algorithm, the chosen parameters are:

m 16

D(X) X164+ X15 + X2 + 1
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Annex F
(normative)

Random integer generation for response from forgotten stations

F.1 General

The forgotten station call exchanges require the generation and the processing of random
integers in the range [0, MaxRSOJ[ to manage several time slots.

F.2| Criterion for a random integer

Rather than specifying a dedicated solution or algorithm, the following critérioh has been
chopen for focusing on a random integer.

"WHatever an integer | in the range [0, n[, this number | is known as randoem when its apparition
probability is always included in the range [100/n — D, 100/n + D], provided that a significant
number of N draws has been respected in a relatively short time T¢"

F.3] Operating parameters

In the case of RSO time slots for the processing of a "Forgotten Stations Call", the value of{the
majXimum number, MaxRSO, is set to 3. Under this condition, the choice of N, T angd D
parameters have been chosen as follows:

N T D
<100 <10 min <7
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Annex G
(normative)

Random number generation for authentication
(profile without DLMS)

According to the DES (Data Encryption Standard) standard algorithm, the authentication

exc

hanges require the generation and the processing of 64 bit random numbers.

TwgTritertaattowimgimptermentatiomr comntrotare specified Tather tirama specific sotution:

a)

Rarjdom number NAi(k), generated by a primary station (i=1) or a secondary station (i=2), s

hav

of 400 values observed on the bus.

It is

Sudcessive observation number k is 400. Observation starts*with k = 0 and first random nun

has

Obsgervations occur with a minimum 1 s delay.

b)

First criterion — Hamming Distance

e a Hamming Distance Dh greater than 4 with each anterior random number in a windd

given by the formula:

For observation k, Dh [ NAi(n+k), NAi(n+k-1) ] > 4, with 0 < |.<'k

the value NAi(n).

Second criterion — Probability of Bit Distribution

hall
w k

ber

Froin the complete bit range of row i taken from the 400 random numbers previously mentioned,

the

Itis

probability of appearance of an 0.op;1 value have to be between 0,35 and 0,65.

given by the formula:

,35< [Pr(BitVal 2i) = 0}2.0;65 for 0 < i < 63
,35< [Pr(BitVal 2i) = 1] < 0,65 for 0 < i < 63
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Systems management implementation
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To ensure a maximum compatibility (for stations including DLMS and DLMS/COSEM or not), it
is proposed to implement the systems management by using the forgotten station call mechanism

(Table H.1).
TFable H-4+—Discovery-service
Discover request Discover response
ASQ frame with 2 bytes in the TABiI field (the first Standard RSO frame including the SystemTitle (ADB)

corfflesponds to the reserved TAB 0 and the second is
the response probability value)

Belpw are the service specifications of the discovery service (Table H.2))

Table H.2 — Service specification

Procedure or function (Primary Station)

Definition

disqover.request(energized, adp, response-probability)

energized: TRUE for discovering new energized
stations{and FALSE for discovering new non-energiz
statiofis

ADP: Physical address of the Primary Station

response-probability: required probability of answer

disqover.confirm (collision, discover-list)

collision: TRUE if collision has occurred, FALSE if n

discover-list: list of the ADS of the new stations
discovered

bt

On
the

behpviour of £10 %. Thus,for a significant number N of systems (N greater than 10),
reporting systems number shall be (Response Probability x N)/ 100 at £+10 %.

the Secondary Station, the-Discover service requires the generation of random integefs in
range [0, 100] to issue~a."Discover response. The random function shall have a rangom

the
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1.1 Non-energized station session (Figure 1.1)

-123 -

Annex |

(informative)

Information about exchanges

¥

| wait TICB /

L Bus Initial Load /

Call IB —>

|call Remote Reading—>

N Response

[ Response __<+— |
|
| call Remote Reading—™

Response

RemoteReading or
Remote programming

_—>
X e

C End session D)

Ii \
®
Preselection

Call ASO

Response

o)

ResponseASO

Figure 1.1 — Non-energized station session
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Remote reading and programming exchanges (Figure 1.2)

NOTE This clause is relevant only for the profile without DLMS.

o

The]
Sta
initi

The]
Sta
of T

TSP STATION 1 STATION 2
Modem Device Modem Device
AGT .
A »L> AG
Reading? )— >
Lkt Reading? \ Reading? -
] .
Reading! Reading!
X =
1 Y
AG
AG
Programming? Y
p > Programming?
D
5.) .
3 Programming! <--rogramming!
5 Authent? y
§ .” Authent?
. >
§ Y
Authent!
Authent! «————————_|
R > uthen
! TOAPPEL:
TOAPPEL: TOPRE .
TOPRE . ook
' TOAG

Figure I.2'=/'Remote reading and programming exchanges

ion. After filtefing by its modem, the Secondary Station receives an AGN signal, an
plizes the timerr TOAPPEL (maximum waiting time for selection frame).

Primary-Station sends a remote reading frame to the Secondary Station 1. The Secong
ion 2 does not answer, and goes back to a low consumption state when there is a time
QOPRRE. The station 1 answers: it is selected. The example is a sequence of remote rea

Primary Station §ends an AGT "wakeup Call" signal towards the non-energized Secondary

d it

lary
out
ding

B-EO-CHES-RA-EAR-HA-CL A b th 1 TO

AG.

EeXCh&

P Sn-ad rara-at LV S Tk P~y O-E—t 2N [} " AL TN
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1.3 Bus initialization frame (Figure 1.3)

TSP Modem Modem
AGT >
| . R bB—ac )
Init? — S
hf Init? Y Init?
/ /
TOAPPEL: TOAPPEL:
TOPRE TOPRE
TOAGT ™. TOAGT -
End
sgssion
IHC

Figure 1.3 — Bus initialization

Thel Primary Station sends an AGT "Wakeup Call" signal and\d bus initialization frame. Allfthe
nontenergized Secondary Stations wake up. The IB frame-does not involve any frame ansyer,
thug all the stations go back to a low consumption staté:
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1.4 Forgotten station call exchange (Figure 1.4)
STATION 1 STATION 2
TSP Modem Modem
AGT
>
. AG > ) AG >
ASO? .
2 ™ aso2 ’ Y ASO?
< o Response o >
D 1.' in the first 1-'
o window
= I
- ASOI < ASO! ‘ < ASO!
o | — : i
AG
A i BN AG
ASO? M > ¥ >
A - ASO?
ASO? > ———————
Random Response
in one of the‘three
| | | windows
e
ASO!
(| et ~
T
W i i
AGT
> ; AGT
. v _AG_____> - —>
RemoteReading? Y Y ]
> »1RemoteReading?
RemdteReading?
Y
RemoteReading! < RemoteReading!
e —
( i
AGT
K AGT
ing? : 1 ———— >
RemoteReading® b | RemoteReading?
>
. RemoteReading!
RemoteReading! PUER——
A TOAPPEL ¥ TOAPPEL ¥
TOPRE : TOPRE :
TOAG TOAG —
End o o
Session

Figure 1.4 — Forgotten station call exchange

IEC

In this case, two Secondary Stations are "forgotten stations". At the first forgotten station call
request (preselection request), both stations answer in the first time slot. At the next forgotten
station call exchange, station 1 answers in the second time slot, while station 2 chooses the
third time slot.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICITY METERING DATA EXCHANGE -
THE DLMS/COSEM SUITE -

Part 3-1: Use of local area networks on twisted pair
with carrier signalling

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardiZation comprjsing
Il national electrotechnical committees (IEC National Committees). The object of IEC is to promote internat|onal
o-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
ublicly Available Specifications (PAS) and Guides (hereafter referred to as "IECy Publication(s)"). Their
reparation is entrusted to technical committees; any IEC National Committee interestéd in the subject dealt|with
hay participate in this preparatory work. International, governmental and non-governmental organizations liajsing
ith the IEC also participate in this preparation. IEC collaborates closely with-the)International Organizatiop for
tandardization (ISO) in accordance with conditions determined by agreement between the two organizatiofs.

20 T = 0O Q

[ds}

onsensus of opinion on the relevant subjects since each technical committee has representation from all

Tlhe formal decisions or agreements of IEC on technical matters express{ as nearly as possible, an internat|onal
g
interested IEC National Committees.

IEC Publications have the form of recommendations for interpational use and are accepted by IEC Nat|onal
Gommittees in that sense. While all reasonable efforts are made to ensure that the technical content off IEC
Hublications is accurate, IEC cannot be held responsible“\for the way in which they are used or for| any
misinterpretation by any end user.

Ip order to promote international uniformity, IEC National Committees undertake to apply IEC Publicafions
tfansparently to the maximum extent possible in their,national and regional publications. Any divergence between
gny IEC Publication and the corresponding nationaler regional publication shall be clearly indicated in the Iatter.

IEC itself does not provide any attestation of\conformity. Independent certification bodies provide confofmity
ssessment services and, in some areas, aceess to IEC marks of conformity. IEC is not responsible forl any
rvices carried out by independent certification bodies.

Il users should ensure that they have(the latest edition of this publication.

o liability shall attach to IEC or,its-directors, employees, servants or agents including individual experts| and
embers of its technical committees and IEC National Committees for any personal injury, property damage or
ther damage of any nature, whatsoever, whether direct or indirect, or for costs (including legal fees)| and
xpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other|IEC
ublications.

ttention is drawn to\the Normative references cited in this publication. Use of the referenced publicatiops is
indispensable for the torrect application of this publication.

ttention is drawnito the possibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall"not be held responsible for identifying any or all such patent rights.

Intefnational Standard IEC 62056-3-1 has been prepared by IEC technical committee|13:

Ele¢tricallenergy measurement and control.

This second edition cancels and replaces the first edition of IEC 62056-3-1, issued in 2013, and
constitutes a technical revision.

The main technical changes with regard to the previous edition are as follows:

addition of a profile which makes use of the IEC 62056 DLMS/COSEM Application layer and
COSEM object model;

review of the data link layer which is split into two parts:
— a pure Data Link layer;
— a "Support Manager" entity managing the communication media;

ability to negotiate the communication speed, bringing baud rate up to 9 600 bauds.
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The text of this International Standard is based on the following documents:

CDV Report on voting
13/1794/CDV 13/1823/RVC

Full information on the voting for its approval can be found in the report on voting indicated in

the

above table.

The language used for the development of this International Standard is English.

Thig document was drafted in accordance with ISO/IEC Directives, Part 2, and develope

acc

at www.iec.ch/members_experts/refdocs. The main document types developed, by IEC

des

A lis
exc

The]
stak
spe
[ ]

Cribed in greater detail at www.iec.ch/standardsdev/publications.

hange — The DLMS/COSEM suite, can be found on the IEC website.

committee has decided that the contents of this document witl.temain unchanged until
ility date indicated on the IEC website under webstore.igc,ch in the data related to
Cific document. At this date, the document will be

reconfirmed,

ithdrawn,

replaced by a revised edition, or

hmended.

d in

brdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement;@vailable

are

t of all parts of IEC 62056 series, published under the general title Electficity metering ¢ata

the
the

IM
co
co

htains colours which are considered to be useful for the correct understanding of
htents. Users should therefore print this document using a colour printer.

PORTANT - The 'colour inside’ logo on the cover page of this publication indicates that it

its
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ELECTRICITY METERING DATA EXCHANGE -
THE DLMS/COSEM SUITE -

Part 3-1: Use of local area networks on twisted pair
with carrier signalling

Thig
bidi
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The]
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meq

The]
Met

o
STOpPE

gized stations, the bus supplies energy for data exchange. Three different profiles
borted:

base profile: this three-layer profile provides remote communication{services;

NOTE 1 This first profile was published in IEC 61142:1993 and became known as the Euridis standard.
brofile with DLMS: this profile allows using DLMS services @s specified in IEC 61334-4

NOTE 2 This second profile was published in IEC 62056-31:1999¢
brofile with DLMS/COSEM: this profile allows using¢dhe DLMS/COSEM Application layer

three profiles use the same physical layer<and they are fully compatible, meaning
ces implementing any of these profiles can'be operated on the same bus. The transmis
ium is twisted pair using carrier signalling-and it is known as the Euridis Bus.

ering device and a Customer Energy Management System. This second set is made u

threle profiles.

Sub
sign

2

The
con
For
amg

clause 4.2.1 to Clause 8’included specify the bidirectional communication using twisted
alling and Clause 9 to 9.5 the unidirectional communication using twisted pair signallin

Normative references

followingsdocuments are referred to in the text in such a way that some or all of their con
stitutes\requirements of this document. For dated references, only the edition cited app
undated references, the latest edition of the referenced document (including
ndments) applies.

second set of profiles allows wumidirectional communication between a given Enei)rgy

part of IEC 62056 describes two sets of profiles: the first set of profilesiallows a
Ffectional communication between a client and a server. This set of profiles is made of three
iles allowing local bus data exchange with stations either energized orCnet. For non-

are

41;

and

he COSEM object model as specified in IEC 62056-5-3 and in IEC 62056-6-2 respectiVely.

that
sion

of

pair
g.

tent
ies.
any

IEC 61334-4-41:1996, Distribution automation using distribution line carrier systems — Part 4:
Data communication protocols — Section 41: Application protocols — Distribution line message
specification

IEC 62056-51:1998, Electricity metering — Data exchange for meter reading, tariff and load
control — Part 51: Application layer protocols

IEC 62056-5-3:2017, Electricity metering data exchange — The DLMS/COSEM suite — Part 5-3:
DLMS/COSEM application layer

IEC 62056-6-2:2017, Electricity metering data exchange — The DLMS/COSEM suite — Part 6-2:
COSEM interface classes
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ISO/IEC 8482:1993, Information technology — Telecommunications and information exchange
between systems — Twisted pair multipoint interconnections

EIA 485, Standard for Electrical Characteristics of Generators and Receivers for Use in
Balanced Digital Multipoint Systems

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

No terms and definitions are listed in this document.
ISOjand IEC maintain terminological databases for use in standardization at the following
addresses:
e |EC Electropedia: available at http://www.electropedia.org/
e |SO Online browsing platform: available at http://www.iso.org/obp
3.2| Abbreviated terms
ADP Primary Station Address
AD[G General Secondary Address. Broadcast Address
ADB Secondary Station Address
AGN Normal Wakeup
AGJT General call for a General Energized Station
APDU Application Protocol Data Unit
AP General Primary Address
AR}{ COM field value: Rejection of authentication in remote programming exchange
ASpU Application Service Data Unit
ASD COM field value: Call to/forgotten Stations
AU COM field value: Authentication command
COM Control field of/the*Data Link layer
COSEM Companion Specification for Energy Metering
DA[ COM fieldwalue: Response of remote reading exchange
DEPp Data.Encryption Standard
DLMS Distribution Line Message Specification (IEC 61334-4-41)
Device Language Message Specification (IEC 62056-5-3)
DSpuU Data link Service Data Unit
DRY COM field value: Data Rejected
Value of COM notifying the rejection of remote programming exchange data
Dsap Transport data unit label. Coded over 3 bits. Its value is 6.
DTSAP Destination of Transport Service Access Point
ECH COM field value: Echo of remote programming exchange data
ENQ Remote reading exchange request
EOS COM field value: End of remote programming exchange
1B Initialisation of the bus
LDTI Local Data Transmission Interface
MaxRetry Maximum number retransmissions. Limited to 2.
MaxRSO Maximum number of RSO listening windows. Fixed at 3.
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PDU Protocol Data Unit

PRE COM field value: Pre-selection of energised stations

REC COM field value: Remote programming exchange request

RSO COM field value: Response to a call to forgotten stations

SEL COM field value: Acknowledgement of the pre-selection of energized stations

STSAP Source Transport Service Access Point

TAB In the case of the EURIDIS profiles without DLMS and without DLMS/COSEM: data code.

In the casej)fF prcg_\fjles using DLMS or DLMS/COSEM: value at which the equipment is
programmea—tor-Diseovery

TABI List of TAB field

TAEB Duration of an Alarm Signal on the Bus

TIQ Transmission of Information to the Customer

TOAG Maximum wait time for an energized station once selected, to recognise a general call AGN

TOALR Wait before sending an AGN after reception of an AGN or AGT

TOL Maximum waiting time for a request from the upper layer

TOPRE Maximum waiting time for a response to a pre-selection.

TOY Time of Use

TPDU Transport Protocol Data Unit

TSbU Transport Protocol Service Unit

TRA COM field value: Acknowledgement of point to peiht transfer

TRB COM field value: Broadcast remote transfer{ranie not acknowledged

TRF COM field value: Point to point remote transfer exchange

T1 Time out to wait for a response according to a request

XBA COM field value: Response to a change of speed request

XBR COM field value: Change of speed request

ZA Field reserved for bidirectional programming authentication

ZA? Field reserved for bidirectional programming authentication
4 |General description
4.1 Basic vocabulary
All gommunication calls upon two systems called Primary Station and Secondary Station. [The
Primary Station is the system that decides to initialize a communication with a remote sysitem
called,Secondary Station; these designations remain valid throughout the duration of|the
communication.

A communication is broken down into a certain number of transactions. Each transaction
consists of a transmission from the Transmitter to the Receiver. During the sequence of
transactions, the Primary Station and Secondary Station systems take turns to act as
Transmitter and Receiver.

For the local bus data exchange profile with DLMS or DLMS/COSEM, the terms Client and
Server have the same meaning as for the DLMS model (refer to IEC 61334-4-41 or
IEC 62056-5-3). The Server (which is a Secondary Station) receives and processes all
submissions of specific service requests. The Client (which is a Primary Station) is the system

that

uses the Server for a specific purpose by means of one or more service requests.
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4.2 Profiles, layers and protocols

4.2.1 Overview

- 11 -

This document specifies three profiles as shown in Figure 1.

e the base profile (without DLMS), see 4.2.2;
e the profile with DLMS, see 4.2.3;
o the profile with DLMS/COSEM; see 4.2.4.

spe

profiles to be installed on the same bus.

Application layer

Application-62056-3-1
protocol

/
rorooro -,

d negotiation is available. This common physical layer allows stations using diffe

COSEM model
IEC 62056-6-2

Application layer
IEC 62056-51

DLMS+ protocol
Application+ protocol
Transport+ protocol

Applicationdayer
IEC 62056-5-3

DLMS/COSEM protocol

ofile
rent

Transport layer

Support manager|

Data link layer

| ink-62056-3-1
protocol

Data link layer

Link-E/D protocol

Physical layer

Physical-62056+3-1
protocel

Data link layer

Link-E/D protocol

BTe architecture

Physical layer

Physical-62056-3-1
protocol

Architecture with DLMS

Physical layer

Physical E/COSEM
protocol

Architecture with
DLMS/COSEM

4.2.2 Base profile (without DLMS)

The base profile (without DLMS) uses three protocol layers:

Figure 1 — IEC 62056-3-1 communication profiles

o the physical layer with the Physical-62056-3-1 protocol specified in 5.1;
e the data link layer with the Link-62056-3-1 protocol, specified in 5.2, and

e the application layer with the Application-62056-3-1 protocol specified in 5.3.

IEC
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This profile allows remote reading, remote programming, point-to-point remote transfer — which
is a simplified remote programming service — broadcast remote transfer, remote supply of
ondary stations, detecting forgotten stations and alarm functions. The related
communication services are specified in 4.4.

secC

4.2.3 Profile with DLMS

The profile with DLMS uses three protocol layers:

Thig

ser

4.2

the same physical layer as the base profile, specified in 5.1;

la

+ Hv P |
L

<l 1 H +lo Lol L + 1 H H ol Falile) <l
e uaila 11T\ Iaycl UDIIIU UIC LITTATL/D PJTULULUTL, opJTUITITU TIT U. L, 4dllu

he application layer specified in IEC 62056-51, using the Transport+, Application¥
DL MS+ protocols, see 6.3.

ices are specified in 4.5.

@ Profile with DLMS/COSEM

Thel profile with DLMS/COSEM uses four protocol layers:

he physical layer, similar to the one used in the base profile and the profile with DL
pecified in 5.1, but with speed negotiation, see 7.2;

he data link layer using the Link-E/D protocol. This is¢he same as the data link layer of
brofile with DLMS, except that it interfaces with thesupport manager layer and the trans
ayer. See 7.3;

he support manager layer supports some spécific process for the management of the
see 7.4;

he transport layer provides segmentation and reassembly of APDUs, see 7.5;

he application layer as specified in<lEC 62056-5-3 taking into account some restriction
he Euridis bus, see 7.6.

The| profile with DLMS/COSEM allews using the COSEM object model and the DLMS serv

acc

4.3

Int
for
des

In th

the

4.4

4.4.

bssing the COSEM objects(over the Euridis bus.

Specification language

is document, the-protocol of each layer is described by state transitions represented in
of tables. The syntax used in making up these tables is defined by a specification langu
cribed in Apnex A.

table-is always taken as the reference.

profile also allows using DLMS as specified in IEC 61334-4-41. The related communicat

and

on

MS,

the
port

pus,

s of

ces

the
age

e eyent'of a difference in interpretation between part of the text and a state transition taple,

Communication services for local bus data exchange without DLMS

1 Overview

The list of available services (see Annex |) at the Application level layer is:

o O T o

)
)
)
)
)

D

f)

remote reading of data, see 4.4.2;

remote programming of data, see 4.4.3;

point to point remote transfer, which is a simplified remote programming service, see 4.
broadcast remote transfer, 4.4.5;

bus initialization, 4.4.6;

forgotten station call, 4.4.7.

4.4;
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2 Remote reading exchange

The ENQ exchange consists of two frames arranged in one sequence:

4.4,

The]

inte

| —— N ADS ADP ||COM |[|CRC

remote reading frame containing the type of data to select in the TAB field

1 6 1 1 1 2
byte  bytes byte byte byte bytes

................ > [IN ADS ADP ||COM ||ITAB |[|CRC

COM=ENQ (ENQuery) see D.1

positive acknowledgement frame with the selected data in the DATA field

1 6 1 1 1 O0to 116 2
byte  bytes byte byte byte bytes bytes
{rmmmmmm e N ADS ADP ||COM ||TAB ||DATA CRC

|
COM=DAT (DATA) see D.1

negative acknowledgement frame (TAB identifier unknown)

1 6 1 1 2
byte  bytes byte _byte bytes

|
COM=DRJ (Data ReJected) see D.1

3 Remote programming exchange

only one-sequence with two frames:

REC exchange consists of four frames arranged in two sequences. Since there i an
rnal sequence for authentication purpose, from the application point of view, it seems t¢ be

remote programming frame containing data in the DATA field and their type in the TAB field

1 6 1 1 8 8 1 0to 100 2
byte  bytes byte byte bytes Dbytes byte  bytes bytes
---------------- > |IN ADS ADP [|COM [|ZA1 ZA2 TAB ||DATA CRC

| NA1 0
COM=REC (RECeption) see D.1
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positive acknowledgement frame (no authentication trouble)

1 6 1 1 8 8 2
byte  bytes byte byte bytes Dbytes bytes

| 0 0
COM=EOQOS (End Of Session) see D.1

021

hegative acknowledgement frame (no authentication trouble but remote programming-q
hot validated)

1 6 1 1 2
byte  bytes byte byte bytes

.................. N ADS ADP ||COM |[|CRC

|
COM=DRJ (Data Redécted) see D.1

hentication is carried out by an exchange of random numbers ciphered using a secret
Cific to each Secondary Station. The random numbers are defined in 8 bytes and they

the Secondary station.

ndom number NA1 is first generated by'the Primary Station and transmitted into the
of the remote programming frame while field ZA2 is set to zero.

arrival at the Secondary Station, field ZA1 is ciphered by the DES algorithm with key H

th consists of two frames.

first frame (from Secondary to Primary Station) contains this random number NA1K in 1
and a random number NA2 generated by the Secondary station in field ZA2.

reception of ‘this frame, the Primary Station compares the ZA1 field to an NA1" nun

obtained by ciphering the transmitted NA1 number using the DES algorithm with key Ki. If N

= Z
Oth
con

brwisé; it considers the Secondary Station has not been authenticated and aborts
munication session.

lata

key
are

ered with the DES algorithm using an 8-byte Giphering key Ki known both to the Primary

VA1

(i to

the ciphered random number'NA1K. Then occurs the internal sequence for authenticaltion

ield

ber
A1’

A1, thef the Primary Station considers the called Secondary Station as authenticated.

the

After correct authentication of the Secondary Station, the Primary Station first ciphers the
random number NA2 by the DES algorithm with key Ki to get the ciphered random number NA2K

and

then transmits it into field ZA2 while field ZA1 is set to zero.

On reception of this response frame, the Secondary Station compares the ZA2 field to an NA2’
number obtained by ciphering the transmitted NA2 number using the DES algorithm with key
Ki. If NA2" = ZA2, then the Secondary Station considers the Primary Station as authenticated.
Otherwise, it considers the Primary Station has not been authenticated and sends a negative
acknowledgment frame.
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The internal authentication exchange is the following:

e internal authentication frame containing the ciphered random number NA1K in field ZA1 and
the random number NA2 in field ZA2

1 6 1 1 8 8 1 0to 100 2
byte  bytes byte byte bytes bytes byte bytes bytes
S N ADS ADP ||COM [|zZA1 ZA2 ||TAB |[|DATA CRC
| NA1K NA2

COM=ECH (ECHo) see D .1

e Dpositive response frame containing the ciphered random number NA2K in field ZA2 (if|the
Secondary Station is considered as authenticated)

1 6 1 1 8 8 2
byte  bytes byte byte bytes bytes bytes

] > |IN ADS ADP ||COM [|ZA1 ZA2 ||ERC

I 0 NA2K

COM=AUT {AUThentication) see D.1

e an authentication rejection frame replaces thesnormal EOS or DRJ frame when the Primary
Station is not considered authenticated

1 6 1 A 2
byte  bytes byte . “byte bytes

D3 N — N ADS ADP ||COM |[|CRC

|
COM=ARJ (Authentication ReJected) see D.1

444 Point to point remote transfer exchange

Thig TRF exchange consists of two frames arranged in one sequence. From the application
point of view, it seems to be a remote programming exchange in a single sequence with no
authentication:

. hoint to Inninf remote transfer frame Pnnfnining data in the DATA field and their type inlthe

TAB field

1 6 1 1 1 0to 116 2
byte  bytes byte byte byte bytes bytes
------------------- > |IN ADS ADP [|COM ||TAB ||DATA CRC

|
COM=TRF (TRansFer) see D.1
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e positive acknowledgement frame

1 6 1 1 2
byte  bytes byte byte bytes

D — N ADS ADP ||COM [|CRC

|
COM=TRA (TRansfer Acknowledgement) see D.1

e hegative acknowledgement frame (remote transfer data not validated)

1 6 1 1 2
byte  bytes byte byte bytes

D3 N — N ADS ADP ||COM ||CRC

|
COM=DRJ (Data Redected) see D.1

4.45 Broadcast remote transfer frame

Thig TRB frame does not involve any frame answer. Eram the application point of view, it segms

to ble a point to point remote transfer, but without acknowledgement since it is a broadcast

e proadcast remote transfer frame containing*data in the DATA field and their type in the TAB

ield
1 6 1 1 1 0to 116 2
byte  bytes byte® byte byte bytes bytes
B > |IN ADS ADP ||COM ||TAB ||DATA CRC

|
COM=TRB (Transfer Broadcast) see D.1

The| secondary address (which defines the receiving Secondary Stations) shall be a broadg¢ast

esSs.

4.4. Bus-initialization frame
Thig IB-frame does not involve any frame answer. From the application point of view, it se
to ; : . :

EMS

cial

flag (called forgotten station flag) to TRUE for all Secondary Stations that have been

programmed with the ADP address:

e bus initialization frame

1 6 1 1 2
byte  bytes byte byte bytes

................... > |IN ADS ADP ||COM |[|CRC

I
COM-=IB (Initialize Bus) see D.1
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The secondary address (which defines the receiving Secondary Stations) shall be a broadcast

add

ress.

After the bus initialization frame, any Secondary Station receiving a correct ENQ frame
containing a known TAB identifier will then no longer be considered as a "forgotten station".

4.4.7 Forgotten station call exchange

This ASO exchange consists of two frames arranged in one sequence. At the end of a remote
reading sequence, the Primary Station can search for stations whose forgotten station flag is
TRUYEAmadmarn-6-—1005-

As

B correct remote reading exchange sets the forgotten station flag of the correspon

statjon to FALSE, the ASO exchange normally occurs after the completion of a remote rea

seq

frame.

The| Primary Station manages several time slots. When detecting a collision, it has to retry
ASQ exchange. Nevertheless, each time a correct Secondary Station-answer is received,

Prin

readling exchange with this station.

ling
ding

Lience that is one or several remote reading exchanges preceded by a bus linitializaftion

an
the

nary Station shall eliminate it from the list of forgotten stations by,'operating a correct remote

In drder to ensure the selection constraints (described in 4:4.9), the non-energized statlons
sha|l answer in the first time slot of the first ASO exchange. Then, only the forgotten statjons
are |selected and the usual principle can be used for the following ASO exchanges.
e [orgotten station call frame containing selection criteria in the TABi field (1 to 40 TAB
dentifiers)
1 6 1 1 110 40 2
byte  bytes byte *byte bytes bytes
B > |IN ADS ADP ||COM [|TABI CRC
|
COM=ASO (A forgotten StatiOn call) see D.1
The|lsecondary address-(which defines the receiving Secondary Stations) should be a broad¢ast
addfress.
¢ hAcknowledgement frame containing the first TAB recognized by the unit and the ADS of|the
station
1 6 1 1 1 6 2
byte  bytes byte byte byte bytes byte
S
S N ADS ADP ||COM [|TAB ||Data=ADS CR
C
|
COM=RSO0 (Reply from forgotten StatiOn) see D.1
e The data field containing the ADS of the secondary station responds to the call to forgotten

stations.
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4.4.8 Frame fields
N total number of bytes in the frame, including N.

ADS absolute physical address of the Secondary Station coded as a 48-bit string. There
is only one broadcast physical address which is the general broadcast ADG coded

as "000000000000"in hexadecimal 1.
The ADS also corresponds exactly to the System Title of the Secondary Station.

ADP physical address of the Primary Station coded as an 8-bit string. The value "00"H
is reserved for the coding of the physical address of the general primary APG 2.
Any Secondary Station solicited by a Primary Station whose physical address is
APG, replies with the first primary physical address with which it has \bleen

programmed.
COM command code depending on the exchange and the frame direction (see Annex D).
ZA1, ZA2 fields reserved for authentication operated during the remote~ programming
exchange.
TAE type of data selected associated with some command codes (ENQ, DAT, REC, TRF,

TRB or RSO). The value "00"H is reserved for systems management, the value
"FF"H for alarm management.

DATA information packet from the host application. This field.-can be eventually empty
depending on the command code.
CRC Cyclic Redundancy Check field corresponds tothe 16 redundant bits of the ¢RC

whose principle is described in Annex E.

Thel frame fields are transmitted in an ascending order (from N to CRC). When a field contgins
data over several bytes, the transmission begins with”the least significant byte and ends with
the |most significant one. However, the DATAfield is considered as a byte string and is
transmitted in an ascending order.

4.4 Principle of the energy remote\supply

The| general principle of the data exchianges is preserved for the non-energized stations. [The
notipn of energy remote supply is.only added for communication between a Primary Station fand
one|or more Secondary Stations.

To tregin a communication session, the Primary Station should send a "Wakeup Call" designhed
to ajert the communications system of every Secondary Station connected to the bus. This|call
is alcontinuous carrieryfor a nominal time depending on the energy remote supply mechanism:

e the "Wakeup €all" signal duration is AGT to wake up non-energized stations;

e the "Wakeup Call" signal duration is AGN to wake up energized stations.

Remark: A Secondary Station can be configured in Alarm mode. It is then remote supplied
continuously and so can transmit the alarm to the Primary Station (see 4.4.11).

1 Other broadcast addresses could be defined depending on the naming rules adopted in companion standards for
the semantics of the System Titles which are often based on a manufacturer code, a manufacture year and an
equipment type.

2 Other general addresses could be defined depending on the naming rules adopted in companion standards for
the semantics of operator identifiers which are often based on a utility code.


https://iecnorm.com/api/?name=d27a58abd99bea4e3eb68235c8620109

IEC

62056-3-1:2021 © IEC 2021 -19 -

Then, whatever type of remote station is selected (energized or not), an intermediate AGN
"Wakeup Call" signal shall also be required at the Primary Station side in the following

circ

For
rem

AP
ast
ene

As §

umstances:

before the first ENQ or TRF exchange;

before the sixth consecutive and successful ENQ or TRF exchange with the same

Secondary Station;

before the first ENQ or TRF exchange with a different Secondary Station to the
previously selected in the preceding ENQ or TRF exchange;

before any REC exchange;
T

one

pbefore any TRB frame;
before any IB frame;

pefore any ASO exchange.

non-energized stations, it means that the Primary Station can avoid toe. wake up all
ote stations when not necessary, and then save its energy.

rimary Station can use a specific modem ensuring both the energy remote supply as
he modulation and demodulation functions. The communicatiofr-time and the number of 1
Fgized stations shall be optimized in order to save the battéry of the Primary Station.

fungtions. In this case, an auxiliary station continuously/supplies the bus with energy.

A Secondary Station generally contains only one logical application referenced by its A
Such a station may or may not be energized.

A multiple Secondary Station (containing several logical applications corresponding to sey|
AD$s) should be a non-energized statign.’ This feature is described more fully in Clause 8.

4.4,

To

10 Non-energized station preselection exchange

bptimize the bus consumption, a preselection exchange enables the Primary Statio

selgct a non-energized Secondary Station.

Thel| preselection exchange occurs after an AGT "Wakeup Call" signal addressed to all 1

ene
Sta
the

Sta

Dur
volt

ion should be.short enough and the addressed Secondary Station should answer be
riggeringofthe TOPRE wakeup. Not seeing an answer in time, the modem of the Secon
ion goes_back in a low consumption state.

ngsthe preselection exchange, all the non-energized stations consume energy. The

nother possibility, the Primary Station might only focus-on the modulation and demodulaft

the

well
on-

on

DS.

eral

h to

on-

rgized stations(of the bus. To limit the bus consumption, the first frame sent by the Primary

fore
lary

bus

nnnnn ditha onorav ctoraan cananitare Adasraacn it tha nan calantad ctatinne Ao W

ack

g Tt T CToTgy otoragt—Capatrtoro Ot orCooC—our o o T Tt U otatrioTTo—go Tt oo

in a low consumption state. Then the continuously sent energy charges the energy storage

cap

acitors and the bus voltage increases.

The modem of the Primary Station should store sufficient energy before the first preselection.
This step is guaranteed by a wait-time controlled thanks to the TICB wakeup. At the end of a
preselection, the energy storage capacitors are empty and the Primary Station shall wait for the

bus

voltage increase before a second preselection.

As the preselection frame shall not be more than 18 bytes long, it can be:

e an ENQ frame;

e a TRB or TRF frame, if and only the data field is less than or equal to 6 bytes long;
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an IB frame;

an ASO frame, if and only the number of TABi fields is less than or equal to 7.

As the first frame of REC and TRF exchanges may be too long, an additional service is provided
for preselection. This fully transparent preselection exchange consists of two frames arranged
in one sequence.

S F— > |IN ADS ADP ||COM ||ICRC

To
an

Primary Station shall send a new AGT "Wakeup Call" signal.

4.4111 Communication exchange after preselection

non

The]

non-energized station preselection frame

1 6 1 1 2
byte  bytes byte byte bytes

|
COM=PRE (PREselection) see D1

hcknowledgement frame

1 6 1 1 2
byte  bytes byte byte bytes

| I N ADS ADP [|COM [|CRC

|
COM=SEL (SELected) see D.1

save the energy of the Primary Station, there is no retry during a preselection exchang
hddressed non-energized station does not answer correctly, it is not selected and

Aftgr preselection, the modem of a non-energized station can stay awake for the continlI:ing
conmmunication and delays are not critical since the number of connected devices is limi
The| Primary Station(supplies the selected station and charges the capacitive reservoirs of|

Lselected stations.

hffet, a short period of inactivity during the communication session when no intermed

A

e. If
the

ed.
the

normal-end of the communication session occurs differently depending on the engrgy
rempote supply mechanism:

iate

wakeup TOL;
after a longer period of inactivity during the communication session for non-energi
stations. This period is checked by the wakeup TOAG.

v the

zed

Note that for a non-energized station, as far as there is no timeout of TOAG wakeup, an
intermediate AGN "Wakeup Call" signal is enough to go on the current communication session.

4.4,

12 Alarm function

A device integrated in a simple or multiple Secondary Station (see 8.2.3) can transmit alarms
to the primary station, providing it can integrate functions of interface as described hereinafter.

An alarm shall be fetched from the Secondary Station in 10 s maximum.
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A programmable configuration on the Interface and one on each device selects the status of
Alarm mode: Active or Inactive.

When Alarm mode is active, the device can generate an alarm, inside the secondary station.

The

Alarm function is effective only if the supply is present and permanent on the bus.

The device sends the alarm during TASB. TASB is long enough to force an "0" state on the

secondary bus and to be detected by the Interface, even if a communication is in progress.

Alarm mechanism is described in Figure 2.

BUS Secondary BUS

<~ TAB—> « TASB -

F / ;/EI €==== Interface €==== _|

Figure 2 — Alarm mechanism

alarm is not directly transmitted towards the primary station. The interface receives
m and transmits it by sending a "0" (50 kHz carcier) during TAB on the bus when
Sible:

No communication on the bus.

When the interface receives the alarm onc¢the secondary bus, it transmits it on the bus.

Dn synchronization of AGN or AGT ‘when a communication is in progress. Whe

ransmits it to the bus after one aof\the following events:
p TOALR after the end of AGN or AGT reception;

p  when the normal end.of the communication session occurs.

In this way, the interface can filter the alarm to avoid conflict on the bus.

Aftg
with

r the alarm generation, the Secondary Station will be considered as a "forgotten staf|
a selection criterion equal to FF.

The]

pri

ary station receives an alarm, it enters in Forgotten Station Call procedure with a selec

communication is in progress on thei'bus, the Interface memorises the alarm received.

IEC

the
tis

on

primary.station configured in Alarm mode listens to the bus when there is no communication

the
tion

ondhe bus and after transmission of an AGN or AGT in order to detect an alarm. When

criteria“in the TABi field equal to FF (see 4.4.7)

Tim

4.5

ing diagrams explain Alarm management in 5.1.3.

Communication services for local bus data exchange with DLMS

DLMS does not offer services to operate the bus initialization and forgotten station call
mechanisms. Nevertheless, the IB frame and the ASO exchange are supported and managed
as they are with the local bus data exchange profile without DLMS except that the forgotten
station flag is considered as a global variable shared with the Application Programming

Inte

rface.
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Remote reading of data and point to point remote transfer are directly foreseen by DLMS. But
the (redundant) remote programming of data is not supported since authentication is reserved
for the Application layer.

As data semantics is managed by DLMS, the frame format is very simple and only unmarked
frames are required. To ensure compatibility with the profile without DLMS, this frame format is
defined by the following nine fields:

1 6 1 3 1 2 2 0to 117 2
bytes byte bits bit bits bits bytes bytes
byte
Size ADS ADP DATA+ || Priority || Send || Confirm Text CRC

Size total number of bytes in the frame, including Size. If its value is not A1, the Receliver
knows that the frame contains data in the Text field

AD$ same rules as for local bus profile without DLMS
ADP same rules as for local bus profile without DLMS
DATA+ always coded "111"B

Pridrity transmission priority level of the current frame. The Application layer sets this prigrity
according to the requested service

Send number of the last frame sent
Corfirm number of the last frame received without error

Text DSDU (Data link Service Data Unit) from.thé higher level. A frame does not necessarily
contain text. If data from the Applicationayer is available when the frame is sent, then
the Text field will contain data, otherwise it will be empty. This mechanism provides
the conditions for balanced bi-dirgctional data transmission. In order not to confuse
DATA+ frame with frames from._the profile without DLMS, the DATA+, Priority, Send
and Confirm fields make up a@pecial command code COM whose values are diffefent
from the already reserved COM values (see Annex D)

CRC same rules as for local bus profile without DLMS
The|frame fields are transmitted in ascending order (from Size to CRC). When a field is coded
on geveral bytes, the transmission begins with the least significant byte and ends with the most

sigrlificant one. Howeuer, the Text field is considered as a byte string and transmitted in
ascending order.

4.6| Systems'management

Thel purpose-of Systems management is to allow an enrolment. This enrolment includeg an
identification of Secondary Stations on a bus. The Discover service is provided for this purppse.

The enrolment consisis of a sequence of Discover requesis issued by the aclive initiator [ocated
inside the Primary Station. Each Discover service is provided to inform the remaining new
stations that they will have a chance to respond in the next time slots.

A Discover request conveys a specific response-probability argument as an integer in the range
[0, 100]. It expresses the probability, in per cent, that a new station responds. When it is set to
100, all the new stations on the bus shall respond.

On reception of a Discover indication, each Secondary Station tests the value of its flag
Discovered. If it is set to TRUE, the indication is discarded; otherwise it draws a random number
between 1 and 100. If this number is smaller than or equal to the response-probability argument,
the new station will issue a Discover response and set its flag Discovered to TRUE.

The flag Discovered is always reset on a receiving of an IB frame.
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To ensure a maximum compatibility (for stations including DLMS/COSEM, DLMS or otherwise),

it is

5

5.1
5.1.

proposed to implement the systems management as indicated in Annex H.

Local bus data exchange without DLMS

Physical layer
1 Physical-62056-3-1 protocol

The Physical-62056-3-1 protocol of the Physical layer of the local bus data exchange profile

with
diffe

The
ene
by 4
TOL

Aftd
half

5.1,
The

The
Cal

The
AGT

Timjng type and characteristics are described in Annex B.

The

out DCLMS behaves asymmetrically. The state machine of the Primary Station is there
rent from that of the Secondary Station.

Physical-62056-3-1 protocol supports the Secondary Stations whether ormnot they
rgized. As already stated in the general description, the remote stations are.woKen up ei
n AGN or an AGT "Wakeup Call" signal and a communication session ends’ after expin
or TOAG wakeup.

r a "Wakeup Call" signal, a communication session is then made&_asynchronously ang
tduplex at 1 200 bits/s on the bus.

2 Physical parameters

value of the maximum size of a frame being received, MaxIndex, is set to 128.

value of the maximum number of RSO time slots/for the processing of a "Forgotten Stat
", MaxRSO, is set to 3.

AGN duration of an AGN "Wakeup Call!'signal shall be in the range [50, 150[ ms, while
[ duration of an AGT "Wakeup Call" signal shall be in the range [200, 300[ ms.

values of Table 1 are defifed for a Primary Station.

ore

are
ther
y of

by

ons

the
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Table 1 — Primary Station timing
Min. | Nominal | Max. | See Type Definition
ms ms ms B.1
TA10 |- - 120 TSLA Maximum waiting period of the first byte of a frame being
received
TAB 100 TC Duration of an alarm signal on the bus
TAGN |- 100 - TPDF Duration of an AGN "Wakeup Call" signal
TAO |- - 40 TC Maximum waiting period of one byte of a frame being received
whose expiry indicates the end of a frame
TARBO | - 500 - TC Length of an RSO time slot
TAYB 1200 TC Waiting period after the beginning of an alarm signal
TEMPO | - 40 - TC Safety delay at the end of transmission of a Wake ‘up signal pr a
frame
TOE |- - 2500 |TL Safety delay for transmitting to protect against/defective
hardware
TOL |- - 100 TSL2 Maximum waiting time for a request coming from the upper layer
T1 _ 10 000 _ TL Maximum waiting time for a response from the secondary station
Non-energized station specific (Supply)
TAGT |- 250 - TPDF Duration of an AGT "Wakeup Call" signal
TIgB |8 000 |- - Ta Initial bus charge pefiod
TOAG |- - 3000 |TPFD Maximum delay for a’selected non-energized station to

recognize an AGN "Wakeup Call" signal

Thelvalues of Table 2 are defined for a Secondary Station.
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Table 2 — Secondary Station timing

Min. | Nominal | Max. Type? Definition
ms ms ms
TA10 30P - 160 TSLA1 Maximum waiting period of the first byte of a frame being
received
TAB 100 - TC Duration of an alarm signal on the bus
TAGN 50 100 150 TPDF Duration of an AGN "Wakeup Call" signal
TAO - - 40 TC Maximum waiting period of one byte of a frame being
received whose expiry indicates the end of a frame
TIARSO - - 500 TC Length of an RSO time slot
TOALR 20 - - TL Waiting to send an AGN after an AGN or AGT reception
TOE - - 2500 |TL Safety delay for transmitting to protect against defective
hardware
TOL - - 100 TSL2 Maximum waiting time for a request coming/from the uppgr
layer
Non-energized station specific (Supply)
TAGT 200 250 300 TPDF Duration of an AGT "Wakeup Call’ signal
TASB - 1200 |- TL Duration of a secondary-bus,alarm signal
ricB 8 000 |- - Ta Initial bus charge period
TOAG - - 3 000 TPFD Maximum delay for a‘selected non-energized station to
recognize an AGN)"Wakeup Call" signal
TPAGN - - 300 Tc Maximum d€lay of inactivity to recognize the end of a
communicCation session with an energized station
TOAPPEL |- - 180 TPFD Maximum waiting period of the first byte of a preselection
frame-being received
TOBAVAR |- - 260 TPDF Safety delay to protect against defective length of
D preselection frame
TOPRE - - 130 TPED Maximum waiting for a preselection answer
TQSEUIL |- 150 - TC Duration of a "Wakeup Call" signal which wakes up a nonf
energized station
TVASB 40 - - TL Minimum duration of an alarm signal on the secondary bus
2 For the definition of differenttiming types, see Clause B.1.
b RAfter a "Wakeup Call",“a-minimum duration of 30 ms is necessary.
513 Timing-diagrams
Figdre 37 Eigure 4 and Figure 5 can be used to show different types of session of the protpcol

for Ton-energized secondary stations.

Preselection

AGT Frame AGN
TOSEUIL TAO
“—> “——>>
TICB <TAGT <TOAPPEL <TOBAVARD < TOPRE <TOAG
- «——
—_—

IEC

Figure 3 — Exchanges in continuous operation
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Figure 4 — Alarm event without any communication in progress
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Figure 5 — Alarm event with a communication in progress

514 Physical services and service primitives

The| user of the Physical-62056-3-1 protgcol can use the services and service primitives given
in Tlable 3.

Table 3 — Physical services and service primitives

Service Service primitive

Phy_DATA Phy_DATA.req(Frame)
Phy_DATA.ind(Frame)

Phy_UNACK Phy_UNACK.req(Frame)

PhyNAPPG Phy_APPG.req(TypeAG)
Phy_APPG.ind()

Phy_ASO Phy_ASO.req(Frame)
Phy_ASO.ind(Frame)

Phy RSO Phy RSO.req(Frame, Window)

Phy_COLL Phy_COLL.ind()

Phy_ALARM Phy_ALARM.req()
Phy_ALARM.ind()

Phy_ABORT Phy_ABORT.req()
Phy_ABORT.ind(ErrorNb)

The role assigned to each primitive is as follows:
e Phy DATA.req(Frame) enables the Data Link layer to request the Physical layer to transmit
a frame Frame;

e Phy DATA.ind(Frame) enables the Physical layer to inform the Data Link layer that a frame
Frame is available;
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e Phy UNACK.req(Frame) enables the Data Link layer to request the Physical layer to
transmit a frame Frame without waiting for acknowledgement;

e Phy_ APPG.req(TypeAG) enables the Data Link layer to request the Physical layer to
transmit a "Wakeup Call" signal. The duration TypeAG of this signal is either AGN or AGT;

e Phy APPG.ind() enables the Physical layer to inform the Data Link layer of the end of the
transmission of a "Wakeup Call" signal;

e Phy_ASO.req(Frame) enables the Data Link layer to request the Physical layer to transmit
a "Forgotten Stations Call" frame;

e Phy ASO.ind(Frame) enables the Physical layer to inform the Data Link layer that a frame

Frame has been received in one of the time slots of the forgotten stations;
e Phy RSO.req(Frame, Window) enables the Data Link layer to request the Physicallayagr to
ransmit a Forgotten Stations Call frame Frame in the time slot number Window;
e Phy_COLL.ind() enables the Physical layer to inform the Data Link layer thata'collision|has
pbeen detected in one of the time slots of the forgotten stations;
e Phy ALARM.req() enables the Data Link layer to request the Physicahlayer to transmif an
Alarm;
e Phy_ALARM.ind() enables the Physical layer to inform the Data\Link layer of the arrival of
an alarm;
e Phy ABORT.req() enables the Data Link layer to request-the Physical layer to end its
Activity;
¢ Phy_ ABORT.ind(ErrorNb) enables the Physical layer*to inform the Data Link layer of|the
pccurrence of a fatal error identified by the numberErrorNb.
515 State transitions
The| Physical-62056-3-1 state transitions are@s specified in Table 4, Table 5, Table 6, Table 7
and|Table 8.
Table 4 — Physical-62056-3-1 state transitions: Primary Station
Injitial Triggering condition Set of actions Final
state statle
Initial Strue() MaxRS0O=3 Stoppgd
MaxIndex=128
Collision=FALSE
SessionAGT=FALSE
wait_time(TICB)
Stopped Phy _APPG.req(AG) & AG=AGN stop_timer(TOAG) W.AG
FlagAbort=FALSE
TypeAG=AGN
send_AG(TypeAG)
Stopp€d | Phy_APPG.req(AG) & AG=AGT SessionAGT=TRUE W.AG
FlagAbort=FALSE
TypeAG=AGT
send_AG(TypeAG)
Stopped | time_out(TOAG) Phy_ABORT.ind(EP-2) Stopped
SessionAGT=FALSE
Stopped Phy_ABORT.req() $none() Stopped
Stopped data-carrier_on init_timer(TAB) W.ETABS
init_timer (TASB)
W.ETABS | data_carrier_off stop_timer(TASB) Stopped
stop_timer(TAB)
W.ETABS |time_out(TAB) Phy_ABORT.ind(EP-3) W.TASB
Phy_ALARM.ind()
W.AG AG_sent_event Phy_APPG.ind() W.TAB
init_timer(TEMPO)
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Initial Triggering condition Set of actions Final
state state
W.AG Phy_ABORT.req() FlagAbort=TRUE W.AG
W.TAB data-carrier_on Carrier = TRUEInit_timer(TAB) W.TAB
init_timer (TASB)
W.TAB data-carrier_off Carrier = FALSE W.TAB
stop_timer(TAB)
stop_timer (TASB)
W.TAB time_out(TEMPO) & not(FlagAbort) & not(Carrier) init_timer(TOL) M.Send
W.TAB time out(TEMPO) & FlagAbort & not(Carrier) wait time (TOL) T.Session
W.T|AB time_out(TEMPO) & Carrier init_timer(TOL) W:ETAB
W.TAB Phy_ABORT.req() FlagAbort=TRUE W-TAH
W.HTAB |time_out(TAB) Phy_ABORT.ind(EP-3) W.TA$B
Phy_ALARM.ind()
stop_timer(TOL)
W.HTAB | data_carrier_off & not(FlagAbort) stop_timer(TAB) M.Send
stop_timer (TASB)
W.HTAB |data_carrier_off & FlagAbort stop_timer(TAB) W.TOl
stop_timer (TASB)
W.HTAB | Phy_ABORT.req() FlagAbort=TRUE W.ETAB
W.TIASB |time_out(TASB) $none() Stopped
W.T|OL time_out(TOL) $none() T.Ses$ion
M.Send Phy_DATA.req(Frame) Service=NORMAL SendHirst
M.Send Phy_UNACK.reqg(Frame) Service=UNACKNOWLEDGED SendHirst
M.Send Phy_ASO.req(Frame) Service=ASO SendHirst
M.Send Phy_ABORT.req() $none() M.Send
M.Send time_out(TOL) $none() T.Ses$ion
T.Spssion | SessionAGT=TRUE init_timer(TOAG) Stoppé¢d
Phy_ABORT.ind(EP-1)
wait_time(TEMPO)
T.Spssion | SessionAGT=FALSE Phy_ABORT.ind(EP-1) Stopp¢d
wait_time(TEMPO)
SerdFirst | $true() stop_timer(TOL) Sending
Size=size(Frame)
Index=1
send_octet(Frame, Index)
Size=Size-1
init_timer(TOE)
Sending octety sent_event & Size>0 Index=Index+1 Sending
send_octet(Frame, Index)
Size=Size-1
Sending octet_sent_event & Size=0 stop_timer(TOE) Answqr
weaH—tme Ay
Index=1
Frame=""
Sending Phy_ABORT.req() stop_timer(TOE) M.Rec
wait_time(TAO)
init_timer(TA10)
FlagAbort=TRUE
Sending time_out(TOE) Phy_ABORT.ind(EP-3F) M.Rec
wait_time(TAO)
init_timer(TA10)
FlagAbort=TRUE
Answer Service=NORMAL | Service=UNACKNOWLEDGED init_timer(TA10) M.Rec
Answer Service=ASO WinRSO=1 M.Rec

init_timer(TARSO)
init_timer(TA10)
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Initial Triggering condition Set of actions Final
state state
M.Rec octet_received_event stop_timer(TA10) Receiving

Index=Index+1
read_data(RecB)
concat(Frame, RecB)
init_timer(TAO)
M.Rec collision_detected_event stop_timer(TA10) Receiving
Collision=TRUE
init_timer(TAO)
M.Rec time_out(TA10) $none() Received
M.Rec Phy_ABORT.req() FlagAbort=TRUE M.Red
Redeiving | octet_received_event & Index<=MaxIndex stop_timer(TAO) Receiving
Index=Index+1
read_data(RecB)
concat(Frame, RecB)
init_timer(TAQO)
Redeiving | octet_received_event & Index>MaxIndex Phy_ABORT.ind(EP-4F) Receited
wait_time(TAO)
FlagAbort=TRUE
Redeiving | collision_detected_event stop_timer(TAQ) Receiying
Collision=TRUE
init_timer(TAO)
Redeiving | time_out(TAO) $nonel) Receited
Redeiving | time_out(TARSO) RPhy- ABORT.ind(EP-5F) Receited
wait_time(TAO)
FlagAbort=TRUE
Regeiving | Phy_ABORT.req() Flagabort = TRUE Receiying
Redeived | Service=NORMAL & not(Flagabort) Phy_DATA.ind(Frame) M.Senld
init_timer(TOL)
Redeived | (Service=NORMAL & Flagabort) | wait_time(TOL) T.Session
Service=UNACKNOWLEDGED
Redeived | Service=ASO & Collision & not(Elagabort) Phy_COLL.ind() T.RSO
Collision=FALSE
Redeived | Service=ASO & not(Collision) & not(Flagabort) Phy_ASO.ind(Frame) T.RS(
Redeived | Service=ASO & Flagabort $none() T.RS(
T.R[SO (TypeAG=AGT) | (WinRSO>=MaxRSO) & stop_timer(TARSO) T.Ses$ion
(TypeAG=AGN)
T.RSO (WinRSO<MaxRSO0O) & (TypeAG=AGN) Index=1 W.RSO
Frame=""
W.RSO time_out(TARSO) WinRSO=WinRSO+1 M.Rec
init_timer(TARSO)
init_timer(TA10)
W.RSO Phy_ABORT.req() Flagabort=TRUE W.RSO
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Table 5 — Power supply management state transitions
(only for non-energized Secondary Station)

Initial state Triggering condition Set of actions Final state

Initial alarm_detection() Flagalarm = TRUE Stopped
FlagSendAlarm =FALSE
station_power(ON)

Initial not(alarm_detection()) Flagalarm = FALSE Stopped

Stopped occur(cpt_carrier_on) & Flagalarm init_timer(TVASB) W.TVASB2

Stopped occur(data carrier_on) init timer(TOSEUIL) W.TOSEUIL
init_timer(TAGT)

W.TJOSEUIL | time_out(TOSEUIL)& not(Flagalarm) station_power(ON) W.AGT

W.T|OSEUIL | occur(data_carrier_off) & not(Flagalarm) stop_timer(TOSEUIL) Stopped
stop_timer(TAGT)

W.TIOSEUIL |time_out(TOSEUIL) & Flagalarm station_signal(ON) W.AGT
Tend = TOAG

W.T|OSEUIL | occur(data_carrier_off) & Flagalarm stop_timer(TOSEUIL) Hide
stop_timer(TAGT)
Tend = TOAGN
init_timer(Fend)

W.T|OSEUIL | occur(cpt_carrier_on) & Flagalarm init=timer(TVASB) W.TVASB1

W.AGT occur(data_carrier_off) sfop_timer(TAGT) W.Sel
init_timer(TOAPPEL)

W.AGT time_out(TAGT) & not(Flagalarm) station_power(OFF) Stopped

W.AGT time_out(TAGT) & Flagalarm init_timer(Tend) Hide

W.{el occur(octet_received_event) stop_timer(TOAPPEL) Select
init_timer(TOBAVARD)
init_timer(TAOQO)

W.{el time_out(TOAPPEL) & not(Flagalarm) station_power(OFF) Stopped

W.SHel time_out(TOAPPEL) & Flagalarm station_signal(OFF) Stopped

W.Sel occur(cpt_carrier_on) & Flagalarm & not(FlagSendalarm) | init_timer(TVASB) W.TVASB1

Sel¢ct occur(octet_received_event) stop_timer(TAO) Select
init_timer(TAOQO)

Selgct time_out(TAO) stop_timer(TOBAVARD) W.Answer
init_timer(TOPRE)

Selgct time_out(TOBAVARD) & not(Flagalarm) stop_timer(TAO) Stopped
station_power(OFF)

Selg¢ct time.Qut(TOBAVARD) & Flagalarm stop_timer(TAO) Hide
init_timer(Tend)

W.Answer occur(octet_sent_event) stop_timer(TOPRE) Hide
init_timer(Tend)

W.Answer time_out(TOPRE) & not(Flagalarm) station_power(OFF) Stopped

W.Answer time_out(TOPRE) & Flagalarm init_timer(Tend) Hide

W.Answer occur(cpt_carrier_on) & Flagalarm & not(FlagSendalarm) | init_timer(TVASB) W.TVASB1

Hide occur(octet_received_event) |occur(octet_sent_event) | stop_timer(Tend) Hide

(occur(data_carrier_on) & not(FlagSendAlarm)) init_timer(Tend)

Hide occur(data_carrier_on) & FlagSendAlarm stop_timer(Tend) W.AGend

Hide time_out(Tend) & not(Flagalarm) station_power(OFF) Stopped

Hide time_out(Tend) & Flagalarm & not(FlagSendAlarm) station_signal(OFF) Stopped

Hide time_out(Tend) & Flagalarm & FlagSendAlarm Send_AG(AGN) W.AB

Hide occur(cpt_carrier_on) & Flagalarm & not(FlagSendalarm) | init_timer(TVASB) W.TVASB1

W.AGend occur(data_carrier_off ) wait_time(TOALR) W.AB

Send_AG(AGN)
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Initial state Triggering condition Set of actions Final state

W.TVASB1 | occur(cpt_carrier_off) stop_timer(TVASB) Hide
init_timer(Tend)

W.TVASB1 |time_out(TVASB) FlagSendAlarm = TRUE Hide
init_timer(Tend)

W.TVASB1 |time_out(Tend) $none() W.TVASB2

W.TVASB2 | occur(cpt_carrier_off) stop_timer(TVASB) Stopped
station_signal(OFF)

W.TVASB2 | occur(data_carrier_on) $none() W.TVASB1

W.TVASBZ | time_out(T VASB) Send_AG(AGN) W-.AB

W.AB AG_sent_event FlagSendAlarm = FALSE | Stopped

station_signal(OFF)

Table 6 — Physical-62056-3-1 state transitions: Secondary Station

Initial Triggering condition Set of actions Final
state state
Initial energized() MaxIndex=128 Stopped
FlagRSO=FALSE
FirstWinRSO=FALSE
Initial not(energized()) MaxIndex=18 Stopped
FlagRSO=EALSE
FirstWinRSO=TRUE
Stopped AG_received_event Stop_£imef(TOAG) M.Rec
init<timer(TA10)
Stopped Phy_ALARM.req() TypeAG=ASB W.ASB
Send_AG(TypeAG)
Stopped time_out(TOAG) MaxIndex=18 Stopped
FirstWinRSO=TRUE
M.Rec octet_received_event Stop_timer(TA10) Receiving
Index=2
Frame=""
Read_data(RecB)
Concat(Frame, RecB)
init_timer(TAOQO)
M.Rec time_out(TA10) Phy_ABORT(EP-1) WTOAG
M.Rec Phy_ABORT.req() Stop_timer(TA10) WTOAG
Receiving | octet_received_event & Stop_timer(TAO) Receiving
Index<=MaxIndex Index=Index+1
Read_data(RecB)
Concat(Frame, RecB)
init_timer(TAO)
Receiving | octet_received_event & Stop_timer(TAO) WTOAG
thdex>-axindex Phy—ABERFdHEP-4)
Receiving |time_out(TAO) Phy_DATA.ind(Frame) M.Send
init_timer(TOL)
Receiving | Phy_ABORT.req() Stop_timer(TAO) WTOAG
M.Send Phy_DATA.req(Frame) Stop_timer(TOL) Sending
MaxIndex=128
Size=size(Frame)
Index=1
Send_octet(Frame, Index)
Size=Size-1
init_timer(TOE)
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Initial Triggering condition Set of actions Final
state state
M.Send Phy_RSO.req(Frame, Stop_timer(TOL) Sending
Window) MaxIndex=128
Wait_window(FirstWinRSO,
Window)
FirstWinRSO=FALSE
Size=size(Frame)
Index=1
Send_octet(Frame, Index)
Size=Size-1
FlagRSO=TRUE
init timer(TOF)
M.Send time_out(TOL) init_timer(TA10) M.Rec
M.Send Phy_ABORT.req() Stop_timer(TOL) WTOAG
Sending octet_sent_event & Index=Index+1 Sending
Size>0 Send_octet(Frame, Index)
Size=Size-1
Sending octet_sent_event & Stop_timer(TOE) M.Rec
Size=0 & init_timer(TA10)
not(FlagRSO)
Sending octet_sent_event & Stop_timer(TOE) WTOAG
Size=0 & Wait_time(TAO)
FlagRSO FlagRSO=FALSE
Sending Phy_ABORT.req() Stop_timer(TOE) WTOAG
Sending time_out(TOE) Phy_ABORT.ind(EP-3F) WTOAG
W.ASB time_out(TOAG) MaxIndex=18 W.ASB
FirstWinRSO=TRUE
W.ASB AG_sent_event $none() Stopped
WTOAG not(energized) init_timer(TOAG) Stopped
WTOAG Energized $none() Stopped

Table 7 — Meaning.of the states listed in the previous tables

State Meaning
Initigl Initialization of the variables of the layer
Stopped Waiting state for a "Wakeup Call" signal
W.HTABS Waiting for the end of an "Alarm-bus" signal received in a Stopped state
(W4it for end of "Alarm-Bus")
W.AG Waiting for the end of a "Wakeup Call" signal transmission
(Wgit for end'of 'Wakeup Call")
W.T|AB Waiting for an "Alarm-Bus" signal during delay at the end of transmission of a
(Wgit *Alarm-Bus") "Wakeup call" signal
W I'AD vwdlling 10r the ena or an Aldlm-pus  sidhal received ditel tne transimissio of

(Wait for end of "Alarm-Bus")

a "Wakeup call" signal

W.TASB

Waiting for the triggering of wakeup TASB after the beginning of the reception
of an "Alarm-Bus" signal

W.TOL

Waiting for the triggering of wakeup TOL

M.Send
(Must Send)

Initial state of the transmitter waiting for a frame to send

T.Session Testing the type of the session (with an energized or not energized Secondary
Station)

SendFirst Sending the first byte of the frame to be sent

Sending Recurrent state of the transmitter transmitting one byte at a time

Answer Branching depending on the service requested
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State Meaning
M.Rec Initial state of the receiver waiting for the first byte of a frame
(Must Receive)
Receiving Recurrent state of the receiver receiving one byte at a time
Received Processing the received frame depending on the service requested
T.RSO Testing the end of the last time slot for RSO frame reception
(Test last RSO)
W.RSO Waiting for the end of a time slot for RSO frame reception
(Wait for end of an RSO time
slot
W.ASB Waiting for the end of a "Alarm Secondary-Bus" signal transmission
W.T|OAG Initializing the "end of session" TOAG timer if needed
W.TIOSEUIL Waiting for the triggering of wakeup TOSEUIL
W.AGT Waiting for an AGT "Wakeup Call" signal
W.{el Waiting for a preselection frame

(W4git for preSelection)

Selégct Receiving a preselection frame

W.Answer Waiting for an answer frame from a selected.station

Hid¢ Waiting for the end of selection

W.AGend Waiting for the end of AG reception

W.T|VASB1 Waiting for the triggering of wakeup)TVASB for an "Alarm Secondary-Bus"
signal during a session

W.T|VASB2 Waiting for the triggering af wakeup TVASB for an "Alarm Secondary-Bus"
signal at the end of session

W.AB Waiting for the end of'@-"Alarm Bus" signal transmission

Table 8 — Definition ofthe procedures, functions and events
classified in alphabetical order
Procedure, function or event Definition
AG|received_event Event from the modem reporting that an AGN "Wakeup Call" signal pas
been correctly detected
AG|sent_event Event from the modem reporting the end of the transmission of a

"Wakeup Call" signal

alarrn_detection()

Check that the station status of alarm mode is Active

coll

sion_deteetéd_event

Event from the modem reporting the detection of a framing error on
reception of a byte

confat(Frame, RecB) Concatenation of the byte RecB in the being built frame Frame

datg carrier on, data carrier off Occurrence of the detection on the bus of the data carrier on, the dqta
carrier off

energized() Check that the station is energized

init_timer(TOAPPEL),
init_timer(TOSEUIL),
init_timer(TAGT),
init_timer(TOBAVARD),
init_timer(TOPRE),
init_timer(TOL),
init_timer(TOE),
init_timer(TAO),
init_timer(TA10),
init_timer(TARSO)
init_timer(TOAG),
init_timer(TVASB)

or init_timer(TAB)

TOL, TOE, TAO, TA10, TARSO, TOAG, TVASB or TAB

setting of wakeup TOAPPEL, TOSEUIL, TAGT, TOBAVARD, TOPRE,
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Procedure, function or event

Definition

occur(cpt_carrier_on),
occur(cpt_carrier_off),
occur(data_carrier_on),
occur(data_carrier_off),
occur(octet_received_event)
or occur(octet_sent_event)

Occurrence (reporting without consuming) of the detection on the
secondary bus of the data carrier on, the data carrier off, on the bus of
the data carrier on, the data carrier off, the reception of a byte or the
emission of a byte

octet_received_event

Event from the modem reporting that a byte has been received

octet_sent_event

Event from the modem reporting that a byte has been sent

read_data(RecB)

Processing of the byte_received_event by reading the received RecB

byvie-(bits—atre-transmitted-ih-ascending-order)
J A} b4 7

senf_AG(TypeAG)

Request to the modem for transmission of a "Wakeup Call" signal-of
duration TypeAG (AGN or AGT)

senf_octet(Frame, Index)

Transmission of the byte of rank Index in the frame Frame\(bits are
transmitted in ascending order)

sizg(Frame)

Calculation of the number of bytes of the frame Frame

statjon_power(ON)
or sation_power(OFF)

Turning ON or OFF the energy supply to the device

statjon_signal(ON)
or sfation_signal(OFF)

Turning ON or OFF the signal transmission-to the device on the
secondary bus

stop_timer(TOAPPEL),
stop_timer(TOSEUIL),
stop_timer(TAGT),
stop_timer(TOBAVARD),
stop_timer(TOPRE),
stop_timer(TOL),
stop_timer(TOE),
stog_timer(TAO),
stog_timer(TA10),
stog_timer(TVASB)

or stop_timer(TAB)

Stopping of wakeup TOAPPEL, TOSEUIL, TAGT, TOBAVARD, TOPRE,
TOL, TOE, TAO,TA10, TVASB/orFAB

stoi_timer(TOAG)
or stop_timer(TARSO)

Stopping of wakeup TOAG or TARSO only if it has previously been $et

timg_out(TOAPPEL),
timg_out(TOSEUIL),
timg_out(TAGT),
timg_out(TOBAVARD),
timg_out(TOPRE),
timg_out(TOL),
timg¢_out(TOE),
timg_out(TAO),
timg¢_out(TA10),
timg¢_out(TARSO),
timg_out(TOAG),
timg_out(TVASB)

or stop_timer(TAB)

Triggering of wakeup TOAPPEL, TOSEUIL, TAGT, TOBAVARD,
TOPRE, TOL, TOE, TAO, TA10, TARSO, TOAG, TVASB or TAB

wail_time(TAO),
wai{_time(TICB),
waif time(TOL)

H o (TOALD)
or wat—tme{FoALR)

Calculated delay during time TAO, TICB, TOL or TOALR

wait_window(FirstWinRSO, Window)

Wait-time calculated as follows:
when FirstWinRSO=TRUE or Window=0 ==> 0 ms
when FirstWinRSO=FALSE and Window>0 ==>
40 ms + (TARSO*Window) ms
(The 40 ms delay guarantees that the transmission has taken place in
the time slot)
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5.1.6

List and processing of errors

Errors are listed using the following codes:

EP = errorin the Physical layer
— = separator

= error number
F = fatal error

Errors related to Physical 62056-3-1 are specified in Table 9.

Table 9 — Error summary table

Expiry of TOL wakeup (Primary Station) before the Data Link layer requests a frame transmission or
expiry of TA10 wakeup (Secondary Station) before any character has been received from'the Priman

EP1 station
This error leads to the expectation of a "Wakeup Call" signal after having informed-the Data Link laygr
Expiry of TOAG wakeup before any "Wakeup Call" signal

i This error leads to the expectation of a "Wakeup Call" signal after having.informed the Data Link laygr
An alarm has been received

EP-B
This error leads to the reinitialization of the Physical layer after having informed the Data Link layer
Abnormal length of transmission detected after expiry of TOE‘wakeup

=PPF This error leads to the reinitialization of the Physical layérafter having informed the Data Link layer
Number of bytes received higher than MaxIndex (Trdansmitter too talkative)

e This error leads to the reinitialization of the Physical layer after having informed the Data Link layer
Expiry of TARSO wakeup while receiving an RSO frame (Primary Station only)

ol This error leads to the reinitialization of the’Physical layer after having informed the Data Link layer

If apy of these errors occurs, it is“sent up locally by means of the Phy ABORT.ind seryice

primitive. The complete list of fatal error numbers is given in Annex C.

5.2
5.2,

The
DLN

The

1

Data Link layer transforms the physical channel used by the Physical layer to a |

Data Link layer

Link-62056-3*1 protocol

Link-62056=3>1 protocol of the Data Link layer of the local bus data exchange profile withhout
1S behayés-asymmetrically. The state machine of the Primary Station is therefore diffe
from that of'the Secondary Station.

rent

bgic

cha

ner able 10 ransmit refiable Inrormation. 1ts maln Tunctions are.

e tocarry out a serialization and a deserialization of the data (if the physical channel functions
serially one bit at a time);

e to synchronize the transmission and reception frames;

o to filter the frames according to primary and secondary addresses;

e to ensure efficient protection against transmission errors.
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5.2.2 Management of exchanges

On the Primary station, the Link-62056-3-1 protocol takes over the transmission of an AGN or
AGT "Wakeup Call" signal according to the type of Secondary Station. Detection of
incompatibility in the addresses of a DSDU received from the upper layer indicates a fatal error
and the stop of the Link-62056-3-1 protocol.

On the Secondary Station, reception of an incorrect frame does not require any processing, as
recovering is left to the Primary Station.

&+ or-ofa—Ferge Statio e akeup
Call" signal leads to an RSO response which always takes place in the first RSO time\ $lot.
Thuls, the Primary Station, when detecting a collision after such a sequence, performs-asecond
"Forgotten Stations Call", but this time after an AGN "Wakeup Call" signal. Nevertheless, when
no ¢ollision is detected after the first call, there is one or no forgotten station and‘no need fpr a
secpnd call.

523 Data Link services and service primitives

Thel user of the Link-62056-3-1 protocol can use the services and service primitives givepn in
Table 10.

Table 10 — Data Link services and service primitives

Service Servicesprimitive
DL_DATA DL_DATA.req(DSDU)
DL_DATA.ind(DSDU)
DL_ALARM DL_ALARM.req()
DL_ALARM.ind()
DL_ABORT DLNVABORT.req()
DL_ABORT.ind(ErrorNb)

Thelrole assigned to each primitive is as follows:
e DL DATA.req(DSDU) enables the Application layer to request the Data Link layer to transfer
h DSDU data packet;

e DL DATA.ind(DSBU) enables the Data Link layer to inform the Application layer of|the
arrival of a DSDU-data packet;

e DL _ALARMsreq() enables the Application layer to request the Data Link layer to transfef an
hlarm;

e DL _AEARM.ind() enables the Data Link layer to inform the Application layer of the arrival of
an/alarm;

e DBEABORTFre
activity;

e DL _ABORT.ind (ErrorNb) enables the Data Link layer to inform the Application layer of the
occurrence of a fatal error identified by the number ErrorNb.

d its

5.24 Data Link parameters

For the Primary Station, the value of the number of repeat transmissions for a given frame
before disconnection, MaxRetry, is set to 2.

The value of the number of sequences linked with no "Wakeup Call" signal for remote reading
and remote transfer, MaxChain, is set to 5, for compatibility with Secondary Stations using a
previous version of the protocol.
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The value of the maximum number, MaxRSO, of RSO time slots for the processing of a
"Forgotten Stations Call" is set to 3 after an AGN "Wakeup Call" signal, at 1 after an AGT
"Wakeup Call" signal.

The Secondary Station shall know the list of Primary Station addresses and the list of TABI to
which it has been programmed.

The station may also be solicited by the general primary address APG. In this case, it replies
with the first primary address to which it has been programmed.

5.2p State transitions

Link-62056-3-1 state transitions are as specified in Table 11, Table 12, Table 13 and{Table| 14.

Table 11 — Link-62056-3-1 state transitions: Primary Station

Injtial Triggering condition Set of actions Finpl
sfate state
Initibl $true() MaxRetry=2 Stopged

MaxChain=5
Stopped |DL_DATA.req(DSDU) & NbChain=0 W.AQ
check_req(DSDU) MaxRS0O=3

PreSel=FALSE
NoRetry=FALSE
RepeatASO=FALSE
EP-1=FALSE

context(ADS, ADP, TypeAG)
Com=command(DSDU)
init(Com, TypeAG)
Phy_APPG.req(TypeAG)

Stopped |DL_DATA.req(DSDU) & DL_ABORT.ind(EL-1F) Stopged
not(check_req(DSDU))
Stopped |Phy_ALARM.ind() DL_ALARM.ind() Stopged
W.AG Phy_APPG.ind() & not(PreSel) & not(NoRetry) & |$none() T.Re(
not(RepeatASO)
W.AG Phy_APPG.ind() & PreSel Index=MaxRetry+1 M.Ref
Fr=PRE

Fr=concat(size_frame(Fr), ADS, ADP, Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)

W.AG Phy_APPG.ind() & NoRetry Index=MaxRetry+1 M.Ref
Fr=DSDU

Fr=concat(size_frame(Fr), ADS, ADP, Fr)
Fr=concat(Fr, crc(Fr))

NbChain=1

Phy_DATA.req(Fr)

NoRetry=FALSE

W.AG Phy APPG.ind() & RepeatASO RepeatASO=FALSE M.RSIO
Phy_ASO.req(Fr)
W.AG DL_ABORT.req() Phy_ABORT.req() W.EndS
W.EndS |Phy_ABORT.ind(ErrorNb) $none() T.Error
W.EndS |Phy_ALARM.ind() DL_ALARM.ind() Stopped
T.Error ((Error_Nb = EP-1 & TypeAG = $none() Stopped
AGN) |

(Error_Nb = EP-2 & TypeAG = AGT)) &
Com <>IB & Com <> TRB

T.Error ((Error_Nb = EP-1 & TypeAG = DL_ABORT.ind(Error_Nb) Stopped
AGN) |

(Error_Nb = EP-2 & TypeAG = AGT)) &
(Com=IB | Com=TRB)
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Initial Triggering condition Set of actions Final
state state
T.Error Error_Nb <> EP-1 & Error_Nb <> DL_ABORT.ind(Error_Nb) W.EndS
EP-2
T.Error (Error_Nb = EP-1) & TypeAG = AGT $none() W.EndS
T.Req Com=IB | Com=TRB Fr=DSDU W.EndS
Fr=concat(size_frame(Fr), ADS, ADP,
Fr)
Fr=concat(Fr, crc(Fr))
Phy_UNACK.req(Fr)

T.Reg Com=ASO-8&TypaAG=AGN MaxRS0O=3 MRS
NbRSO=1
ListRSO=""
Collision=FALSE
Fr=DSDU
Fr=concat(size_frame(Fr), ADS, ADP,
Fr)
Fr=concat(Fr, crc(Fr))
Phy_ASO.req(Fr)

T.Req Com=ASO0 & TypeAG=AGT MaxRSO=1 M.RSO
NbRSO=1
ListRSO=""
Collision=FALSE
Fr=DSDU
Fr=concat(size) frame(Fr), ADS, ADP,
Fr)
Fr=conéat(Fr, crc(Fr))
Phy_ASO.req(Fr)

T.Rgq ((NbChain<MaxChain) & FrsDSDU M.Ref
(Com=ENQ | Com=TRF)) | Fr=concat(size_frame(Fr), ADS, ADP,
(NbChain=0 & Com=REC) Fr)

Fr=concat(Fr, crc(Fr))
Index=1
NbChain=NbChain+1
Phy_DATA.req(Fr)
T.Rgq Com=AUT Fr=DSDU M.Ref
Fr=concat(size_frame(Fr),ADS,ADP,Fr)
Fr=concat(Fr, crc(Fr))
Index=1
NbChain=MaxChain
Phy_DATA.req(Fr)

T.Req (NbChain>=MaxChain)| NbChain=0 W.AG
(NbChain<>0 & Gem=REC) Phy_APPG.req(AGN)

M.Rec Phy_DATA.ind(Frame) & check_frame(Frame) & DSDU=extract_DSDU(Frame) M.Sepd
not(PreSel) DL_DATA.ind(DSDU)

M.Rec Phy_DATA.ind(Frame) & check_frame(Frame) & PreSel=FALSE T.Re(
command(Frame)=SEL & PreSel

M.Rec Phy”DATA.ind(Frame) & check_frame(Frame) & Phy_ABORT.req() W.EngdS
command(Frame)<>SEL & PreSel DL_ABORT.ind(EL-2F)

M.Ret Phy_DATA.ind(Frame) & Index=Index+1 M.Ref
not(cCheck_trame(Frame)) & PHY_DATATEq(FT)

Index<=MaxRetry

M.Rec Phy_DATA.ind(Frame) & Phy_ABORT.req() W.EndS
not(check_frame(Frame)) & DL_ABORT.ind(EL-2F)
Index>MaxRetry

M.Rec DL_ABORT.req() Phy_ABORT.req() W.EndS

M.Rec Phy_ABORT.ind(ErrorNb) DL_ABORT.ind(ErrorNb) W.EndS

M.RSO Phy_ASO.ind(Frame) & $none() T.RSO
size(Frame)=0

M.RSO Phy_ASO.ind(Frame) & size(Frame)<>0 & build_RSO(ListRSO, Frame) T.RSO
check_frame(Frame) & command(Frame)=RSO

M.RSO Phy_ASO.ind(Frame) & size(Frame)<>0 & Collision=TRUE T.RSO
not(check_frame(Frame))
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Initial Triggering condition Set of actions Final
state state
M.RSO Phy_COLL.ind() Collision=TRUE T.RSO
M.RSO DL_ABORT.req() Phy_ABORT.req() W.EndS
M.RSO Phy_ABORT.int(ErrorNb) DL_ABORT.ind(ErrorNb) W.EndS
T.RSO MaxRSO=1 & Collision MaxRSO=3 W.AG
Collision=FALSE
RepeatASO=TRUE
Phy_APPG.req(AGN)
T.RSO (MaxRS0O=1 & not(Collision)) | (MaxRSO<>1 & DSDU=rso(RSO, Collision, ListRSO) W.EndS
NbRSO>=MaxRSO) DL_DATA.ind(DSDU)
T.REO NbRSO<MaxRSO NbRSO=NbRSO+1 M.,RSO
M.Send DL_DATA.req(DSDU) & Com=command(DSDU) T.Re(
check_req(DSDU) & not(EP-1)
M.Send |DL_DATA.req(DSDU) & Com=command(DSDU) W.AG
check_req(DSDU) & EP-1 NbChain=0
EP-1=FALSE
Phy_APPG.req(AGN)
M.Send |DL_DATA.req(DSDU) & Phy_ABORT.req() W.EnfdS
not(check_req(DSDU)) DL_ABORT.ind(EL:1F)
M.Send |Phy_ABORT.ind(EP-1) EP-1=TRUE M.Send
M.Send |Phy_ABORT.ind(EP-2) $none() Stopped
M.Send |DL_ABORT.req() & Phy_ABORT.req() W.EngdS
not(EP_1 & TypAG=AGN)
M.Send DL_ABORT.req() & EP_1 $none() Stopged
& TypAG=AGN
M.Send |Phy_ABORT.ind(ErrorNb) & DL_ABORT.ind(ErrorNb) W.EnfdS
ErrorNb<>EP-1 & ErrorNb<>EP-2
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Table 12 — Link-62056-3-1 State transitions: Secondary Station

Initial Triggering condition Set of actions Final
state state
Initial Strue() FlagDSO=TRUE Stopped

Discovered=FALSE
Flag_alarm = FALSE
Stopped |[Phy_DATA.ind(Frame) & check_frame(Frame) & | ADP=extract_ADP(Frame) T.Com
check_address(Frame) Com=command(Frame)
Stopped |[Phy_DATA.ind(Frame) & check_frame(Frame) & |Phy_ABORT.req() Stopped
not(check address(Frame))
Stopped |Phy_DATA.ind(Frame) & $none() Stopped
not(check_frame(Frame))
Stopped |Phy_ABORT.ind(ErrorNb) DL_ABORT.ind(ErrorNb) Stopped
Stopped |DL_ALARM.req() Phy_ALARM.req() Stopped
Flag_alarm = TRUE
T.Cpom Com=IB FlagDSO=TRUE Stopped
Discovered=FALSE
Phy_ABORT.req()
T.Cpm Com=TRB DSDU=extract_DSDW(Frame) Stopped
DL_DATA.ind(DSDVY)
Phy_ABORT.req()
T.Cpom Com=PRE Fr=SEL Stopped
Fr=concat(size_frame(Fr), ADS, ADP, Fr)
Fr=concaf(Fr, crc(Fr))
Phy \DATA.req(Fr)
T.Cpm Com=ASO & Fr=concat(RSO, TAB, ADS) Stopped
test_TABi(Frame, TAB) Fr=concat(size_frame(Fr), ADS, ADP, Fr)
Fr=concat(Fr, crc(Fr))
Phy_RSO.req(Fr, window_RSO())
T.Com Com=ASO & Phy_ABORT.req() Stopped
not(test_ TABi(Frame, TAB))
T.Cpm Com=ENQ | Com=REC | Com=TRF\FCOM=AUT |DSDU=extract_DSDU(Frame) M.Send
DL_DATA.ind(DSDU)
M.Send |[DL_DATA.req(DSDU) Fr=DSDU Stopped
Fr=concat(size_frame(Fr), ADS, ADP, Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
update_flag_DSO(command(Fr))
M.Send |Phy_ABORT.ind(ErrorNb) DL_ABORT.ind(ErrorNb) Stopped
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Table 13 — Meaning of the states listed in the previous tables

State Meaning
Initial Initialization of the variables of the layer
Stopped Waiting state for the first request from the upper
layer or the first indication from the lower layer
W.AG Waiting for the end of a requested "Wakeup Call"

(Wait for end of "Wakeup Call")

signal

W.EndS

(Wait for End of Session)

Waiting for the end of the session

T.Req

(Test Request)

Test the nature of a request from the upper layer

M.Rec

(Must Receive)

Waiting state for an indication from the lower layer

M.RSO

(Must receive RSO)

Waiting for an RSO frame following an ASO frame
sent

T.RSO

(Test last RSO)

Testing the end of the last time slot for RSO frame
reception

M.Send

(Must Send)

Waiting state for a request from the upper layer

T.Com

(Test Command)

Test of the command code,of a received frame

Table 14 — Definition of the procedures and functions

classified in alphabetical order

Prpcedure or function

Definition

build_RSO(ListRSO,
Frame)

Extraction of the RSO elements (TAB and ADS fields) from the received RSO fram¢
Frame and concatenation with the preceding list ListRSO

chefk_address(Frame)

Check that the ADP and ADS addresses are recognized according to the following
criteria:

— ADP-is APG or the station has been programmed to the ADP address;
<7 lif'the command code is ASO, IB or TRB, then ADS is ADG;

= if the command code is not ASO, IB nor TRB, then ADS is the secondary
station address

chefpk_frame(Frame)

Check that the frame Frame received is correct:
— number of bytes greater than or equal to 11 and lower than or equal to 128
— CRC correct;
— number of bytes compatible with the field N;

— command code recognized and number of bytes compatible with the commpand
code

check_req(DSDU)

Check that the requested command code inside a DSDU is compatible with ADP and
ADS addresses defined in the communication context

command(DSDU)
or command(Frame)

Extraction of the value of the command code of a DSDU to send or a received frame
Frame

concat(N, ADS, ADP,
DSDU)
or concat(Frame, CRC)

Concatenation of the fields N, ADS and ADP with the DSDU or concatenation of the
CRC at the end of the frame Frame

context(ADS, ADP,
TypeAG)

Extraction of the corresponding values from the communication context

crc(Frame)

Calculation of the CRC of the frame Frame to send

extract_ADP(Frame)

If either the ADP value used in the frame is not APG or if it is the APG value but the
list of the ADP values to which the Secondary Station has been programmed is empty,
then extraction of this value, otherwise extraction of the first ADP value to which the
Secondary Station has been programmed
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Procedure or function Definition

extract_DSDU(Frame) Extraction of the DSDU (COM and DATA fields) from the frame Frame received

init(COM, TypeAG) Set PreSel to TRUE if both TypeAG equals AGT and the size of the frame is greater
than 18 bytes.

Set NoRetry to TRUE if both TypeAG equals AGT

and the size of the frame is lower than or equal to

18 bytes.
rso(RSO, Collision, Concatenation of the RSO command code, the collision indicator and the list of the
ListRSO) RSO elements (TAB and ADS fields)
size(Frame) Calculation of the size of the frame Frame received
sizq_frame(DSDU) g)g)lculation of the size of the frame associated with a DSDU to be sent (size(DSDU) +

test] TABi(Frame, TAB) If the first TABi contained in the received ASO frame Frame equals 00, cheek that
Discovered=FALSE then, after provision of a whole random integer between 0 and

100, check that this integer is smaller than the response probability (second TABi)|In
this case, 00 is memorized in the TAB variable;
If the first TABi contained in the received ASO frame Frame equals FF, check that
Flag_alarm=TRUE then, in this case, Flag_alarm is set to FALSE and FF is
memorized in the TAB variable;
If the first TABi contained in the received ASO frame Ffame does not equal 00 or HF,
check that FlagDSO=TRUE and check that the Secondary Station has been
programmed to one of the TABi contained in the received ASO frame Frame. In thi$
case, the first of these values is memorized in the TAB variable
updpte_flag_DSO(COM) | Set FlagDSO to FALSE and Discovered to TRUE if COM equals ENQ
winflow_RSO() Provision of a whole random integer between 0 and MaxRSO-1 used as the numbef of

the RSO time slot in which the station-shall reply (refer to Annex F)

5.2.6 List and processing of errors

Errqrs are listed using the following codes:

EL = errorin the Data Link layer,
— = separator

N = error number

F = fatal error

Errars related to Link-62056-3-1 are specified in Table 15.

Table 15 — Error summary table

Reception of a command code not compatible with the ADP and ADS addresses memorized in the
EL-IE communication context (Primary Station only)

This error leads to the reinitialization of the Data Link layer after having informed the Application laygr

illbUIlvbi. respurisc rIUIII “Iv vaUllU‘dly oi.ai.iuu di-i.vl U“.ilvl d IIUII‘UIIva;LUuI bi.di.;Ull plUbviUb“Ull flau e
EL-2F or MaxRetry repeated transmissions of a request (Primary Station only)

This error leads to the re-initialization of the Data Link layer after having informed the Application layer

If any of these errors occurs, it is sent up locally by means of the DL_ABORT.ind service
primitive. The complete list of fatal error numbers is given in Annex C.



https://iecnorm.com/api/?name=d27a58abd99bea4e3eb68235c8620109

IEC 62056-3-1:2021 © |IEC 2021 -43 -

5.3 Application layer
5.3.1 Application-62056-3-1 protocol

The Application-62056-3-1 protocol of the Application layer of the local bus data exchange
profile without DLMS behaves asymmetrically. The state machine of the Primary Station is
therefore different from that of the Secondary Station.

The Application-62056-3-1 protocol of the Application layer of the local bus data exchange
profile without DLMS controls and links successive messages by analysing the command code
supplied by the user application.

5.3.2 Application services and service primitives

The| user of the Application-62056-3-1 protocol can use the services and service: primitlves
givgn in Table 16.

Table 16 — Application services and service primitives

Service Service primitive
A_DATA A_DATA.req(COM, ASDU)
A_DATA.ind(ASDU)
A_ALARM A_ALARM.req()
A_ALARM.ind()
A_ABORT A_ABORT.req()
A_ABORT.ind(ErrorNb)

Thelrole assigned to each primitive is as follows:

e A DATA.req(COM, ASDU) enables .thé application to request the Application layef to
ransfer a COM (ENQ, REC, TRFE,(ITRB, IB or ASO for a Primary Station and DAT, ORJ,
EFOS or TRA for a Secondary Station) command code linked with an ASDU information Init;

| of

e A DATA.ind(ASDU) enables the Application layer to inform the application of the arriv
bn ASDU information unit;

e A ALARM.req()enables-the application to request the Application layer to send an alarin;

e A _ALARM.ind() enahbles the Application layer to inform the application of the arrival of an
blarm;

e A ABORT.reqg() enables the application to request the Application layer to end its activ|ty;

e A ABORTYnd(ErrorNb) enables the Application layer to inform the application of|the
pccurrencee of a fatal error identified by the number ErrorNb.

5.38 Application parameters

The Primary Station shall know the DES ciphering keys of all Secondary Stations for which a
remote programming is to be carried out.

In case of remote programming, the Secondary Station shall know the DES ciphering key that
could be used by the Primary Station.

5.3.4 State transitions

Application-62056-3-1 state transitions are as specified in Table 17, Table 18, Table 19 and
Table 20.
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Table 17 — Application-62056-3-1 state transitions: Primary Station

Initial Triggering condition Set of actions Final
state state
Stopped |A_DATA.req(Com, ASDU) & (Com=ASO | Com=ENQ | APDU=concat(Com, _, _, ASDU) M.Rec
Com=TRF) DL_DATA.req(APDU)
Stopped |A_DATA.req(Com, ASDU) & (Com=IB | Com=TRB) APDU=concat(Com, _, _, ASDU) |W.EndS
DL_DATA.req(APDU)
Stopped |A_DATA.req(Com, ASDU) & Com=REC Na1=randomize() M.Rec
Zdt=zdt(ASDU)
APDU=concat(REC, Na1, 0, Zdt)
DL_DATA.req(APDU)
Na1k=cipher(Na1)
Stopped |DL_ALARM.ind() A_ALARM.ind() Stopped
Stopped |A_ABORT.req() DL_ABORT.req() Stopped
M.Rec DL_DATA.ind(DSDU) Resp=command(DSDU) T.Re$p
M.Rec A_ABORT.req() DL_ABORT.req() Stopped
M.Rec DL_ABORT.ind(ErrorNb) & A_ABORT.ind(ErferNb) Stopped
Error_Nb <> EP_1 & Error_Nb <> EP_2
M.Rec DL_ABORT.ind(ErrorNb) & $none() M.Rec
(Error_Nb = EP_1 | Error_Nb = EP_2)
W.HndS |DL_ABORT.ind(ErrorNb) A_ABORT.ind(ErrorNb) Stopped
W.BndS |A_ABORT.req() DLNABORT.req() W.EndS
T.Resp |(Com=ASO & Resp=RSO0) | A_DATA.ind(DSDU) Stopped
(Com=ENQ & Resp=DAT) |
(Com=ENQ & Resp=DRJ) |
(Com=TRF & Resp=TRA) |
(Com=TRF & Resp=DRJ) |
(Com=AUT & Resp=EOS) |
(Com=AUT & Resp=DRJ)
T.Regsp |Com=REC & Resp=ECH & na1k(DSDU)=Na1k & Na2=na2(DSDU) M.Rec
Zdt=zdt(DSDU) Na2k=cipher(Na2)
Com=AUT
APDU=concat(AUT, 0, Na2k, )
DL_DATA.req(APDU)
T.Resp (Com=ASO & Resp<>RSO) | A_ABORT.ind(EA-1F) Stopped
(Com=ENQ & Resp<>DAT & Resp<>DRJ) | DL_ABORT.req()
(Com=TRF & Resp<>TRA & Resp<>DRJ) |
(Com=REC & Resp<>ECH) | (Com=AUT & Resp<>ARJ
& Resp<>DRJ &) Resp<>EOQS)
T.Resp |Com=REC &(Resp<>ECH | (na1k(DSDU)<>Na1k) | A_ABORT.ind(EA-2F) Stopped
(Zdt<>zdf(DSDU)) DL_ABORT.req()
T.Rgsp ComsAUT & Resp=ARJ A_ABORT.ind(EA-3F) Stopped
DL_ABORT.req()
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Table 18 — Application-62056-3-1 state transitions: Secondary Station

Initial state Triggering condition Set of actions Final state
Stopped DL_DATA.ind(DSDU) & (command(DSDU)=ENQ | | A_DATA.ind(DSDU) M.Send
command(DSDU)=TRF) Reg=command(DSDU)
Stopped DL_DATA.ind(DSDU) & command(DSDU)=TRB A_DATA.ind(DSDU) Stopped
Stopped DL_DATA.ind(DSDU) & command(DSDU)=REC Zdt=zdt(DSDU) W.AUT
Na1=na1(DSDU)
Na1k=cipher(Na1)
Na2=randomize()
APDU=concat(ECH, Na1k, Na2, Zdt)
DL_DATA.req(APDU)
Na2k=cipher(Na2)
Req=REC
Stopped A_ALARM.req() & DL_ALARM.req() Stoppef
alarm_detection()
M.Send A_DATA.req(COM, ASDU) & APDU=concat(COM, _, _, ASDUV) Stoppefl
(((COM=DAT | COM=DRJ) & DL_DATA.req(APDU)
Req=ENQ) |
((COM=TRA | COM=DRJ) &
Req=TRF) |
(COM=DRJ & Req=REC))
M.Snd A_DATA.req(COM, ASDU) & APDU=concat(EOS, 0, 0, ) Stoppefl
(COM=EOS & Req=REC) DL_DATA.red(APDU)
M.Send DL_ABORT.ind(ErrorNb) A_ABORTYind(ErrorNb) Stoppefl
W.AUT DL_DATA.ind(DSDU) & ASDU=concat(REC, _, _, Zdt) M.Sendg
command(DSDU)=AUT & AXDATA.ind(ASDU)
na2k(DSDU)=Na2k
W.AUT DL_DATA.ind(DSDU) & APDU=concat(ARJ, _, _, ") Stoppefl
command(DSDU)=AUT & DL_DATA.req(APDU)
na2k(DSDU)<>Na2k
W.AUT DL_ABORT.ind(ErrorNb) A_ABORT.ind(ErrorNb) Stoppef

Table 19 — Meaning of the states listed in the previous tables

State Meaning
Stoboed Waiting state for the first request from the upper layer or the first indication from the
P lower layer
M.Rec .
(Mukt Receive) Standby for the response to the request transmitted
ZTE atslgesponse) Processing of the response received
I(\AMﬁsetngend) Waiting for a response to a received request
W.AUT

(Wait for AUT frame) Waiting for an AUT frame following an ECH response frame sent
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Table 20 — Definition of the procedures and functions
classified in alphabetical order

Procedure or function Definition
alarm_detection() Check that the status of Alarm mode is Active
cipher(Na1) Ciphering of random number Na1 or Na2 by means of DES algorithm with key
or cipher(Na2) contained in the communication context
command(DSDU) Extraction of the value of the command code of a received DSDU
concat(COM, _, _, ASDU), Concatenation of a COM command code and an ASDU or concatenation of a COM
concat(COM, ZA1, ZA2, ZDT) | command code with an encrypted value ZA1, an encrypted value ZA2 and a data
or doncat(COM, 0, 0, ) field ZDT (TAB and DATA fields) or concatenation of a COM command codesand

the ZA1 = 0 and ZA2 = 0 fields

na1{DSDU) Extraction of the Na1 value from the ZA1 field of a received REC frame
nalk(DSDU) Extraction of the Na1k value from the ZA1 field of a received ECH frame
na2(DSDU) Extraction of the Na2 value from the ZA2 field of a received ECH frame
na2k(DSDU) Extraction of the Na2k value from the ZA2 field of a received AUT frame
randlomize() Generation of a random number according to the procédure described in Annex G
zdt(ASDU) Extraction of data (TAB and DATA fields) from a REC request, a REC frame or|an
or zdt(DSDU) ECH frame

5.3.5 List and processing of errors

Errqrs are listed using the following codes:

EA = error in the Application layer
— = separator

= error number
F = fatal error

Errars related to Link-62056-3-1 are, specified in Table 21.

Fable 21 — Error summary table

The response comimand code of the received frame does not correspond with the request command
EaWE | code (Primary Station only)

This error leads to the re-initialization of the Application layer after having informed the application

The Secondary Station has not been correctly authenticated (Primary Station only)

EA-RF
This error leads to the re-initialization of the Application layer after having informed the application

The Primary Station has not been correctly authenticated (Primary Station only)
EA-BF

This error leads to the re-initialization of the Application layer after having informed the application

If any of these errors occurs, it is sent up locally by means of the A_ ABORT.ind service primitive.
The complete list of fatal error numbers is given in Annex C.

6 Local bus data exchange with DLMS

6.1 Physical layer

The Physical-62056-3-1 protocol of the Physical layer of the local bus data exchange profile
with DLMS is exactly the same as the one defined for the profile without DLMS.
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Data Link layer
1 Link-E/D protocol

The Link-E/D protocol of the Data Link layer of the local bus data exchange profile with DLMS
behaves asymmetrically. The state machine of the Primary Station is therefore different from
that of the Secondary Station.

The Data Link layer transforms the physical channel used by the Physical layer into a logic
channel able to transmit reliable information. Its main functions are:

6.2,

Bus|

o manage directly the Bus Initialization and Forgotten Stations Call services;

o carry out serialization and deserialization of the data (if the physical channelAfunct
serially one bit at a time);

o synchronize the transmission and reception of the frames;
o filter the frames according to primary and secondary addresses;

o ensure efficient protection against transmission errors.
2 Management of exchanges

Initialization, Alarm and Forgotten Stations Call services-are provided by the Link

ons

E/D

profocol of the Data Link layer of the local bus data exchange profile with DLMS, but their

ope

be |
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r sending a frame, the Data Link layer of the Transmitter end always waits for a frame f]
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r sending a frame and recejving an acknowledgement of the previously sent one, the cur

ber, the communication” is stopped at the Data Link level and the Application layg
Fmed.

h time a frame’/is received by one of the systems, an answer frame is immedig
smitted. This‘transmitted frame may contain data from the Application layer. It alw
ains a Send number and a Confirm number calculated according to the values of th
iously_sent and received. The following algorithm is used to calculate these numbers:
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Application layer and the next frame sent will have a Confirm number equal to the recei

ved
Send number. If not, the Confirm number is not modified and the data packet is not
transmitted to the Application layer;

if the last frame received is error-free and its Confirm number is identical to the previous

Send number in transmission, then the Send number in transmission is made up to 1 for the
next frame on the assumption that a new data packet has to be sent;

if the last frame received is incorrect or if its Confirm number is not identical to the previous

Send number in transmission, then the same frame is transmitted again, on condition that
the number of repeat transmissions remains less than or equal to MaxRetry.
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6.2.3 Data Link services and service primitives

The user of the Link-E/D protocol can use the services and service primitives given in
Table 22.

Table 22 — Data Link services and service primitives

Service Service primitive

DL_DATA DL_DATA.req(Pr, DSDU)
DL_DATA.ind(Pr, DSDU)

DLC_1B DLC_1B.req()

DL_ASO DL_ASO.req(DSDU)
DL_ASO.ind(Collision, List)

DL_ALARM DL_ALARM.req()

DL_ABORT DL_ABORT.req(Strong)

DL_ABORT.ind(ErrorNb)

Thelrole assigned to each primitive is as follows:
e DL DATA.req(Pr, DSDU) enables the Application layer to-request the Data Link laydr to
ransfer a DSDU data packet with the priority Pr 3;

e DL DATA.ind(Pr, DSDU) enables the Data Link layer to.inform the Application layer off the
arrival of a DSDU data packet with the priority Pr;

e DL IB.req() enables the Support Manager to request the Data Link layer to send a Bus
nitialization frame;

e DL ASO.req(DSDU) enables the Support Manager to request the Data Link layer to slend
h Forgotten Stations Call frame in accordance with a DSDU data packet;

e DL ASO.ind(Collision, List) enables: the Data Link layer to inform the Applicdtion
Programming Interface of the resulitof a Forgotten Stations Call;

e DL ALARM.req() enables the.Support Manager to request the Data Link layer to transfef an
Alarm;

e DL ABORT.req(Strong)y enables the Application layer to request the Data Link layefr to
erminate its activity with"the priority Strong 4;

e DL_ABORT.ind(ErtorNb) enables the Data Link layer to inform the Application layer of| the
pccurrence of afatal error identified by the number ErrorNb.

6.24 DataLink parameters

The| value>of the number of repeat transmissions for a given frame before disconnectjion,
MaxXRetfy;'is set to 2.

For the Primary Station, the value of the maximum number, MaxRSO, of RSO time slots for the
processing of a "Forgotten Stations Call" is set to 3.

The Secondary Station shall know the list of Primary Station addresses and the list of TABI to
which it has been programmed.

The priority level Pr differentiates the processing of emergency services such as InformationReport (level Pr=1)
from that of the other DLMS services (level Pr=0).

4 The Strong parameter differentiates the processing of fatal errors (Strong=1) from that of the other physical
disconnection requests (Strong=0) initialized by the Application sub-layer.
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The station may also be solicited by the general primary address APG. In this case, it replies
with the first primary address to which it has been programmed.

6.2.5 State transitions

Link-E/D state transitions are as specified in Table 23, Table 24, Table 25 and Table 26.

Table 23 — Link-E/D state transitions: Primary Station

Initial Triggering condition Set of actions Final

state state

Initigl $true() MaxRetry=2 Stoppgd
MaxChain = 5

init_incrChain()

Stopped exist_dl_req() NbChain =0 W.AG
RepeatASO=FALSE
context(ADP, ADS, TypeAG)
init(TypeAG)
Phy_APPG.req(TypeAG)

Stopped Phy_ABORT.ind(ErrorNb) DL_ABORT.ind(EfrorNb) Stoppgd

Stopped Phy_ALARM.ind() create_alarm(TPDU) Stoppgd
DL_DATA.ind(Pr = 1, TPDU)

W.AG Phy_APPG.ind() & not(RepeatASO) & NbChain =0 |$none() T.Req

W.AG Phy_APPG.ind() & not(RepeatASO) & NbChain <> 0 |NbChain = 0 M.Send

W.AG Phy_APPG.ind() & RepeatASO RepeatASO=FALSE M.RSO
Phy_ASO.req(Fr)

W.AG DL_ABORT.req(_) Phy_ABORT.req() W.En¢S

W.HndS (Phy_ABORT.ind(EP-2) & $none() Stoppgd

TypeAG=AGT) |
(Phy_ABORT.ind(EP-1) &
TypeAG=AGN)

W.HndS Phy_ALARM.ind create_alarm(TPDU) Stoppgd
DL_DATA.ind(Pr =1, TPDU)
W.HndS Phy_ABORT.ind(ErrorNb) & DL_ABORT.ind(ErrorNb) W.EndS
ErrorNb<>EP-1 & ErrorNb<>EP-2
T.Req exist_dl_req(DL_IB.req()) Fr="" W.EndS

Size=size_frame(Fr)
Fr=concat(Size, ADS, ADP, IB, Fr)
Fr=concat(Fr, crc(Fr))
Phy_UNACK.req(Fr)

T.Req exist_dl.\req(DL_ASO.req(DSDU)) & TypeAG=AGN |MaxRS0O=3 M.RSO
NbRSO=1

ListRSO=""

Collision=FALSE

Fr=DSDU

Size=size_frame(Fr)
Fr=concat(Size, ADS, ADP. ASO
Fr)

Fr=concat(Fr, crc(Fr))
Phy_ASO.req(Fr)

T.Req exist_dl_req(DL_ASO.req(DSDU)) & TypeAG=AGT MaxRSO=1 M.RSO
NbRSO=1

ListRSO=""

Collision=FALSE

Fr=DSDU

Size=size_frame(Fr)
Fr=concat(Size, ADS, ADP, ASO,
Fr)

Fr=concat(Fr, crc(Fr))
Phy_ASO.req(Fr)
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Initial Triggering condition Set of actions Final
state state
T.Req not (exist_dl_req(DL_IB.req()) | Pr=0 M.Rec
exist_dl_req(DL_ASO.req(_)) ) Send="00"B
Confirm="11"B
Fr="n
Index=Index + 1
NbChain = NbChain + IncrChain
Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com,
Fr)
Er=concat(Fr_crc(Fr))
Phy_DATA.req(Fr)
M.RSO Phy_ASO.ind(Frame) & $none() MRS
size(Frame)=0
M.RSO Phy_ASO.ind(Frame) & build_RSO(ListRSO, Frame) T.RS(
check_frame(Frame) &
command(Frame)=RSO
M.RSO Phy_ASO.ind(Frame) & Collision=TRUE T.RS(
not(check_frame(Frame)) &
size(Frame)<>0
M.RSO Phy_COLL.ind() Collision=TRUE T.RS(
M.RSO DL_ABORT.req(_) Phy_ABORT.req() W.EndS
M.RSO Phy_ABORT.ind(ErrorNb) DL_ABORT.ind(ErrorNb) W.EndS
T.REO MaxRSO=1 & Collision MaxRSO=3 W.AG
Collision=FALSE
RepeatASO=TRUE
Phy_APPG.req(AGN)
T.RPO (MaxRSO=1 & not(Collision)) | (MaxRSO<>1¢& DL_ASO.ind(Collision, ListRSO) W.EndS
NbRSO>=MaxRSO)
T.REO NbRSO<MaxRSO NbRSO=NbRSO+1 M.RSO
M.Send exist_dl_data_req( Send=incr(Send) M.Red
DL_DATA.req(Pr=1, DSDU)) & Ack_expected=TRUE
NbChain < MaxChain Fr=DSDU
Index= Index + 1
NbChain = NbChain + IncrChain
Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com,
Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
M.Send not(DL_DATA.req(Pr=1, _)) & exist_dl_data_req( Send=incr(Send) M.Req
DL_PATA.req(Pr=0, DSDU)) & Ack_expected=TRUE
Nb€hain < MaxChain Fr=DSDU
Index= Index + 1
NbChain = NbChain + IncrChain
Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(sSize, ADS, ADP, Com,
Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
M.Send not(DL_DATA.req(_, _)) & Pr=0 M.Rec
NbChain < MaxChain Fr=""
Index= Index + 1
NbChain = NbChain + IncrChain
Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com,
Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
M.Send NbChain >= MaxChain Phy_APPG.req(AGN) W.AG
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Initial Triggering condition Set of actions Final
state state
M.Rec Phy_DATA.ind(Frame) & (check_frame(Frame) & DL_DATA.ind(extract_prty(Frame), |M.Send
check_address(Frame) & extract_text(Frame))
is_data+(Frame) & Confirm=incr(Confirm)
is_ack(Frame)) & Ack_expected=FALSE
is_text(Frame) Index = 0
M.Rec Phy_DATA.ind(Frame) & (check_frame(Frame) & Ack_expected=FALSE M.Send
check_address(Frame) & Index = 0
is_data+(Frame) &
is_ack(Frame)) &
not(is _text(Frame))
M.Rec Phy_DATA.ind(Frame) & not(check_frame(Frame) & |Phy_DATA.req(Fr) M:Red
check_address(Frame) & Index=Index+1
is_data+(Frame) &
is_ack(Frame)) &
Index<=MaxRetry
M.Rec Phy_DATA.ind(Frame) & not(check_frame(Frame) & |DL_ABORT.ind(EL-2F) W.EndS
check_address(Frame) & Phy_ABORT.req()
is_data+(Frame) &
is_ack(Frame)) &
Index>MaxRetry
M.Rec DL_ABORT.req(Strong=0) & Phy_ABORT,req() W.EndS
not(DL_DATA.req(_, _)) &
Ack_expected=FALSE
M.Rec DL_ABORT.req(Strong=1) Phy ¢</ABORT.req() W.EndS
M.Rec Phy_ABORT.ind(ErrorNb) DL ABORT.ind(ErrorNb) W.EndS
Table 24 - Link-E/D state transitions: Secondary Station
Initreal Triggering condition Set of actions Final
sta state
Initigl $true() MaxRetry=2 Stoppdd
FlagDSO=TRUE
Discovered=FALSE
Flag_alarm = FALSE
Stopped Phy_DATA.ind(Frame) & ADP=extract_ADP(Frame) T.Com
check_frame(Frame) & Com=command(Frame)
check_address(EFrame)
Stopped Phy_DATA.ind(Frame) & Phy_ABORT.req() Stoppdgd
check_frame(Frame) &
not(check_address(Frame))
Stopped RPhy \DATA.ind(Frame) & $none() Stoppdgd
not(check_frame(Frame))
Stopped DL_ALARM.req() & Phy_ABORT.req() Stoppqd
alarm_detection() Flag_alarm = TRUE
Phy—AtARM-reat)
T.Com Com=IB FlagDSO=TRUE Stopped
Discovered=FALSE
Phy_ABORT.req()
T.Com Com=ASO & Fr=concat(RSO, TAB, ADS) Stopped
test_TABi(Frame, TAB) Fr=concat(size_frame(Fr), ADS, ADP,
Fr)
Fr=concat(Fr, crc(Fr))
Phy_RSO.req(Fr, window_RSO())
T.Com Com=ASO & Phy_ABORT.req() Stopped

not(test_ TABi(Frame, TAB))
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Initial Triggering condition Set of actions Final
state state
T.Com is_data+(Frame) & is_text(Frame) Ack_expected=FALSE M.Send
Send="11"B
Confirm="00"B
DL_DATA.ind(extract_prty,
extract_text(Frame))
T.Com is_data+(Frame) & Ack_expected=FALSE M.Send
not(is_text(Frame)) Send="11"B
Confirm="00"B
M.Send exist_dl_data_req( Discovered = TRUE M.Rec
DT_DATATEq(PT=1, DSDU]JJ Serma=ier(Sem)
Ack_expected=TRUE
Fr=DSDU
Index=1
Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com, \Er)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
M.Send not(DL_DATA.req(Pr=1, _)) & Discovered = TRUE M.Rec
exist_dl_data_req( Send=incr(Send)
DL_DATA.req(Pr=0, DSDU)) Ack_expected=TRUE
Fr=DSDU
Index=1
Size=size frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com, Fr)
Fr=concat(Fr, crc(Fr))
Phy. DATA.req(Fr)
M.Send not(DL_DATA.req(_, _)) Pr=0 M.Rec
Fr=""
Index=1
Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com, Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
M.Rec Phy_DATA.ind(Frame) & stop_timer(T1) M.Sengl
(check_frame(Frame) & Confirm=incr(Confirm)
check_address(Frame) & Ack_expected=FALSE
is_data+(Frame) & DL_DATA.ind(extract_prty,
is_ack(Frame)) & extract_text(Frame))
is_text(Frame)
M.Rec Phy_DATA.ind(Frame) & stop_timer(T1) M.Sengl
(check_frame(Frame) & Ack_expected=FALSE
check .address(Frame) &
is_datat(Frame) &
is ‘ack(Frame)) & not(is_text(Frame))
M.Rec RPhy_DATA.ind(Frame) & stop_timer(T1) M.Rec
not(check_frame(Frame) & Phy_DATA.req(Fr)
check_address(Frame) & Index=Index+1
is_data+(Frame) &
Is_ack(Frame)) &
Index<=MaxRetry
M.Rec Phy_DATA.ind(Frame) & stop_timer(T1) Stopped
not(check_frame(Frame) & DL_ABORT.ind(EL-2F)
check_address(Frame) & Phy_ABORT.req()
is_data+(Frame) &
is_ack(Frame)) &
Index>MaxRetry
M.Rec DL_ABORT.req(Strong=0) & stop_timer(T1) Stopped
not(DL_DATA.req(_, _)) & Ack_expected=FALSE |Phy_ABORT.req()
M.Rec DL_ALARM.req() & stop_timer(T1) Stopped
alarm_detection() DL_ABORT.ind(EL_1F)
Phy_ABORT.req()
Flag_alarm = TRUE
Phy_ALARM.req()
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Initial Triggering condition Set of actions Final

state state

M.Rec DL_ABORT.req(Strong=1) stop_timer(T1) Stopped

Phy_ABORT.req()

M.Rec Phy_ABORT.ind(EP-1) init_timer(T1) M.Rec

M.Rec Phy_ABORT.ind(ErrorNb) & stop_timer(T1) Stopped
ErrorNb <> EP-1 DL_ABORT.ind(ErrorNb)

M.Rec time_out(T1) DL_ABORT.ind(EL_3F) Stopped

Table 25 — Meaning of the states listed in the previous tables

State Meaning
Initial Initialization of the variables of the layer
Stopped Waiting state for the first request from the upper layer or the
first indication from the lower layer
W.AG Waiting for the end of a requested "Wakeup Call" signal
(Wait for end of "Wakeup Call")
W.EndS . .
(Wait for End of Session) Waiting for the end of the session
T.Req Test the nature of a requestfrom the upper layer
(Test Request)
M.RSO . .
(Must receive RSO) Waiting for an RSO frame following an ASO frame sent
T.RSO Testing the end\of the last time slot for RSO frame reception
(Test last RSO)
M.Send . . )
(Must Send) A frame,shall be sent (possibly with the Text field empty)
M.Rec o S
(Must Receive) Walting state for an indication from the lower layer
T.Com

(Test Command)

Test of the command code of a received frame
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Table 26 — Definition of the procedures and functions classified in alphabetical order

Procedure or function

Definition

Alarm_detection()

Check that the status of alarm mode is Active

build_RSO(ListRSO, Frame)

Extraction of the RSO elements (TAB and ADS fields) from the received
RSO frame Frame and concatenation with the preceding list ListRSO

check_address(Frame)

Check that the ADP and ADS addresses are recognized according to the
following criteria:

— ADP is APG or the station has been programmed to the ADP
address;

— if the command code is ASO or IB, then ADS is ADG;

— if the command code is not ASO nor IB, then ADS
secondary station address

is the

chefpk_frame(Frame)

check that the frame Frame received is correct:

— number of bytes greater than or equal to 11 and lower than or eqyal
to 128;

— CRC correct;
— number of bytes compatible with the field_Size;

— command code recognized

con|(DATA+, Pr, Send, Confirm)

Concatenation of the corresponding bit fields to produce a specific
command code

conmmand(Frame)

Extraction of the value of the-<cemmand code of the received frame
Frame

confat(Size, ADS, ADP, COM,Text)
or goncat(Frame, CRC)

Concatenation of the fields Size, ADS, ADP, COM and Text or
concatenation of the €RC at the end of the frame Frame

confext(ADS, ADP, TypeAG)

Extraction of the'corresponding values from the communication contet

crc(Frame)

Calculation efdhe CRC of the frame Frame to send

credqte_alarm(TPDU)

Calculatign of a TPDU where STSAP = 0, DTSAP =0 and an
UnsolicitedReqPDU with:

client-type = FFFF, serveridentifier = 0, object-name = FFFF variable
type = boolean, value = TRUE

exidt_dl_data_req(
DL_DATA.req(Pr, DSDU))

Consumption of a DL_DATA.req(Pr, DSDU) event

exidt_dl_req()

Check the existence of a DL_IB.req(), DL_ASO.req(DSDU) or
DL_DATA.req(Pr, DSDU) event and check the compatibility with ADP
and ADS addresses defined in the communication context

exigt_dl_req(DL_IB.req()) or
exidt_dl_req(DL_ASO.req(DSDU))

Consumption of a DL_IB.req() or DL_ASO.req(DSDU) event

extract_ADP(Frame)

If either the ADP value used in the frame is not APG or if it is the APG
value but the list of the ADP values to which the Secondary Station has
been programmed is empty, then extraction of this value, otherwise
extraction of the first ADP value to which the Secondary Station has
been programmed

extract_prty(Frame)

Extraction of the Priority field from a received frame Frame

extract_text(Frame)

Extraction of the Text field from a received frame Frame

init(TypeAG)

Set Index to MaxRetry if TypeAG equals AGT, otherwise to 0

init_incrChain()

Set IncrChain to 0 if alarm supported, otherwise
to 1

init_timer(T1)

Setting of wakeup T1

is_ack(Frame)

Check that the received frame Frame contains a Confirm field equal to
the Send field of the last frame transmitted

is_data+(Frame)

Check that the received frame Frame contains a correct DATA+ field
("111"B)
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Procedure or function Definition

is_text(Frame) Check that the received frame Frame contains a non-empty Text field
and that the Send field equals the 1 complement of the Confirm field of
the last frame transmitted

size(Frame) Calculation of the size of the frame Frame received

size_frame(DSDU) Calculation of the size of the frame to build with the DSDU data unit
(size(DSDU) + 11)

stop_timer(T1) Stopping of wakeup T1

test_TABi(Frame, TAB) If the first TABi contained in the received ASO frame Frame equals 00,

check that Discovered=FALSE then, after provision of a whole random
integer between 0 and 100, check that this integer is smaller than the|
response probability (second TABi). In this case, 00 is memorized'in {he
TAB variable;

if the first TABi contained in the received ASO frame Frame equals FF,
check that Flag_alarm=TRUE then, in this case, Flag_alarnyis set to
FALSE and FF is memorized in the TAB variable;

If the first TABi contained in the received ASO frame\Frame does not
equal 00 or FF, check that FlagDSO=TRUE and‘check that the

Secondary Station has been programmed to oh€ of the TABi containe
in the received ASO frame Frame. In this case; the first of these valugs
is memorized in the TAB variable

[}

timg_out(T1) Triggering of wakeup T1

winglow_RSO() Provision of a whole random integerbetween 0 and MaxRSO-1 used ps
the number of the RSO time slot\in" which the station shall reply (referf to
Annex F)

6.2.6 List and processing of errors
Errqrs are listed using the following codes:

EL = error in the Data Link layer
- = separator
N = error number

= fatal error

Errqrs related to Link-E/D. are specified in Table 27.

Table 27 — Error summary table

DL_ALARM.req() received during an association

EL-IF This)request leads to the re-initialization of the Data Link layer after having requested the Physica

layer to transmit an Alarm

Incorrect response from the Secondary Station after MaxRetry repeated transmissions of a reques

EL-RE

Til;b CITuUl ivau'b i.U “Iv |v-i||iliaii4aiiuu uf i.ilv Ddid l‘_I'III‘\ idyUI aflvl ilav;llg illi—UllllvuI i.iIU A[J[JI’I’L;GLI’UII
layer and caused the Physical layer to abort

End of communication due to expiration of delay T1

EL-3F This error leads to the re-initialization of the Data Link layer after having informed the Application

layer and caused the Physical layer to abort

If any of these errors occur, it is sent up locally by means of the DL_ABORT.ind service
primitive. The complete list of fatal error numbers is given in Annex C.
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6.3 Application layer
6.3.1 General

The Application layer specification is described in IEC 62056-51. This subclause simply clarifies
the operating profile for the local bus data exchange profile with DLMS.

6.3.2 Transport sub-layer

The value of the number MaxPktSize (refer to IEC 62056-51), maximum size of Packet field,
shall be set at 114.

6.3.3 Application sub-layer

As stated in IEC 62056-51, the client_connect and server_connect functions shall be clarified
accprding to the communication medium used. For the local bus data exchange”profile with
DLNS, the server_connect function is not accepted because the unsolicited seryice
marnagement is not supported. The client_connect function is defined in Table 28.

Table 28 — Client_connect function definition

Priocedure or function Definition

cliept_connect(Adp, Ads) | If there is no active application association, the finction sets the context parametgrs
ADS, ADP and TypeAG used by the lower dayers.

The function is transparent if there is already an application association active with
the same (ADP, ADS) addresses.

The function fails if there is alrea@y an application association with different (ADP
ADS) addresses.

7 |Local bus data exchange with DLMS/COSEM

71 Model

laygr is the DLMS/COSEM application layer specified in IEC 62056-5-3. This enables data
exchange over the Euridis bus with equipment that follow the DLMS/COSEM application layer
and|the COSEM.

Thel profile with DLMS/COSEN;is different from the two other profiles in that the applic?ftion
I

Angther difference.in this profile is the presence of a Transport layer and a Support Manager
Laypr.

7.2 Physical Layer
7.2 General

The protocol of the physical layer in the profile with DLMS/COSEM is identical to the protocol
of the physical layer in the profiles with or without DLMS, up to the end of the correct negotiation
of the transmission speed included. Once the speed negotiation phase is correctly completed,
the DLMS/COSEM physical layer is applied. This is not different from the physical layer with or
without DLMS, except the transmission speed, the value of the Maxindex which shall be 255
and the modification of the time-out values TOL and TA10.

After a ‘Wakeup Call’ signal, asynchronous semi-duplex communication starts at 1 200 bauds,
8 bits without parity on the bus during the whole communication period without speed
negotiation. After a successful speed negotiation, communication is asynchronous, semi-
duplex, 8 bits without parity at the negotiated speed.
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This speed negotiation only takes place for non energized equipment. For energized equipment,
in order to respect consumption constraints, the communication speed stays at 1 200 bauds for
the entire duration of the communication and the MaxIndex at 128 bytes. DLMS/COSEM
operation under Euridis remains possible with these initial settings.

For non-energised equipment, operation with a DLMS/COSEM Application layer is possible with
or without a change of speed. In the case where the application decides to change the speed,
the relative speed negotiation settings takes place before the application associations are
established.

7.2 2—PhysicatParameters
Con

sizg is 128 bytes.

Aftd

MaxIndex, becomes 255 bytes.

Thelvalue of the maximum number of RSO time slots for the processing-of a ‘Forgotten Stat

Cal

", MaxRSO, is set to 3.

Thel TOL timeout maximum response waiting time from an upper/layer is increased to 1 s.

7.23 Speed negotiation

Mar

hmunication always starts at 1 200 bauds without parity, one stop bit. The maximum/ frame

r speed negotiation, the newly negotiated speed is applied. The maximum frame size,

ons

agement of the speed negotiation occurs in the~Support Manager layer. The physical layer

is irformed of the new speed to apply, affecting therMaxIindex and TOL. As a consequenck of

the
the

app

7.2,

The]

modification of the TOL value, following a speed negotiation, the maximum waiting tim
first received byte of a frame rises to a,value higher than the TOL, depending on
ication. By default this value is set to $4100 ms.

4 E/COSEM Physical Servicesand service primitives

Table 29 — E/COSEM Physical services and service primitives

Physical E/COSEM protocol| includes services and service primitives listed in Table 29.

e of
the

Service Service primitive
Phy_DATA Phy_DATA.req(Frame)
Phy_DATA.ind(Frame)
Phy_UNACK Phy_UNACK.req(Frame)
Phy_APPG Phy_APPG.req(TypeAG)
Phy_APPG.ind()
Phy_ASO Phy_ASO.req(Frame)
PHy_ASOmd(Frame)
Phy_RSO Phy_RSO.req(Frame, Window)
Phy_COLL Phy_COLL.ind()
Phy_ALARM Phy_ALARM_req()
Phy_ALARM_ind()
Phy_ABORT Phy_ABORT.req()
Phy_ABORT.ind(ErrorNb)
Phy_SETUP PHY_SETUP.req(params)
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The role assigned to each primitive is as follows:

7.2

E/CIOSEM Physical state transitions are as specified in Table 30, Table 31, Table 32
Tabje 33.

5 State transitions

021

Phy DATA.req(Frame) enables the Data Link layer to request the Physical layer to transmit

a frame Frame;

Phy DATA.ind(Frame) enables the Physical layer to inform the Data Link layer that a frame

Frame is available;

Phy UNACK.req(Frame) enables the Data Link layer to request the Physical laye
transmit a frame Frame without waiting for acknowledgement;

Phy APPG.req (TypeAG) enables the Data Link layer to request the Physical laye

ransmit a "\I\IQ'{QIIp Call" eignal The duration TypaAf-‘. of this eignnl is either AGN or A

r to

r to

Phy_APPG.ind() enables the Physical layer to inform the Data Link layer of the end of]
ransmission of a "Wakeup Call" signal;

Phy_ASO.req(Frame) enables the Data Link layer to request the Physical layer to tran
h "Forgotten Stations Call" frame;

Frame has been received in one of the time slots of the forgotten stations;

Phy RSO.req(Frame, Window) enables the Data Link layer to request the Physical laye
ransmit a Forgotten Stations Call frame Frame in the time slotthumber Window;

Phy COLL.ind() enables the Physical layer to inform the Data Link layer that a collision
been detected in one of the time slots of the forgotten stations;

Alarm;

Bn alarm;

Phy_ABORT.req() enables the Data Link, layer to request the Physical layer to end
Activity;

Phy_ABORT.ind(ErrorNb) enables the Physical layer to inform the Data Link layer of
bccurrence of a fatal error identified*by the number ErrorNb.

Phy SETUP.req(params) enables the Data Link layer to request the Physical Laye
reconfigure itself according'te-the parameters related to the speed negotiation.

the

smit

Phy_ASO.ind(Frame) enables the Physical layer to inform the Data LinK tayer that a frame

to

—

has

Phy_ALARM.req() enables the Data Link layer to request the Physical layer to transmit an

Phy ALARM.ind() enables the Physical layer td inform the Data Link layer of the arrival of

its

the

r to

and
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Table 30 — E/COSEM Physical state transitions: Primary Station

— 59—

Initial Initiation conditions Actions Final
status Status
Initial Strue() MaxRS0=3 Stopped
MaxIndex=128
Collision=FALSE
SessionAGT=FALSE
wait_time(TICB)
Set_params(1200,
TOL=100ms,
TA10=120ms)
Stopped Phy_APPG.req(AG) & AG=AGN stop_timer(TOAG) W.AG
FlagAbort=FALSE
TypeAG=AGN
send_AG(TypeAG)
Stopped Phy_APPG.req(AG) & AG=AGT SessionAGT=TRUE W.AG
FlagAbort=FALSE
TypeAG=AGT
send_AG(TypeAG)
Stopped time_out(TOAG) Phy_ABORT.ind(EP+2) Initial
SessionAGT=FALSE
Stopped Phy_ABORT.req() $none() Initial
Stopped data-carrier_on init_timer(FAB) W.ETABS
init_timen(TASB)
W.HTABS data_carrier_off stop_‘timer(TASB) Initial
s{op_timer(TAB)
W.HTABS |time_out(TAB) Phy_ABORT.ind(EP-3) W.TASH
Phy_ALARM.ind()
W.AG AG_sent_event Phy_APPG.ind() W.TAB
init_timer(TEMPO)
W.AG Phy_ABORT.req() FlagAbort=TRUE W.AG
W.T|AB data-carrier_on Carrier = TRUE W.TAB
init_timer(TAB)
init_timer (TASB)
W.T|AB data-carrier_off Carrier = FALSE W.TAB
stop_timer(TAB)
stop_timer (TASB)
W.T|AB time_out(TEMPRO) & not(FlagAbort) & init_timer(TOL) M.Send
not(Carrier)
W.T|AB time_qut(PEMPO) & FlagAbort & not(Carrier) wait_time (TOL) T.Sessipn
W.T|IAB time_out(TEMPO) & Carrier init_timer(TOL) W.ETAE
W.TAB Phy_ABORT.req() FlagAbort=TRUE W.TAB
W.HTAB time_out(TAB) Phy_ABORT.ind(EP-3) W.TASH
Phy_ALARM.ind()
stop timer(TOl)
W.ETAB data_carrier_off & not(FlagAbort) stop_timer(TAB) M.Send
stop_timer (TASB)
W.ETAB data_carrier_off & FlagAbort stop_timer(TAB) W.TOL
stop_timer (TASB)
W.ETAB Phy_ABORT.req() FlagAbort=TRUE W.ETAB
W.TASB time_out(TASB) $none() Initial
W.TOL time_out(TOL) $none() T.Session
M.Send Phy_DATA.req(Frame) Service=NORMAL SendFirst
M.Send Phy_UNACK.req(Frame) Service=UNACKNOWLEDGED SendFirst
M.Send Phy_ASO.req(Frame) Service=ASO SendFirst
M.Send Phy_ABORT.req() $none() M.Send
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Initial

)

tatus

Initiation conditions

Actions

Final
Status

M.Send

time_out(TOL)

$none()

T.Session

M.Send

PHY_SETUP(params)

Set_params(new baudrate,
TOL=1000ms
TA10=1100ms,)
MaxIndex=255

M.Send

T.Session

SessionAGT=TRUE

init_timer(TOAG)
Phy_ABORT.ind(EP-1)
wait_time(TEMPO)

Initial

T.S

bssion

SessionAGT=FALSE

Phy_ABORT.ind(EP-1)
wait_time(TEMPO)

Initial

Sen

dFirst

Strue()

stop_timer(TOL)
Size=size(Frame)

Index=1
send_octet(Frame, Index)
Size=Size-1
init_timer(TOE)

Sending

Sen

ding

octet_sent_event & Size>0

Index=Index+1
send_octet(Frame;~lndex)
Size=Size-1

Sending

Sen

ding

octet_sent_event & Size=0

stop_timer(FOE)
wait_time(TAO)

Index=1
Frame=

Answer|

Sen

ding

Phy_ABORT.req()

stop_timer(TOE)
wait_time(TAO)

init_timer(TA10)
FlagAbort=TRUE

M.Rec

Sen

ding

time_out(TOE)

Phy_ABORT.ind(EP-3F)
wait_time(TAO)
init_timer(TA10)
FlagAbort=TRUE

M.Rec

Angwer

Service=NORMAL |
Service=UNACKNOWLEDGED

init_timer(TA10)

M.Rec

Angwer

Service=ASO

WinRSO=1
init_timer(TARSO)
init_timer(TA10)

M.Rec

M.R

ec

octet_receivedy event

stop_timer(TA10)
Index=Index+1
read_data(RecB)
concat(Frame, RecB)
init_timer(TAO)

Receivipg

M.R

ecC

Collision_detected_event

stop_timer(TA10)
Collision=TRUE
init_timer(TAO)

Receivipg

M.R

eC

time_out(TA10)

$none()

Receivgd

M.Rec

Phy_ABORT req()

FlagAbort=TRUE

M.Rec

Receiving

octet_received_event &
Index<=MaxIndex

stop_timer(TAO)
Index=Index+1
read_data(RecB)
concat(Frame, RecB)
init_timer(TAO)

Receiving

Receiving

octet_received_event &
Index>MaxIndex

Phy_ABORT.ind(EP-4F)
wait_time(TAO)
FlagAbort=TRUE

Received

Receiving

Collision_detected_event

stop_timer(TAO)
Collision=TRUE
init_timer(TAO)

Receiving

Receiving

time_out(TAO)

$none()

Received
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Initial Initiation conditions Actions Final
status Status
Receiving time_out(TARSO) Phy_ABORT.ind(EP-5F) Received
wait_time(TAO)
FlagAbort=TRUE
Receiving Phy_ABORT.req() Flagabort = TRUE Receiving
Received Service=NORMAL & not(Flagabort) Phy_DATA.ind(Frame) M.Send
init_timer(TOL)
Received (Service=NORMAL & Flagabort) | wait_time(TOL) T.Session
Service=UNACKNOWLEDGED
Redeived Service=ASO & Collision & Phy_COLL.ind() T.RSO
not(Flagabort) Collision=FALSE
Redeived Service=ASO & not(Collision) & Phy_ASO.ind(Frame) T.RSO
not(Flagabort)
Redeived Service=ASO & Flagabort $none() T.RSO
T.RSO (TypeAG=AGT) | stop_timer(TARSO) T.Sessipn
(WinRSO>=MaxRSO0O) &
(TypeAG=AGN)
T.RSO (WinRSO<MaxRSO) & Index=1 W.RSO
(TypeAG=AGN) Frame=""
W.RSO time_out(TARSO) WinRSO=WinRSO+1 M.Rec
init_timep(FARSO)
init_timer(TA10)
W.RSO Phy_ABORT.req() Flagabort=TRUE W.RSO
Table 31 — Power supply management state transitions
(only for non-energized Secondary Station)
Initial Triggering condition Set of actions Final state
Btate
Initigl alarm_detection() Flagalarm=TRUE Stopped
FlagSendAlarm =FALSE
station_power(ON)
Set_params(1200,
TOL=100ms,
TA10=120ms)
MaxIndex=128
Initigl not(alarm(detection()) Flagalarm=FALSE Stopped
Set_params(1200,
TOL=100ms,
TA10=120ms)
MaxIndex=128
Stopped occur(cpt_carrier_on) & Flagalarm init_timer(TVASB) W.TVASB2
Stopped occur(data_carrier_on) init_timer(TOSEUIL) W.TOSHUIL
init_timer(TAGT)
W.TOSEUIL |time_out(TOSEUIL)& not(Flagalarm) station_power(ON) W.AGT
W.TOSEUIL | occur(data_carrier_off) & not(Flagalarm) stop_timer(TOSEUIL) Initial
stop_timer(TAGT)
W.TOSEUIL |time_out(TOSEUIL) & Flagalarm station_signal(ON) W.AGT
Tend = TOAG
W.TOSEUIL | occur(data_carrier_off) & Flagalarm stop_timer(TOSEUIL) Hide
stop_timer(TAGT)
Tend = TOAGN
init_timer(Tend)
W.TOSEUIL | occur(cpt_carrier_on) & Flagalarm init_timer(TVASB) W.TVASB1
W.AGT occur(data_carrier_off) stop_timer(TAGT) W.Sel
init_timer(TOAPPEL)
W.AGT time_out(TAGT) & not(Flagalarm) station_power(OFF) Initial
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Initial Triggering condition Set of actions Final state
State
W.AGT time_out(TAGT) & Flagalarm init_timer(Tend) Hide
W.Sel occur(octet_received_event) stop_timer(TOAPPEL) Select
init_timer(TOBAVARD)
init_timer(TAO)
W.Sel time_out(TOAPPEL) & not(Flagalarm) station_power(OFF) Initial
W.Sel time_out(TOAPPEL) & Flagalarm station_signal(OFF) Initial
W.Sel occur(cpt_carrier_on) & Flagalarm & not(FlagSendalarm) init_timer(TVASB) W.TVASB1
Selgct occur(octet_received_event) stop_timer(TAQ) Select
init_timer(TAO)
Selégct time_out(TAO) stop_timer(TOBAVARD) | W/Answer
init_timer(TOPRE)
Selgct time_out(TOBAVARD) & not(Flagalarm) stop_timer(TAO) Initial
station_power(OFF)
Selgct time_out(TOBAVARD) & Flagalarm stop_timer(TAQ) Hide
init_timer(Tend)
W.Answer occur(octet_sent_event) stop_timer(TOPRE) Hide
init_timer(Tend)
W.Answer time_out(TOPRE) & not(Flagalarm) station_power(OFF) Initial
W.Answer time_out(TOPRE) & Flagalarm init_timer(Tend) Hide
W.Answer occur(cpt_carrier_on) & Flagalarm & not(FlagSendalarm) init_timer(TVASB) W.TVAS[B1
Hid¢ occur(octet_received_event) | stop_timer(Tend) Hide
occur(octet_sent_event) | (occur(data_carrier_on)\& init_timer(Tend)
not(FlagSendAlarm))
Hide occur(data_carrier_on) & FlagSendAlarm stop_timer(Tend) W.AGend
Hid¢ time_out(Tend) & not(Flagalarm) station_power(OFF) Initial
Hide time_out(Tend) & Flagalarm & not(FlagSendAlarm) station_signal(OFF) Initial
Hide time_out(Tend) & Flagalarm & RlagSendAlarm Send_AG(AGN) W.AB
Hid¢ occur(cpt_carrier_on) & Flagalarm & not(FlagSendalarm) init_timer(TVASB) W.TVAS[B1
W.AGend occur(data_carrier_off ) wait_time(TOALR) W.AB
Send_AG(AGN)
W.T|VASB1 | occur(cpt_carrier_off) stop_timer(TVASB) Hide
init_timer(Tend)
W.T|VASB1 |time_oui(TVASB) FlagSendAlarm = TRUE | Hide
init_timer(Tend)
W.T|VASB1 | time\out(Tend) $none() W.TVASB2
W.T|VASB2 _[occur(cpt_carrier_off) stop_timer(TVASB) Initial
station_signal(OFF)
W.TVASB2 | occur(data_carrier_on) $none() W.TVAS[B1
W.TvASB2 tmme—out{TvASB) Sermd—AGASN) WAB
W.AB AG_sent_event FlagSendAlarm = Initial

FALSE
station_signal(OFF)
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Table 32 — E/COSEM Physical State transitions: Secondary Station

Initial state

Triggering condition

Set of actions

Final state

Initial

energized()

MaxIndex=128
FlagRSO=FALSE
FirstWinRSO=FALSE

Setup_params(1200,
TOL=100ms,
TA10=160ms)
MaxIndex=128,

Stopped

Initial

not(energized())

MaxIndex=18
ElagRSQ=FALSE

Stopped

FirstWinRSO=TRUE

Setup_params(1200,
TOL=100ms,

TA10=120ms)

Stopped

AG_received_event

Stop_timer(TOAG)
init_timer(TA10)

M.Rec

Stopped

Phy_ALARM.req()

TypeAG=ASB
Send_AG(TypeAG)

W-ASB

Stopped

time_out(TOAG)

MaxIndex=18
FirstWinRSO=TRUE

Initial

M.Rec

octet_received_event

Stop_timer(TA10)
Index=2

Frame=""
Read_datatRecB)
Concat(Frame, RecB)
Init_timer(TAO)

Receiving

M.Rec

time_out(TA10)

Phy_ABORT(EP-1)

WTOAG

M.Rec

Phy_ABORT.req()

Stop_timer(TA10)

WTOAG

M.Rec

PHY_SETUP(params)

Setup_params(new
baudrate,
TOL=1000ms,
TA10=1100ms)

See NOTE
MaxIndex=255,

M.Rec

Receiving

octetreceived_event &
Index<=MaxIndex

Stop_timer(TAO)
Index=Index+1
Read_data(RecB)
Concat(Frame, RecB)
Init_timer(TAO)

Receiving

Receiving

octet_received_event &
Index>MaxIndex

Stop_timer(TAO)
Phy_ABORT.ind(EP-4F)

Receiving

time_out(TAO)

Phy_DATA.ind(Frame)
Init_timer(TOL)

Receiving

Phy_ABORT.req()

Stop_timer(TAO)

M-Sand

RPhy DATA raalEramal)
y—t e Fegtr=aiey

Stopn—timaor(T Ol )
TPty
Size=size(Frame)
Index=1
Send_octet(Frame, Index)
Size=Size-1
Init_timer(TOE)

M.Send

Phy_RSO.req(Frame, Window)

Stop_timer(TOL)
Wait_window(FirstWinRSO,
Window)
FirstWinRSO=FALSE
Size=size(Frame)

Index=1
Send_octet(Frame, Index)
Size=Size-1
FlagRSO=TRUE
Init_timer(TOE)

Sending

M.Send

time_out(TOL)

Init_timer(TA10)

M.Rec
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Initial state Triggering condition Set of actions Final state
M.Send Phy_ABORT.req() Stop_timer(TOL) WTOAG
Sending octet_sent_event & Size>0 Index=Index+1 Sending

Send_octet(Frame, Index)
Size=Size-1
Sending octet_sent_event & Size=0 & |[Stop_timer(TOE) M.Rec
not(FlagRSO) init_timer(TA10)
Sending octet_sent_event & Size=0 & |[Stop_timer(TOE) WTOAG
FlagRSO Wait_time(TAO)
FlagRSO=FALSE
Sending Phy_ABORT.req() Stop_timer(TOE) WTOAG
Sending time_out(TOE) Phy_ABORT.ind(EP-3F) WTOAG
W.ASB time_out(TOAG) MaxIndex=18 W.ASB
FirstWinRSO=TRUE
W.ASB AG_sent_event $none() Initial
WTOAG Not(energized) init_timer(TOAG) Initial
WTOAG energized $none() Initial

NOTE Some operating sytems do not allow the modification of the timeout when the timer linked to this timedg

in prpgress. These devices may update the values of the timeout only at the hext reception sequence.

Table 33 — Meaning of the states listed in the previous tables

IEC 62056-3-1:2021 © |IEC 2021

ut is

State Definition
Initial Initialisation of the variablésrof the layer
Stopped Waiting for a ‘Wakeup-Call’ signal
W.HTABS Waiting for the end,of an ‘Alarm Bus’ signal, received in a Stopped state

(W4git for end of " Alarm-
Busl")

W.AG
(W4git for end of " Wakeup
Call")

Waiting forthe end of a ‘Wakeup Call’ signal transmission.

W.T|AB Waiting for an alarm bus signal during safety delay at the end of transmission ¢f a
(Wgit " Alarm-Bus ") ‘wakeup Call’ signal
W.HTAB Waiting for an end of an ‘Alarm Bus’ signal received after the transmission of a

(W4git for end of " Alarm-
Busl")

‘Wakeup Call’ signal.

W.T|ASB Waiting for the triggering of wakeup TASB after the begin of the reception of ar
"Alarm-Bus" signal

W.T|OL Waiting for the triggering of wakeup TOL

M.Send Initial state of the transmitter waiting for a frame to send

(Must-Semd

T.Session Testing the type of the session (with an energized or not energized Secondary
Station)

SendFirst Sending the first byte of the frame to be sent

Sending Recurrent state of the transmitter transmitting one byte at a time

Answer Branching depending on the service requested

M.Rec Initial state of the receiver waiting for the first byte of a frame

(Must Receive)

Receiving Recurrent state of the receiver receiving one byte at a time
Received Processing the received frame
T.RSO Testing the end of the last time slot for RSO frame reception

(Test last RSO)
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State

Definition

W.RSO Waiting for the end of a time slot for RSO frame reception

(Wait for end of an RSO time

slot)

W.ASB Waiting for the end of a "Alarm Secondary-Bus" signal transmission
W.TOAG Initializing the "end of session" TOAG timer if needed

W.TOSEUIL Waiting for the triggering of wakeup TOSEUIL

W.AGT Waiting for an AGT "Wakeup Call" signal

W.Sel Waiting for a preselection frame

(Wit Tor presSelection)

Sel¢ct Receiving a preselection frame
W.Answer Waiting for an answer frame from a selected station
Hide Waiting for the end of selection
W.Agend Waiting for the end of AG reception
W.TVASB1 Waiting for the triggering of wakeup TVASB for an "Alarm’S¢condary-Bus" signal
during a session
W.T|VASB2 Waiting for the triggering of wakeup TVASB for an {Alarm Secondary-Bus" signal
at the end of session
W.AB Waiting for the end of a "Alarm Bus" signal transmission
Table 34 — Definition of the procedures, functions and events
classified in alphabetical order
Procedure, function or event Definition
AG |received_event Event from the modem reporting that an AGN "Wakeup Call" signd|
has been correctly detected
AG]sent_event Event from the modem reporting the end of the transmission of a

“Wakeup Call" signal

alarrn_detection()

Check that the station status of alarm mode is Active

coll

sion_detected_event

Event from the modem reporting the detection of a framing error o
reception of a byte

confpat(Frame, RecB) Concatenation of the byte RecB in the being built frame Frame

datq_carrier_on, data_carrjer_off Occurrence of the detection on the bus of the data carrier on, the
data carrier off

enefgized() Check that the station is energized

init Jtimer(TOAPPEL), setting of wakeup TOAPPEL, TOSEUIL, TAGT, TOBAVARD, TOPRE,

init Jtimer(ROSEUIL), TOL, TOE, TAO, TA10, TARSO, TOAG, TVASB or TAB

init Jtimer(TAGT),

init |

tier(TOBAVARD),

init

timer(TOPRE)

init_timer(TOL),
init_timer(TOE),
init_timer(TAO),
init_timer(TA10),
init_timer(TARSO)
init_timer(TOAG),
init_timer(TVASB)
or init_timer(TAB)

occur(cpt_carrier_on),
occur(cpt_carrier_off),
occur(data_carrier_on),
occur(data_carrier_off),
occur(octet_received_event)

oro

ccur(octet_sent_event)

Occurrence (reporting without consuming) of the detection on the

secondary bus of the data carrier on, the data carrier off, on the bus
of the data carrier on, the data carrier off, the reception of a byte or

the emission of a byte

octet_received_event

Event from the modem reporting that a byte has been received
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Procedure, function or event

Definition

octet_sent_event

Event from the modem reporting that a byte has been sent

read_data(RecB)

Processing of the byte_received_event event by reading the received
RecB byte (bits are transmitted in ascending order)

send_AG(TypeAG)

Request to the modem for transmission of a "Wakeup Call" signal of
duration TypeAG (AGN or AGT)

send_octet(Frame, Index)

Transmission of the byte of rank Index in the frame Frame (bits are
transmitted in ascending order)

Setup_params(baurdate, TOL, TA10)

Setup of the parameters baudrate, TOL and TA10.

sizd(Frame)

Calculation of the number of bytes of the frame Frame

statjon_power(ON)
or sation_power(OFF)

Turning ON or OFF the energy supply to the device

statjon_signal(ON)
or sFation_signal(OFF)

Turning ON or OFF the signal transmission to the deviCe on the
secondary bus

stop_timer(TOAPPEL),
stop_timer(TOSEUIL),
stop_timer(TAGT),
stop_timer(TOBAVARD),
stop_timer(TOPRE),
stop_timer(TOL),
stop_timer(TOE),
stop_timer(TAO),
stog_timer(TA10),
stopg_timer(TVASB)

or stop_timer(TAB)

Stopping of wakeup TOAPPEL, TOSEUIL, TAGT, TOBAVARD,
TOPRE, TOL, TOE, TAO,TA10, TVASB or TAB

stop_timer(TOAG)
or stop_timer(TARSO)

Stopping of wakeup-FOAG or TARSO only if it has previously bee
set

timg_out(TOAPPEL),
tim¢_out(TOSEUIL),
timg_out(TAGT),
tim¢_out(TOBAVARD),
tim¢_out(TOPRE),
timg_out(TOL),
timg¢_out(TOE),
timg_out(TAO),
timg¢_out(TA10),
timg¢_out(TARSO),
timg_out(TOAG),
timg_out(TVASB)

or stop_timer(TAB)

Triggering of wakeup TOAPPEL, TOSEUIL, TAGT, TOBAVARD,
TOPRE, TOkNPOE, TAO, TA10, TARSO, TOAG, TVASB or TAB

wai{_time(TAO),
wai{_time(TICB),
wai{_time(TOL)

or Wait_time(TOALR)

Calculated delay during time TAO, TICB, TOL or TOALR

wail_window(EirstWinRSO, Window)

Wait-time calculated as follows:

when FirstWinRSO=TRUE or Window=0 ==> 0 ms
when FirstWinRSO=FALSE and Window>0 ==>

40 ms + (TARSO*Window) ms

(The 40 ms delay guarantees that the transmission has taken place in
the time slot)

Errors related to E/COSEM are specified in Table 35.
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Table 35 — Error summary table

Expiry of TOL wakeup (Primary Station) before the Data Link layer requests a frame transmission or
expiry of TA10 wakeup (Secondary Station) before any character has been received from the Primary
EP-1 station

This error leads to the expectation of a "Wakeup Call" signal after having informed the Data Link layer

Expiry of TOAG wakeup before any "Wakeup Call" signal

EP-2
This error leads to the expectation of a "Wakeup Call" signal after having informed the Data Link layer

An alarm has been received

EP-3

Thic roilaadeto-th rainitialization f ik Rhyvucical lovaor oftaor hoyvina informmad th Daota l inl lovor
T Horreaas—+totRe—feHiiarttatoi—er— rerysStearrayer—arterrRav g HroreeatheoatatHhca

y-e+t

Abnormal length of transmission detected after expiry of TOE wakeup

EP-BF
This error leads to the reinitialization of the Physical layer after having informed the Data Link layer

Number of bytes received higher than MaxIndex (Transmitter too talkative)
EP-AF

This error leads to the reinitialization of the Physical layer after having informed the.Data Link layer

Expiry of TARSO wakeup while receiving an RSO frame (Primary Station only)
EP-BF

This error leads to the reinitialization of the Physical layer after having inforfmed the Data Link layer

If apy of these errors occurs, it is sent up locally by means(of the Phy_ABORT.ind seryice
primitive. The complete list of fatal error numbers is given in‘Annex C.

7.3| Data Link layer
7.3 General

The|Data Link Layer used for local bus data exchange with DLMS/COSEM is based on the same
principle as the Data Link E/D layer used fordata exchange with DLMS. The only differende is
the jinteraction with the upper layers and precessing of the speed negotiation.

At the upper level, the Data link layer interfaces the transport layer and the communication
Support Manager layer.

7.3.2 Identification of data units

Thel Data Link layer delivers all PDUs identified as DATA+ to the DLMS/COSEM Transport
laygr. All other PDUS are directed towards the Support Manager layer, which recognises fand
pro¢esses known (PDUs; unknown PDUs are simply ignored. See Table 41 for the Support
Manager commands.

7.3 Role’ of the Data Link layer

Thel pUrpose of the Data Link layer is to:

e carry out serialization and deserialization of the data;
e synchronise the transmission and reception frames;
o filter the frames according to primary and secondary addresses;

e ensure efficient protection against transmission errors.
7.3.4 Management of exchanges

At the Transmitter end, all data frames that are sent shall receive a positive acknowledgement
from the Receiver station before sending the next data frame. After sending a frame and
receiving the acknowledgement of the previously sent frame, the current frame is transmitted.
The number of repetitions is limited to MaxRetry. Above this number, the communication is
stopped at the Data Link level and a notification is sent to the Transport layer and Manager
Support layer.


https://iecnorm.com/api/?name=d27a58abd99bea4e3eb68235c8620109

- 68 - IEC 62056-3-1:2021 © |IEC 2021

Each time a frame is received, an answer frame is transmitted within a delay compatible with
the TOL managed by the Physical layer. If the transport layer does not have any data available
to transmit, a DSDU with a Text empty field is sent, notifying the acknowledgement or non-

ack

nowledgement of the received DPDU.

The management principle of acknowledgement / non-acknowledgement is identical to that

spe

7.3.

Dat

cified in 6.2.2.

5 Data Link services and service primitives

a9 linl carvicac ara o ccifiocdin-Tabhla 26
S ey rcoo—are— oot aote—o0-

The

DL |

to réquest the Data Link layer.fo'transfer a DSDU data packet with the priority Pr3, with ser
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con
laye

DL |
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to U

Table 36 — Data Link services and service primitives

Service Service primitive
DL_DATA DL_DATA.req(Pr,Service class, DSDU)
DL_DATA.ind(Pr,Service class, DSDU)
DL_ALARM DL_ALARM.req()
DL_ALARM.ind()
DL_ABORT DL_ABORT.req(Strong)
DL_ABORT.ind(ErrorNb)
DL_IB DL_IB.req()
DL_IB.ind()
DL_Discover DL_Discover.reg()
DL_Discover.ind()
DL_ChangeBaudrate DL_ChangéBaudrate.req()
DL_ChangeBaudrate.ind()
DL_PhysicalSetupParameters DL_PhysicalSetup.req(params)

role assigned to each primitive is.as follows:

DATA.req(Pr, Sevice class, DSDU) enables the upper layer (Transport or Support Mana

s CONFIRMED or UNCONFIRMED. In the request, the service class parameter
cerns the primary station. As long as the service class is UNCONFIRMED, the Data
r of the primary station shall use a broadcast destination address;

e arrivalofha DSDU data packet with the priority Pr. In the indication, the service ¢
meter_oOnly concerns the secondary station. As long as the destination address
dcastiaddress, the secondary station data link layer shall set the Service class param
NCONFIRMED for the upper layer;

per)
vice
bnly
[ ink

DATA.ind(PrisSérvice class, DSDU) enables the Data Link layer to inform the upper layer

ass
s a
eter

DL_ALARM.req()enables the Support Manager layer of the secondary station to request the
Data Link layer to send an alarm;

DL_ALARM.ind()enables the Data Link layer of the primary station to warn the Support Manager
layer of the presence of an Alarm;

5 The priority level Pr differentiates the processing of emergency services such as InformationReport (level Pr=1)
from that of the other DLMS services (level Pr=0).
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DL_ABORT.req(Strong®)enables the upper layers to request the Data Link layer to end its
activity with the priority Strong;

DL_ABORT.ind(ErrorNb) enables the Data Link layer to inform the Support Manager layer of
the occurrence of a fatal error identified by the number ErrorNb;

DL_IB.req() enables the Support Manager layer of the primary station to request the Data Link
layer to initialise the bus;

DL_IB.ind() enables the secondary station Data Link layer to inform the Support Manager layer

of the presence of an initialisation of the bus;

DL |
call

DL |
pres

DL |
sen

DL |
the

DL |
Dat
sett
TA1

7.3.

The]
6.2.

At t
mar
des

7.3.

to forgotten stations frame;

Discover.ind() enables the Data Link layer to inform the Support Mahager layer of
ence of a call to forgotten stations frame;

ChangeBaudrate.req() enables the Support Manager layer to request the Data Link layed
H a speed negotiation frame;

ChangeBaudrate.ind() enables the Data Link layer to inform the Support Manager lays
presence of a speed negotiation frame;

PhysicalSetupParameters.req(Params) enablesythe Support Manager layer to request
b Link layer to carry out the modification of the.settings related to a change of speed. Th

0 of 1 100 ms and MaxIndex which increases from 128 to 255 bytes.

6 Data Link parameters

Data Link parameters are the same as for the Data Link layer in the profile with DLMS,
4.

ages a timeout TES_(time out end of Setup) of 50 ms before processing all new requ
ined for the secondary device. This is to allow the equipment to correctly set up the UA

7 State transitions

Discover.req() enables the Support Manager layer to request the Data Link layerto send a

the

r of

the
ese

ngs consist of the negotiated baudrate, the-Tliimeout TOL that has passed 1 s, the timgout

see

he end of the baud rate )change process, at the primary device side the Data Link layer

psts
RT.

DLNMS/COSEM Data Link E/D state transitions are as specified in Table 37, Table 38, Tabl¢ 39

and

Table-40.

6 The Strong parameter differentiates the processing of fatal errors (Strong=1) from that of the other physical
disconnection requests (Strong=0) initialized by the Application sub-layer.
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Initial Triggering Conditions Set of actions Final
State State
Initial Strue() MaxRetry=2 Stopped

MaxChain = 5
init_incrChain()
Stopped |exist_d|_req() NbChain = 0 W.AG
MaxIndex=0
RepeatASO=FALSE
context(ADP, ADS, TypeAG)
init(TypeAG)
Phy APPG.req(TypeAG)
Stopped | Phy_ABORT.ind(ErrorNb) DL_ABORT.ind(ErrorNb) Stopped
Stopped | Phy_ALARM.ind() DL_ALARM.ind() Stopped
W.AG Phy_APPG.ind() & not(RepeatASO) & $none() T.Rgq
NbChain =0
W.AG Phy_APPG.ind() & not(RepeatASO) & NbChain =0 M.Send
NbChain <> 0
W.AG Phy_APPG.ind() & RepeatASO RepeatASO=FALSE M.RBO
Phy_ASO.req(Fr)
W.AG DL_ABORT.req(_) Phy_ABORT.req() W.EpdS
W.HndS | (Phy_ABORT.ind(EP-2) & $none() Stopped
TypeAG=AGT) |
(Phy_ABORT.ind(EP-1) &
TypeAG=AGN)
W.HndS | Phy_ALARM.ind DL_ALARM.ind() Stopped
W.HndS |Phy_ABORT.ind(ErrorNb) & BL_ABORT.ind(ErrorNb) W.EpdS
ErrorNb<>EP-1 & ErrorNb<>EP-2
T.Rgq exist_dl_req(DL_IB.req()) Fr="" W.EhdS
Size=size_frame(Fr)
Fr=concat(Size, ADS, ADP, IB, Fr)
Fr=concat(Fr, crc(Fr))
Phy_UNACK.req(Fr)
T.Req exist_dl_req(DL_Discover.req(DSDU)) & MaxRS0O=3 M.REO
TypeAG=AGN NbRSO=1
ListRSO=""
Collision=FALSE
Fr=DSDU
Size=size_frame(Fr)
Fr=concat(Size, ADS, ADP, ASO, Fr)
Fr=concat(Fr, crc(Fr))
Phy_ASO.req(Fr)
T.Req exist_dl) req(DL_Discover.req(DSDU)) & MaxRSO0=1 M.REO
TypeAG=AGT NbRSO=1
ListRSO=""
Collision=FALSE
Fr=DSDU
Size=size_frame(Fr)
Fr=concat(size, ADS, ADP, ASQ, Fr)
Fr=concat(Fr, crc(Fr))
Phy_ASO.req(Fr)
T.Req not (exist_dl_req(DL_IB.req()) | Pr=0 M.Rec
exist_dl_req(DL_ Discover.req(_)) ) Send="00"B
Confirm="11"B
Fr=

Index=Index + 1

NbChain = NbChain + IncrChain
Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com, Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
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Initial Triggering Conditions Set of actions Final
State State
T.Req exist_dl_req(DL_XBR.req(proposed_baudrate) |Fr="proposed_baudrate" M.Rec
Index=Index + 1
NbChain = NbChain + IncrChain
Size=size_frame(Fr)
Fr=concat(Size, ADS, ADP, XBR, Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
M.RSO |[Phy_ASO.ind(Frame) & $none() T.RSO
size(Frame)=0
M.RSO—TPhy_ASOimd(Frame) & DUT_RSO(CISIRS O, Frame) T-R30
check_frame(Frame) &
command(Frame)=RSO
M.RISO |Phy_ASO.ind(Frame) & Collision=TRUE T.R$O
not(check_frame(Frame)) &
size(Frame)<>0
M.RSO [Phy_COLL.ind() Collision=TRUE T.R$0O
M.RSO |[DL_ABORT.req(_) Phy_ABORT.req() W.EpdS
M.RSO [Phy_ABORT.ind(ErrorNb) DL_ABORT.ind(ErrorNb) W.EpdS
T.RFO |MaxRSO=1 & Collision MaxRSO=3 W.AG
Collision=FALSE
RepeatASO=TRUE
Phy_APPG.req(AGN)
T.RPO |(MaxRS0O=1 & not(Collision)) | (MaxRSO<>1 & |DL_Discovenind (Collision, ListRSO) W.EndS
NbRSO>=MaxRSO)
T.REO |NbRSO<MaxRSO NbRSO©=NbRSO+1 M.RBO
M.Send |exist_dl_data_req( Send=incr(Send) M.Rec
DL_DATA.req(Pr=1, Service class DSDU)) & Ack_expected=TRUE
(( & not(TreqTimout))) Fr=DSDU
NbChain < MaxChain Index= Index + 1
NbChain = NbChain + IncrChain
Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com, Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
Stop_timer(Treq)
M.Send |not(DL_DATA.req(Pr=1, _)) & Send=incr(Send) M.Rec
exist_dl_data_reg( Ack_expected=TRUE
DL_DATA.req(Prs0, Service class DSDU)) & Fr=DSDU
(( & not(TredTimout))) Index= Index + 1
NbChain = NbChain + IncrChain
NbChaini<tMaxChain Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com, Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
Stop_timer(Treq)
M.Send |not(DL_DATA.req(_, _)) & TreqTimeout()& Pr=0 M.Rec
NbChain < MaxChain Fr=""
Index= Index + 1
NbChain = NbChain + IncrChain
Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com, Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
initTimer(Treq)
M.Send [NbChain >= MaxChain Phy_APPG.req(AGN) W.AG
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Initial Triggering Conditions Set of actions Final
State State
M.Rec |Phy_DATA.ind(Frame) & (check_frame(Frame) | PL_DATA.ind(extract_prty(Frame), M.Send

& _ _ extr_act_text(Frame))
check_address(Frame) & Confirm=incr(Confirm)
is_data+(Frame) & Ack_e)ipected=FALSE
is_ack(Frame)) & Index = 0
is_text(Frame) initTimer(Treq)
M.Rec |Phy_DATA.ind(Frame) & (check_frame(Frame) IA‘ak_eXPOeCted=FALSE M.Send
& .n. e?( e
check_address(Frame) & initTimer(Treq)
is data+(Frame) &
is_ack(Frame)) & not(is_text(Frame))
M.Rec |Phy_DATA.ind(Frame) & Phy_DATA.req(Fr) M:Rec
not(check_frame(Frame) & Index=Index+1
check_address(Frame) &
is_data+(Frame) &
is_ack(Frame)) &
Index<=MaxRetry
M.Rec |[Phy_DATA.ind(Frame) & DL_ABORT.ind(EL-2F) W.EpdS
not(check_frame(Frame) & Phy_ABORT.req()
check_address(Frame) &
is_data+(Frame) &
is_ack(Frame)) &
Index>MaxRetry
M.Rec |DL_ABORT.req(Strong=0) & Phy_ABORT.req() W.EndS
not(DL_DATA.req(_, _)) &
Ack_expected=FALSE
M.Rec |DL_ABORT.req(Strong=1) Phy_ABORT.req() W.EhdS
M.Rec |Phy_ABORT.ind(ErrorNb) DL “ABORT.ind(ErrorNb) W.EnpdS
M.Rec |Phy_DATA.ind(Frame) & (check_frame(Frame){\DL_ChangeBaudrate.ind(accepted_baurdate). | M.R¢c
& (check_address(Frame) &
(Com =XBA)
M.Rlec |exist_dl_physical_setup_req(params) Phy_SETUP(params) T.Rqq
wait(TES)
Table 38 — DLMS/COSEM Link E/D state transitions: Secondary Station
Initial Triggéring conditions Set of actions Hinal
Statpe State
Initial $true() MaxRetry=2 Stppped
FlagDSO=TRUE
Discovered=FALSE
Flag_alarm=FALSE
Stopped | PhyDATA.ind(Frame) & check_frame(Frame) & ADP=extract_ADP(Frame) T.Com
check_address(Frame) Com=command(Frame)
Stopped\ Phy DATA.ind(Frame) & check frame(Frame) & Phy ABORT.rea() Stopped
not(check_address(Frame))
Stopped | Phy_DATA.ind(Frame) & not(check_frame(Frame)) |$none() Stopped
Stopped | DL_Alarm.req() Phy_ABORT.req() Stopped
Flag_alarm = TRUE
Phy_ALARM.req()
T.Com |Com=IB Discovered=FALSE Stopped
DL_IB.ind()
Phy_ABORT.req()
T.Com |Com=ASO & DL_Discover.ind(TAB) W.MM
test_ TABi(Frame, TAB)
T.Com |Com=XBR DL_ChangeBaudrate.ind(proposed_baudrate) | W.MM



https://iecnorm.com/api/?name=d27a58abd99bea4e3eb68235c8620109

IEC 62056-3-1:2021 © |IEC 2021

73—

Initial
State

Triggering conditions

Set of actions

Final
State

T.Com

is_data+(Frame) & is_text(Frame)

Ack_expected=FALSE

Send="11"B

Confirm="00"B

DL_DATA.ind(extract_prty,
extract_text(Frame))

initTimer(Treq)

M.Send

T.Com

is_data+(Frame) &
not(is_text(Frame))

Ack_expected=FALSE
Send="11"B
Confirm="00"B

M.Send

initTimer(Treq)

W.MM

exist_dl_discover_req(TAB)

Fr=concat(RSO, TAB, ADS)
Fr=concat(size_frame(Fr), ADS, ADP, Fr)
Fr=concat(Fr, crc(Fr))

Phy_RSO.req(Fr, window_RSO())

stapped

wW.MM

exist_dl_discover_req(not(TAB))

Phy_ABORT.req()

stapped

W.MM

exist_dl_change_baud_rate.req(acceptedBaudrate)

Discovered = TRUE

Fr= acceptedBaudrate

Index=1

Size=size_frame(Fr)
Fr=concat(Size, ADS,/ADP, XBA, Fr)
Fr=concat(Fr, cre(Fr))
Phy_DATA.req(Er)

M.Rec

M.Sehd

exist_dl_data_req(
DL _DATA.req(Pr=1, DSDU)) & not(Treqtimeout())

Discovered = TRUE
Send=in€r(Send)
Ack_expected=TRUE

Fr=DSDU

Index=1

Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com, Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)

Stop_timer(Treq)

M |Rec

M.Sehd

not(DL_DATA.req(Pr=1, _)) & exist_dl_data_req(
DL_DATA.req(Pr=0, DSDU)) & nat(Treqtimeout())

Discovered = TRUE
Send=incr(Send)
Ack_expected=TRUE

Fr=DSDU

Index=1

Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com, Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)

Stop_timer(Treq)

M Rec

M.Sehd

not(DL_DATA.req(_, _))& TreqTimeout()

Pr=0

Fr=

Index=1
Size=size_frame(Fr)

DATFAL D O a0 £

M Rec

fal - L )
SOMm=Ctom o7 1, oGSOty

Fr=concat(Size, ADS, ADP, Com, Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)

initTimer(Treq)

M.Rec

Phy_DATA.ind(Frame) & (check_frame(Frame) &
check_address(Frame) &

is_data+(Frame) &

is_ack(Frame)) &

is_text(Frame)

Confirm=incr(Confirm)

Ack_expected=FALSE

DL_DATA.ind(extract_prty,
extract_text(Frame))

initTimer(Treq)

M.Send

M.Rec

Phy_DATA.ind(Frame) & (check_frame(Frame) &
check_address(Frame) &

is_data+(Frame) &

is_ack(Frame)) & not(is_text(Frame))

Ack_expected=FALSE
initTimer(Treq)

M.Send
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Initial Triggering conditions Set of actions Final
State State
M.Rec |Phy DATA.ind(Frame) & not(check_frame(Frame) |Phy_DATA.req(Fr) M.Rec
& Index=Index+1
check_address(Frame) &
is_data+(Frame) &
is_ack(Frame)) &
Index<=MaxRetry
M.Rec |Phy DATA.ind(Frame) & not(check_frame(Frame) |DL_ABORT.ind(EL-2F) Stopped
& Phy_ABORT.req()
check_address(Frame) &
is_data+(Frame) &
is_ack(Frame)) &
Index>MaxRetry
M.Re DL_ABORT.req(Strong=0) & not(DL_DATA.req(_, |Phy_ABORT.req() Stopped
_)) & Ack_expected=FALSE
M.Re DL_ALARM.req() & DL_ABORT.ind(EL_1F) Stppped
alarm_detection() Phy_ABORT.req()
Flag_alarm = TRUE
Phy_ALARM.req()
M.Re DL _ABORT.req(Strong=1) stop_timer(T1) Stppped
Phy_ABORT.req()
M.Re Phy_ABORT.ind(EP-1) DL_ABORT.ind(ELCSF) M.Rec
M.Re Phy_ABORT.ind(ErrorNb) & DL_ABORT.ind(EfrorNb) Stppped
ErrorNb <> EP-1
M.Re exist_dl_physical_setup_req() Phy_SETUP(params) M.Rec
Table 39 — Meaning of the states’listed in the previous tables
State Meaning
Initigl Initializationof the variables of the layer
Stopped Waiting.for the first request from the upper layer or for the first indication frpm
the lower layer.
W.AG
(W4dit for end of " Wake-up Waiting for the end of a "Wakeup Call" signal transmission
Calji")
W.HndS . .
(Wdit for end of Sessior) Waiting for the end of a session
T.Rpq Testing the nature of a request coming from an upper layer
(Te$t Request)
M.RSO e )
(Mubt Receive RSO) Waiting for responses from a call of forgotten stations
T-RBQ Testing the end of the last time slot for RSO frame reception
(Testtast RSO) 9 P

M.Send
(Must Send)

Test state of the frame to transmit. (The field Text may be empty)

M.Rec

(Must Receive)

Initial state of the receiver waiting for the first byte of a frame

T.Com

(Test Command)

Testing the com field of a received frame

W.MM

event)

(Wait for Support Manager

Waiting to receive an event from the Support Manager layer
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Table 40 —

Definition of the procedures and functions
classified in alphabetical order

Procedure or function

Definition

alarm_detection()

Check that Alarm mode is active

build_RSO(ListRSO, Frame)

Extraction of the RSO elements (TAB and ADS fields) from the received RSO
frame Frame and concatenation with the preceding list ListRSO

check_address(Frame)

Check that the ADP and ADS addresses are recognized according to the
following criteria:

. DP is APG or the station has been programmed to the ADP address;

. if the command code is ASO, IB or TRB, then ADS is ADG;

. if the command code is not ASO, IB nor TRB, then ADS is the
secondary station address

chefk_frame(Frame)

Check that the frame Frame received is correct:

[e]

e number of bytes greater than or equal to 11 and lower,than or equal
MaxIndex;

e CRC correct;
. number of bytes compatible with the field\Size;

e command code recognized and number)of bytes compatible with the
command code

con|(DATA+, Pr, Send, Confirm)

Concatenation of corresponding binary’fields to obtain a specific comman(d

conmmand(Frame)

Extraction of the value of the command code of a received frame Frame

confat(Size, ADS, ADP, COM,
Text),

or goncat(Frame, CRC)

Concatenation of the fields(Size, ADS, ADP, COM and Text or concatenafion
of the CRC at the end of‘the‘frame Frame

confext(ADS, ADP, TypeAG)

Extraction of the ¢orresponding values from the communication context

crc(Frame)

Calculation of the CRC of the frame Frame to send

cregte_alarm(TPDU)

Calculation’of a TPDU with STSAP = 0, DTSAP = 0 and an
UnsolicitedRegPDU with: client-type = FFFF, serveridentifier = 0, object-
name s FFFF variable type = boolean, value = TRUE

exidt_dl_data-req(
DL_DATA.req(Pr, DSDU))

Consumption of a DL_DATA.req(Pr, DSDU) event

exigt_dl_req()

Check for the existence of a DL_IB.req(), DL_ASO.req(DSDU) or
DL_DATA.req(Pr, DSDU) event and compatibility check with ADS and AD
adresses defined in the communication context

U

exigt_dl_req(DL_IB.req()) or
exidt_dl_req(DL_ASQ©.req(DSDU))

Consumption of a DL_IB.req or DL_ASO.req(DSDU) event

exidt_dl_physical"setup_req

Consumption of a baudrate reconfiguration event.

extract_ ADR(Frame)

If either the ADP value used in the frame is not APG or if it is the APG value
but the list of the ADP values to which the Secondary Station has been

programmed is empty, then extraction of this value, otherwise extraction
the first ADP value to which the Secondary Station has been programmed

=

extract_prty(Frame)

Extraction of the Priority field from a received frame Frame

extract_text(Frame)

Extraction of the Text field from a received frame Frame

init(TypeAG)

Set Index to MaxRetry if TypeAG equals AGT, otherwise to 0

init_incrChain()

Set IncrChain at 0 if the alarms are not managed, otherwise to 1

init_timer(T1)

Setting of wakeup T1

initTimer(Req)

Initialisation of the waiting for a request from upper layers timer.

is_ack (Frame)

Check that the received frame Frame contains a Confirm field equal to the
Send field of the last frame transmitted

is_data+ (Frame)

Check that the received frame Frame contains a correct DATA+ field("111"B)
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Procedure or function Definition

is_text(Frame) Check that the received frame Frame contains a non-empty text field and
that the Send field equals the 1’ complement of theConfirm field of the last
frame transmitted

size(Frame) Calculation of the size of the frame Frame received

size_frame(DSDU) Calculation of the size of the frame to build with the DSDU data unit
(size(DSDU) + 11)

stop_timer(T1) Stopping of wakeup T1

test_TABi(Frame, TAB) If the first TABi contained in the received ASO frame Frame equals 00,

check that Discovered=FALSE then, after provision of a whole random
integer between 0 and 100, check that this integer is smaller than the
response probability (second TABi). In this case, 00 is memorized in thesTAB
variable

If the first TABIi contained in the received ASO frame Frame equals FF,
check that Flag_alarm=TRUE then, in this case, Flag_alarm-is set to FALBE
and FF is memorized in the TAB variable;

If the first TABI contained in the received ASO frame Frame does not equp
00 or FF, check that FlagDSO=TRUE and check that the Secondary Stati
has been programmed to one of the TABi containgd/in the received ASO
frame Frame. In this case, the first of these valGesis memorized in the TAB

=}

variable

timg_out(T1) Triggering of wakeup T1

TregTimeout() Verification that the waiting time of alrequest from upper layers does not
exceed a time t so that the time out duration TOL managed by the physical
layer might happen eventually. This-waiting time is necessarily less than TOL
and is armed once the indication s sent to the upper layer

winflow_RSO() Provision of a whole random, integer between 0 and MaxRSO-1 used as the
number of the RSO time slot in which the station shall reply (refer to
Annex F)

7.4| Support Manager layer
7.401 Overview

The| Support Manager layer processes all services related to communication support. These
seryices are:

e |[nitialisation of the bus;
e fliscovery management;
e plarm management;

e Bpeed negotiation.
Thejse services are managed in such a way that they are consistent with their management

undEr profiles with or without DLMS. For these services, the identifiers have the valueg as
spetified in Table 41

Table 41 — Commands managed by the Support Manager layer

Identifier Hexadecimal Role P/S
Value

ASO 07 Discovery request Primary Station

RSO 08 Discovery request response Secondary Station

1B 09 Initialisation of the bus Primary Station

XBR 0x12 Change Baudrate Request Primary Station

XBA 0x13 Change Baudrate Answer Secondary Station
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7.4.2 Initialisation of the bus

Management complies with 4.4.6. Although the initialisation is managed by the Support
manager layer, processing is entirely carried out by the Data link layer.

7.4.3 Discover service

Management of the Discover service complies with 4.4.7 and Annex H. The TAB field contains
2 parameters of one byte each: the first has a value of 0, the value at which all equipment is
programmed. The second is the probability of a response.

7.4.|4 Speed negotiation

Onde the connection at data link level is established, the Support Manager layers can‘hegotiate
the communication speed. This negotiation is always initiated by the primary devjce:

Authorised speeds are 1 200, 2 400, 4 800 and 9 600 bauds.

e [ommunication Speed Negotiation Frame

1 6 1 1 1 2
byte  bytes byte byte byte bytes

S R — > |IN ADS ADP ||COM ||Data ||CRC

|
COM#=XBR (Change Baudrate Request)

The| Data field contains the speed at which the primary equipment wants to communicate. [The
valles are as follows:

e DPx00 1200 bauds,
e DPx01 2400 bauds,
e pDx02 4 800 bauds,
e DPx03 9600 bauds,

e Becondary station response frame:

1 6 1 1 1 2
byte  bytes byte byte byte bytes

B s — N

COM=XBA (Change Baudrate Answer).

The Data field contains the speed selected by the secondary station.

The primary station observes a TES delay of 50 ms at the end of the process in order to allow
the two stations present to adjust the connected devices to the selected speed.
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After a successful change of speed, the parameters as specified in Table 42 are modified.

Table 42 - List of parameters

IEC 62056-3-1:2021 © |IEC 2021

Parameter Old value New value
Baudrate 1200 baud Value Negotiated
MaxIndex 128 255
TOL 100 ms 1000 ms
TA10 160 ms 1100 ms
745 Support Manager parameters
Forla primary station, the value of the maximum number of RSO timeslots for thé processing of
a ‘djscover’ frame is set to 3.
7.46 State transitions
Support Manager layer state transitions are as specified in Table43,) Table 44, Table 45 [and
Table 46.
Table 43 — Support Manager layer state transitions: Primary Station
Initial Triggering Conditions Set of actions Fingl
Ytate Statle
Stopped Exist_req(discover) TABI=0 M.Reg
DL_Discover.req()
Stopped Exist_req(change_baud_rate) Baudrate = proposed_baudrate M.Reg
DL_ChangeBaudrate.req()
Stopped DL_abort.ind(ErrorNb) T Abort.ind() Stoppéd
Update(FatalError)
Stopped Exist_req(init_bus) DL_InitBus_req() Stoppéd
Stopped Exist_req(abort) DL_Abort.req() Stoppéd
Stdpped DL_alarm.ind() MM alarm.ind() Stopped
M.Rec Exist_cnf(discover) MM discover.cnf(disc list) Stoppéd
M.Rec Exist_cnf(change_baud_rate) & Baud_rate = accepted_baudrate Stoppéd
check(proposed_baudrate) DL_PhysicalSetup.req(accepted_baudrate)
M.Rec Exist_enf(change_baud_rate) $none Stoppéd
not(check(received_baudrate))
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Table 44 — Suppo

rt Manager layer state transitions: Secondary Station

Initial Triggering Conditions Set of actions Final
State State
Stopped exist_ind(DL_IB_ind) MM_IB.ind() Stopped
Stopped exist_ind(discover) & MM_Discover.cnf() Stopped
test_TABI(TAB)

Stopped exist_ind(discover) & MM_Discover.cnf(not_TABi) Stopped
not(test_ TABi(TAB)

Stopped exist_ind(dl_change_baud_rate) & | accepted_baudrate =min(received_baudrate, Sending

check(proposed_bau

programmed_baudrate)

drate) &
DL_SetupBaudrate.req(accepted_baudrate)

not(energized_station) Init_timer(TWS)

Stopped exist_ind(dl_change_baud_rate) & | DL_ABORT.req(Strong) Stopped
not(check(received_baudrate)) T_ABORT.ind()

Stopped DL_abort.ind(ErrorNb) T_ABORT.ind() Stopped

Update(FatalError)

Stopped Alarm_detection() & DL_ALARM.req() Stoppked
DL_ALARM.req()

Senpding time_out(TWS) DL_PhysicalSetup.req(acCepted_baudrate) Stoppked

Table 45 — Meaning of the states listed in the previous table

State Meaning
Stdpped | Waiting state for a request or the first indication from the lower layer.
M.Rec Waiting state for a response following the*sending of a request

. Waiting for the end of transmission/ftom lower layers; This wait is limited by a timeout TWS with a
Senpding
value of 150 ms.
Table 46 —Definition of procedures, functions and events
State Meaning

Alafm_detection() Check that alarm mode is active

exist_ind(indication)

Check for the presence of a change of baudrate, IB or Discover indicator.

exist_ind(request)

Check for the presence of a baudrate change, IB or Discover request

Init] timer(TWS)

Initialisation of the TWS timer from the moment that the speed change requgst
from the secondary station is sent by the lower layers.

chgck(teteived_baudrate)

Check that the received baudrate falls within the acceptable range.

min(received_baudrate,
programmed_baudrate)

Determination of the accepted speed. This is the smallest value between the
proposed value and the maximum at which the secondary equipment can
function.

Test TABI(TAB)

If the first of the ASO TABiI contained in the frame Frame has a value of 00,
check that the Discovered variable is FALSE and verify, after generating a
random number between 1 and 100, that this number is less than the
probability of the response expected in the second TABi. In this case the value
00 is memorised in the TAB variable.

If the first of the ASO TABI contained in the frame Frame has a value of FF,
check that the Flag_alarm variable is TRUE, and in this case, allocation of the
value False to the variable Flag_alarm and memorisation of the value FF in the
TAB variable.

All other values of TAB are not valid.
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Transport Layer

1 General

The Transport layer is totally identical at the primary and secondary station. Its role is to ensure
the fragmentation and reassembly of the application protocol data units.

In the transmission, the transport layer receives the application data units, fragments them into
many transport data units as necessary in order to allow the Data Link layer to send them to
the transport layer of the peer station.

In rJaception, Transport Data Units received by the Transport layer, when their size exceeds

link
unit

The]

7.5.

The]

The

layer payload, are fragmented. The receiving Transport entity makes sure that the Trans
5 being received are complete before closing the reception.

end of the reception is indicated by the End field to TRUE.

2 Transport Data Units

structure of the first transport data unit is

3 bits | 1 bit 1 bit 3 bits 8 bits 8 bits Nbytes
DSap |End First Reserved STSAP DTSAP, «\[Rayload

structure of the Data units that follow is:

3 bits | 1 bit 1 bit 3.bits N bytes
DSap |End First Reserved Payload

Value of 6;
The End field indicates if the-transport unit is the last. As long as the Application data

s fragmented and the curtent transport data unit is not the last, its value stays as FALS

The First field indicates if the Transport unit is the first or not. Whilst the first field is TR
he TPDU shall contain the source and destination adresses. All the transport units
ollow are relatjve.to the connection defined by STSAP and DTSAP carried on the first ¢
Linit, until the.arrival of the transport unit with the End field. As long as the TPDU is the
and last, theitwo fields, End and first are both TRUE. A TPDU that does not contain a ST
hnd DTSAR cannot have the field First as TRUE;

The Reserved field comprises 3 bits which shall always be at 0;

The STSAP field of 8 bits contains the address of the application layer data source;

the
port

The Dsap field comprises 3 bits._{tiidentifies the data units under DLMS/COSEM. It has a

unit
>E;

UE,
that
lata
first
BAP

The DTSAP field of 8 bits contains the address of the application layer data destination
The payload field contains the application data. The first TSDU has a maximum size of

241

bytes and 243 for those that follow. Until the speed negotiation has taken place, the sizes

are limited to 114 and 116 bytes respectively.

Transport layer services are specified in Table 47.
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Table 47 — Transport services and services primitive

Service Service primitive
T_DATA T_DATA.req(STSAP, DTSAP, Pr, Service class, TSDU)
T_DATA.ind(STSAP, DTSAP, Service Class, TSDU)
T_ABORT | T_ABORT.req()
T_ABORT.ind()

e The primitive T_DATA.req(STSAP, DTSAP, Pr, Service class, TSDU) enables the
L\,n’nlirnfinn Iaynr to request the Tr:mepnrf Iaynr to send a transpaort data unit from a source
address STSAP to a destination address DTSAP with a priority Pr., using a confimed or
Linconfirmed service;

e ['he primitive T_DATA.ind(STSAP, DTSAP, Pr, Service class, TSDU) enables the Transport
ayer to inform the Application layer of the arrival of a transport data unit-from a sodlrce
hddress STSAP at a destination address DTSAP, transported with ‘a,confirmed or
Linconfirmed service;

e [The primitive T_ABORT.req enables the Application layer to request.the Transport laygr to
end its activity;

e ['he primitive T_ABORT.ind enables the Transport layer to inform the Application laygr of
An error necessitating an end to communication.

7.5 State transitions

Transport layer state transitions are as specified in Table 48, Table 49 and Table 50.

Table 48 — Transport.state transitions
Ihitial Triggering conditions Set of actions Final
$tate State
stopped $true Init() Idle
idlg T_DATA.req(STsap, Dtsap, TSDU, SMsg = TSDU M.FirstfFgt
Service_class,)
Idlg DL_DATA.ind(Pr, TPDU).& check_fgt(TPDU) & Tsap(TPDU, STsap, DTsap) Rec
first_fgt(TPDU) & nof(last_fgt(TPDU)) .
initBuffer()
updateBufferRec(TPDU)
Idlg DL_DATAI(ind(Pr, Service_class, TPDU) & Tsap(TPDU, STsap, DTsap) Idle
check_fgt(TPDU) & fisrt_fgt(TPDU) & .
last_sgt(TPDU) & isSizeOK () initBuffer()
updateBufferRec(TPDU)
T_DATA.ind(TPDU, STsap, DTsap)
Idlg DL_DATA.ind(Pr, Service_class, TPDU) & Tsap(TPDU, STsap, DTsap) Idle
check_fgt(TPDU) & fisrt_fgt(TPDU) & »
last_sgt(TPDU) & not(isSizeQK()) initBuffer()
T_DATA.ind(TPDU, STsap, DTsap
Service_class,)
Idle DL_DATA.ind(Pr, Service_class, TPDU) & DL_ABORT.req() stopped
not(check_fgt(TPDU) )
T_ABORT.ind()
Idle DL_DATA.ind(Pr, Service_class, TPDU) & initBuffer() Idle
heck_fgt(TPDU) & not(fisrt_fgt(TPDU)) &
e satranly, - nofiertfoHTPRL) T_DATA.ind(TPDU, STsap, DTsap
- Service_class,)
Idle T_ABORT.req() DL_ABORT.req() stopped
Idle DL_ABORT.ind(ErrorNb) T_ABORT.ind() stopped
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State State
M. Size(SMsg)>FirstPayload() End=0 M.NextFgt
FirstFgt .
First=1
DL_DATA.req(DSap,End, STsap,
DTsap, Service_class,
FirstPayload())
update(SMsg)
M. Size(SMsg)<=FirstPayload() End=1 Idle
FirstFgt e
rirst=1
DL_DATA.req(DSap,End, STsap,
DTsap, Service_class,
FirstPayload())
M.RirstFgt | DL_ABORT.ind(ErrorNb) T_ABORT.ind() stopped
M.NextFgt | Size(SMsg)>NextPayload() End=0 M.Nextfgt
First=0
DL_DATA.req(DSap;End, STsap,
Service_class, mif(SMsg,
NextPayload()))
update(SMsQg)
M.NextFgt | Size(SMsg)<=NextPayload() End=1 Idle
First=0
DL, DATA.req(DSap,End, STsap,
Service_class, NextPayload())
M.NextFgt | DL_ABORT.ind(ErrorNb) T_ABORT.ind() stopped
Re DL_DATA.ind(Pr, Service_class, TPDU) & initBuffer() Idle
t(check_fgt(TPDU
not(check_fgt( ) T_DATA.ind(TPDU, STsap, DTsap,
Service_class,)
Re DL_DATA.ind(Pr, Service_clas$,'TPDU) & Tsdu(TPDU) Rec
check_fgt(TPDU) & not(fisrt_fgt(TPDU)) & updateBufferRec(TPDU)
not(last_fgt(TPDU) ) ) & isSizeOK () DL_DATA req(DSap,End, STsap,
DTsap, Service class, text=NULL)
Re DL_DATA.ind(Pr, Service_class, TPDU) & Tsap(TPDU, STsap, DTsap) Idle
check_fgt(TPDU) & not(fisrt_fgt(TPDU)) & .
not(last_fgt(TPDU)™) & not(isSizeOK ()) InitBuffer ()
T_DATA.ind(STsap, DTsap,
Service_class, TPDU)
Re DL_DATA¢ind(Pr, Service_class, TPDU) & Tsdu(TPDU) Idle
cheek\fgt(TPDU) & not(fisrt_fgt(TPDU)) &
Iast—fg(TPDu) ) & isSizeOK updateBufferReC (TPDU)
T_DATA.ind(STsap, DTsap,
Service_class, TPDU)
Re DL_DATA.ind(Pr, Service_class, TPDU) & Tsap(TPDU, STsap, DTsap) Idle
check_fat(TPDU) & not(fisrt_fat(TPDU)) &
last_fg(TPDU) & not(isSizeOK ()) InitButter ()
T_DATA.ind(STsap, DTsap,
Service_class, TPDU)
Rec DL_DATA.ind(Pr, Service_class, TPDU) & Tsap(TPDU, STsap, DTsap) Rec
check_fgt(TPDU) & first_fgt(TPDU) & InitBuffer ()
not(last_fgt(TPDU))) ) & isSizeOK () updateBufferRec(TPDU)
DL_DATA.req(DSap,End, STsap,
DTsap, Service class, text=NULL)
Rec DL_DATA.ind(Pr, Service_class, TPDU) & Tsap(TPDU, STsap, DTsap) Idle

check_fgt(TPDU) & first_fgt(TPDU) &
not(last_fgt(TPDU))) ) & not(isSizeOK ())

InitBuffer ()

T_DATA.ind(STsap, DTsap,
Service_class, TPDU)
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Initial Triggering conditions Set of actions Final
State State
Rec DL_DATA.ind(Pr, Service_class, TPDU), & Tsap(TPDU, STsap, DTsap) Idle
check_fgt(TPDU) & first_fgt(TPDU) & .
last_fgt(TPDU) & isSizeOK () InitBuffer ()
updateBufferRec(TPDU)
T_DATA.ind(STsap, DTsap,
Service_class, TPDU)
Rec DL_DATA.ind(Pr, Service_class, TPDU), & Tsap(TPDU, STsap, DTsap) Idle
check_fgt(TPDU) & first_fgt(TPDU) & )
last_fgt(TPDU) & not( isSizeOK()) InitBuffer ()
T_DATA.ind(STsap, DTsap,
Service_class, TPDU)
Re DL_ABORT.ind(ErrorNb) T_ABORT.ind() Stopped
Table 49 — Meaning of the states listed in the previousctable
State Meaning
Stapped Stopped
ldid Waiting state for a request from the application,layéer or an indication from the Data
Link Layer
M.firstFgt Initial transmission state with fragmentation.of the application data unit
(Myst first Fragment)
M.NextFgt Transmission state with fragmentation,of the application data unit for the following
(Myst next Fragment) fragments
Re Reception state with fragmentation of the received data units

Table 50 — Definition of the procedures and functions classified in alphabetical ordpr

Prpcedure or Function Definition

chgck_fgt(TPDU) Check.that the TPDU or TSDU carry the indentifier Dsap=6

firsf_fgt(TPDU) Check if the fragment is the first or not. The first fragment shall have the fields
DTSAP and STSAP correctly set and the field First = TRUE

FirgtPayload() Determination of the FirstPayload size. This determination invokes the Support
Manager layer which returns back the value 114 or 241 depending whether the
speed negotiation took place or not.

init[) Initialization of state chart

initBuffer(TPDU) Processing related to a first fragment
The initial value of the APDU descriptor points to the top of the buffer, and the size
of receivable data is equal to the size of the APDU. These parameters are provideéd
by the Application layer.

1sSizeOK() Check that the dat unit size is not greater than the available memory at the

destination.

last_fgt(TPDU)

Check if the fragment is the last or not. The last fragment always has the field END=
TRUE

min(SMsg, Payload)

Takes into account the size of the smallest of two parameters.

NextPayload()

Determination of the NextPayload size. This determination invokes the Support
Manager layer which returns back the value 116 or 243 depending whether the
speed negociation takes place or not.

Size(SMsg) Calculate the size of the message SMsg in bytes
tsap(TPDU, STsap, Extraction of the fields STSAP and DTSAP of the TPDU
DTsap)

tsap(TPDU)

Extraction of the data fields of the TPDU
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Pr

ocedure or Function Definition

UpdateBufferRec(TPDU) | Update of the received Data buffer: Transfer of the TPDU data received into the

Application buffer without exceeding the maximum size of the APDU; then the

accordingly.

If the size of the data received exceeds the available buffer size, the buffer is
reinitialised and the upper layer is informed of reception with an empty buffer.

pointer describing the buffer, and the total length of the data received are increased

Update(SMsg) Update of the APDU after the transmission of a TPDU. The descriptor of the APDU
is increased by the number of bytes sent and the length is reduced by the same
amount.

7.6| Application Layer

7.6.

The]

1 General

specification of the Application layer can be found in IEC 62056-5-3. However, given|the

natyre of the medium used and the characteristics of the lower layers, the following restrictions

and

7.6.

behaviour apply.

2 Broadcast Management

All ¢xchanges use confirmed services by default. Only broadcasting uses unconfirmed servi

Bro

hdcasting can only be used by a primary station. The type.6f’service used will be propag

from the Application layer to the Data Link layer, which, depending on the service type speci

will
the

service type is unconfirmed.

The| secondary station shall not respond to reguests carried by an unconfirmed service.
lacK of response is managed by the application layer depending on the type of service.

Bro

bdcasting will always be done without*a speed negotiation, that is, at 1 200 bauds, w

data size of 114 bytes at the application layer level.

7.6.

3 Management of EventNotifications or InformationReports

Secondary stations cannottransmit on the bus without having been requested. Manageme

eve
stat
gen

7.6.

Int

on is responsiblevfor engaging the necessary actions to interrogate the equip
erating an alarm.

4 Priority Management

Application layer also has priority management tools. The DLMS/COSEM layer tools

pre

edence over those of Euridis for greater homogenisation.

ht notifications or information reports is done in Euridis with the use of an alarm. The prinmLary

Ces.

fioa

use a specific destination address if the service type is confirmed or a broadcast address if

This

ith a

nt of

ent

ne Euridis profile, priority management occurs at the Data Link layer. The DLMS/COSEM

take

However, in order to maintain compatibility with the DLMS profile, the priority management field
(Pr) is maintained up to the Transport level. The transport layer simply ignores it in its relation
with the application layer.

7.6.

5 Management of releasing Application Associations

DLMS/COSEM Application Associations can be active only as long as the supporting layer of
the DLMS/COSEM Application Layer is active. The Association is terminated when the activities
of the lower layers are terminated.

Application Associations can be released either by closing the supporting layer or by using the
RLRQ / RLRE services.
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Note that if an Application Association is released by using the RLRQ / RLRE services, this
does not affect the supporting layer.

8 Local bus data exchange — Hardware

8.1 General

The protocol describes the data exchanges between a Primary Station and Secondary Stations
connected in parallel on a hardware bus. The Primary Station is connected to the bus by a
passive magnetic plug.

Thig clause describes the following items:

a) the signal characteristics;
b) the bus characteristics;
c) the magnetic plug;

d) the Primary Station;

e) the Secondary Station;

f) the energy supply characteristics.
8.2| General characteristics

8.2/1 Signal transmission at 50 kHz
Trapsmission includes:

binary data transmission;

)

b) pi-directional, half-duplex;
) paud rate: 1 200 Bd £ 1 %, 2 400 Bd#® 1 %, 4 800 Bd + 1 %, 9 600 Bd + 1 %;
) equal duration of bits 0 and 1;

e) pmplitude signal modulation (ASM) of a 50 kHz + 3 % carrier;

f) polarity:

p 0 = carrier detected,

» 1 = carrier not-detected

The|signal characteristics are defined by the carrier envelope described in Figure 6.
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1 is the maximum level for transmission of a "1"

D is the minimum level for transmission of a "0"

0 is the maximum level for transmission of a "0"

is the minimum guaranteed time for an envelope to remain lower than Veyh1

is the minimum guaranteed time for an envelope to remain between Vevl0 and VevhO

Figure 6 — Signal envelopé.on the bus

Vevl0 and VevhO are not the extremes of the envelope, but rather the low and high limits
Correct operation;

Huring TevO0 the level of the envelope shalb not vary by more than 20 %;

Huring the gaps between Tev0 and Teyv1; the envelope rise or fall is exponential or dam
sinusoid, with addition of frequency-transients;

15 %, with a resistor of 100 Q=0r a capacitor of 31,8 nF in place of the bus;

hll the voltages are specified'in peak values;

or Time Bit definition (time of "1" or "0"), several parameters have to be taken into acco
p  maximum time guaranteed for "0" transmission signal = VevlO0;

p maximum time-non-guaranteed for "0" transmission  signal = Vevh1;

p  maximum-iime guaranteed for "1" transmission signal < Vevh1;

pmaximum time non-guaranteed for "1" transmission  signal < VevlO0.

2 Energy supply signal transmission

8.2.

for

ped

otal harmonic distortion of the 'signal during continuous wave transmission is less fhan

unt:

27T Characterization of the remote Supply of energy

Figure 7 gives the representation of the bus for the remote supply of energy.
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Secondary
Primary i Station
Station Coupling BUS st
orage
element
DC
Power
Supply Secondary
Statiom
Storage
element

IEC

NOTE External DC power supply is optional. Supply DC power can be integrated inside)Primary Station.

Figure 7 — Bus representation

The|three main elements for the remote supply of energy are:

A DC energy supply source,
h storage element in the Secondary Station,
he consumption of a Secondary Station.

2.2 Energy supply source

The|energy supply source provides the bus with the values of voltage and current accordin

the

Key

template of Figure 8.

VA

v eSS

AVO SNNNNN

g to

V1=22V,V2=35V

1=

80 mA, 12 = 250 mA, 350 mA <13 <1 000 mA

Figure 8 — Power supply characteristics

The ripple noise will be less than 10 mV peak from 1 kHz to 1 MHz and 100 mV peak for
f<1kHz.

The nature of the energy supply is not taken in account in this specification.
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8.2.2.3 Storage Element in Secondary Station

A storage element associated with each Secondary Station allows the local accumulation of
energy in order to absorb peaks of consumption during exchanges and to optimize the remote
energy supply source. (Maximum value of 470 uF with a relative tolerance of + 20 %.)

8.2.2.4 Consumption of a Secondary Station
States associated to an exchange session are shown in Figure 9 and Figure 10.

Primary Secondary

Station Station
R L e

IDLE1 IDLE2 REC | Wait REC Wait EMISSION Wait

PRESELECTION

INIT SESSION SESSION

-
|

y

IEC

Figure 9 — States associated to a session: for selected Secondary Station

_— —
Primary Secondary
Station Station

AGT | b—m | CallV |[——_—_—_——

IDLE1 IDLE2 REC *[\Wait REC Wait | IDLE3

PRESELECTION

IEC

Figure 10=\States associated to a session: for non-selected Secondary Station

The| consumption, depending on the states, is specified below.

Thejse values represent maximum average consumption: peak can go over but average value
remains under:

e Idle mode 1 15 mW max. (established mode);
e Idle mode 2 15 mW max.;
e Idle mode 3 15 mW max.;

o Reception mode 40 mW max. + nx10 mW max. (n = number of devices), see note;

e Wait mode 40 mW max. + nx10 mW max. (n = number of devices);

e Emission state 140 mW max. + nx10 mW max. (n = number of devices), see note.
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Worst case is the transmission of 9/10 "0" bits:

e Reception mode 50 mW max. + nx14 mW max. (n = number of devices); see note;

e Emission state 180 mW max. + nx14 mW max. (n = number of devices) see note.

The detailed description of these different modes (with the associated timing) is given in the
state transitions.

NOTE Reception and Emission consumption depends on the message content number of "0". Those values are
average consumptions with an equal number of "0" and "1" bits.

8.23 Simple Secondary Station and multiple Secondary Station

A simple Secondary Station is equivalent to a logical address ADS.
A mlultiple Secondary Station is equivalent to several logical addresses ADS.

The| notion of multiple Secondary Station, see Figure 11, allows the addressing of diffefent
devjces located inside a Secondary Station on a secondary bus.

Device 1
— ADS1
Device 2
BUS ADS BUS Interface ADS2
) Device n
Simple L | ADsn
Secondary Station
Multiple
Secondary Station IEC

Figure 11 ~'Simple and multiple Secondary stations

The| secondary bus structure fundamental points are as follows:

a) the length of secondary bus is not included in the length of main bus;
b) the secondary bus is four wires with two wires dedicated to signal and two wires dedicated
0 energy supply;

c) p Secondary non-energized Station, simple or multiple, is always equivalent to a maximpum
bf two ;Secondary Stations towards physical communication parameters;

d) thelprimary and secondary bus protocol are the same, except for modulation aspe€cts:
Signals on secondary bus are baseband (1 200 Bd to 9 600 Bd): signal wires. They are in
accordance with EIA 485 and with ISO/IEC 8482;

e) the maximum length of the secondary bus is 50 m;
f) the maximum number of devices on the secondary bus is 6;
g) the cable is the same as the one used on the primary bus;

h) it is possible to transmit alarms from a device to a primary station through the interface,
when power supply is permanent on this bus. This report is made by carrier transmission
TAB. The primary station, the interface and the devices shall be in Alarm mode active (see

4.4.12).
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Main bus is able to support the following stations:

1)
2)
3)

8.3

Simple energized Secondary Station;
Simple non-energized Secondary Station;
Multiple non-energized Secondary Station.

Bus specification

8.3.1 General characteristics

021

a) Specific support for remote reading and programming. The bus always has a magnetic

b)

socket and one Secondary Station (minimum);

The bus topology is unimportant, and can be linear, or star or tree without loop,~provi
hat the total wired length of cable does not exceed 500 m (cable of power supply includ
he secondary bus, inside a Secondary Station, is not included in this value;

The bus allows energy supply for Secondary Stations. In this way, the bus can sup
bnergized and non-energized stations;

Salvanic isolation is maintained between the bus and all the electronics of the transmit

Stations;
Supply can be permanent on the bus, in which case Alarm mode can be active;
From 1 to 100 Secondary Stations can be connected in patallel on the bus:

-  The maximum number of non-energized SecondanyyStations (simple or multiple) on
bus is 50;

-  The maximum number of energized Secondary’Stations on the bus is 100;

-  The maximum number of devices associated to Secondary Stations (simple or multi
on the bus is 50;

- In case of a mix of Secondary Station types, Energized and non-energized, conne
on a same bus, a rule gives the miaximum number of each type:

e if N1 is the number of non-energized multiple Secondary Stations on the bus;
o if N2 is the number of nen-energized simple Secondary Stations on the bus;

o if N3 is the number of energized Secondary Stations on the bus, then th
inequations have-to be respected:

Station;

2) 2*(WT+ N2) + N3 <98 when power supply is external, connected directly
the'bus

bne of these Secondary Stations can accidentally stay in low impedance (transmission m
but without emission of "0" transmission), without interrupting the communication;

communication with the Primary Station is via a magnetic plug (one only);

ded
ed).

port

ters

And receivers, with voltage ratings which are required in the standards applied to Secondary

the

ple)

tted

ese

1) 2*(N1 +N2) + N3 <100 when power supply is integrated to the Primary

on

ode

the bus shall withstand the accidental connection of the 230 V mains. Control procedure is

to apply five times successively 250 V AC. Each application lasts 5 min and 5 s betw
each application.

8.3.2 Cable characteristics

Indoor telephone cable of type:

single twisted pair and screen (aluminum) with drain wire;
conductor: solid tinned copper of 0,5 mm to 0,6 mm nominal diameter;
insulation PVC.

een
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Electrical characteristics:

DC looped resistance at 20 °C: 117 Q/km to 192 Q/km
AC 50 kHz, between -15 °C to +45 °C:

a) linear looped resistance: 154 Q/km to 220 Q/km;
b) linear looped inductivity: 500 pH/km to 800 puH/km;
¢) linear mutual capacity: 80 nF/km to 130 nF/km;
d) loss factor of capacity: 5 % maximum;
e—capacity unbatancewires-to-screem——5 Y% maximum;

) complex characteristic impedance: 74 Q to 115 Q;

) linear phase shift (50 kHz): 150°/km maximum.

The| above characteristics are given for a symmetric source isolated from screen with

imp

For

bdances Z and Z' greater than 1 000 Q at 50 kHz (Figure 12).

Test
equipment Equivalent o

IEC

Figure 12)— Equivalent diagram of the test equipment

B Wiring

connection of Secondary Stations shall ensure the continuity of the drain wire (e.g. th
erminal disfribution boxes);

bne point of the drain wire shall be connected to earth, if any, or to an equivalent refere
potential;

hodimpedance (except the cable), of less than 1 000 Q at 50 kHz, shall be conne

the

ree

nce

tted

bhahrvoaon wavirac fiha buc on d coraon or Ao +h

use of cables slightly outside the above specifications, the following should be noted:

A cable with a higher linear capacity or resistance needs a lower length of wired cable. Ratio

of length is approximately as the inverse ratio of linear capacity or resistance.

A cable with a lower linear capacity or resistance could give overvoltage on receiver inputs
for a long empty bus. This can be overcome by connecting between the wires of the bus,
near the end opposite the magnetic plug, a damping resistor (330 Q to 1 000 Q, 0,25 W,

depending on the overvoltage ratio). To ensure that the bus withstands an accide

ntal

connection to 230 V mains, a 47 nF capacitor of proper voltage capability should be in series

with this resistor.
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Magnetic plug
1 Function

1.1 Simple magnetic plug

The magnetic plug consists of a mobile plug (primary) and a fixed socket (secondary).

When the two halves are joined, the magnetic plug transfers signals between the HHU
connected to the plug and the bus connected to the socket, in both directions.

Each part consists of half a ferrite transformer with an air-gap in the magnetic circuit.

To |[compensate the high series inductance and the low parallel inductance) of suc

tranlsformer, a resonating capacitor and a damping resistor on both sides(|convert
transformer into a fourth order band-pass filter centered near 50 kHz, with a @ factor <3.

Thi
fre

8.4.
In 3
tran
sign

8.4.

allows the use of a simple square wave source for the transmissiomand eliminates

uency transients.

1.2 Magnetic plug with energy supply

al is rectified and filtered before injection of d.c. signalon the bus.

2 Common mechanical characteristics

7501

Deu i 45 0,1

/
y

ddition to the previous characteristics, the magnetic plug, with energy supply allows
smission between 400 kHz and 600 kHz signal. The déefault value is fixed at 500 kHz. ]

Dimensions in millim

y

Ferrite pot
core FP 36 x 22 A

> - - +0.1
B 10

»
g

. ~ ~
S R R
A X f
I I B N A A e e R
[ <) ©
N - L
Q e Q

h a
this

the

the
Ihis

ptres

Key
FP
DF

Dcu

ferromagnetic pot
distance between ferrites

diametre of core unit

Figure 13 — Ferrite pot and bobbin

IEC
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Each half of the magnetic plug comprises a bobbin in a half pot ferrite core, enclosed in a robust
plastic housing, see Figure 13. When joined, the bobbins and ferrite cores are nearly coaxial
and symmetric about the mid plane, with:

e magnetic air gap DF = 4,25 mm £ 0,25 mm;
e maximum error of coaxiality, near mid point: 0,25 mm.
When assembled and joined, both ferrite cores and bobbins shall be fixed or pushed closer to

the mid plane. For example, the axial gap between bobbin and core, due to tolerances or sizes
shall be at the rear side of the bobbin.

Ferfite is a standard type for a maximum frequency of less than 100 kHz:

e |nitial permeability more than 1 800;
e [lfan delta maximum at 100 kHz about 2 %;

¢ No saturation due to leakage fields (practically saturation comes aroundrQ,4'T).
8.4 Electrical block diagram with simple plug
8.4.3.1 General

The| general electrical bloc diagram with simple plug is shown in Figure 14, with its associatied
conlponents.

Reception
I |
| | || ]
Rpd Cpr! | | Il I
I — ] \ c I
_l_[_ D L1 I \ Sf Csd |
=l 0 B 1
Source 50 kHz [ [ I Bus
| | |
Bl B S Rsd |
| | |
+ | |
o | |
—— | | |
7777777777777777777777777 IEC
Key
Rpd| primary damping fesjstor Lp primary inductance
Cpr primary resonanee capacitor Ls secondary inductance
Csr secondary resonance capacitor Rp primary resistance
Csd| secondary damping capacitor Rs secondary resistance

Rsd| secondary damping resistor

Figure 14 — Associated components of the magnetic plug |

8.4.3.2 Associated components in socket, bus side

Serial capacitor Csr resonating with Ls.
Parallel damping resistor Rsd.

Parallel capacitor Csd in series with Rsd to ensure immunity to accidental connection to 230 V
mains.

8.4.3.3 Associated components, plug side

Serial capacitor Cpr resonating with Lp.
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Serial damping resistor Rpd: (depending on the 50 kHz source, and including all series
resistances (at 50 kHz), such as flexible cord, connector, etc.).

A 50 kHz source which can be a square-wave source.

Receiver circuit, demodulation and squaring, connected to the Cpr Rpd node (e.g. full wave
rectifier and threshold circuit).

In receiving mode, the output impedance of the 50 kHz source shall be maintained at less than
a few ohms, even for low voltage, to ensure damping of the primary circuit.

8.4.4 Electrical Block Diagram with energy supply plug
Thel electrical block diagram with energy supply plug, 8.4.1.2 is shown in Figure™15, with its
assgpciatied components.
Recgption
C'sr
Rpd C'pr ,_' |_ kow-pass
__I_ I:I |_ I__ow-pass filter L
filter Lp Ls Csd
S 50 kH
qree z I_'_ Rectifier Bus
Rp Rs filter Rsd
/ Regulation
L | J_ Protection
I O ,
Spurce 400 kHz High frequency
tg 600 kHz band-pass filter High-pass filter e
Key
Rp¢l  primary damping resistor Lp primary inductance
C'pr primary resonance capacitor Ls secondary inductance
C'sf secondary resonance capacitor Rp primary resistance
Cs secondary damping capacitor Rs secondary resistance
Rs secondary damping_resistor
Figure 15 — Associated components of the energy supply plug
The| 50 kHzspart works like the simple plug circuit, except for:
e pxita attenuation, both ways, due to the low-pass filters. The 50 kHz source receiver deyice

shall tTake this atientuation Into account.

e C’prand C’sr differ slightly from Cpr and Csr due to the low-pass filter impedance at 50 kHz.

The 400 kHz-600 kHz part provides means for the remote supply.

8.5 Functional specifications of Primary Station transmitter (for 50 kHz signal)

The Primary Station transmitter is the assembly of a Primary Station transmitting source and
the magnetic plug.

The signal transmitted at the bus outputs shall fit into the limits (see Figure 6), of the whole
temperature range, with:

a) Tev0 and Tev1 shall comply with the values Table 51.
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Table 51 — Primary station transmitter: Tev0 and Tev1 values

1200 bauds | 2400 bauds | 4 800 bauds | 9 600 bauds
Tevi(us) 750 330 140 60
TevO(us) 750 330 140 60

b) Vevh1=0,25V

This concerns only signals with frequency 1 kHz < f< 1 MHz.

Op

c)
d)

With a resistor of 100 Q in place of the bus:

e)
f)

With a capacity of 31,8 nF in place of the bus:

g)
h)

The]
DF

8.6
The]

(demodulation and squaring) and the magnetic plug.

en circuit at bus output:
Socket

Emitter |— Plug Vi
Vevl0 = 5,8 V; SV
——m
Vevho = 7,5 V. Primary _
Station Coupling - Bus

Vevl0 =4 V;
Vevh0 = 4,8 V.

Vevl0 = 5,2V,
Vevh0 = 6,5 V.

ddition, the output terminals should be open-circuit or matched to a 100 Q resistance
bcitance of 31,8 nF.

he noise transmitted at the bus output, in all conditions and at all frequencies up to 1 M
hfter extinction of transients, shall\not exceed 10 mV peak between 1 kHz and 1 MHz;

he overvoltage spike due to the switch from transmission mode to reception mode, or|
rfeverse, shall not exceed.0;25 V peak, in all conditions.

se values have to be respected with a magnetic air gap
= (4,25 mm + 0,25¢mm) = 5'° mm.
Functionakspecifications of Primary Station receiver (for 50 kHz signal)

Primafy) Station receiver is the assembly of a Primary Station receiving cif

pr a

Hz,

the

cuit

The

receiver shall function r\nrrm‘fly (dnfinnd as frame rnpn’rifinn rate < 10—5) for a sinus

idal

input signal whose characteristics are defined above and for the complete temperature range.

The signal shall be applied to the bus terminals of the magnetic plug through the serial
impedances given below:

a) Tev0 and Tev1 shall comply with the values Table 52.

Table 52 — Primary station receiver: Tev0 and Tev1 values

1200 bauds | 2400 bauds | 4800 bauds | 9 600 bauds
Tevi(us) 700 290 125 50
TevO(us) 700 290 125 50
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Through a 100 Q resistance:
Récepteur |— Prise |Embase| ey !

b) Vevh1 =0,25V:; |
c) Vevl0=0,7V,
d) Vevh0=3,2V.

Station

Primaire Couplage Bus

|
|
I
Through 31,8 nF: :

e) Vevh1=0,20V; !
f) \VevlQ =055\

g) [Vevho = 2,5 V.

IEQ

In gddition, the receiver in condition b) (100 Q in series) shall function correctly (defined as
framie repetition rate < 107°) with:

h) B continuous wave signal of 0,1 V peak from 1 kHz to 1 MHz;
i) B square pulse of 20 V of duration 5 ps;
i) B square pulse of 3,5 V of duration 200 ps.

8.7| Functional specification of Secondary Station transmitter (for 50 kHz signal)

Thel| signal transmitted at the bus outputs shall fit jnte’the limits specified, in the whole
temperature range with:

a) [fev0 and Tev1 shall comply with the values Table 53.

Table 53 — Secondary station transmitter: Tev0 and Tev1 values

1200 bauds |\\2 400 bauds | 4800 bauds | 9 600 bauds
Tev1(us) 750 330 140 60
Tev0(us) 750 330 140 60

b) Vevh1=0,1V.

Thig only concerns sighals with a frequency of 1 kHz < f< 1 MHz.

With 100 Q in place of the bus:
c) Mevl0 =(1,2'V;

d) Vevh0,= 1,8 V.

)r of

e) Vevid =1,5V;
f) Vevh0=25V.

In addition, with the two bus terminals connected to a resistance of 100 Q or a capacitance of
31,8 nF:

g) the overvoltage spike due to the switching from transmission mode to reception mode, or
the reverse, shall not exceed 0,75 V peak, in all conditions;

h) the noise transmitted at the bus output, in all conditions and at all frequencies up to 1 MHz,
after settling of transients, shall not exceed 10 mV peak between 1 kHz and 1 MHz.
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In addition:

i)
j)

k)

8.8
Th

maximum short circuit current: 26 mA peak at 50 kHz;

the transmitter shall tolerate permanent short circuit and connection to 230 V mains at the

bus terminals;

the maximum common mode capacity between bus inputs and other inputs of the device

including the secondary station is fixed to 15 pF.

Functional specifications of Secondary Station receiver (for 50 kHz signal)

sigrlal whose characteristics are defined above and for the whole temperature range with:

rocaivar-chall fiineotinn ~nrractlhy (Aafinad ~c Wit Arear ratn
oGy oo SO o ettty — Gt oo Pt e oot

10=-5\ for Ao cinicnidAal in Ut
H0=2)for—a—siuseidalnp

a)

TevO and Tev1 shall comply with the values Table 54.

Table 54 — Secondary station receiver: Tev0 and Tev1 values

1 200 bauds 2 400 bauds 4 800 bauds 9 600 bauds
Tev1(us) 700 290 125 50
TevO(us) 700 290 125 50

With a voltage generator with negligible internal impedance,

imp

In addition, the receiver shall be insensitive-to:

Input impedance at 50 kHz;

in comparison with input

bdance of the receiver:
Vevh1 =0,3V;

Vevl0 =2 V,;
VevhO = 8 V.

h permanent signal of 0,25 V peak\from 1 kHz to 1 MHz;
b pulse of 20 V of duration 5 ps.

g) the input impedance, whether the receiver is powered up or not, at up to 5V peak, ghall
consist of a resistance in parallel with a reactance. Energized and non-energized cgses
have to be considered:

p  For an energized station:
resistance > 20 kQ
reactance > 20 kQ (60 mH) if inductive
>100 kQ (30 pF) if capacitive
e For a non-energized station:
resistance >10 kQ
reactance > 10 kQ (30 mH) if inductive
> 50 kQ (60 pF) if capacitive;

h) internal clamping can occur at more than 5V peak, provided that the dynamic input
impedance above the clamping voltage is > 200 Q at 50 kHz;

i) minimum input impedance at 50 kHz with an output locked in position transmission of a
logical level 1 (no signal on the bus): 200 Q;

j) the receiver shall tolerate a permanent connection to 230 V mains, at the bus terminals;

k) maximum common mode capacity between bus inputs and other inputs: 15 pF for an

energized station and 100 pF for a non-energized station.
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mpedances used for measurements as specified in 8 should be of 1 % accuracy.

Unidirectional local data transmission interface

Introduction

021

The purpose of this clause is to specify the unidirectional communication interface from a
Metering device to Consumer Energy Management Systems. This interface is called TIC,
"Transmission of Information to the Customer".

Metering equipment based on electronic technology incorporates increasingly varied .pri
plans and offer to the grid user information interfaces such as multi-screen display{
programmable output contacts, in addition to the basic metering functions. Maost<of th
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9.2

This

ces also integrate options allowing the grid user to obtain real-time information on pg
sumption and to automatically control loads through a digital information output.

TIC "Transmission of Information to the Customer" constantly sends out the mana
ractual parameters, as well as consumption levels measured by thesmetering device. ]
al information output is refered to as the "information output™\in the remainder of
Lment.

TIC may be used by the customer to connect to systems.such as:

h remote display,
h load management device,

A power manager.

ule, to the information bus.

TIC uses twisted pair carrier signalling to deliver information by a modulated, wired di
al connection, which constantly sends out the information managed by the metering deV

information output is asynchronous, and the information is serially transmitted cyclia
r the line. All data transmitted is preceded by a label used to identify it.

TIC is described as'a system defined by three hardware components (transmitter, recei
and by a protocol with technical, physical and logical characteristics.

General description

clalUse specifies two unidirectional communication profiles for the TIC protocol:

cing

or
ese
wer

ged
[his
the

huxiliary power supply allows connectiongand use of a wireless interface, such as a radio

pital
ice.

ally

ver,

ha Hictarical TIC
He—TTotorcat—1Tos

e the Standard TIC.

9.3

9.3.

Historical TIC

1 Overview

The Historical TIC communication profile is the first version of the TIC and has been
implemented in ten millions residential and C&| meters already. The main characteristics of the
Historical TIC are the following:

9.3.

The

2 Character transmission

baudrate is fixed and set to 1 200 bauds.
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Each character is transmitted in a coherent 10-bit set whose content is as follows:

e a start bit corresponding to a logical "0",
e 7 bits to represent the ASCII character,
e 1 parity bit, even parity,

e a stop bit corresponding to a logical "1".

When a series of bits is sent, the Least Significant Bit (L.S.B.) comes first; the Most Significant
Bit (M.S.B.) comes last as per Figure 16.

Start bit Bit 0 Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Parity bit Stop hit

Figure 16 — Character transmission

Wheén a group of information is transmitted, the characters are transniitted in the direction they
are |read (left to right).

9.38 Data transmission protocol
9.3.3.1 General

The| TIC continuously transmits frames, one after andther. A transmission-free pause is plgced
betyween the end of one frame and the start of the“next one. Its duration is between 16,7 ms
and[33,4 ms.

The| frames are of variable length that depends on the type of subscription the Cutomer |has
from the Distribution Service and containtall the information present in the meter's memaries
thatf may help with power management:

A frame is made up of three parts:

e [The "Start TeXt" STX (0x02) character indicates the start of the frame,
e ['he frame body, made up of multiple Information groups,
e [The "End TeXt-ETX (0x03) character indicates the end of the frame.

All ¢f the meter's\data is delivered by several Information groups that each form a coheren{ set
witl a label and™an associated value that let them be easily distinguished from one another.

33,4 nis

Theltime between two successive Information groups of a single frame shall not be greater l]han

The content of an Information group is made of seven fields as follows:

e A"Line Feed" LF (Ox0A) character indicating the start of the group,
e The Label field, whose length is less than or equal to eight characters,

e A "SPace" SP (0x20) character in Historical mode, as a separator between the "Label" field
and the "Data" field,

e The Data field, whose length is defined for each Information group,

e A "SPace" SP (0x20) character in Historical mode, as a separator between the "Data" field
and the "checksum" field,

e The "Checksum" field, calculated as given below,
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A "Carriage Return" CR (0x0D) character indicating the end of the Information group.
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<LF>
0x0A

<SP>
0x20

<SP>
0x20

<CR>

Label 0x0D

Data Checksum

Area controlled by the checksum
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—Figuret7=Historicat TiCinformationrgroup structure
Checksum is calculated as follows:

The Checksum is calculated on the fields of the Information group: the Label;the separa
and the Data as shown in the Figure 17.

This Checksum is then truncated to 6 bits (this is done using a logicalrAND with 0x3F)

o get the Checksum, 0x20 is added to the previous result.

result will therefore always be a printable ASCII character (symbol, numeral, upperg
r) ranging from 0x20 to Ox5F.

3.2 Information group construction

3.2.1 General

Label and the Data to insert in each Information group are configured in 2 types of list:
dout lists, associated to the Parameters lists’ Both types of list have the same numbsg
nents, settled in the same order.

list of the parameters contains the-identification of the Data as it has to be transmitteg
"information bus" and the Data format. The two lists are of profile generic interface c
ances as defined in Clause 6.,0fH)EC 62056-6-2:2017. These profile generic interface ¢
Ances may not be available for some applications. In such a case, their content and o
| be defined in a Utility companion specification. As consequence, they cannot be modi

on fleld, unless by firmware _upgrade.

9.3.
The]

3.2.2 Readout,list

Readout lists.are DLMS/COSEM standard readout profile instances. Their capture obj

ref

the

j’r
rea

out profile‘instance is for a given purpose. The Data is transmitted in the order defined by

ences theg Data to be transmitted over the twisted pair signalling carrier line. Each stang

capture-objects attribute of the related profile generic interface class instance.

323

9.3

Parameters list

tor,
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9.3.

3.2.3.1 General

The parameters consist of the Label of the Data as it has to be transmitted to the Information

bus

NOT

9.3.

, the Data format, and the optional timestamp.

E Historical applications have no optional timestamp.

3.2.3.2 Label

The Label is an ASCII string up 8 characters long, containing the identification of the Data to
be sent to the "information bus".
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3.2.3.3 Data format

The format parameter carries the format of the Data as it has to be sent on the information bus.

The

TIC supports 3 data formats:

String: this format is used for the identification of the device, messages or any other information
which needs this format. The Data is a sequence of characters. Example: 031207112233.

DeC|maI the decimal format is used for expressmg any measured quant|ty Th|s quantity can
be § - - _

When the related quantity is an energy, a 9 digits decimal format is used meafing f
DO0O 000 000 up to 999 999 999. Energy data are in Wh, varh or vah.

When the related quantity is a demand, a 5 digits decimal format is used. hteaning f
DO 000 up to 99 999. Demand data are in W, VAR or VA.

DO up to 99) all the other values related to current as it is transmittedcon the information
ise a 3 digits decimal format, meaning from 000 up to 999.

When the quantity is a duration, it is expressed using 2 digits'decimal format from 00 u
D9,

Current data are in Amps.

When the related quantity is a voltage, a 3 digits decintal format is used, meaning from
0 999. Voltage data are in Volts.

Wheén the current value of the related quantity has-fewer digits than the ones specified ab

lead

ing zeros are used for filling the related value up to the number of digits specified.

Binary: the binary format is used for expressing any status or output state; the size depend

the

The]

kind of data to send out.

format is carried as an enum™having the following values:

String — the length of the 'string is explicitly defined by the length of the data.
Decimal 2 digits

Decimal 3 digits

Decimal 5 digits

Decimal 9/digits

Binary

B.3 Process

rom

rom

Excepted the subscribed current which is expressed using a 2 digits decimal format, (from

bus

p to

000

pve,

b ON

Every time a frame has to be constructed, the frame is first intialized by the insertion of the
Start of TeXT <STX> character at the beginning of the Frame. Then the device, using the
Readout List and the related Parameters list, extracts the Label and parameters from the
Parameters list on one part, and the Data from the Readout list on the other part.

For

each couple of Label and Data, the device

e Prepends the information group data with a Line Feed <LF>,

e Calculates the Checksum related to the Information group,

Inserts the Checksum after the Information group, and

e Adds a Carriage Return <CR> after the Checksum.
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This terminates the process related to an Information group construction. When all the
Information groups have been processed, the device closes the frame by adding an End of TeXt
<ETX> at the end of the frame, and then perfoms the Physical data transmission on the local
data transmission interface.

9.4

9.4.

Standard TIC

1 Overview

The standard TIC profile is an enhancement of the Historical TIC profile. The main
characteristics of the Standard TIC are the following.

9.4.

The
tran
of 1

9.4.
9.4.

The]
refe
cha

2 Character transmission

Standard TIC character transmission is the same than the Historical HC charatrter

smission (9.3.2). The only difference is that the fixed baudrate is set to 9 600 bauds ins
200 bauds for the Historical TIC.

3 Data transmission protocol
3.1 General

Standard TIC data transmission is similiar to the Historical TIC data transmission. Pl¢g
r to 9.3.3. The only difference is the separator which¥uses the Horizontal TAB Af
racter instead of a SPACE ASCII character, as can be-seen in Figure 18 and Figure 19

Format of a group containing non-time-stamped data

<LF> <HT> )\.\I;ata <HT> <CR>

(0X0A) Lelere! (0x09)<] (0x09) | Checksum 4 0p)

Area controlled by'thetchecksum

IEC

Figure 18 — Standard TIC: Application information group structure

ead

ase
5ClI

Format-of a group containing a piece of time-stamped data.

—
()

X0A) (0x09) Timestamp Checksum

LF> Labe $\ <HT> <HT> Data <HT> <CR>
(-‘O (0x09) (0x09) (0x0D|

Area controlled by the checksum

IEC

Figure 19 — Standard TIC: Timestamped information group structure
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9.4.3.2 TimeStamp

Some data to be sent to the Customer needs to be flagged with their capture time. The format
is SYYMMDDhhmmss with the following meaning:

Field Meaning Description

S Season This field identifies the season, which can be Winter or Summer.

e When cleared, the season is WINTER

— [The S field has to be set to "H" when DST 1s inactive wWith
(invalid value) and 1 (doubtful value) are both set to Q in*ttfhe
clock status,

— The S field has to be set to "h" if ever the clock status invdlid

bit or doubtful bits are set to 1.
¢ When set, the season is SUMMER.

— The S field has to be set to "E" if ever-the’ clock status bif 0
(invalid value) and 1 (doubtful value) @are both set to 0,

— The S field has to be set to "e" if €ver the clock status invdlid

bit or doubtful bits are set to 1.

o When the season character is<n0t applicable (DST disabled)) it
has to be replaced by a SPACE.

NOTE Doubtful value and invalid~bits are those defined in the attribute 4 of |the
Clock interface class in IEC 62056%6-2:2017, as formatted in 4.1.6.1.

YY Year This field holds the 2 last'digits in decimal form of the year. The value
is from 00 up to 99.

MM Month This field holdsithe value of the month in decimal form. The value
from 01 up to42.

S

DO day This figld holds the day of the month in a decimal form. The valug is
from\01 up to 31.

hh hours This field holds the value of the hours in a decimal form. The value
is from 00 up to 23.

mm minutes This field holds the value of the minutes in a decimal form. The value
is from 00 up to 59.

ss seconds This field holds the value of the seconds in a decimal form. The value

is from 00 up to 59.

Examples:
 December 25, 2008, at 10:35 pm 18s is coded as: H081225223518, with H meaning that it is winter.
* July 14, 2009, at 7:45 am 53 s is coded as: E090714074553, with E meaning that it is summer.

9.5 Unidirectional TIC Hardware
9.5.1 Overview

The physical characteristics of components and signals described in this chapter are consistent
with the three unidirectional communication profiles of the TIC protocol.
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9.5.2 Output terminal descriptions

The TIC interface has an information output and a power supply output.

The connection is made via a terminal board including 3 terminals. The terminal accepts flexible
or rigid cables.

An example of the marking used is given in Table 55.

Table 55 — TIC terminal board pin out

Marking Function
N Common
| Information
A Power supply

9.53 Characteristics of the power supply

The| power supply allows customers to connect the output of thé TIC to a telecommunicajtion
dev|ce (a radio module for instance). Wireless communication (s of great help when:

e ['he wired connection is not convenient (in case of walls or long distances between mgter
And power manager),

e A large number of appliances use TIC data. In this.case, the radio device is an efficient jvay
o broadcast data.

The| power supply is made available to supply-power to a single equipment located close to| the
meter. Thus, the principle of information bus‘does not apply to the power supply circuit.

The| power supply circuit has the following characteristics:

e Without load: when no load js‘connected to the output of the power supply, the voltagge at
he power supply terminalsAs™3 Vrms max;

e With load: the power supply circuit complies with the characteristics in Table 56.

Table 56 — Power supply characteristics

Power‘supplied rated 130 mW minimum

Voltage AC 6 Vrms (10 %) 50 kHz modulated sinusoidal
signal

NOTE Maximum peak voltage: 12 V, including signal
distorsion.

Protectlon hd T:IU uiluuit vartl DU}J}JUIt a }JUIIIIGIIUIIt D:I\Jlt b;lbuit

e The input/output should withstand to a voltage of
230 V, 50 Hz in case of accidental connection to
the customer installation mains

Furthermore, the output impedance of the TIC power supply is purely resistive at 50 kHz.

9.5.4 Characteristics of the information circuit
9.5.4.1 General

The present subclause describes the hardware specifications the information circuit interface
shall comply to.
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9.5.4.2 Specification of the information bus

Access to the information bus is done via terminals N and I, and the signals may be distributed

on a wired bus.

The specifications of this paragraph apply to the information circuit and do not concern
power circuit of the TIC.

In order to ensure correct operation and compliance of the electrical characteristics,
information bus length shall not exceed 500 m (any topology).

the

the

The| consumer information bus connection terminals shall be galvanically insulated from
tranfsmission electronics within the meters. The internal electronics of the receiving-dev
shall be galvanically insulated from the bus to enable the simultaneous connection. of muli
recegivers to a single bus. The purpose of this requirement is to keep common=mode cur
from travelling between receivers.

The| connection cable is an indoor telephone cable with the following properties:

— Pingle twisted pair and aluminum screen with drain wire;
— PBingle-strand tinned copper wire 0,5 mm in diameter;
— PVC insulator.

Its ¢lectrical characteristics are:

e [ontinuous loop resistance at 20 °C: 176 to 1925Q/km.

e |ts characteristics at 50 kHz between -15 °C.and +45 °C are:
- Loop resistance: 154 Q /km to 220 Q /km.

- Loop inductance: 500 yH/km to 800 aH/km.

- Mutual capacity: 80 nF/km to 130 nF/km.

- Capacity loss factor: 5 % maximum.

- Unbalanced capacity, conductor-screen: 5 % maximum.

- Characteristic impedance: 74 Q to 115 Q.

- Linear phase-shift at 50 kHz: 150 degrees/km maximum.

Thelabove characteristics are given for a symmetric source isolated from the cable screen
the jmpedances Z and Z’ greater than 1 000 Q at 50 kHz (see Figure 20).

the
ces
iple
rent

ith
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T

Test
equipment Equivalent to

IEC

Figure 20 — Equivalent diagram of the test equipment

4.3 Connecting the information bus

potg¢ntial. No impedance (except the cable itself) of less than 1 000 Q at 50 kHz shal

con

nected between the bus cables and that of the screén or the earth.

When using cables slightly outside the above spécifications:

9.5
9.5

-or a cable whose linear resistance or capacity is greater, the bus maximum length sha
reduced. The bus maximum length changes approximately in inverse proportion to the v
bf the linear resistance or capacity.

A cable with a lower linear resistance or capacity may lead to excess voltage in the in
blacing between the bus leads, near the end opposite the transmitter, a dampening res

17 nF and appropriate breakdown voltage shall be placed serially with this resistance s
o withstand an accidental connection to the mains.

5 Characteristic of the signal

5.1 General

Tabje 57 shows the main characteristics of the various modes.

Table 57 — Signal characteristics

point of the drain wire shall be connected to earth, if any, or to an equivalent refergnce

be

lee
lue

buts

bf a receiver placed on an empty and very long bus. This problem may be resolvedq by

istor

330 Q to 1 000 Q; 0,25 W)-whose value depends on the excess voltage ratio. A capacity of

D as

Characteristics Historical Standard
Transmission Binary by amplidude modulation with a carrier at 50 kHz £ 3 %
Transmission Single direction

Bit duration Equal duration of bits for "0" and "1"
Coding logic Negative: meaning that when the carrier is present the bit is equal to "0"
and when the carrier is absent the bit equals to "1".
Data rate of the transmission 1200 Bauds £+ 1 % 9 600 Bauds £ 1 %
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9.5.5.2 General requirements of the signal over the information circuit

The signals present on the bus are defined in Figure 21 and are characterized by the following

parameters.

o O T O

)
)
)
)
)

D

Vevh1 is the maximum level of the range for transmitting a "1".
Vevl0 is the minimum level of the range for transmitting a "0".
VevhO is the maximum level of the range for transmitting a "0".

Tev1 is the minimum guaranteed time during which the range has a level below Vevh1.
TavO ic tha minimiim

and VevhO.

Vevl0 and VevhO are not the extremes of the range, but rather the low and highAimits
Correct operation.

b
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During TevO the level of the range shall not vary by more than 20 %.

During the intervals of time between Tev0 and Tev1, the range's increasing or decrea
s exponential or damped sinusoid with the addition of low-frequency transients.

The harmonic distortion rate, during continuous carrier transmission-on a load of 100
ess than 15 %.

All the voltages are specified in peak values.

TTW 7

(\
s | (\r\/ﬂqy 8 o
U | UU o

Tev0

IEC

Figure2+—=Signatenvetopeonthebus

9.5.5.3 Transmitter specific requirements

The TIC transmitters are defined within the particular specifications of metering devices. The
physical characteristics adopted for the TIC outputs are the same as those of EURIDIS when
not modified by Clause 9. Consequently, the requirements for a TIC transmitter are deduced

from the requirements of the transmitters of EURIDIS secondary stations.

The signal transmitted over the bus satisfies the general requirements of 9.5.5.1 and 9.5.5.2

along the entire temperature domain, with:

a)

Tev1l = Tev0 = 60 ps at 9 600 bauds
750 ys at 1 200 bauds.
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When the two connection terminals to the information bus are in open circuit, the following
condition shall be met:

b) Vevho = 25 V.

When the two connection terminals to the information bus are connected to a resistor ranging
from 100 Q to 2 kQ, the following condition shall be met:

c) Vevld =1,2V;

d) Vevh0=5V;

e) IC\:hﬂ— 0’2 \vI.

vt

When the two connection terminals to the information bus are connected to a 31,8 nF,capagitor
in series with a 1 Q resistor, the signal being measured at the terminals of the 1 Q resistor, jand
mulfiplied by 100, the following condition shall be met:
f) Mevl0 =1,5V.

g) Mevh0=5V.

h) Mevh1=0,2V.

NOTE Measuring these voltages, across a capacity, may show an abnormal;amplification of the low-frequency
trangients.

Additionally, when the two connection terminals to the information bus are connected to a 140 Q
resigtor or to a 31,8 nF capacitor, the following condition shall be met:

i) Parasite signals due to switching from transmission mode (logical "1") to blocked mlode
logical "0") and vice versa shall not exceed 0,75 V peak in any case.

j) ['he noise level measured at the terminalstofrthe information bus, in any case, and in[the
requency range [1 kHz; 1 MHz], shall not exceed 50 mV after that the transients have
blapsed.

In addition:
k) [The transmission circuits shall withstand a permanent short-circuit and the accidental

connection of a 230 V, 50 Hz-network to the outputs terminals.

I) ['he short-circuit current shall not be destructive to the components of the transmissgion
Circuits (no requirement on the value of the short-circuit current. It should be consistent with
he specifications_o6f-the equipment, including specific consumptions of the TIC).

m) LCommon-modeg capacity between terminals of the information bus and the other termipals
bf the metering-device is below 15 pF.

9.55.4 Receiver specific requirements

A devicereceiving signals from the information bus is declared compatible with the [TIC
transwiitters if it interprets correctly the transmitted messages under the conditions described
above (9.5.5.3).

A conformity test should make it possible to guarantee that devices are compliant with the
characteristics specified herein.

It is also recommended the presence on this hardware of an indicator light showing that the
device is receiving data transmitted by the meter.

Furthermore, the integration of the consumer's information networks' topological restrictions
makes it possible to describe the input characteristics and the sensitivity levels that the
receivers shall take into account in order to ensure this compatibility.
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Thus, this subclause's requirements allow the connection (without any position restrictions) of
1 up to 5 receivers onto a single client information bus.

To comply with this background, the receiver shall work correctly with an input signal that

veri

a)

fies the following characteristics:

Tev1l = Tev0 = 50 us at 9 600 bauds,
700 ps at 1 200 bauds.

Following values are obtained with a signal generator whose internal impedance is negligible

com narad-to-tha racaivar
oot o—te—Tectrvet

When the TIC is used with a bus, specific attention shall be paid to the bus and the recei

des
(LC

In addition, the receiver shall be insensitive to:

e)

f)
g)

Thel| receiver's input impedance at 50 kHz includes a resistive component in parallel wi

rea

For

receiver is powered:

h)

)

k)

‘o innit imanadanocn
STt P g

(= s pa~a~

Vevh1 =0,4 V.
Vevl0 = 0,8 V.
VevhO = 5 V.

gn. The receivers input signals levels may exceed the levels specified-for direct conne
circuits).

A permanent sinusoid signal whose frequency is within thetange: [1 kHz; 1 MHz] and wh
beak value is equal to 0,1 V.

A harmonic distortion of 50 %.

A 20 V pulse lasting 5 ps.

tive component.

signals running up to 5 V peak, the’following values are to be followed whether or not

A\ resistive parallel component between 500 Q and 2 000 Q,
reactive parallel component: > 2 000 Q,if it is inductive,
> 10 k Q, if it is capacitive.

n the case of a majlfunction in the reception electronics, the receiver input impedance §
femain above 200 Q.

Additionally;sthe physical construction of the receiver makes it possible to verify the follov
boints:

system bus and the other terminals of the receiver device is below 15 pF.

ers
on

ose

h a

the

hall

ying

Common-mode capacity between the connection terminals to the customer informaltion

£220 \/L CO Ll o onanlicod oo o oot
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device shall not damage to the circuits of the meter (information circuit and power supply

circuit).
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Annex A
(normative)

Specification language

A.1  Vocabulary and operating rules

To describe the role of each layer of the local bus data exchange profiles unambiguously, the
specification uses a table formalism modelling the real behaviour by a controller with a finite
number of states.

To ¢ach controller corresponds a unique logic table; this logic table may be broken down [into
several physical tables if it is particularly large.

To xach controller occurrence corresponds an instance (distinct active copy).of the logic table
of the reference controller.

Each physical table consists of lines known as state lines. Each ‘state line describes|the
triggering condition (column 2) for the machine to pass from an initial'state (column 1) to a final
state (column 4) by executing a set of actions (column 3).

Thefirst initial state is the start-up state of the controller. This state is unique; it is particular{zed
by means of italic characters.

A sfop state of the controller is a final state for which no state line is defined with this stat¢ as
initial state. A controller is infinite when it dogs not have a stop state. A finite controller jnay
have one or more stop states. These stateszare also represented by using italic characllers.
Thig convention means that the order in which the states are presented in a physical table is
not mportant.

Thel same rule applies when several state lines refer to the same initial state, because|the
triggering conditions are always mutually exclusive. The order of the lines in a physical table is
therefore governed by presentation considerations only. Nevertheless, it is logical to begip by
desgribing the transitions of the start-up state.

A set of actions in a,state line shall be considered as a critical section (i.e. an uninterrupfiible
seglence). The actions described there shall be executed in the order in which they are written.
An action is definedby an invocation of a named procedure instantiated with a zero list, ong or
morje parameters'between parentheses. All referenced named procedures shall be the suljject
of separate(descriptions. However, there are two predefined actions: assignment = and empty
actipn $nene() (no action).

$ub-
conditions. The assessment of a composite triggering condition always involves the assessment
of all the sub-conditions that it contains. Therefore, the order in which the sub-conditions are
written is unimportant.

The operators supported for expressing composite conditions are the logic operators & (logic
and), | (logic or), not() (logic no) and the comparison operators (<, >, <=, >=, = and <>).

There are two types of triggering condition.

A simple condition is assessed instantaneously, by definition. It may be composite but, in such
cases, all the sub-conditions shall be of the simple type. A boolean named function is an
example of a simple condition. All referenced boolean named functions shall be the subject of
separate descriptions.


https://iecnorm.com/api/?name=d27a58abd99bea4e3eb68235c8620109

IEC 62056-3-1:2021 © |IEC 2021 -111 -

An event condition expresses the wait for an event. It may be composed of several events or
simple sub-conditions.

When the assessment of a triggering condition gives a true result, the condition is satisfied.
The satisfaction of a triggering condition always leads to a state transition.

An event can be defined as an element contributing to the satisfaction of an event-type
triggering condition.

When an event is included in an event-type triggering condition which is satisfied, it is
automatically consumed. An event can be consumed only once.

Any| event that occurs when the controller occurrence that is likely to consume it is‘in"a state
whgre this consumption is impossible is stored chronologically in an area knowmas the inter-
confroller queue.

Each controller thus has a single queue that it shares between its own controller occurrenges.
Thel|size of this queue is assumed to be quasi-infinite; its organization and its management|are
not |[described here. However, it should be noted that a partial purge-6f the queue (i.e. related
only to the events concerning the current controller occurrence) is.‘@utomatically carried out for
any|state transition starting from the start-up state.

There shall also be a self-purge mechanism for automatic {deletion of incoming events that{are
manifestly not consumable. Moreover, there is a predefined named procedure $purge(), which
corfiesponds to the action of total purge of the current inter-controller queue. All the occurrerjces
of the corresponding controller then return to the start<up state.

Events are produced by some of the described actions in a set of actions associated with a
state line. An internal event can be consume€d only by the controller that has produced it] An
extgrnal event is always consumed by a controller other than the one that has produced it.

It should be noted that the absence of an event (expressed by an event sub-condition
encppsulated in the logic operator'not()) is always a simple sub-condition.

When, for an initial state, thiere is a state line where the triggering condition is of a certain fype
(simple or event), then all the state lines having the same initial state shall have triggering
confitions of the same.type.

When this type is_simple, the initial state is called sub-state. A sub-state is particularized by
medns of the jtalic attribute. It is transient and can always be removed; its presence in a phygical
table is justified only by improved clarity of presentation. In the special case of a start-up gub-
state, a special condition has been predefined: $true(), which is always true.

Thel variables referred to in the triggering conditions and the actions described in a phygical
table remain local with respect to each controller occurrence. There is also a predefined variable
(the unlinked variable ) intended to replace any unused parameter in any function or named
procedure.

A.2 Entity and Entity Invocation

It is interesting to draw a parallel between the elements of the specification language described
herein and certain concepts developed by the OSI (Open Systems Interconnection).

For each layer, for example, the notion of Entity corresponds to a controller, while the term
Entity Invocation is similar to controller occurrence.
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Annex B
(normative)

Timing types and characteristics

B.1 Timing type definition

Timings are classified into several types:

Lodical timing: TL type
defined from Stop-bit to Stop-bit (Figure B.1).

On the Bus
Start-bit

8 bits Stop-bit Start-bit 8 bits

Stop-hbit

TL type timing

A

Figure B.1 — Logical timing type

Physical timing: TPFD or TPDF

Deflned from End of carrier to Start of carrier far*TPFD timing and from Start of carrier to

of cprrier for TPDF timing (Figure B.2).

On the Bus

Y

IEC

Physical type timing TPFD

-
<} T

Physical type timing TPDF

1
A

IEC

End

Figure B.2 — Physical timing type

Semi-Logical timing: TSL1 type

Measured from End of carrier or End of event to Stop-bit.

Semi-Logical timing: TSL2 type

Measured from End of event to Start-bit.

Chrono Timing: Tc type

Triggered by event and stopped automatically after programmed delay.

Specific Timing: Ta type

Depending of bus energy supply: TICB is Ta type.
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B.2 Timing measurements and characteristics
Timing precision is £1 %. The minimum value cannot be under £10 ms.

Each timing limit value in the arrays takes this characteristic into account. Results shall be
treated in the following way (see Figure B.3 and Figure B.4):

a) High Limit — Tolerance > M > Low Limit + Tolerance, result is 100 % OK;

b) M < Low Limit — Tolerance, result is 100 % NOK;

c) : o , . o

d) [Low Limit— Tolerance) <M < (Low Limit + Tolerance), result is not determined, OK.orN|OK;
e) [High Limit — Tolerance) < M < (High Limit + Tolerance), result is not determined, OK or

NOK.

Low High
- limit Nominal value - limit —

Result NOK Result OK Result NOK
4> 47

- - - e
- L % L

Not determined Not determined
OK or KO OK or KO

A
Y

IEC

Figure B.3 — Results processing for timing defined with low and high limits

- “Value
|
I
Result NOK Result NOK
- e

Not determined

KO or OK IEC

Figure B.4 — Results processing for timing defined by a nominal value
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Annex C
(normative)

List of fatal errors
Any occurrence of one of the listed fatal errors is sent up locally to the Application layer.

Table C.1 — FatalError error numbers

4 2 2
z =4

N b L. a3
MO eT T >4 A%

-«
dqo

4
<4

021

Error EP-3F |EP-4F |EP-5F |EL-1F |EL-2F |EA-1F |EA-2F |EA-3F

Whatever layer is involved, the occurrence of a fatal error results in:

e |f appropriate, stopping of the next lower layer by means of the servicg primitive abort.n

o |f appropriate, informing of the next higher level by means of the primitive abort.ind with
humber of the fatal error as parameter;

e fomplete reinitialization of the corresponding controller occurtence.

the
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Annex D
(normative)

Coding the command code field of frames

D.1 Command codes for local bus data exchange (Table D.1)

Table D.1 — Command codes for local bus data exchange

Abbreviation | Hexa Binary value Role
value
The following codes are used without DLMS

ENQ 01 0000 0001 Request for remote reading

DAT 02 0000 0010 Response of remote reading

REC 03 0000 0011 Request for remote programming

ECH 04 0000 0100 Data echo during remote programmiing

AUT 05 0000 0101 Authentication command

EOS 06 0000 0110 End of session

ASO 07 0000 0111 Forgotten stations cafll

RSO 08 0000 1000 Forgotten stations.response

1B 09 0000 1001 Bus initialization

DRJ 0A 0000 1010 Rejection<of rémote programming data

ARJ 0B 0000 1011 Rejection*of remote programming authentication

TRF 0oC 0000 1100 Paint to point remote transfer

TRB (0]} 0000 1101 Broadcast remote transfer (not acknowledged)

TRA 0OE 0000 1110 Point to point remote transfer acknowledgement

PRE 10 0001 0000 Non-energized station selection

SEL 11 000410001 Non-energized station selection acknowledgement

The following codes are used only with DLMS/COSEM

XBR 12 0001 0010 Change baudrate request

XBA 13 0001 0011 Change baudrate response
Thel] commands- listed in Table D.1 are also used by the Support Manager Layef in
DLNIS/COSEM environment and in DLMS for the management of the bus initialisation, [the
disdqover-and the transmission speed negotiation processes.

D.2 Codes of commands for data exchange on the local bus with DLMS or
DLMS/COSEM

In order not to confuse DATA+ frame with frames from the profile without DLMS, the DATA+,
Priority, Send and Confirm fields make up a special command code COM whose values have
been chosen different from the already reserved COM values (Table D.2).
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Table D.2 - Command codes with DLMS and DLMS/COSEM

Abbrev. | Hexa | Binary value Role
value

ND1 EO 1110 0000 Normal data (Priority="0"B) with sequence number="0000"B
ND2 E3 1110 0011 Normal data (Priority="0"B) with sequence number="0011"B
ND3 EC 1110 1100 Normal data (Priority="0"B) with sequence number="1100"B
ND4 EF 1110 1111 Normal data (Priority="0"B) with sequence number="1111"B
uD1 FO 1111 0000 Urgent data (Priority="1"B) with sequence number="0000"B
ubD2 F3 1111 0011 Urgent data (Priority="1"B) with sequence number="0011"B
ub3 FC 1111 1100 Urgent data (Priority="1"B) with sequence number="1100"B
ubD4 FF 1111 1111 Urgent data (Priority="1"B) with sequence number="1111"B
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Annex E
(normative)

Principle of the CRC

General

The checking of the correct transmission of the bits is made globally on an information block
expressed in bytes (refer to the Data Link layer). The check key is a set of bits known as the

che
poly

E.2

Let
can

Tak
the

Giv

E.3

The]

Mm)-

nomials and the algebraic properties of the remainders of the division of polynomials:

Operations on the polynomials

be viewed as a polynomial of degree n-1:

AX)=aX"+ .. +a (X+a,

following formula:
A(X)*XmM = D(X)*Q(X) + R(X)

where R(X) is a polynomial of degree.less than or equal to m-1
representing the bit string R = (rq, rs..., )

bn the properties of boolean arithmetic, this formula can also be written:

AX) XM + R(X) =-A(X)* XM — R(X) = D(X)*Q(X)
which represents the bit string (a4, ay,..., @y rq, ro,..., Ip)

Check procedure

CRC (€yclical Redundancy Check) check field is represented by the bit string R = (rq, r

Ck field. Its calculation is based on the theory of cyclic codes which uses the divisioh of

A = (a4, a,,..., a,) be the bit string for which the check key shall be calculated. This string

e a divisor polynomial D(X) of degree m. The polynomial division of A(X)*X™ by D(X) g|ves

y ZEEEY]

Its (routine practical calculation is based on shift registers and accumulator registers

enapling the key to be calculated as the data bits arrive. The corresponding algorithm will| not

be described here.

As t

he theory indicates, the Transmitter shall assess the bit string R = (r4, r,,..., r,), concate

nate

this string with the bit sequence to be protected A = (aq, ay,..., a,) and transmit the resulting bit
string (a4, a,,..., a,, rq, ro,..., ry) to the Receiver.

The Receiver considers that there is no transmission error when the bit string received
corresponds to a polynomial of degree m+n-1 exactly divisible by D(X).
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E.4 Operating parameters

For the concrete implementation of the algorithm, the chosen parameters are:

m 16

D(X) X164+ X15 + X2 + 1
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Annex F
(normative)

Random integer generation for response from forgotten stations

F.1 General

The forgotten station call exchanges require the generation and the processing of random
integers in the range [0, MaxRSOJ[ to manage several time slots.

F.2| Criterion for a random integer

Rather than specifying a dedicated solution or algorithm, the following critérion has bleen
chopen for focusing on a random integer.

"WHatever an integer | in the range [0, n[, this number | is known as random when its apparition
probability is always included in the range [100/n — D, 100/n + D], provided that a significant
number of N draws has been respected in a relatively short time T¢"

F.3] Operating parameters

In the case of RSO time slots for the processing of a "Forgotten Stations Call", the value of{the
majXimum number, MaxRSO, is set to 3. Under this condition, the choice of N, T and D
parameters have been chosen as follows:

N T D
<100 <10 min <7
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Annex G
(normative)

Random number generation for authentication
(profile without DLMS)

021

According to the DES (Data Encryption Standard) standard algorithm, the authentication

exc

hanges require the generation and the processing of 64 bit random numbers.

TwgqgTriteraattowimgimptermentatiomr comntrotare specified Tather tirama specific sotution:

a)

Rarldom number NAi(k), generated by a primary station (i=1) or a secondary station (i=2), s

hav

of 400 values observed on the bus.

It is

Sudcessive observation number k is 400. Observation starts*with k = 0 and first random nun

has

Obsgervations occur with a minimum 1 s delay.

b)

First criterion — Hamming Distance

e a Hamming Distance Dh greater than 4 with each anterior random number in a windd

given by the formula:

For observation k, Dh [ NAi(n+k), NAi(n+k-1) ] > 4, with 0 < |.<'k

the value NAi(n).

Second criterion — Probability of Bit Distribution

hall
w k

ber

Froin the complete bit range of row i taken from the 400 random numbers previously mentioned,

the

Itis

probability of appearance of an 0.op;t value have to be between 0,35 and 0,65.

given by the formula:

,35< [Pr(BitVal 2i) = 0}2.0;65 for 0 < i < 63
,35< [Pr(BitVal 2i) = 1] < 0,65 for 0 < i < 63
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Annex H
(normative)

Systems management implementation

To ensure a maximum compatibility (for stations including DLMS and DLMS/COSEM or not), it
is proposed to implement the systems management by using the forgotten station call mechanism

(Table H.1).
TFable H-4+—Discovery-service
Discover request Discover response
ASQ frame with 2 bytes in the TABiI field (the first Standard RSO frame including the SystemTitle (ADB)

corfflesponds to the reserved TAB 0 and the second is
the response probability value)

Belpw are the service specifications of the discovery service (Table H.2))

Table H.2 — Service specification

Procedure or function (Primary Station)

Definition

disqover.request(energized, adp, response-probability)

energized: TRUE for discovering new energized
stations{and FALSE for discovering new non-energiz
statiofis

ADP: Physical address of the Primary Station

response-probability: required probability of answer

disqover.confirm (collision, discover-list)

collision: TRUE if collision has occurred, FALSE if n

discover-list: list of the ADS of the new stations
discovered

bt

On
the

behpviour of £10 %. Thus,for a significant number N of systems (N greater than 10),
reporting systems number shall be (Response Probability x N)/ 100 at £+10 %.

the Secondary Station, the-Discover service requires the generation of random integefs in
range [0, 100] to issue~a."Discover response. The random function shall have a rangom

the
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Annex |
(informative)

Information about exchanges

1.1 Non-energized station session (Figure 1.1)

¥
/ Wait TICB / *

L Bus Initial Load / c

Ii \
®
Preselection

Call IB — |Call Remote Reading—> Call ASO

Response

N Response

(0] (0]
| Response <+—] ResponseASO
[
| call Remote Reading—™
|
Y Y \ Y N |

RemoteReading or
Remote programming

_—>
X e

C End session D)

Figure 1.1 — Non-energized station session
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1.2

NOTE This clause is relevant only for the profile without DLMS.

-123 -

Remote reading and programming exchanges (Figure 1.2)

o

The]
Sta
initi

The]
Sta
of T

OTSSIOMMTProgress

TSP STATION 1 STATION 2
Modem Device Modem Device
AGT
A AG AG
Reading? . > - >
Reading? Reading? |
ing!
Reading! Reading!
X =
AG
AG :

Programming?

Programming!

Programming?

Programming!
=

Authent?

Authent!

Authent?
————>

Authent!
e

R

TOAPPEL:
TOPRE -
TOAG

TOAPPEL:
TOPRE.
TOAG

Figure I.2'=/'Remote reading and programming exchanges

Primary Station §ends an AGT "wakeup Call" signal towards the non-energized Secondary
ion. After filtefing by its modem, the Secondary Station receives an AGN signal, and it
plizes the timerr TOAPPEL (maximum waiting time for selection frame).

Primary-Station sends a remote reading frame to the Secondary Station 1. The Secondary
ion 2 does not answer, and goes back to a low consumption state when there is a time| out
OPRPRE. The station 1 answers: it is selected. The example is a sequence of remote readling

EeXCh&
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1.3 Bus initialization frame (Figure 1.3)

TSP Modem Modem
AGT >
| . R bB—ac )
Init? — S
hf Init? Y Init?
/ /
TOAPPEL: TOAPPEL:
TOPRE TOPRE
TOAGT ™. TOAGT -
End
sgssion
IHC

Figure 1.3 — Bus initialization

Thel Primary Station sends an AGT "Wakeup Call" signal and\d bus initialization frame. Allfthe
nontenergized Secondary Stations wake up. The IB frame-does not involve any frame ansyer,
thug all the stations go back to a low consumption staté:
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1.4 Forgotten station call exchange (Figure 1.4)
STATION 1 STATION 2
TSP Modem Modem
AGT
>
. AG > ) AG >
ASO? .
2 ™ aso2 ’ Y ASO?
< o Response o >
D 1.' in the first 1-'
o window
= I
- ASOI < ASO! ‘ < ASO!
o | — : i
AG
A i BN AG
ASO? M > ¥ >
A - ASO?
ASO? > ———————
Random Response
in one of the‘three
| | | windows
e
ASO!
(| et ~
T
W i i
AGT
> ; AGT
. v _AG_____> - —>
RemoteReading? Y Y ]
> »1RemoteReading?
RemdteReading?
Y
RemoteReading! < RemoteReading!
e —
( i
AGT
K AGT
ing? : 1 ———— >
RemoteReading® b | RemoteReading?
>
. RemoteReading!
RemoteReading! PUER——
A TOAPPEL ¥ TOAPPEL ¥
TOPRE : TOPRE :
TOAG TOAG —
End o o
Session

Figure 1.4 — Forgotten station call exchange

IEC

In this case, two Secondary Stations are "forgotten stations". At the first forgotten station call
request (preselection request), both stations answer in the first time slot. At the next forgotten
station call exchange, station 1 answers in the second time slot, while station 2 chooses the
third time slot.
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COMMISSION ELECTRONIQUE INTERNATIONALE

ECHANGE DES DONNEES DE COMPTAGE DE L'ELECTRICITE -
LA SUITE DLMS/COSEM —

Partie 3-1: Utilisation des réseaux locaux
sur paire torsadée avec signal de porteuse

AVANT-PROPOS

Ua Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normali§ation comp
de l'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L’|lEC"Ya pour obje
favoriser la coopération internationale pour toutes les questions de normalisation dans/es domaine
I'6lectricité et de I'électronique. A cet effet, 'IlEC — entre autres activités — publie des Normes internation
des Spécifications techniques, des Rapports techniques, des Spécifications accessibles/au public (PAS) e
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Révision de la couche liaison de données qui est maintenant scindée en deux parties:

— la premiére est intégralement une couche de liaison de données;

— la derniére, nommée “Gestion du Support”, gére le média de communication;

e Capacité de négocier la vitesse de communication, portant la vitesse maximale jusqu’a 9
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ECHANGE DES DONNEES DE COMPTAGE DE L'ELECTRICITE -
LA SUITE DLMS/COSEM -

Partie 3-1: Utilisation des réseaux locaux
sur paire torsadée avec signal de porteuse

1 [Pomainedapptication

Cetfe partie de I'|EC 62056 décrit deux ensembles de profils: le premier ensemble permet [une
conmmunication bidirectionnelle entre un client et un serveur. Cet ensemble est.cemposé de
troig profils permettant I’échange de données par bus en local avec des stations alimentée$ ou
non|en énergie. Pour les stations téléalimentées, le bus fournit I'énergie pour/I'échange [des
donpées. Trois différents profils sont pris en charge:

e Profil de base: ce profil en trois couches fournit des services de télérelevé;

NOTE 1 Ce profil a été publié dans I'lEC 61142:1993 et était alors connu sous le nom de Norme Euridis.

e Profil avec DLMS: ce profil permet I'utilisation des services DLMS tels qu’ils sont spécifiés
Hans I'IEC 61334-4-41;

NOTE 2 Ce deuxieme profil a été publié dans I'l[EC 62056-31;,1999.

e Profil avec DLMS/COSEM: ce profil permet l'utilisation de la couche Application| de
DLMS/COSEM et le modéle objet COSEM tels{qu’ils sont spécifiés respectivement dans
'IEC 62056-5-3 et dans 'l|EC 62056-6-2.

Les|trois profils utilisent la méme couche physique et ils sont entiérement compatibles, c’est-
a-dire que des dispositifs mettant en ceuvre’'un de ces profils peuvent fonctionner sur le m¢me
bus| Le moyen de transmission est la paire torsadée par signal de porteuse et connue sous le
non) de Bus Euridis.

Le |[deuxieme ensemble de profils permet une communication unidirectionnelle entre[ un
dispositif de comptage de ’énergie (energy metering device) donné et un systéme de gestion
de ['énergie client (customer energy management system). Ce deuxiéme ensemble |est
conposé de trois profils:

Le paragraphe 4.2\1)a I'Article 8 inclus spécifient la communication bidirectionnelle utilisant le
sigrlal avec paire ‘torsadée et I'Article 9 au 9.5 spécifient la communication unidirectionnelle
utilisant le signal avec paire torsadée.

2 |Références normatives

Les documents suivants sont cités dans le texte de sorte qu’ils constituent, pour tout ou partie
de leur contenu, des exigences du présent document. Pour les références datées, seule
I’édition citée s’applique. Pour les références non datées, la derniére édition du document de
référence s’applique (y compris d’éventuels amendements).

IEC 61334-4-41:1996, Automatisation de la distribution a I'aide de systemes de communication
a courants porteurs — Partie 4: Protocoles de communication de données — Section 41:
Protocoles d'application — Spécification des messages de ligne de distribution

IEC 62056-51:1998, Comptage de I’électricité — Echange de données pour la lecture des
compteurs, le contréle des tarifs et de la charge — Partie 51: Protocoles de couche application
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IEC 62056-5-3:2017, Echange des données de comptage de ['‘électricité — La suite
DLMS/COSEM — Partie 5-3: Couche application DLMS/COSEM

IEC 62056-6-2:2017, Echange des données de comptage de ['électricité — La suite
DLMS/COSEM — Partie 6-2: Classes d'interfaces COSEM

ISO/IEC 8482:1993, Technologies de [l'information — Télécommunications et échange
d'informations entre systémes — Interconnexions multipoints par paire torsadée (disponible en
anglais seulement)

EIA[485, Standard for Electrical Characteristics of Generators and Receivers for Us¢ in
Bal@nced Digital Multipoint Systems

3 |Termes, définitions et termes abrégés

3.1 Termes et définitions

Audun terme n'est défini dans le présent document.

L'ISO et I'lEC tiennent a jour des bases de données terminologiques destinées a étre utiligées
en mormalisation, consultables aux adresses suivantes:

e |EC Electropedia: disponible a I'adresse http://www.electropedia.org/
e |SO Online browsing platform: disponible a I'adresse ttp://www.iso.org/obp

3.2| Termes abrégés

ADP Adresse de la station primaire

ADG Adresse secondaire générale. Adresse de diffusion

ADPB Adresse de la station secondaire

AGN Appel général normal

AG|T Appel général pour station  téléalimentée

APPU Application Protocol . Data Unit (Unité de Données du Protocole d’Application)

AP Adresse primaire-générale

AR Valeur duschamp COM: Rejet d’authentification en téléprogrammation.

ASpU Appliecation Service Data Unit (Unité de données de service Application)

ASpD V.aleur du champ COM: Appel des stations oubliées

AU[I' ¥Valeur du champ COM: Commande d’authentification

de Champ contrdle de la couche liaison de données

COISEM Companion Specification for Energy Metering (Spécification d’accompagnement pour le
comptage de I'énergie)

DAT Valeur du champ COM: Réponse de téléreléve

DES Data Encryption Standard (Norme de cryptage de données)

DLMS Distribution Line Message Spécification (Spécification de Message de la Ligne de
Distribution) (IEC 61334-4-41)
Device Language Message Specification (Spécification de Message de langage du dispositif)
(IEC 62056-5-3)

DSDU Data link Service Data Unit (Unité de données de Service Liaison de données)

DRJ Valeur du champ COM: Data Rejected (données rejetées)
Valeur du champ COM notifiant le rejet des données de téléprogrammation.

Dsap Etiquette des unités de données Transport. Codé sur 3 bits. Sa valeur est 6.
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DTSAP Destination of Transport Service Access Point (destination du point d’accés au service
Transport)

ECH Valeur du champ COM: Echo des données de téléprogrammation

ENQ Demande de téléreléve

EOS Valeur du champ COM: Fin de téléprogrammation.

1B Initialisation de bus

LDTI Local Data Transmission Interface (Interface de Transmission des Données locales)

MaxRetry Nombre maximal de réémissions. Limité a 2.

MajRSS Nombre-medmet-de-fenttres-décotte RSO—+é—a-3-

PDU Protocol Data Unit (Unité de données du Protocole)

PRE Valeur du champ COM: Présélection des stations téléalimentées

REC Valeur du champ COM: Demande de téléprogrammation

RSP Valeur du champ COM: Réponse a I'appel des stations oubliées

SEL Valeur du champ COM: Acquittement de la présélection des stations téléalimentées

STBAP Source Transport Service Access Point

TAB Dans le cas des profils EURIDIS sans DLMS et sans DLMS/COSEM: code de données.

Dans le cas des profils utilisant DLMS ou DLMS/COSEM: valeur’a laquelle I'appareil est
sensibilisé au Discover.

TABI Liste de champ TAB

TABB Duration of an Alarm Signal on the Bus (Durée d’un signal d’alarme sur le bus)

TIg Transmission of Information to the Customer (Transmission d’informations au Client)

TOAG Temps d’attente maximal pour une stationtélealimentée lorsqu'elle est sélectionnée pour
reconnaitre un appel général AGN.

TOALR Attente avant envoi d’'un AGN aprés_réeception d’'un AGN ou d’'un AGT

TOL Temps d’attente maximale d’une requéte issue de la couche supérieure

TOPRE Temps d’attente maximale d’uné réponse a une présélection

TOU Temps d’Utilisation

TPPU Transport Protocol Data Unit (Unité de données de Protocole Transport)

TSPpU Transport Protocol\Service Unit (Unité de données de Service Transport)

TRA Valeur du champ COM: Acquittement de transfert en point a point

TRB Valeur duxchamp COM: Télétransfert en diffusion non acquitté

TRF Valeur.du champ COM: Télétransfert point a point

T1 Retard de sécurité d’attente d’'une réponse a une requéte

XBA Valeur du champ COM: Réponse a une requéte de changement de vitesse

XBR Valeur du champ COM: Requéte de changement de vitesse

ZA Champ réservé pour 'authentification bidirectionnelle en programmation

ZA2 Champ réservé pour I'authentification bidirectionnelle en programmation

4 Présentation générale

4.1 Vocabulaire de base

Toute communication fait intervenir deux systémes désignés par Station Primaire et Station
Secondaire. La Station Primaire est le systeme qui décide d'initialiser une communication avec
un systéme distant désigné Station Secondaire; ces dénominations restent valables pendant
toute la durée de vie de la communication.
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Une communication est décomposée en un certain nombre de transactions. Chaque transaction
se traduit par une émission de I'Emetteur vers le Récepteur. Au cours du déroulement des
transactions, les systémes Station Primaire et Station Secondaire jouent tour a tour le réle
d'Emetteur et de Récepteur.

Dans le cas du profil d’échange de données par bus local avec DLMS ou DLMS/COSEM, les
termes Client et Serveur ont le méme sens que dans le modéle DLMS (voir I'lEC 61334-4-41
ou I'lEC 62056-5-3). Le Serveur (qui est une Station Secondaire) est le systéme qui recoit et
traite toute soumission de requéte de service particuliére. Le Client (qui est une Station

Primaire) est le systéme qui utilise le Serveur dans un but spécifique a l'aide d'une ou de
plusieurs requétes de service

4.2 Profils, couches et protocoles
4.2 Généralités
La présente norme spécifie trois profils de communication, voir Figure 1.

e Profil de base (sans DLMS), voir 4.2.2;
e Profil avec DLMS, voir 4.2.3;

o Profil avec DLMS/COSEM, voir 4.2.4.
La [couche physique sur les trois profils est la méme a<{part le fait que le profil dvec

DLNIS/COSEM permet la négociation de la vitesse. Cette couche physique commune permét la
coekistence de différents profils sur le méme bus.
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Couche application
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Modéle COSEM
IEC 62056-6-2

Couche application
|EC 62056-51

Couche application
IEC 62056-5-3

Protocole DLMS/COSEM

Gouche liaison de
données
Protocole

Link-62056-3-1

Couche physique

Protocole
hysical-62056-3-1

-

Architecture de base

Protocole DLMS+
Protocole Application+
Protocole Transport+

Couche transport

Gestion du Suppo

Couche liaison de
données

Protocole Link-E/D

Couche physique

Protocole
Physical-62056-3-1

Architecture avec, DLMS

4.2 Profil de base (sans DLMS)

Couche-liaison de
données

Protocole Link-E/D

Couche physique

Protocole
Physique E/COSEM

Architecture avec
DLMS/COSEM

Figure 1)- Profils de communication IEC 62056-3-1

Le profil de basey(sans DLMS) utilise le protocole a trois couches:

a couche physique avec le protocole Physical-62056-3-1 spécifié en 5.1;

| a couche liaison avec le protocole Link-62056-3-1 spécifié en 5.2;

| 3 ‘couche application avec le protocole Application-62056-3-1 spécifié en 5.3.

IEC

Ce profil permet le télérelevé et la téléprogrammation, le télétransfert de données point a point

(qui

est un service simplifié de téléprogrammation),

le télétransfert en diffusion,

la

téléalimentation des stations secondaires, la détection de stations oubliées et les fonctions

d’alarme. Les services de communication associés sont spécifiés en 4.4.

4.2.3

Profil avec DLMS

Le profil avec DLMS utilise le protocole a trois couches:

La méme couche physique que le profil de base spécifié en 5.1;

La couche liaison de données utilisant le protocole Link-E/D spécifié en en 6.2 et;

La couche application spécifiée dans I'lEC 62056-51 utilisant les protocoles Transport+,
Application+ et DLMS+, voir 6.3.
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Ce profil permet aussi 'utilisation de DLMS tel qu’il est spécifié dans I'lEC 61334-4-41. Les
services de communication associés sont spécifiés en 4.5.

4.2.

4 Profil avec DLMS/COSEM

Le profil avec DLMS/COSEM utilise un protocole a quatre couches:

Le

DLNIS d’accessibilité aux objets COSEM, sur le bus Euridis.

4.3

Dans le présent document, le protocole de chaque couche est décrit par des transitions d'
représentées sous la forme de tableaux. La syntaxe utilisée pour la constitution de ces tabl¢g

est

En
d'ét

4.4

N Vue d’ensemble

La couche physique est similaire a celle utilisée dans le profil de base et dans le profil avec
DLMS comme cela est spécifié en 5.1, mais avec une négociation de la vitesse, voir 7.2;

La couche liaison de données utilise le protocole Link-/E/D. Elle est la méme que la couche

HP <l <l 4 ol 1 £:1 ImY W Fal £ J Ll H § £ 1 o '
IAToUTT UT UUTITITT S Udlios 1T PYTUTIT aveU ULIVIO Ssaul Qu TIIT TIMTTTTAaLT Ta CUUTUTTC YT OollUI

support et la couche transport. Voir 7.3;

a couche gestion du support prend en charge les processus spécifiques a la gestior
bus, voir 7.4;

| a couche transport met en place la segmentation et le réassemblage desrAPDU, voir

nuelques spécificités du bus Euridis, voir 7.6.

profil DLMS/COSEM permet l'utilisation de la modélisation objet\COSEM et des serv

Langage de spécification

définie par un langage de spécification présenté/a I’Annexe A.

cas de divergence d'interprétation entre une partie du texte et un tableau de transit
bt, c'est toujours le tableau qui fait référence.

Services de communication pour I’échange de données en bus local sans DLM

Jste des services disponibles (voir Annexe |) au niveau de la couche Application est:

éléreléve de données, voir 4.4.2;

éléprogrammation)de données, voir 4.4.3;

élétransfert point a point, qui est un service de téléprogrammation simplifié, voir 4.4.4;
élétransfért-en diffusion, 4.4.5;

nitialisation du bus, 4.4.6;

appel-des stations oubliées, 4.4.7.

du

du

y.5;

|_a couche application, telle qu’elle est spécifiée dans I'|EC 62056-5-3, et,prenant en compte

ces

etat
aux

ons

S
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4.4.2 Téléreléve

L’échange ENQ est constitué de deux trames en une seule séquence:

e trame de téléreléve qui contient dans le champ TAB le type de données a relever:

................... > |IN ADS ADP ||COM |ITAB ||CRC

1 6 1 1 1 2
octet octets octet octet octet octets

<-J

4.4,

séq
éch

COM=ENQ (ENQuery) voir D.1

rame d’acquittement positif qui contient les données relevées dans le champ’DATA:

1 6 1 1 1 0a116 2
octet octets octet octet octet octets octets
frmmmm - N ADS ADP ||COM ||TAB ||DATA CRC

|
COM=DAT (DATA) voir D.1

rame d’acquittement négatif (référence TAB inconnue)

1 6 1 1 2
octet octets octet _ogetet octets

.................. N ADS ADP ||COM |[|CRC

|
COM=DRJ (Data ReJected) voir D.1

3 Téléprogrammation

L’éghange REC-est constitué de quatre trames en deux séquences. Comme il comporte june
Lience interne pour 'authentification, il apparait du point de vue de I'application, commeg un
bnge-dedeux trames en une seule séquence:
rame de téléprogrammation qui contient les données a programmer dans le champ DATA
et leur référence dans le champ TAB

1 6 1 1 8 8 1 0a100 2
octet octets octet octet octets octets octet octets octets
---------------- > |IN ADS ADP ||COM [|ZA1 ZA2 TAB ||DATA CRC

| NA1 0
COM=REC (RECeption) voir D.1
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e trame d’acquittement positif (pas de probleme d’authentification)

1 6 1 1 8 8 2
octet octets octet octet octets octets octets

D S N ADS ADP [|COM ||zA1 ZA2 CRC

| 0 0
COM=EOQOS (End Of Session) voir D.1

e [rame d’acquittement négatif (pas de probléme d’authentification mais les donnégs a
éléprogrammer ne sont pas valables)

1 6 1 1 2
octet octets octet octet octets

D3 N — N ADS ADP ||COM ||CRC

|
COM=DRJ (Data Redécted) voir D.1

L’adthentification est réalisée par un échange de nombres aléatoires cryptés au moyen dfune
clef|secréte propre a chaque Station Secondaire. Lésynombres aléatoires sont générés gvec
une|taille de 8 octets puis cryptés avec I'algorithme DES, en utilisant une clef Ki sur 8 ogtets
conhue des deux stations Primaire et Secondaire:

Un nombre aléatoire NA1 est d’abord généré par la Station Primaire puis transmis dang le
champ ZA1 de la trame de téléprogrammation, tandis que le champ ZA2 est positionné sur zgro.

A I'arrivée sur la Station Secondaire, le champ ZA1 est crypté par I'algorithme DES, en utiligant
la c|ef Ki, pour obtenir le nombre“aléatoire crypté NA1K. Puis les deux stations échangen{ les
deui trames formant la séquence interne d’authentification.

La premiére trame (dans le sens Station Secondaire vers Station Primaire) contient le nombre
alégtoire NA1K dansile’ champ ZA1 et un nombre aléatoire NA2 généré par la station
Secondaire dans le-champ ZA2.

A la réceptiofi.de cette trame, la Station Primaire compare le contenu du champ ZA1| au
nombre NA{1' obtenu en cryptant le nombre transmis NA1 au moyen de l'algorithme DES ef de
sa ¢lef Kii=Si NA1' = ZA1, la Station Primaire considére que la Station Secondaire est bien
authentifiée. Sinon, elle considere que la Station secondaire n’est pas authentifiée et coupe la
sesgion’de communication.

Dans le cas d’'une authentification correcte de la Station Secondaire, la Station Primaire crypte
d’abord le nombre aléatoire NA2 au moyen de 'algorithme DES et de sa clef Ki, pour obtenir le
nombre aléatoire crypté NA2K qu’il transmet ensuite dans le champ ZA2, le champ ZA1 étant
positionné sur zéro.

A la réception de cette trame de réponse, la Station Secondaire compare le contenu du
champ ZA2 au nombre NA2' obtenu en cryptant le nombre transmis NA2 au moyen de
I'algorithme DES et de sa clef Ki. Si NA2' = ZA2, la Station Secondaire considére que la Station
Primaire est bien authentifiée. Sinon, elle considére que la Station Primaire n’est pas
authentifiée et envoie une trame d’acquittement négatif.
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L’échange interne d’authentification est le suivant:

e trame interne d’authentification qui contient le nombre aléatoire crypté NA1K dans le
champ ZA1 et le nombre aléatoire NA2 dans le champ ZA2

1 6 1 1 8 8 1 0a100 2
octet octets octet octet octets octets octet octets octets
e N ADS ADP ||COM ||ZA1 ZA2 TAB [|DATA CRC
| NA1K NA2

COM=ECH (ECHo) voir D.1

e [rame de réponse positive qui contient le nombre aléatoire crypté NA2K dans-le.champ ZA2
si la Station Secondaire est bien authentifiée)

1 6 1 1 8 8 2
octet octets octet octet octets octets octets

] > |IN ADS ADP ||COM [|ZA1 ZA2 ||ERC

I 0 NA2K

COM=AUT (AUThentification) voir D.1

1%
o

e f(rame de rejet d’authentification, remplacant.la trame normale EOS ou DRJ lorsqu
Station Primaire n’a pas été convenablement authentifiée

1 6 1 1 2
octet octets octet, “octet octets

D3 N — N ADS ADP ||COM |[|CRC

|
COM=ARJ Authentification RedJetée) voir D.1

444 Télétransfert point a point

L’éghange TRF-est constitué de deux trames en une seule séquence. Du point de vug de
I'applicationy-il apparait comme un échange de téléprogrammation en une seule séquencg et
sanp authentification:

° - ala d mp
DATA et leur référence dans le champ TAB
1 6 1 1 1 0a116 2
octet octets octet octet octet octets octets
------------------- > N ADS ADP ||COM ||TAB ||DATA CRC

|
COM=TRF (TRansFert) voir D.1
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e trame d’acquittement positif

1 6 1 1 2
octet octets octet octet octets

D — N ADS ADP ||COM [|CRC

|
COM=TRA (TRansfert Acquittement) voir D.1

e frame d’acquittement négatif (les données télétransférées ne sont pas valables)

1 6 1 1 2
octet octets octet octet octets

D3 N — N ADS ADP ||COM ||CRC

|
COM=DRJ (Data Redected) voir D.1

4.45 Télétransfert en diffusion

La trame TRB ne comporte pas de trame de réponse. Pu'point de vue de I'application, il appgrait
conime une séquence similaire a celle du télétransfert point a point, mais sans acquittement

puigqu’il s’agit d’'une diffusion.

e (rame de télétransfert en diffusion qui contient les données a programmer dans le champ

DATA et leur référence dans le champTAB

1 6 1 1 1 0a116 2
octet octets octet octet octet octets octets
B > N ADS ADP ||COM ||TAB ||DATA CRC

|
COM=TRB (Transfert Broadcast) voir D.1

L’adqresse secondaire (qui définit les Stations Secondaires destinataires) doit étre une adrgsse

de diffusion.

4.46 Trame d’initialisation du bus

La trame IB ne compaorte pas de trame de répnnep Du pnin’r de vue de I’applir‘afinn

elle

apparait comme une trame similaire a celle du télétransfert en diffusion, mais sans données
puisqu’il s’agit uniquement de positionner a TRUE (VRAI) le fanion de “station oubliée” pour

toutes les Stations Secondaires programmées avec l'adresse ADP:

e Trame d’initialisation du bus

1 6 1 1 2
octet octets octet octet octets

................... > |IN ADS ADP ||COM |[|CRC

I
COM-=IB (Initialisation de Bus) voir D.1
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L'adresse secondaire (qui définit les Stations Secondaires destinataires) doit étre une adresse
de diffusion.

Apres le passage d’'une trame d’initialisation de bus, toute Station Secondaire recevant une
trame ENQ correcte avec une référence TAB connue n’est plus considérée comme une “station
oubliée”.

4.4.7 Appel des stations oubliées

de
“staftion oubliée” de la station concernée, ce service n’est généralement demandé qu’a 13 fin
d’une séquence de téléreléve, formée d’'un ou de plusieurs échanges de téléreleve précédés
d’une trame d’initialisation de bus.

La Ptation Primaire gére plusieurs intervalles de temps. Lorsqu'elle{détecte une collision en
retour, elle doit retenter un échange ASO. Chaque fois qu’elle recoit-ineé réponse correcte dfune
Stafion Secondaire, la Station Primaire doit I’éliminer de la liste”des stations oubliéeg en
effectuant une téléreléve correcte de cette station.

Afinl de respecter les contraintes de sélection (décrites en~4.4.9), les stations téléalimen{ées
doiyent répondre dans le premier intervalle de temps dd.premier échange ASO. Ensuite, selles
sonf sélectionnées les stations oubliées et le principe habituel peut étre utilisé pour|les
échpnges ASO suivants.

e Bppel des stations oubliées qui contient.des critéres de sélection dans le champ TABi
1 a 40 références TAB)

1 6 1 1 1a40 2
octet octets octet octet octets octets
e I > 1IN ADS ADP ||COM || TABI CRC

|
COM=ASO (Appel des Stations Oubliées) voir D.1

Il cgnvient que I'adresse secondaire (qui définit les Stations Secondaires destinataires) soitjune
adresse de diffgision.

e [rame_d’acquittement qui contient la premiére référence TAB reconnue par l'unité, et 'ADS
e |a station

1 6 1 1 1 6 2
octet octets octet octet octet octets octets
- N ADS ADP ||COM ||TAB ||Data=ADS CRC

|
COM=RSO (Réponse de Station Oubliée) voir D.1

e Le champ de données contient 'ADS de la station secondaire répondant a I'appel des
stations oubliées.
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4.4.8 Champs de la trame
N nombre total d’octets de la trame, y compris N.

ADS adresse physique absolue de la Station Secondaire codée comme une chaine de
48 bits. 1l y a une seule adresse physique de diffusion, I'adresse générale ADG

codée “000000000000” en hexadécimall.
L’ADS correspond également au Titre systéme de la Station Secondaire.

ADP adresse physique de la Station Primaire codée comme une chaine de 8 bits. La
valeur “00” H est réservée au codage de l'adresse physique de I’APG primaire
générale 2. Toute Station Secondaire sollicitée par une Station Primaire dont
"adresse primaire est APG, repond avec la premiere adresse physique primjire
avec laquelle elle a été programmée.

COMm code de la commande, dépendant de I’échange et de la direction de la trame (voir
I’Annexe D).

ZA1, ZA2 champs réservés pour l'authentification réalisée au cours dun~ échange| de
téléprogramation.

TAE référence des données sélectionnées, associée a certains_codes de commande
(ENQ, DAT, REC, TRF, TRB ou RSO). La valeur “00” H_est'réservée a la gestion
du systéme, la valeur “FF” H a la gestion de la fonction-alarme.

DATA paquet d’'informations provenant de I'application hote.-Ce champ peut étre vide en
fonction du code de commande.

CRC Champ de contréle de redondance cyclique qui.contient les 16 bits redondants$ du
CRC (cyclic redundancy check) dont le principe est décrit a I’Annexe E.

Les|champs de la trame sont transmis dans 'ordre{erdissant (de N au CRC). Lorsqu'un champ
congient des données sur plusieurs octets, ’émission commence par 'octet de poids faiblg, et
se {ermine par l'octet de poids fort. Cependant; le champ DATA est considéré comme june
chaljne d’octets et est émis dans un ordre croissant.

449 Principe de la téléalimentation en énergie

Le Jprincipe général qui régit les)échanges de données est préservé pour les statjons
téléplimentées. Il est seulement. ajouté une notion de téléalimentation en énergie pour|les
communications entre une Station Primaire et une ou plusieurs Stations Secondaires.

Pour démarrer une session de communication, il convient que la Station Primaire envoig un
“Appel général”’, quialerte le systétme de communication de chaque Station Secondpire
conhectée au bus( Cet appel correspond a la présence d’'une porteuse pendant une dyrée
nominale qui dépend du mécanisme de téléalimentation en énergie:

e |a durée du signal d’“Appel général” est AGT pour réveiller les stations téléalimentées;

e |a durée du signal d’“Appel général” est AGN pour réveiller les stations alimentées.

1

oot _Atra _ocaonfis
Pt Ctre— oy

ransmettre une alarme a la station primaire, voir 4.4.11.

HEA m

dao_alarma Ella
1t T

de—atatrm EHe—est—dlors

Re hovraa- |l o
rergqout—ot A2

o 1
téléalimentée en cont

nu, et peut ainsi

1 D'autres adresses de diffusion peuvent étre définies, en fonction des régles d’adressage adoptées dans les
normes d’accompagnement pour la sémantique des Titres systéme, qui sont souvent fondées sur un code de
fabricant, une année de fabrication et un type d’équipement.

D’autres adresses générales peuvent étre définies, en fonction des régles d’adressage adoptées dans les normes
d’accompagnement pour la sémantique des identifiants d’opérateurs, qui sont souvent fondés sur un code
fournisseur.
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De plus, quel que soit le type de la station distante sélectionnée (alimentée ou non), un “Appel
général” AGN intermédiaire doit également étre envoyé par la Station Primaire dans les
circonstances suivantes:

e avant le premier échange de type ENQ ou TRF;

avant le sixieme échange consécutif et concluant de type ENQ ou TRF avec la méme Station
Secondaire;

avant le premier échange de type ENQ ou TRF avec une autre Station Secondaire que celle
sélectionnée auparavant, lors du précédent échange de type ENQ ou TRF;

e avantunguelcongus-échange-detype REC;
e havant une trame TRB quelconque;

e pavant une trame IB quelconque;

e hvant un quelconque échange de type ASO.

Cela permet a la Station Primaire de ne pas réveiller toutes les stations distantes téléalimen{ées
si ce n'est pas nécessaire, et ainsi de sauvegarder I'énergie.

énefgie, et les fonctions de modulation-démodulation. La durée dé-communication et le nombre
de stations téléalimentées doivent étre optimisés pour sauvegarder les batteries de la Station
Primaire.

Ung Station Primaire peut utiliser un modem spécifique assurant a la.fois la téléalimentatioi en

Darls le cas ou la Station Primaire ne peut réaliSer que les fonctions de modulatjon-
démodulation, une station auxiliaire fournit en continu J'énergie sur le bus.

Ung Station Secondaire, qui peut étre alimentée ou non, ne contient généralement qu’une s¢ule
application logique, référencée par son ADS.

Il convient qu'une Station Secondaire-multiple (qui contient plusieurs applications logiques,
corfespondant a plusieurs ADS) soit\une station téléalimentée. Ce type de station est décrit
plug complétement a I’Article 8.

4,410 Présélection d’une station téléalimentée

Pour optimiser la consemmation sur le bus, un échange de présélection permet a la Stat
Primaire de sélectionner une Station Secondaire téléalimentée.

on

L’éghange de préselection est réalisé aprés un “Appel général” AGT adressé a toutes|les
statjons téléalimentées présentes sur le bus. Pour limiter la consommation sur le bus, il convjient
que|la premiére trame envoyée par la Station Primaire soit suffisamment courte, et il convjient
que| la ~Station Secondaire concernée réponde avant le déclenchement du temps| de

réveil TOPRE. Le modem de la Station Secondaire retourne dans un état de bdsse
conLQmma;tiQn s’il ne détecte pas de réponse dans le temps imparti.

Durant I'échange de présélection, toutes les stations téléalimentées consomment de I’énergie.
La tension sur le bus et I'énergie stockée décroissent jusqu'a ce que les stations non
sélectionnées retournent & un état de basse consommation. Puis I'’envoi continu d’énergie
charge les éléments de stockage d’énergie et augmente la tension sur le bus.

Il convient que le modem de la Station Primaire ait accumulé assez d’énergie avant la premiére
présélection. Cette étape est assurée par un temps d’attente contrélé par le temps de
réveil TICB. A la fin de la présélection, les éléments de stockage d’énergie sont vides et la
Station Primaire doit attendre la remontée de la tension sur le bus avant de réaliser une
deuxiéme présélection.
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La trame de présélection doit avoir une taille maximale de 18 octets, elle peut correspondre a:

e une trame ENQ;

e une trame TRB ou TRF, si et seulement si le champ DATA a une taille inférieure ou égale
a 6 octets;

e une trame IB;

e une trame ASO, si et seulement si le nombre de champs TABi est inférieur ou égal a 7.

Comme la premiéere trame d’'un échange de type REC ou TRF peut étre trop grande, un service
supplémentaire est fourni pour la présélection. Cet échange de présélection complétement

tranfsparent est formé d’'une séquence de deux trames.

e [frame de présélection d’une station téléalimentée

1 6 1 1 2
octet octets octet octet octets

A > |IN ADS ADP ||COM ||ICRC

I
COM=PRE (PREsélection) voir D.1

e frame d’acquittement

1 6 1 1 2
octet octets octet octet .« octets

S — N ADS ADP ||COM |ICRC

|
COM=SEL (SELectionnée) voir D.1

Pour préserver I'énergie de_la Station Primaire, il n’y a pas de reprise lors d’'un échange de
présélection. Si une station téléalimentée ne répond pas correctement, elle n’est [pas
sélgctionnée, et la Station Primaire doit envoyer un nouveau signal “Appel général” AGT.

4.411 Communication aprés la présélection

Apres la présélection, le modem d’une station téléalimentée peut rester réveillé tout le long de
la ¢ommulnication. Les délais ne sont plus essentiels puisque le nombre de dispogitifs
conhectés est limité. La Station Primaire alimente la station sélectionnée et charge]|les
accumulateurs des stations non sélectionnées.

La session de communication se termine différemment selon le mécanisme de téléalimentation
en énergie:

e aprés une courte période d’inactivité au cours de la session de communication, lorsqu’aucun
“Appel général” AGN intermédiaire n’est pas exigé pour les stations alimentées. Cette
période est contrdlée par le temps de réveil TOL;

e aprés une période d’inactivité plus longue durant la session de communication, pour une
station téléalimentée. Cette période est contrblée par le temps de réveil TOAG.

Noter que, pour une station téléalimentée, un signal “Appel général” intermédiaire AGN est
suffisant pour poursuivre la session de communication courante tant qu’il n'y a pas eu
déclenchement du temps de réveil TOAG.
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4.4.12 Fonction Alarme

Un dispositif intégré dans une station secondaire simple ou multiple (voir 8.2.3) peut
transmettre des alarmes a une station primaire, a condition de pouvoir intégrer les fonctions
d’interface définies ci-dessous.

Une alarme doit étre récupérée sur la station secondaire dans les 10 s au plus.

Une configuration programmable sur I'Interface et sur chaque dispositif, permet de choisir le
mode Alarme: actif ou inactif.

Lorgque le mode Alarme est actif, le dispositif a I'intérieur de la station secondaire peut géngrer
une|alarme. La fonction alarme n’est effective que si I'alimentation en énergie est présente et
permanente sur le bus.

Le dlispositif envoie le signal d’alarme pendant un délai TASB. TASB est suffisamment long
poufr forcer a un état “0” le bus secondaire et étre détecté par I'Interface, ,méme s’il y a [une
conmmunication en cours.

Le mécanisme d’alarme est décrit a la Figure 2.

BUS BUS secondaire

<~ TAB—> <« TASB -

F / ;/EI €==== Interface €==== _|

IEC

Figure. 2~ Mécanisme d’alarme

L’alarme n’est pas directement transmise vers la station primaire. Elle est regue par I'Interface
qui Ja retransmet en envoyant@n “0” (porteuse a 50 kHz) durant TAB sur le bus, dés que J'est
posgible:

a) Aucune communicatien sur le bus.

L orsque I'Interface’/recoit 'alarme en provenance du bus secondaire, elle la retransmet|sur
e bus.

b) En se syn€hronisant sur un AGN ou un AGT si une communication est en cours. Lorsqufune
communication est en cours sur le bus, I'Interface mémorise I'alarme regue. Ell¢ Ila
retransmet sur le bus aprés I'un des événements suivants:

p JOALR apreés la fin de la réception d’'un AGN ou d’'un AGT,;

e ala fin normale de la session de communication.

Ainsi, I'Interface peut filtrer les alarmes pour éviter les conflits sur le bus.

Aprés la génération d’'une alarme, la Station Secondaire est considérée comme une “station
oubliée” avec un critére de sélection égal a FF.

La Station Primaire configurée en mode Alarme écoute le bus en I'absence de communication
sur le bus et aprés I'émission d’'un AGN ou d’'un AGT pour détecter la présence d’'une alarme.
Apres la réception d’'une alarme, une Station Primaire effectue une procédure d’appel des
stations oubliées, avec un critére de sélection du champ TABi égal a FF (voir 4.4.7).

La gestion des alarmes est présentée en 5.1.3 par les diagrammes de temps.
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4.5 Services de communication pour I’échange de données par bus local avec DLMS

DLMS ne propose pas de services permettant l'initialisation du bus et 'appel des stations
oubliées. Néanmoins, la trame IB et I’échange ASO sont pris en charge et gérés comme pour
I’échange de données par bus local sans DLMS. La seule différence est liée au fait que le fanion
de station oubliée est considéré comme une variable globale partagée avec l'interface de
programmation de I'application.

La téléreléve et le télétransfert en point a point sont réalisés directement par DLMS. Mais la
téléprogrammation de données (redondante) n’est pas prise en charge puisque
'authentification est réservée a la couche Application.

Etant donné que la sémantique des données est gérée par DLMS, le format des trames'est frés
simple, et ne nécessite que des trames banalisées. Pour assurer la compatibilité avee le pyofil
sanp DLMS, le format des trames est défini a 'aide des neuf champs suivants:

1 6 1 3 1 2 2 0a17r 2
octets octet bits bit bits bits octets octets
ortet
Size ADS ADP DATA+ || Priority || Send || Confirm Text CRC
Siz¢ nombre total d’'octets de la trame, incluant Sizex’Si ce nombre difféere de 11|, le

récepteur sait que la trame contient des données~dans le champ Text
AD$ méme signification que pour le profil en bussteeal sans DLMS

ADR méme signification que pour le profil en bus local sans DLMS

DATA+ toujours codé “111” B

Pridrity niveau de priorité d’émission desta“trame courante. La couche Application mdt la
priorité en fonction du service demandé

Send numeéro de la derniére trameenvoyée
Confirm numéro de la derniére trame recue sans erreur

Text DSDU (Data link Service Data Unit) du niveau supérieur. Une trame ne contient|pas
nécessairement du-texte. Si des données en provenance de la couche Application $ont
disponibles au moment de I'envoi de la trame, elles sont mises dans le champ Tlext,
autrement celui~ci est vide. Cela permet I’émission symétrique et bidirectionnelle |des
données. Afinyde ne pas confondre les trames de type DATA+ avec les trames du pyofil
sans DLMSj les champs DATA+, Priority, Send et Confirm correspondent a un code
de commande spécial, COM, dont les valeurs sont différentes de celles déja réservées
pourie-champ COM (voir ’Annexe D)

CRC méme signification que pour le profil en bus local sans DLMS

Les|champs de la trame sont émis dans 'ordre croissant (de Size au CRC). Lorsqu'un cha
eSt ‘GG St G-"-’G“’ “”G‘ oM mencte oé G” C€ GGG’ ;6 € S€ - ine
par I'octet de poids fort. Cependant, le champ Text est considéré comme une chaine d’octets

et est émis dans un ordre croissant.

4.6 Gestion du systéme

La gestion du systéme a pour objet de permettre un enrélement qui comporte I'identification
des stations secondaires sur un bus. Le service Discover est prévu a cet effet.

L’enr6lement consiste en une séquence de demandes Discover effectuée par l'initiateur actif
situé dans la Station Primaire. Chaque service Discover sert a informer les nouvelles stations
restantes qu’elles ont une possibilité de répondre durant les prochains intervalles de temps.
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La demande Discover contient un paramétre correspondant a une probabilité de réponse
spécifique. Ce paramétre est un entier compris dans la plage [0, 100]. Il traduit la probabilité
de réponse d’une nouvelle station en pourcentage. Lorsqu'il est mis a 100, toutes les nouvelles
stations sur le bus doivent répondre.

Sur réception d'une indication Discover, chaque Station Secondaire vérifie la valeur de son
fanion Discovered. S'il est égal a TRUE (VRAI), I'indication est supprimée; sinon la station tire
un nombre aléatoire entre 1 et 100. Si ce nombre est plus petit ou égal au parameétre de
probabilité de réponse, la nouvelle station répond au Discover et met son fanion Discovered a
TRUE (VRAI).

La

Pou
que
con

5

5.1
5.1.

Le
bus
Prin

Le protocole Physical-62056-3-1 prend en charge les Stations Secondaires téléalimentéeq

non
par

termine a I’'expiration du temps de réveil“\TOL ou TOAG.

Apr
en g

5.1.

La

La

trame “Appekdes Stations Oubliées” est fixée a 3.

eception d’une trame IB réinitialise toujours le fanion Discovered.

r assurer une compatibilité maximale (aussi bien pour les stations DLMS ou DLMS/COSY
pour les autres), il est proposé de mettre en ceuvre le service de gestionldu systd
formément a ce qui est indiqué a ’Annexe H.

Echange de données par bus local sans DLMS

Couche Physique
1 Protocole Physical-62056-3-1

brotocole Physical-62056-3-1 de la couche Physique'du profil d’échange de données

haire est donc différent de celui de la Station Secondaire.

Ainsi qu’il est indiqué dans la description’ générale, les stations distantes sont réveil
un signal “Appel général”’, de type AGN ou AGT, et une session de communicatiorn

emi-duplex a 1 200 bits/s surle bus.

2 Parameétres de physique

aleur de la taille(maximale MaxIndex d'une trame en réception est fixée a 128.

aleur du pdmbre maximal MaxRSO d'intervalles de temps RSO pour le traitement d]

du

La Jiurée du signal “Appel général” AGN doit étre dans la plage [50, 150[ ms, tandis que g

ighal “Appel général” AGT doit étre dans la plage [200, 300[ ms.

par

local sans DLMS adopte un comportement asymétrique. Le diagramme d’états de la Station

ou
ées
se

bs un signal “Appel général”, uné session de communications se déroule en asynchronge et

une

elle

Les

Les

caractéristiques et les types des temporisations sont donnés a I’Annexe B.

valeurs données dans le Tableau 1 sont définies pour une Station Primaire.
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Tableau 1 — Temporisation d'une Station Primaire

Min. | Nominal | Max. Type Définition
ms ms ms voir B.1
TA10 |- - 120 TSL1 Temps d'attente maximal du premier octet d'une trame en
réception
TAB 100 TC Durée d’un signal d’alarme sur le bus
TAGN |- 100 - TPDF Durée d’un signal “Appel général” AGN
TAO |- - 40 TC Temps d'attente maximal d'un octet en réception dont I'expiration
indique la fin d’'une trame
TAIilSO - 500 - TC Durée d'un intervalle de temps pour le RSO
TASB 1200 TC Temps d’attente aprés le début d’un signal d’alarme
TEMPO | - 40 - TC Retard de sécurité en fin d'émission d’un signal “Appel générdl”
ou d’une trame
TOE |- - 2500 | TL Retard de sécurité en émission pour se protéger’contre un défaut
matériel
TOL |- - 100 TSL2 Temps d'attente maximal d’une requéte.issue de la couche
supérieure
m _ 10 000 _ TL Temps d’attente maximal d’'une.réponse de la station secondafre

Spécifique d’une station téléalimentée (Aliméntation)

TAGT |- 250 - TPDF Durée d’un signal “Appelgénéral” AGT
TICB |8 000 |- - Ta Délai initial de chargement du bus
TOAG |- - 3000 | TPFD Retard maximalpour une station téléalimentée sélectionnée,

pour reconnaitrevan signal “Appel général” AGN

Les|valeurs données dans le Tableau 2 sontdéfinies pour une Station Secondaire.
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Tableau 2 — Temps d'une Station Secondaire

Min. | Nominal | Max. Type? Définition
ms ms ms
TA10 30P - 160 TSL1 Temps d'attente maximal du premier octet d'une trame en
réception
TAB 100 - TC Durée d’un signal d’alarme sur le bus
TAGN 50 100 150 TPDF Durée d’un signal “Appel général” AGN
TAO - - 40 TC Temps d'attente maximal d'un octet d’'une trame en réception
dont I'expiration indique la fin d’'une trame
TARSO - - 500 TC Durée d'un intervalle de temps pour le RSO
TQALR 20 - - TL Attente avant I’envoi d’'un AGN apres la réception dun”AGN
ou d’'un AGT
TOE - - 2500 |TL Retard de sécurité en émission pour se protéger contre un
défaut matériel
TOL - - 100 TSL2 Temps d'attente maximal d’'une requéte,issue de la couchg
supérieure
Spécifique d’une station téléalimentée (Alimentation)
TAGT 200 250 300 TPDF Durée d’un signal “Appel général” AGT
TASB - 1200 |- TL Durée d’un signal d’alarme sur le bus secondaire
TicCB 8 000 |- - Ta Délai initial de chargement du bus
TPAG - - 3000 TPFD Retard maximal pour une station téléalimentée sélectionnge,
pour reconnaftre un signal “Appel général” AGN
TQAGN - - 300 Tc Retard d/inaetivité maximal pour reconnaitre la fin d’'une
session.de communication avec une station téléalimentég]
TOAPPEL |- - 180 TPFD Temps’d'attente maximal de réception du premier octet d'une
trame de présélection
TOBAVARD | - - 260 TPDF Retard de sécurité pour se protéger contre les trames de
présélection défectueuses
TQPRE - - 130 TRED Temps d’attente maximal de la réponse a une présélectiop
TOBEUIL |- 150 - TC Durée d’un signal “Appel général” qui réveille une station
téléalimentée
TYASB 40 - — TL Durée minimale d’un signal d’alarme sur le bus secondairg
a8 Hour la définition des différents types de temporisations, voir Article B.1.
b Aprés un “Appel général’; une durée minimale de 30 ms est nécessaire.
513 Diagrammes de temps
Les|Figure 3, Figure 4 et Figure 5 peuvent étre utilisées pour représenter différents typeg de
sesgions du protocole pour les stations secondaires téléalimentées.
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Trame de
AGT Présélection AGN
TOSEUIL TAO
“—> “—>
TICB <TAGT  <TOAPPEL <TOBAVARD < TOPRE <TOAG
- —
—
IEC
Figure 3 — Echanges sans interruption
Bud TAB P 7] $uivi,d’ASO
A, AGT
TVASB TAB
c—> >
Bug Alarme du dispositif
secpndaire
| |
TASB
< X IEC
Figure 4 — Alarme sans aucune ‘communication en cours
AGN
Bus | A N N TAB
| % | N
TOALR TAB
> c—>
Bus . Alarme du,dispositif
secondaire
| |
TASB
€ >
IEC
Figure 5 — Alarme avec une communication en cours
514 Services et primitives de service de physique

L'ut

lisateur du Ihrn’rn(‘hltz Phycir‘nl-ﬁ?ﬁ‘?ﬁ-?-1 pml’r utiliser les services et primi’ri\/nc de ser

vice

indiqués dans le Tableau 3.
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Tableau 3 — Services et primitives de services de physique

Service Primitive de service

Phy_DATA Phy_DATA.req(Frame)
Phy_DATA.ind(Frame)

Phy_UNACK Phy_UNACK.req(Frame)

Phy_APPG Phy_APPG.req(TypeAG)
Phy_APPG.ind()

Phy_ASO Phy_ASO.req(Frame)
Phy_ASO.ind(Frame)

Phy_RSO Phy_RSO.req(Frame, Window)

Phy_COLL Phy_COLL.ind()

Phy_ALARM Phy_ALARM.req()
Phy_ALARM.ind()

Phy_ABORT Phy_ABORT.req()
Phy_ABORT.ind(ErrorNb)

Le féle attribué a chaque primitive est le suivant:

e Phy_DATA.req(Frame) permet a la couche Liaison de données de demander a la coyche
Physique I'émission d’'une trame Frame;

e Phy DATA.ind(Frame) permet a la couche Physiqtie d'informer la couche Liaison| de
Honnées qu'une trame Frame est disponible;

e Phy_UNACK.req(Frame) permet a la couche Liaison de données de demander a la couche
Physique I'émission d’'une trame Frame sans-attendre d’acquittement;

e Phy_APPG.req(TypeAG) permet a la couche Liaison de données de demander a la couche
Physique I'émission d'un signal “Appelkgénéral”’. La durée TypeAG du signal est soit AGN
50it AGT;

e Phy APPG.ind() permet a la couche Physique d'informer la couche Liaison de donnée$ de
a fin d'émission d’un signal “Appel général’;
e Phy_ASO.req(Frame) permet a la couche Lijaison de données de demander a la couche
Physique I'émission d’unestrame “Appel des Stations Oubliées”;

e Phy ASO.ind(Frame) permet a la couche Physique d'informer la couche Liaison de donrées
Nu'une trame Frame'a été recue au cours de I'un des intervalles de temps des statjons

bubliées;
e Phy_RSO.red(Frame, Window) permet a la couche Liaison de données de demander ja la
couche Physique I'émission d’'une trame Frame d’Appel des Stations Oubliées dang le

humeéro.d’intervalle de temps Window;

e Phy\COLL.ind() permet a la couche Physique d'informer la couche Liaison de données
qulune collision a été détectée au cours de l'un des intervalles de temps des stations
oubliees;

e Phy_ALARM.req() permet a la couche Liaison de données de demander a la couche
Physique I'émission d’'une Alarme;

e Phy_ALARM.ind() permet a la couche Physique d'informer la couche Liaison de données
de I'arrivée d’une alarme;

e Phy_ABORT.req() permet a la couche Liaison de données de demander a la couche
Physique de mettre fin a son activité;

e Phy_ABORT.ind(ErrorNb) permet & la couche Physique d'informer la couche Liaison de
données de l'occurrence d'une erreur fatale repérée par le numéro ErrorNb.
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5.1.5 Transitions d’état

Les transitions d'état de Physical-62056-3-1 sont indiquées dans le Tableau 4, le Tableau 5, le
Tableau 6, le Tableau 7 et le Tableau 8.

Tableau 4 - Transitions d'état de Physical-62056-3-1. Station Primaire

Etat Condition de déclenchement Ensemble d’actions Etat final
initial
Initial Strue() MaxRSO=3 Stopped
MaxIndex=128
Collision=FALSE
SessionAGT=FALSE
wait_time(TICB)
Stopped Phy_APPG.req(AG) & AG=AGN stop_timer(TOAG) W.AG
FlagAbort=FALSE
TypeAG=AGN
send_AG(TypeAG)
Stopped Phy_APPG.req(AG) & AG=AGT SessionAGT=TRUE W.AG
FlagAbort=FALSE
TypeAG=AGT,
send_AG(TypeAG)
Stopped time_out(TOAG) Phy_ABORT.ind(EP-2) Stoppé¢d
SessionAGT=FALSE
Stopped Phy_ABORT.req() $none() Stopped
Stopped data-carrier_on init_timer(TAB) W.ETABS
init_timer (TASB)
W.HTABS | data_carrier_off stop_timer(TASB) Stoppéd
stop_timer(TAB)
W.HTABS | time_out(TAB) Phy_ABORT.ind(EP-3) W.TA$B
Phy_ALARM.ind()
W.AG AG_sent_event Phy_APPG.ind() W.TAH
init_timer(TEMPO)
W.AG Phy_ABORT.req() FlagAbort=TRUE W.AG
W.TAB data-carrier_on Carrier = TRUEInit_timer(TAB) W.TAH
init_timer (TASB)
W.TAB data-carrier_off Carrier = FALSE W.TAH
stop_timer(TAB)
stop_timer (TASB)
W.TIAB time_out(TEMPO) & not(FlagAbort) & not(Carrier) init_timer(TOL) M.Sen(d
W.TAB time_oui({TEMPO) & FlagAbort & not(Carrier) wait_time (TOL) T.Sesgion
W.TIAB timeLout(TEMPO) & Carrier init_timer(TOL) W.ETAB
W.TAB Phy_ABORT.req() FlagAbort=TRUE W.TAH
W.HTAB time_out(TAB) Phy_ABORT.ind(EP-3) W.TA$B
Phy ALARM.ind()
stop_timer(TOL)
W.ETAB data_carrier_off & not(FlagAbort) stop_timer(TAB) M.Send
stop_timer (TASB)
W.ETAB data_carrier_off & FlagAbort stop_timer(TAB) W.TOL
stop_timer (TASB)
W.ETAB Phy_ABORT.req() FlagAbort=TRUE W.ETAB
W.TASB time_out(TASB) $none() Stopped
W.TOL time_out(TOL) $none() T.Session
M.Send Phy_DATA.req(Frame) Service=NORMAL SendFirst
M.Send Phy_UNACK.reqg(Frame) Service=UNACKNOWLEDGED SendFirst
M.Send Phy_ASO.req(Frame) Service=ASO SendFirst
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Etat
initial

Condition de déclenchement

Ensemble d’actions

Etat final

M.Send

Phy_ABORT.req()

$none()

M.Send

M.Send

time_out(TOL)

$none()

T.Session

T.Session

SessionAGT=TRUE

init_timer(TOAG)
Phy_ABORT.ind(EP-1)
wait_time(TEMPO)

Stopped

T.Session

SessionAGT=FALSE

Phy_ABORT.ind(EP-1)
wait_time(TEMPO)

Stopped

Sen

dFirst

Strue()

stop timer(TOL)

Sending

Size=size(Frame)

Index=1
send_octet(Frame, Index)
Size=Size-1
init_timer(TOE)

Sen

ding

octet_sent_event & Size>0

Index=Index+1
send_octet(Frame, Index)
Size=Size-1

Sendi

Sen

ding

octet_sent_event & Size=0

stop_timer(TOE)
wait_time(TAQ)

Index=1
Frame=

Answe

Sen

ding

Phy_ABORT.req()

stop_timer(TOE)
wait \time(TAO)

init_timer(TA10)
FlagAbort=TRUE

M.Red

Sen

ding

time_out(TOE)

Phy_ABORT.ind(EP-3F)
wait_time(TAO)
init_timer(TA10)
FlagAbort=TRUE

M.Reg

Ang

wer

Service=NORMAL | Service=UNACKNOWLEDGED

init_timer(TA10)

M.Reg

Angwer

Service=ASO

WinRSO=1
init_timer(TARSO)
init_timer(TA10)

M.Red

M.R

ec

octet_received_event

stop_timer(TA10)
Index=Index+1
read_data(RecB)
concat(Frame, RecB)
init_timer(TAOQO)

Recei

ing

M.R

ec

collision_detected event

stop_timer(TA10)
Collision=TRUE
init_timer(TAOQO)

Recei

ing

M.R

ec

time_oui(TA10)

$none()

Recei

ed

M.R

ec

PRy MABORT.req()

FlagAbort=TRUE

M.Reg

Red

eiving

octet_received_event & Index<=MaxIndex

stop_timer(TAO)
Index=Index+1
read_data(RecB)

Recei

L= n
concattrrameT\eCo7

init_timer(TAO)

ing

Receiving

octet_received_event & Index>MaxIndex

Phy_ABORT.ind(EP-4F)
wait_time(TAO)
FlagAbort=TRUE

Received

Receiving

collision_detected_event

stop_timer(TAO)
Collision=TRUE
init_timer(TAOQO)

Receiving

Receiving

time_out(TAO)

$none()

Received

Receiving

time_out(TARSO)

Phy_ABORT.ind(EP-5F)
wait_time(TAO)
FlagAbort=TRUE

Received

Receiving

Phy_ABORT.req()

Flagabort = TRUE

Receiving
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Etat Condition de déclenchement Ensemble d’actions Etat final
initial
Received | Service=NORMAL & not(Flagabort) Phy_DATA.ind(Frame) M.Send
init_timer(TOL)
Received | (Service=NORMAL & Flagabort) | wait_time(TOL) T.Session
Service=UNACKNOWLEDGED
Received | Service=ASO & Collision & not(Flagabort) Phy_COLL.ind() T.RSO
Collision=FALSE
Received | Service=ASO & not(Collision) & not(Flagabort) Phy_ASO.ind(Frame) T.RSO
Received | Service=ASO & Flagabort $none() T.RSO
T.RSO (TypeAG=AGT) | (WinRSO>=MaxRSO) & stop_timer(TARSO) T.Sesgion
(TypeAG=AGN)
T.RSO (WinRSO<MaxRSO0O) & (TypeAG=AGN) Index=1 W.RSO
Frame=""
W.RSO time_out(TARSO) WinRSO=WinRSO+1 M.Reg
init_timer(TARSO)
init_timer(TA10)
W.RSO Phy_ABORT.req() Flagabort=TRUE W.RSO
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Tableau 5 — Transitions d’état de la gestion d’alimentation en énergie
(Station Secondaire téléalimentée seulement)

Etat initial Condition de déclenchement Ensemble d’actions Etat final

Initial alarm_detection() Flagalarm = TRUE Stopped
FlagSendAlarm =FALSE
station_power(ON)

Initial not(alarm_detection()) Flagalarm = FALSE Stopped

Stopped occur(cpt_carrier_on) & Flagalarm init_timer(TVASB) W.TVASB2

Stopped occur(data carrier_on) init timer(TOSEUIL) W.TOSEUIL
init_timer(TAGT)

W.TOSEUIL | time_out(TOSEUIL)& not(Flagalarm) station_power(ON) W.AGT

W.TOSEUIL | occur(data_carrier_off) & not(Flagalarm) stop_timer(TOSEUIL) Stopped
stop_timer(TAGT)

W.T|IOSEUIL | time_out(TOSEUIL) & Flagalarm station_signal(ON) W.AGT
Tend = TOAG

W.T|OSEUIL | occur(data_carrier_off) & Flagalarm stop_timer(TOSEUIL) Hide
stop_timer(TAGT)
Tend = TOAGN
init_timer(Fend)

W.TJOSEUIL | occur(cpt_carrier_on) & Flagalarm init=timer(TVASB) W.TVASB1

W.AGT occur(data_carrier_off) stop_timer(TAGT) W.Sel
nit_timer(TOAPPEL)

W.AGT time_out(TAGT) & not(Flagalarm) station_power(OFF) Stopped

W.AGT time_out(TAGT) & Flagalarm init_timer(Tend) Hide

W.Sel occur(octet_received_event) stop_timer(TOAPPEL) Select
init_timer(TOBAVARD)
init_timer(TAQO)

W.Sel time_out(TOAPPEL) & not(Flagalarm) station_power(OFF) Stopped

W.Sel time_out(TOAPPEL) & Flagalarm station_signal(OFF) Stopped

W.Sel occur(cpt_carrier_on) & Flagalarm & not(FlagSendalarm) | init_timer(TVASB) W.TVASB1

Selgct occur(octet_received_event) stop_timer(TAO) Select
init_timer(TAQO)

Selgct time_out(TAO) stop_timer(TOBAVARD) W.Answer
init_timer(TOPRE)

Selg¢ct time_out(TOBAVARD) & not(Flagalarm) stop_timer(TAO) Stopped
station_power(OFF)

Selg¢ct time.Qut(TOBAVARD) & Flagalarm stop_timer(TAO) Hide
init_timer(Tend)

W.Answer occur(octet_sent_event) stop_timer(TOPRE) Hide
init_timer(Tend)

W.Answer time_out(TOPRE) & not(Flagalarm) station_power(OFF) Stopped

W.Answer time_out(TOPRE) & Flagalarm init_timer(Tend) Hide

W.Answer occur(cpt_carrier_on) & Flagalarm & not(FlagSendalarm) | init_timer(TVASB) W.TVASB1

Hide occur(octet_received_event) |occur(octet_sent_event) | stop_timer(Tend) Hide

(occur(data_carrier_on) & not(FlagSendAlarm)) init_timer(Tend)

Hide occur(data_carrier_on) & FlagSendAlarm stop_timer(Tend) W.AGend

Hide time_out(Tend) & not(Flagalarm) station_power(OFF) Stopped

Hide time_out(Tend) & Flagalarm & not(FlagSendAlarm) station_signal(OFF) Stopped

Hide time_out(Tend) & Flagalarm & FlagSendAlarm Send_AG(AGN) W.AB

Hide occur(cpt_carrier_on) & Flagalarm & not(FlagSendalarm) | init_timer(TVASB) W.TVASB1

W.AGend occur(data_carrier_off ) wait_time(TOALR) W.AB

Send_AG(AGN)
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Etat initial Condition de déclenchement Ensemble d’actions Etat final
W.TVASB1 |occur(cpt_carrier_off) stop_timer(TVASB) Hide
init_timer(Tend)
W.TVASB1 |time_out(TVASB) FlagSendAlarm = TRUE Hide
init_timer(Tend)
W.TVASB1 |time_out(Tend) $none() W.TVASB2
W.TVASB2 | occur(cpt_carrier_off) stop_timer(TVASB) Stopped
station_signal(OFF)
W.TVASB2 | occur(data_carrier_on) $none() W.TVASB1
W.TVASBZ | time_out(T VASB) Send_AG(AGN) W.AB
W.AB AG_sent_event FlagSendAlarm = FALSE | Stopped
station_signal(OFF)
Tableau 6 — Transitions d'état de Physical-62056-3-1. Station secondaire
Etat initial | Condition de déclenchement Ensemble d’actions Etat final
Initial energized() MaxIndex=128 Stopped
FlagRSO=FALSE
FirstWinRSO=FALSE
Initial not(energized()) MaxIndex=18 Stopped
FlagRSO=FALSE
FirstWinRSO=TRUE
Stopped AG_received_event Stop_tinien(TOAG) M.Rec
init_timer(TA10)
Stopped Phy_ALARM.req() TypeAG=ASB W.ASB
Sehd_AG(TypeAG)
Stopped time_out(TOAG) MaxIndex=18 Stopped
FirstWinRSO=TRUE
M.Rec octet_received_event Stop_timer(TA10) Receiving
Index=2
Frame=""
Read_data(RecB)
Concat(Frame, RecB)
init_timer(TAO)
M.Rec time_out(TA10) Phy_ABORT(EP-1) WTOAG
M.Rec Phy,ABORT.req() Stop_timer(TA10) WTOAG
Receiving Joétet_received_event & Stop_timer(TAO) Receiving
Index<=MaxIndex Index=Index+1
Read_data(RecB)
Concat(Frame, RecB)
init_timer(TAO)
Receiving | octet_received_event & Stop_timer(TAO) WTOAG
Index>MaxIndex Phy_ABORT.ind(EP-4F)
Receiving |time_out(TAO) Phy_DATA.ind(Frame) M.Send
init_timer(TOL)
Receiving | Phy_ABORT.req() Stop_timer(TAO) WTOAG
M.Send Phy_DATA.req(Frame) Stop_timer(TOL) Sending
MaxIndex=128
Size=size(Frame)
Index=1
Send_octet(Frame, Index)
Size=Size-1
init_timer(TOE)
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Etat initial | Condition de déclenchement Ensemble d’actions Etat final

M.Send Phy_RSO.req(Frame, Window) | Stop_timer(TOL) Sending
MaxIndex=128
Wait_window(FirstWinRSO, Window)
FirstWinRSO=FALSE
Size=size(Frame)

Index=1

Send_octet(Frame, Index)
Size=Size-1

FlagRSO=TRUE

init_timer(TOE)

M.Send time out(TOL) init timer(TA10) M.Rec
M.Send Phy_ABORT.req() Stop_timer(TOL) WTOAG
Sending octet_sent_event & Size>0 Index=Index+1 Sending
Send_octet(Frame, Index)
Size=Size-1
Sending octet_sent_event & Size=0 & Stop_timer(TOE) M.Rec
not(FlagRSO) init_timer(TA10)
Sending octet_sent_event & Size=0 & Stop_timer(TOE) WTOAG
FlagRSO Wait_time(TAO)
FlagRSO=FALSE
Sending Phy_ABORT.req() Stop_timer(TOE) WTOAG
Sending time_out(TOE) Phy_ABORT.ind(EP-3F) WTOAG
W.ASB time_out(TOAG) MaxIndex=18 W.ASB
FirstWinRSO=TRUE
W.ASB AG_sent_event $none() Stopped
WTOAG not(energized) init_timer(TOAG) Stopped
WTOAG Energized $none() Stopped

Tableau 7 - Signification des états mentionnés dans les tableaux précédents

Etat Signification

itlal Initialisation des variables de la couche

pped Attente d’un signal “Appel général”

.ETABS Attente de la fin d’un signal “Alarme-Bus” regu dans I'état Stopped
it for end of “Alarm-Bus~)

.AG Attente de la fin de I’émission d’un signal “Appel général”

.TAB Attente d’un signal “Alarme-Bus” pendant le retard en fin d’émission d’un
it “Alarm4Bus”) signal “Appel général”

.ETAB Attente de la fin d’un signal “Alarme-Bus” regu apres I’émission d’un signal
it forsend of “Alarm-Bus”) “Appel général”

Init
Sto
W.H
(W4
W.A
(Wait for end of “Wakeup Call”)
W.1
(W4
W.H
(W4
W

ASE. Attente-du-déclenchement-du-tempe—de—tovel-TASB sprosleo-debut-de-la
. g g

réception d’un signal “Alarme-Bus”

W.TOL Attente du déclenchement du temps de réveil TOL

M.Send Etat initial de I'émetteur, attente d'une trame a émettre
(Must Send)

T.Session Vérification du type de session (avec Station Secondaire alimentée ou
téléalimentée)

SendFirst Envoi du premier octet de la trame a émettre

Sending Etat récurrent de I'émetteur, émission octet par octet

Answer Branchement en fonction du service demandé

M.Rec Etat initial du récepteur, attente du premier octet d’une trame

(Must Receive)

Receiving Etat récurrent du récepteur, réception octet par octet
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Etat Signification
Received Traitement de la trame regue en fonction du service demandé
T.RSO Veérification de la fin du dernier intervalle de temps pour la réception d’une
(Test last RSO) trame RSO
W.RSO Attente de la fin d'un intervalle de temps pour la réception d’'une trame RSO

(Wait for end of an RSO time
slot)

W.ASB Attente de la fin d’émission d’'un signal “Alarme Bus-Secondaire”
W.TOAG Initialisation du temporisateur de fin de session TOAG si nécessaire
W.TOSEUIC Attente du declenchement du temps de revell TOSEUIL
W.AGT Attente d’'un signal “Appel général” AGT
W.$el Attente d’'une trame de présélection
(Wait for preSelection)
Selpct Réception d’'une trame de présélection
W.Answer Attente d’'une trame de réponse en provenance d’une station sélectionnée
Hide Attente de la fin d’'une sélection
W.AGend Attente de la fin de la réception d’'un AG
W.TVASB1 Attente du déclenchement du temps de réveil TVASB pour un signal “Alarm
Bus-Secondaire” durant une session
W.TVASB2 Attente du déclenchement du temps, de *éveil TVASB pour un signal “Alarm
Bus-Secondaire” a la fin d’'une session
W.AB Attente de la fin d’émission d’ufissignal “Alarme-Bus”
Tableau 8 — Définition des procédures, des fonctions et
des événements classés par ordre alphabétique
Procédure, fonction ou événement Définition
AG|received_event Evénement issu du modem qui informe de la détection d'un signal
“Appel général” AGN
AG|sent_event Evénement issu du modem qui informe de la fin de I'émission d'un

signal “Appel général”

alam_detection()

Vérification que la station a son mode alarme a Actif

coll|sion_detected_event

Evénement issu du modem qui informe de la détection d’une trame
erronée sur réception d’un octet

congat(Frame, RecB)

Concaténation de I'octet RecB dans la trame Frame en cours de
constitution

datg_carrier.on, data_carrier_off

Occurrence de la détection de I'apparition ou de la disparition de la
porteuse sur le bus

enefrgized()

Veérification que la station est alimentée

init_timer(TOAPPEL),
init_timer(TOSEUIL),
init_timer(TAGT),
init_timer(TOBAVARD),
init_timer(TOPRE),
init_timer(TOL),
init_timer(TOE),
init_timer(TAO),
init_timer(TA10),
init_timer(TARSO)
init_timer(TOAG),
init_timer(TVASB)

or init_timer(TAB)

Armement du temps de réveil TOAPPEL, TOSEUIL, TAGT,

ou TAB

TOBAVARD, TOPRE, TOL, TOE, TAO, TA10, TARSO, TOAG, TVASB
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Procédure, fonction ou événement

Définition

occur(cpt_carrier_on),
occur(cpt_carrier_off),
occur(data_carrier_on),
occur(data_carrier_off),
occur(octet_received_event)
or occur(octet_sent_event)

Occurrence (signalisation sans consommation) de la détection de
I’apparition ou de la disparition de la porteuse sur le bus secondaire,
de la détection de I'apparition de la porteuse sur le bus, de la
disparition de la porteuse, de la réception d’un octet ou de I’émission
d’un octet

octet_received_event

Evénement issu du modem qui informe qu'un octet a été regu

octet_sent_event

Evénement issu du modem qui informe qu'un octet a été émis

read_data(RecB)

Traitement de I'événement octet_received_event par lecture de I'octet

RoecB recu-lles-bits—sont-transmis—dans—h-ordre-croissant)
A} 7

send_AG(TypeAG)

Demande au modem d’effectuer I’émission d'un signal “Appel genergl”
d'une durée TypeAG (AGN ou AGT)

senf_octet(Frame, Index)

Emission de I'octet de rang Index dans la trame Frame (les\bits son
transmis dans un ordre croissant)

sizg(Frame)

Calcul du nombre d'octets de la trame Frame

stafjon_power(ON)
or S|tation_power(OFF)

Met en marche ou a I'arrét I'alimentation en én@ergie du dispositif

staffjon_signal(ON)
or station_signal(OFF)

Met en marche ou a I’arrét I'’émission de(signal vers le dispositif sur
bus secondaire

e

stop_timer(TOAPPEL),
stop_timer(TOSEUIL),
stop_timer(TAGT),
stop_timer(TOBAVARD),
stop_timer(TOPRE),
stop_timer(TOL),
stop_timer(TOE),
stop_timer(TAO),
stop_timer(TA10),
stop_timer(TVASB)

or stop_timer(TAB)

Désarmement du temps de réveil TOAPPEL, TOSEUIL, TAGT,
TOBAVARD, TOPRE, TOL, TOE, TAO, TA10, TVASB ou TAB

stoi_timer(TOAG)
or gtop_timer(TARSO)

Désarmentent du temps de réveil TOAGT ou TARSO uniquement silelle
a été-prealablement armée

tim¢_out(TOAPPEL),
timg_out(TOSEUIL),
tim¢_out(TAGT),
tim¢_out(TOBAVARD),
timg_out(TOPRE),
timg_out(TOL),
timg¢_out(TOE),
timg_out(TAO),
timg¢_out(TA10),
timg¢_out(TARSO),
timg_out(TOAG),
timg_out(TVASB)

or stop_timer(TAB)

Déclenchement du temps de réveil TOAPPEL, TOSEUIL, TAGT,
TOBAVARD, TOPRE, TOL, TOE, TAO, TA10, TARSO, TOAG, TVA$B
ou TAB

wail_time(TAO),
wai{_time(TICB),
wail_time(TOL)

Retard calculé pendant le temps TAO, TICB, TOL ou TOALR

S (TOALD)
or Wat=tme{FoALR)

wait_window(FirstWinRSO, Window)

Temps d’attente calculé de la fagon suivante:
FirstWinRSO=VRAI ou Window=0 ==> 0 ms
FirstWinRSO=FAUX et Window>0 ==>
40 ms + (TARSO*Window) ms
(Le retard de 40 ms permet de garantir que I'émission a bien lieu dans
I'intervalle de temps prévu)
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5.1.6 Liste et traitement des erreurs

Les erreurs sont répertoriées par les codes suivants:

EP = erreur dans la couche Physique
— = séparateur

= numéro de l'erreur
F = erreur fatale

Les erreurs relatives a Physical 62056-3-1 sont indiquées dans le Tableau 9.

Tableau 9 — Tableau récapitulatif des erreurs

Délai du temps de réveil TOL (Station Primaire) écoulé avant que la couche Liaison decdonnées n’git
demandé I'envoi d’'une trame, ou temps de réveil TA10 (Station Secondaire) écoulé avant la

EP-1 réception d’un caractére en provenance de la Station Primaire
Cette erreur conduit a I'attente d’un signal “Appel général” aprés avoir informé-Ja-couche Liaison dé
données
Temps de réveil TOAG écoulé avant un signal “Appel général”

EP-2 Cette erreur conduit a I'attente d’un signal “Appel général” aprés avgir informé la couche Liaison dé
données
Réception d’une alarme

EP-3 Cette erreur conduit a réinitialiser la couche Physique aprésavoir informé la couche Liaison de
données
Durée anormale d'émission constatée apres que letemps de réveil TOE est écoulé

EP-3F | Cette erreur conduit a réinitialiser la couche Physique aprés avoir informé la couche Liaison de
données
Nombre d'octets regus supérieur 8 MaxIndéx/(Emetteur trop bavard)

EP-4F | Cette erreur conduit a réinitialiser la couche Physique aprés avoir informé la couche Liaison de
données
Temps de réveil TARSO écoulé en'recevant une trame RSO (Station Primaire seulement)

EP-5F | Cette erreur conduit a réinjtialiser la couche Physique aprés avoir informé la couche Liaison de
données

Toute occurrence de/l'une de ces erreurs est remontée localement au moyen de la primitive de
seryice Phy _ABORT;ind. La liste complete des numéros d'erreur fatale est fournie a I'Annexg C.

5.2| CoucheLiaison de données

5.21 Protocole Link-62056-3-1

Le protocole Link-62056-3-1 de la couche Liaison de données du profil d’échange de données
par bus local sans DLMS adopte un comportement asymétrique. Le diagramme d’états de la
Station Primaire est donc différent de celui de la Station Secondaire.

La couche Liaison de données est chargée de transformer le canal physique exploité par la
couche Physique en canal logique apte a transmettre des informations fiables. Ses fonctions
principales sont:

o effectuer une sérialisation et une désérialisation des données (dans la mesure ou le canal
physique fonctionne en série par bit);

e synchroniser les trames en émission et en réception;

o filtrer les trames en fonction des adresses primaire et secondaire;

e assurer une protection efficace contre les erreurs d’émission.
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5.2.2 Gestion des échanges

Sur la Station Primaire, le protocole Link-62056-3-1 prend en charge I'émission des signaux
“Appel général” AGN ou AGT en fonction du type de la Station Secondaire. La détection d'une
incompatibilité d'adresses dans un DSDU recu de la couche supérieure entraine une erreur
fatale et I'arrét du protocole Link -62056-3-1.

Sur la Station Secondaire, la réception d’'une trame incorrecte ne donne lieu a aucun traitement,
la récupération étant laissée a la charge de la Station Primaire.

Pou
“Ap
intefvalle de temps RSO. La Station Primaire, lorsqu’elle détecte une collision aprés-une {elle
séqglence, envoie un second “Appel des Stations Oubliées”, mais cette fois-ci aprgs ‘un signal
“Appel général” AGN. Lorsqu’aucune collision n’est détectée apreés le premier) appel, ¢ela
sigrlifie qu’il n’y a au plus qu’'une station oubliée, et il n’est pas nécessaire d’effectuef un
deukiéme appel.

5.283 Services et primitives de service de liaison de données

L'ut|lisateur du protocole Link-62056-3-1 peut utiliser les services et primitives de seryice
indigués dans le Tableau 10.

Tableau 10 — Services et primitives de servicées de liaison de données

Service Primitive de service
DL_DATA DL_DATA.req(DSDU)
DL_DATA.ind(DSDU)
DL_ALARM DL_ALARM.req()
DICNALARMLInd()
DL_ABORT DL_ABORT.req()
DL_ABORT.ind(ErrorNb)

Le néle attribué a chaque primitive est le suivant:
e DL DATA.req(DSDU)-permet a la couche Application de demander a la couche Liaisof de
Honnées le transfert\d'un paquet de données DSDU;

e DL DATA.ind(DSDU) permet a la couche Liaison de données d'informer la couche
Application de l'arrivée d'un paquet de données DSDU;

e DL ALARMTeq() permet a la couche Application de demander a la couche Liaison] de
Honnées-le transfert d’'une alarme;

e DL/, ALARM.ind() permet a la couche Liaison de données d'informer la couche Applicdtion
de Farrivée d’'une alarme;

e DL _ABORT.req() permet a la couche Application de demander a la couche Liaison de
données de mettre fin a son activité;

e DL _ABORT.ind(ErrorNb) permet a la couche Liaison de données d'informer la couche
Application de I'occurrence d'une erreur fatale repérée par le numéro ErrorNb.

5.2.4 Parameétres de liaison de données

Pour une Station Primaire, la valeur du nombre MaxRetry de réémissions d'une méme trame
avant déconnexion est fixée a 2.

La valeur du nombre MaxChain de séquences enchainées sans signal “Appel général” pour la
téléreleve et le télétransfert, est fixée a 5, de maniére a assurer la compatibilité avec les
Stations Secondaires utilisant une version antérieure du protocole.
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La valeur du nombre maximal MaxRSO d’intervalles de temps RSO pour le traitement d’un
“Appel des Stations Oubliées” est fixée a 3 aprés un “Appel général” AGN, et a 1 aprés un
“Appel général” AGT.

La Station Secondaire doit connaftre la liste des adresses de Stations Primaires et la liste des
TABI auxquels elle a été sensibilisée.

Une station peut également étre sollicitée par I'intermédiaire d’'une adresse primaire générale
APG. Dans ce cas, elle répond avec la premiére adresse primaire de la liste a laquelle elle a
été sensibilisée.

5.2.|5 Transitions d’état
Les|transitions d'état de Link-62056-3-1 sont indiquées dans le Tableau 11, le Tableau 12, le
Tabjeau 13 et le Tableau 14.
Tableau 11 — Transitions d'état de Link-62056-3-1: Station Primaire
Etat Condition de déclenchement Ensemble @actions Etat
injtial finpl
Initial Strue() MaxRetry=2 Stopped
MaxChain=5§
Stopped |DL_DATA.req(DSDU) & NbChajn=0 W.AG
check_req(DSDU) MaxRS0O=3
PreSel=FALSE
NeRetry=FALSE
RepeatASO=FALSE
EP-1=FALSE
context(ADS, ADP, TypeAG)
Com=command(DSDU)
init(Com, TypeAG)
Phy_APPG.req(TypeAG)
Stopped |DL_DATA.req(DSDU) & DL_ABORT.ind(EL-1F) Stopped
not(check_req(DSDU))
Stopped |Phy_ALARM.ind() DL_ALARM.ind() Stopped
W.AG Phy_APPG.ind() & not(PreSel) & not(NoRetry) & $none() T.Rep
not(RepeatASO)
W.AG Phy_APPG.ind() & PreSel Index=MaxRetry+1 M.Rgc
Fr=PRE
Fr=concat(size_frame(Fr), ADS, ADP,
Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
W.AG PhyAPPG.ind() & NoRetry Index=MaxRetry+1 M.Rgc
Fr=DSDU
Fr=concat(size_frame(Fr), ADS, ADP,
Fr)
Fr=concat(Fr, crc(Fr))
NbChain=1
Phy_DATA.req(Fr)
NoRetry=FALSE
W.AG Phy_APPG.ind() & RepeatASO RepeatASO=FALSE M.RSO
Phy_ASO.req(Fr)
W.AG DL_ABORT.req() Phy_ABORT.req() W.EndS
W.EndS |Phy_ABORT.ind(ErrorNb) $none() T.Error
W.EndS |Phy_ALARM.ind() DL_ALARM.ind() Stopped
T.Error ((Error_Nb = EP-1 & TypeAG = $none() Stopped
AGN) |
(Error_Nb = EP-2 & TypeAG = AGT)) &
Com <>IB & Com <> TRB
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Etat Condition de déclenchement Ensemble d’actions Etat
initial final
T.Error ((Error_Nb = EP-1 & TypeAG = DL_ABORT.ind(Error_Nb) Stopped

AGN) |
(Error_Nb = EP-2 & TypeAG = AGT)) &
(Com=IB | Com=TRB)
T.Error Error_Nb <> EP-1 & Error_Nb <> DL_ABORT.ind(Error_Nb) W.EndS
EP-2
T.Error |(Error_Nb = EP-1) & TypeAG = AGT $none() W.EndS
T.Req Com=IB | Com=TRB Fr=DSDU W.EndS
Fr=concat{size—frame(Er-ADS-ADR
Fr)
Fr=concat(Fr, crc(Fr))
Phy_UNACK.req(Fr)

T.Rpq Com=ASO & TypeAG=AGN MaxRSO0=3 M.RS§O
NbRSO=1
ListRSO=""
Collision=FALSE
Fr=DSDU
Fr=concat(size_frame(Fr),“ADS, ADP,
Fr)
Fr=concat(Fr, crc(Fr))
Phy_ASO.req(Fr)

T.Rpq Com=ASO & TypeAG=AGT MaxRSO=1 M.RS§O
NbRSO=1
ListRSO=""
Collisjon=FALSE
Fr=DSDU
Frseconcat(size_frame(Fr), ADS, ADP,
Fr)
Fr=concat(Fr, crc(Fr))
Phy_ASO.req(Fr)

T.Rgq ((NbChain<MaxChain) & Fr=DSDU M.Rgc
(Com=ENQ | Com=TRF)) | Fr=concat(size_frame(Fr), ADS, ADP,
(NbChain=0 & Com=REC) Fr)

Fr=concat(Fr, crc(Fr))
Index=1
NbChain=NbChain+1
Phy_DATA.req(Fr)
T.Req Com=AUT Fr=DSDU M.Rdc
Fr=concat(size_frame(Fr),ADS,ADP,Fr)
Fr=concat(Fr, crc(Fr))
Index=1
NbChain=MaxChain
Phy_DATA.req(Fr)

T.Rgq (NbChainz=MaxChain) | NbChain=0 W.AG
(NbChain<>0 & Com=REC) Phy_APPG.req(AGN)

M.Rec Phy DATA.ind(Frame) & check_frame(Frame) & DSDU=extract_DSDU(Frame) M.Sgnd
not(PreSel) DL_DATA.ind(DSDU)

M.Rec Phy_DATA.ind(Frame) & check_frame(Frame) & PreSel=FALSE T.Ref
command(Frame)=SEL & PreSel

M.Rec Phy_DATA.ind(Frame) & check_frame(Frame) & Phy_ABORT.req() W.EndS
command(Frame)<>SEL & PreSel DL_ABORT.ind(EL-2F)

M.Rec Phy_DATA.ind(Frame) & Index=Index+1 M.Rec
not(check_frame(Frame)) & Phy_DATA.req(Fr)

Index<=MaxRetry

M.Rec Phy_DATA.ind(Frame) & Phy_ABORT.req() W.EndS
not(check_frame(Frame)) & DL_ABORT.ind(EL-2F)
Index>MaxRetry

M.Rec DL_ABORT.req() Phy_ABORT.req() W.EndS

M.Rec Phy_ABORT.ind(ErrorNb) DL_ABORT.ind(ErrorNb) W.EndS

M.RSO Phy_ASO.ind(Frame) & $none() T.RSO

size(Frame)=0
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Etat Condition de déclenchement Ensemble d’actions Etat
initial final
M.RSO Phy_ASO.ind(Frame) & size(Frame)<>0 & build_RSO(ListRSO, Frame) T.RSO
check_frame(Frame) & command(Frame)=RSO
M.RSO Phy_ASO.ind(Frame) & size(Frame)<>0 & Collision=TRUE T.RSO
not(check_frame(Frame))
M.RSO |Phy_COLL.ind() Collision=TRUE T.RSO
M.RSO |DL_ABORT.req() Phy_ABORT.req() W.EndS
M.RSO |Phy_ABORT.int(ErrorNb) DL_ABORT.ind(ErrorNb) W.EndS
T.RPFO MaxRSO=T & Collision MaxRSO=3 WAG
Collision=FALSE
RepeatASO=TRUE
Phy_APPG.req(AGN)
T.RBO (MaxRS0O=1 & not(Collision)) | (MaxRSO<>1 & DSDU=rso(RSO, Collision, ListRSO) W.EndS
NbRSO>=MaxRSO) DL_DATA.ind(DSDU)
T.RPO NbRSO<MaxRSO NbRSO=NbRSO+1 M.RSO
M.Send |DL_DATA.req(DSDU) & Com=command(DSDU) T.Ref
check_req(DSDU) & not(EP-1)
M.Send |DL_DATA.req(DSDU) & Com=command(DSBU) W.AG
check_req(DSDU) & EP-1 NbChain=0
EP-1=FALSE
Phy_APPG.red(AGN)
M.Send |DL_DATA.req(DSDU) & Phy_ABORT.req() W.EndS
not(check_req(DSDU)) DL, ABORT.ind(EL-1F)
M.Send |Phy_ABORT.ind(EP-1) EP-1=TRUE M.Sgnd
M.Send |[Phy_ABORT.ind(EP-2) $none() Stopped
M.Send |DL_ABORT.req() & Phy_ABORT.req() W.EndS
not(EP_1 & TypAG=AGN)
M.Send |[DL_ABORT.req() & EP_1 $none() Stopped
& TypAG=AGN
M.Send |Phy_ABORT.ind(ErrorNb) & DL_ABORT.ind(ErrorNb) W.EndS
ErrorNb<>EP-1 & ErrorNb<>EP=2
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Tableau 12 — Transitions d'état de L/nk-62056-3-7: Station secondaire

Etat Condition de déclenchement Ensemble d’actions Etat
initial final
Initial Strue() FlagDSO=TRUE Stopped

Discovered=FALSE
Flag_alarm = FALSE
Stopped |Phy_DATA.ind(Frame) & check_frame(Frame) & | ADP=extract_ ADP(Frame) T.Com
check_address(Frame) Com=command(Frame)
Stopped |Phy_DATA.ind(Frame) & check_frame(Frame) & |Phy_ABORT.req() Stopped
not(check address(Frame))
Stopped |Phy_DATA.ind(Frame) & $none() Stopped
not(check_frame(Frame))
Stopped |Phy_ABORT.ind(ErrorNb) DL_ABORT.ind(ErrorNb) Stopped
Stopped |DL_ALARM.req() Phy_ALARM.req() Stopped
Flag_alarm = TRUE
T.Cbm Com=IB FlagDSO=TRUE Stopped
Discovered=FALSE
Phy_ABORT.req()
T.Cpm Com=TRB DSDU=extract_DSPU(Frame) Stopped
DL_DATA.ind(DSDVY)
Phy_ABORT.req()
T.Cbm Com=PRE Fr=SEL Stopped
Fr=concat(size_frame(Fr), ADS, ADP, Fr)
Fr=concat(Fr, crc(Fr))
Phy \DATA.req(Fr)
T.Cpm Com=ASO & Er=concat(RSO, TAB, ADS) Stopped
test_TABi(Frame, TAB) Fr=concat(size_frame(Fr), ADS, ADP, Fr)
Fr=concat(Fr, crc(Fr))
Phy_RSO.req(Fr, window_RSO())
T.Cbm Com=ASO & Phy_ABORT.req() Stopped
not(test_ TABi(Frame, TAB))
T.Cpm Com=ENQ | Com=REC | Com=TRR}FCOM=AUT |DSDU=extract_DSDU(Frame) M.Send
DL_DATA.ind(DSDU)
M.Send DL_DATA.req(DSDU) Fr=DSDU Stopped
Fr=concat(size_frame(Fr), ADS, ADP, Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
update_flag_DSO(command(Fr))
M.Send |Phy_ABORTind(ErrorNb) DL_ABORT.ind(ErrorNb) Stopped
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Tableau 13 — Signification des états mentionnés dans les tableaux précédents

Etat Signification
Initial Initialisation des variables de la couche
Stopped Attente de la premiére demande de la couche supérieure ou de
la premiére indication de la couche inférieure
W.AG Attente de la fin d’un signal “Appel général” demandé

(Wait for end of “W

akeup Call”)

W.EndS

(Wait for End of Session)

Attente de la fin d’'une session

T.Req Essai de la nature d’'une demande en provenance d’une
(Test Request) couche supérieure

M.Rec Attente d’'une réponse en provenance de la couche inférieure
(Must Receive)

M.RSO Attente d’une trame RSO aprés I'envoi d’'une trame(ASO
(Must receive RSO)

T.RSO Veérification de la fin du dernier intervalle de temps pour la
(Test last RSO) réception d’'une trame RSO

M.Send Attente d’'une requéte de la couche supéri€ure

(Must Send)

T.Com Essai du code de commande d’unejtrame regue

(Test Command)

Tableau 14 — Définition desprocédures et
des fonctions classées par ordre alphabétique

Procédure ou fonction

Définition

build_RSO(ListRSO,

Frafne)

Extraction des éléments (Champs TAB et ADS) de la trame RSO regue Frame et
concaténation avec la\précédente liste ListRSO

chefpk_address(Frame)

Vérification que fes*adresses ADP et ADS sont reconnues selon les critéres suivanfts:
— la station est sensibilisée a I'ADP ou ADP=APG;
— ~ADS=ADG si le code de commande est ASO, IB ou TRB,

~_/ADS est I'adresse de la station secondaire si le code de commande
n'est pas ASO, IB ou TRB

chepk_frame(Frame)

Verification que la trame Frame regue est correcte:
— nombre d'octets supérieur ou égal a 11 et inférieur ou égal a 128;
— CRC correct;
— nombre d’octets compatible avec le champ N

— code de commande connu et nombre d’octets compatible avec ce code de
commande

Bl

[V YN

Chc.;}\_lcq(DSuu)

LWanT m } ool bl ol B " bidal }
vermeatom gue e code ot commmanae aemanoe Gt o SD U ST ecomMpatiore avetTeS

adresses ADP et ADS du contexte de communication

command(DSDU)
or command(Frame)

Extraction de la valeur du code de commande dans le DSDU a envoyer ou de la trame
Frame regue

concat(N, ADS, ADP,

DSDU)

or concat(Frame, CRC)

Concaténation des champs N, ADS, ADP et du DSDU ou concaténation du CRC a la
fin de la trame Frame

context(ADS, ADP,
TypeAG)

Extraction des valeurs correspondantes du contexte de communication

crc(Frame)

Calcul du CRC de la trame Frame a émettre

extract_ADP(Frame)

Si la valeur de I’ADP utilisée dans la trame est différente de APG ou bien s'il s’agit de
APG mais que la liste des valeurs ADP auxquelles est sensibilisée la Station
Secondaire est vide, extraction de cette valeur, sinon extraction de la premiére valeur
ADP a laquelle est sensibilisée la Station Secondaire
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Procédure ou fonction Définition

extract_DSDU(Frame) Extraction du DSDU (champs COM et DATA) de la trame Frame regue

init(COM, TypeAG) Met PreSel & VRAI si a la fois TypeAG est égal a AGT et la taille de la trame est
supérieure a 18 octets.

Met NoRetry a VRAI si a la fois TypeAG est égal a AGT et la taille de la trame est
inférieure ou égale a 18 octets.

rso(RSO, Collision, Concaténation du code de commande RSO, de I'indicateur de collision et de la liste
ListRSO) d’éléments RSO (champs TAB et ADS)

size(Frame) Calcul de la taille de la trame Frame regue

size_frame(DSDU) Calcul de la taille de la trame associée a un DSDU a émettre (taille du DSDU + 10

testf TABi(Frame, TAB) Si le premier TABi contenu dans la trame ASO Frame recgue vaut 00, vérification.qu
la variable Discovered est a FAUX et vérification, aprés tirage d’un nombre ;aléatoi
entre 0 et 100, que ce nombre entier est inférieur a la probabilité de réponse€

souhaitée au deuxieéme des TABiI. Dans ce cas, la valeur 00 est mémoris€e dans I3
variable TAB;

o o

Si le premier TABi contenu dans la trame ASO Frame regue vaut FFxérification quie
la variable Flag_alarm est a VRAI et dans ce cas, affectation de lawvaleur FAUX a |
variable Flag_alarm et mémorisation de la valeur FF dans la variable TAB;

D

Si le premier TABi contenu dans la trame ASO Frame reguée-ne vaut ni 00 ni FF,
vérification que la variable FlagDSO est a VRAI, que la(Station Secondaire est

sensibilisée a I'un des TABi contenus dans la trame-Frame ASO regue. Dans ce cas
meémorisation de la premiére de ces valeurs dans_la‘variable TAB

updpte_flag_DSO(COM) | Affectation de la valeur FAUX a la variable FlagDSO et de la valeur VRAI a la varigble
Discovered si COM est la commande ENQ

winflow_RSO() Fourniture d’une valeur aléatoire entiére comprise entre 0 et MaxRSO-1 utilisée
comme numéro de l'intervalle de tempstRSO au cours duquel la station doit répondre
(voir I'’Annexe F)

5.26 Liste et traitement des erreurs

Les|erreurs sont répertoriées par les codes suivants:

EL = erreur de la couche Liaison de données
— = séparateur

N = numéro de l'erreur

F = erreur fatale

Les|erreurs relatives.a)Link-62056-3-1 sont indiquées dans le Tableau 15.

Tableau 15 — Tableau récapitulatif des erreurs

Réception d’'un code de commande incompatible avec les adresses ADP et ADS mémorisées dans I¢
contexte de communication (Station Primaire seulement)

EL-[IF
Cette erreur conduit a réinitialiser la couche Liaison de données aprés avoir informé la couche
Application
Réponse incorrecte de la Station Secondaire aprés, soit une trame de présélection pour une station
téléalimentée, soit MaxRetry répétitions d’une requéte (Station Primaire seulement)

EL-2F

Cette erreur conduit a réinitialiser la couche Liaison de données aprés avoir informé la couche
Application

Toute occurrence de l'une de ces erreurs est remontée localement au moyen de la primitive de
service DL_ABORT.ind. La liste compléte des numéros d'erreur fatale est fournie a I'Annexe C.
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5.3 Couche Application
5.3.1 Protocole Application-62056-3-1

Le protocole Application-62056-3-1 de la couche Application du profil d’échange de données
par bus local sans DLMS adopte un comportement asymétrique. Le diagramme d’états de la
Station Primaire est donc différent de celui de la Station Secondaire.

Le protocole Application-62056-3-1 de la couche Application du profil d’échange de données
par bus local sans DLMS est chargé de contrbler et d'enchainer les messages successifs par
analyse d’'un code de commande fourni par I'application utilisatrice.

5.32 Services et primitives de service d’Application

L'ut|lisateur du protocole Application-62056-3-1 peut utiliser les services et (primitives| de
seryice indiqués dans le Tableau 16.

Tableau 16 — Services et primitives de services d’Application

Service Primitive de service
A_DATA A_DATA.req(COM, ASDU)
A_DATA.ind(ASDU)
A_ALARM A_ALARM.req()
A_ALARM.ind()
A_ABORT A_ABORT.req()
A_ABORT.ind(ErrerNb)

Le nbéle attribué a chaque primitive est le suivant:

e A DATA.req(COM, ASDU) permet a kapplication de demander a la couche Applicatiop le
ransfert d'une commande COM. (ENQ, REC, TRF, TRB, IB ou ASO pour une Station
Primaire et DAT, DRJ, EOS ou TRA pour une Station Secondaire) associée a un ASDU,;

e A DATA.ind(ASDU) permet a la couche Application d'informer I’application de I'arrivée ¢’un
ASDU;

e A ALARM.req() permet.a I'application de demander a la couche Application I'envoi dlune
hlarme;

e A ALARM.ind()-permet a la couche Application d'informer I'application de l'arrivée dlune
hlarme;

e A ABORTreq() permet a I'application de demander a la couche Application de mettre fin a
son activite;

e A ABORT.ind(ErrorNb) permet a la couche Application d'informer [I'application| de
'gccurrence d'une erreur fatale repérée par le numéro ErrorNb.

5.3.3 Parameétres d’Application

La Station Primaire doit posséder les clefs de cryptage DES associées a chacune des Stations
Secondaires sur lesquelles une téléprogrammation doit étre réalisée.

Dans le cas d’une téléprogrammation, la Station Secondaire doit posséder la clef de cryptage
DES utilisée par la Station Primaire.

5.3.4 Transitions d’état

Les transitions d'état d'Application-62056-3-1 sont indiquées dans le Tableau 17, le
Tableau 18, le Tableau 19 et le Tableau 20.
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Tableau 17 — Transitions d'état d’ Application-62056-3-1: Station Primaire

Etat Condition de déclenchement Ensemble d’actions Etat
initial final
Stopped |A_DATA.req(Com, ASDU) & (Com=ASO | Com=ENQ | |APDU=concat(Com, _, _, ASDU) |M.Rec
Com=TRF) DL_DATA.req(APDU)
Stopped |A_DATA.req(Com, ASDU) & (Com=IB | Com=TRB) APDU=concat(Com, _, _, ASDU) [W.EndS
DL_DATA.req(APDU)
Stopped |A_DATA.req(Com, ASDU) & Com=REC Na1=randomize() M.Rec
Zdt=zdt(ASDU)
APDU=concat(REC, Na1, 0, Zdt)
DL_DATA.req(APDU)
Na1k=cipher(Na1)
Stopped |DL_ALARM.ind() A_ALARM.ind() Stopped
Stopped |A_ABORT.req() DL_ABORT.req() Stopped
M.Rec DL_DATA.ind(DSDU) Resp=command(DSDU) T.Resp
M.Rec A_ABORT.req() DL_ABORT.req() Stopped
M.Rec DL_ABORT.ind(ErrorNb) & A_ABORT.ind(ErterNb) Stopped
Error_Nb <> EP_1 & Error_Nb <> EP_2
M.Rec DL_ABORT.ind(ErrorNb) & $none() M.Rec
(Error_Nb = EP_1 | Error_Nb = EP_2)
W.HndS |DL_ABORT.ind(ErrorNb) A_ABORT.ind(ErrorNb) Stopped
W.HndS |A_ABORT.req() DLANABORT.req() W.EndS
T.Resp (Com=ASO & Resp=RSO) | A_DATA.ind(DSDU) Stopped
(Com=ENQ & Resp=DAT) |
(Com=ENQ & Resp=DRJ) |
(Com=TRF & Resp=TRA) |
(Com=TRF & Resp=DRJ) |
(Com=AUT & Resp=EOS) |
(Com=AUT & Resp=DRJ)
T.Rgsp Com=REC & Resp=ECH & na1k(DSBU)=Na1k & Na2=na2(DSDU) M.Relc
Zdt=zdt(DSDU) Na2k=cipher(Na2)
Com=AUT
APDU=concat(AUT, 0, Na2k, )
DL_DATA.req(APDU)
T.Resp (Com=ASO & Resp<>RS0) | A_ABORT.ind(EA-1F) Stopped
(Com=ENQ & Resp<zDAT & Resp<>DRJ) | DL_ABORT.req()
(Com=TRF & Resp<>TRA & Resp<>DRJ) |
(Com=REC & Resp<>ECH) | (Com=AUT & Resp<>ARJ
& Resp<>DRJU & Resp<>EOQOS)
T.Resp Com=REC &/(Resp<>ECH | (na1k(DSDU)<>Na1k) | A_ABORT.ind(EA-2F) Stopped
(Zdt<>zdi(DSDU)) DL_ABORT.req()
T.Rgsp Com+AUT & Resp=ARJ A_ABORT.ind(EA-3F) Stopped
DL_ABORT.req()
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Tableau 18 — Transitions d'état d’Application-62056-3-1. Station secondaire

Etat initial Condition de déclenchement Ensemble d’actions Etat final
Stopped DL_DATA.ind(DSDU) & (command(DSDU)=ENQ | | A_DATA.ind(DSDU) M.Send
command(DSDU)=TRF) Reg=command(DSDU)
Stopped DL_DATA.ind(DSDU) & command(DSDU)=TRB A_DATA.ind(DSDU) Stopped
Stopped DL_DATA.ind(DSDU) & command(DSDU)=REC |Zdt=zdt(DSDU) W.AUT
Na1=na1(DSDU)
Na1k=cipher(Na1)
Na2=randomize()
APDU=concat(ECH, Na1k, Na2, Zdt)
DL_DATA.req(APDU)
Na2k=cipher(Na2)
Req=REC
Stppped A_ALARM.req() & DL_ALARM.req() Stoppefd
alarm_detection()
MJSend A_DATA.req(COM, ASDU) & APDU=concat(COM, _, _, ASDU) Stoppefd
(((COM=DAT | COM=DRJ) & DL_DATA.req(APDU)
Req=ENQ) |
((COM=TRA | COM=DRJ) &
Req=TRF) |
(COM=DRJ & Req=REC))
MJSend A_DATA.req(COM, ASDU) & APDU=concat(EOS, 0, 0, “”) Stoppefd
(COM=EOS & Req=REC) DL_DATA red(APDU)
M[Send DL_ABORT.ind(ErrorNb) A_ABORTind(ErrorNb) Stoppefd
WIAUT DL_DATA.ind(DSDU) & ASDU=concat(REC, _, _, Zdt) M.Send
command(DSDU)=AUT & ASDATA.ind(ASDU)
na2k(DSDU)=Na2k
WIAUT DL_DATA.ind(DSDU) & APDU=concat(ARJ, _, _, ") Stoppefd
command(DSDU)=AUT & DL_DATA.req(APDU)
na2k(DSDU)<>Na2k
WIAUT DL_ABORT.ind(ErrorNb) A_ABORT.ind(ErrorNb) Stoppefd

Tableau 19 — Signification des états mentionnés dans les tableaux précédents

Etat

Signification

Stopped

de la couche inférieure

Attente de la premiére demande de la couche supérieure ou de la premiére indicatig

=]

M.Rec

(Must Receive)

Attente de la réponse a la requéte émise

T.Resp

(Te$t Response)

Traitement de la réponse regue

M.Send
(Must‘Send)

Attente d’'une réponse a une requéte regue

W.AUT

(Wait for AUT frame)

Attente de la trame AUT consécutive a une réponse ECH envoyée
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Tableau 20 — Définition des procédures et des fonctions
classées par ordre alphabétique

Procédure ou fonction Définition
alarm_detection() Vérification que le mode Alarme est Actif
cipher(Na1) Cryptage du nombre aléatoire Na1 ou Na2 N par l'algorithme DES avec la clef du
or cipher(Na2) contexte de communication
command(DSDU) Extraction du code de commande d’'un DSDU regu
concat(COM, _, _, ASDU), Concaténation d’'un code de commande COM et d’'un ASDU ou concaténation d’un
concat(COM, ZA1, ZA2, code de commande COM, d’une valeur cryptée ZA1, d’une valeur cryptée ZA2 et

ZDT) or concat(COM, 0, 0, _) | d’'un champ de données ZDT (champs TAB et DATA) ou concaténation d’'un code
de commande COM et des champs ZA1 =0et ZA2 =0

na1(DSDU) Extraction de la valeur Na1 du champ ZA1 d’une trame REC regue
nalk(DSDU) Extraction de la valeur Na1k du champ ZA1 d’'une trame ECH recue
na2(DSDU) Extraction de la valeur Na2 du champ ZA2 d’une trame ECH reguge
na2k(DSDU) Extraction de la valeur Na2k du champ ZA2 d’une trame AUT recue
ranglomize() Génération d’'un nombre aléatoire suivant la procédure définie a I’Annexe G
zdt(ASDU) Extraction de données (champs TAB et DATA) d’'une\demande de type REC,
or zZdt(DSDU) d’une trame REC ou d’une trame ECH

5.35 Liste et traitement des erreurs

Les|erreurs sont répertoriées par les codes suivants;

EP = erreur de la couche Application
— = séparateur

= numéro de l'erreur
F = erreur fatale

Les|erreurs relatives a Link-62056+3-1 sont indiquées dans le Tableau 21.

Tableau-21 — Tableau récapitulatif des erreurs

Le code de commande de la réponse de la trame regue ne correspond pas au code de commande d¢ la
EAJE | requéte (Station.Rrimaire seulement)

Cette erreur, conduit a réinitialiser la couche Application aprés avoir informé I'application

Erreur dtauthentification de la Station Secondaire (Station Primaire seulement)
EARF

Cette'erreur conduit a réinitialiser la couche Application apres avoir informé I'application

Erreur d'authentification de la Station Primaire (Station Primaire seulement)
EABF

Cette erreur conduit a réinitialiser la couche Application apres avoir informé I'application

Toute occurrence de I'une de ces erreurs est remontée localement au moyen de la primitive de
service A_ABORT.ind. La liste compléte des numéros d'erreur fatale est fournie a I'Annexe C.

6 Echange de données par bus local avec DLMS

6.1 Couche Physique

Le protocole Physical-62056-3-1 de la couche Physique du profil d’échange de données par
bus local avec DLMS est exactement le méme que celui défini pour le profil sans DLMS.
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6.2 Couche Liaison de données
6.2.1 Protocole Link-E/D

Le protocole Link-E/D de la couche Liaison de données du profil d’échange de données par bus
local avec DLMS adopte un comportement asymétrique. Le diagramme d’états de la Station
Primaire est donc différent de celui de la Station Secondaire.

La couche Liaison de données est chargée de transformer le canal physique exploité par la
couche Physique en canal logique apte a transmettre des informations fiables. Ses fonctions
principales sont:

e pérer directement les services d’Initialisation de Bus et d’Appel des Stations Oubliges}

o pffectuer la sérialisation et la désérialisation des données (dans la mesure ,ou‘le canal
bhysique fonctionne en série par bit);

e Bynchroniser les trames en émission et en réception;
e filtrer les trames en fonction des adresses primaire et secondaire;

e Bssurer une protection efficace contre les erreurs de transmission
6.2.2 Gestion des échanges

Les|services d’Initialisation de Bus, Alarme et Appel des Stations Oubliées sont assurés par le
pro%ocole Link-E/D de la couche Liaison de données du profil'd’échanges de données par[bus

locdl avec DLMS, mais les opérations sont réalisées en(dehors de la couche Application] En
parficulier, le fanion de station oubliée peut étre mis a-jour par I'interface de programmation de
I'application alors qu’une téléreléve a lieu.

Sauf pour l'ouverture d’'une session de communication, durant I'Initialisation de Bus| la
sigrlalisation d’Alarme et la gestion de FAppel des Stations Oubliées, le protocole |est
conjplétement symétrique, et les deux statiens sont a tour de r6le Emetteur et Récepteur.

Apres I’envoi d’'une trame, la couche-Liaison de données du c6té Emetteur attend toujours [une
trame de la couche Liaison de donhées du Récepteur avant d’émettre a nouveau. Cette attente
est pontrélée par le temps de réveil T1, d’'une durée de 10 s.

—

Apres I'envoi d’'une trame “et la réception de l'acquittement de lI'envoi précédent, la trame
coufante est retransmise. Le nombre de réémissions est limité a MaxRetry. Au-dela dg ce
nombre, la communication est interrompue au niveau Liaison de données et la couche
Application en estinformée.

A cIaque réception de trame par I'un des systémes, il y a émission immédiate d'une tramg¢ en
réppnse. Cette trame peut contenir des données de la couche Application. Elle contient toujiurs
un numéroe*dans le champ Send et un numéro dans le champ Confirm, calculés en fonction|[des
valgqurs précédemment envoyées et recues. L’algorithme de calcul de ces numéros edt le
suivarnt:

e sila derniére trame regue est sans erreur et que son numéro Send est égal au complément
a 1 du numéro Confirm précédent en émission, alors le paquet de données est transmis a
la couche Application et la prochaine trame envoyée aura un numéro Confirm égal au
numéro Send regu. Sinon le numéro Confirm reste inchangé et le paquet de données n'est
pas transmis a la couche Application;

e si la derniére trame regue est sans erreur et que son numéro Confirm est identique au
numéro Send précédent en émission, alors le numéro Send en émission est complété a 1
pour la prochaine trame dans I'hypothése qu’un nouveau paquet de données doit étre
envoye;

e sila derniére trame regue est incorrecte ou si son numéro Confirm n'est pas identique au
numéro Send précédent en émission, alors la méme trame est de nouveau transmise sous
réserve que le nombre de réémissions reste inférieur ou égal & MaxRetry.
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3 Services et primitives de service de liaison de données

L'utilisateur du protocole Link-E/D peut utiliser les services et primitives de service indiqués

dan

Le 1

6.2,

La
fixé

s le Tableau 22.

Tableau 22 — Services et primitives de services de liaison de données

Service Primitive de service

DL_DATA DL_DATA.req(Pr, DSDU)
DL_DATA.ind(Pr, DSDU)

DLC_1B DLC_T1B.req()

DL_ASO DL_ASO.req(DSDU)
DL_ASO.ind(Collision, List)

DL_ALARM DL_ALARM.req()

DL_ABORT DL_ABORT.req(Strong)

DL_ABORT.ind(ErrorNb)

Ole attribué a chaque primitive est le suivant:
DL_DATA.req(Pr, DSDU) permet a la couche Application de-demander a la couche Lia
He données le transfert d'un paquet de données DSDU ayec-la priorité Pr 3;

DL_DATA.ind(Pr, DSDU) permet a la couche Liaison~de données d'informer la coul
Application de l'arrivée d'un paquet de données DSDU avec la priorité Pr;

DL_IB.req() permet a la Gestion du support decqdemander a la couche Liaison de donn
'envoi d'une trame Initialisation du Bus;

DL_ASO.req(DSDU) permet a la Gestion dusupport de demander a la couche Liaisof

Honnées DSDU;

DL_ASO.ind(Collision, List) permet@ la couche Liaison de données d’informer I'interfac
brogrammation de I’Application-du'résultat d’'un Appel des Stations Oubliées;

DL_ALARM.req() permet a\la Gestion du support de demander a la couche Liaison
Honnées I'envoi d'une alarme;

DL_ABORT.req(Strong) permet a la couche Application de demander a la couche Lia
He données de mettre fin a son activité avec la priorité Strong 4

DL_ABORT.ind(ErrorNb) permet a la couche Liaison de données d’informer la cou
Application de [occurrence d’une erreur fatale repérée par le numéro ErrorNb.

4 Parametres de liaison de données

valeury'du nombre MaxRetry de réémissions d'une méme trame avant déconnexion
B.a(2.

son

che

ées

de

Honnées I'envoi d’'une trame Appel des-Stations Oubliées en cohérence avec un paquef de

b de

de

Son

che

est

Pour une Station Primaire, la valeur du nombre maximal MaxRSO d’intervalles de temps RSO

pou

r le traitement d’'un “Appel des Stations Oubliées” est fixée a 3.

La Station Secondaire doit connaitre la liste des adresses de Stations Primaires et la liste des
TABI auxquels elle a été sensibilisée.

3 Le parametre de priorité Pr différencie le traitement d’un service urgent tel que InformationReport (niveau Pr=1)
d’un autre service DLMS (niveau Pr=0).

4

Le parametre de priorité Strong différencie le traitement des erreurs fatales (Strong=1) de celui d’'une autre
demande de déconnexion physique (Strong=0) initialisée par la sous-couche Application.
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Une station peut également étre sollicitée par I'intermédiaire d’une adresse primaire générale
APG. Dans ce cas, elle répond avec la premiére adresse primaire a laquelle elle a été
sensibilisée.

6.2.5 Transitions d’état

Les transitions d'état de Link-E/D sont indiquées dans le Tableau 23, le Tableau 24,
le Tableau 25 et le Tableau 26.

Tableau 23 — Transitions d'état de L/nk-E/D: Station Primaire

Htat Condition de déclenchement Ensemble d’actions Etat
infitial fingl
Initigl $Strue() MaxRetry=2 Stopped

MaxChain = 5
init_incrChain()
Stopped |exist_dl_req() NbChain =0 W.A(Q

RepeatASO=FALSE
context(ADP, ADS,TypeAG)
init(TypeAG)
Phy_APPG.req(T'ypeAG)

Stopped |Phy_ABORT.ind(ErrorNb) DL_ABORT!ind(ErrorNb) Stopped

Stopped |Phy_ALARM.ind() createZalarm(TPDU) Stopped
DL_DATA.ind(Pr = 1, TPDU)

W.AG Phy_APPG.ind() & not(RepeatASO) & NbChain = 0 $none() T.Req

W.AG Phy_APPG.ind() & not(RepeatASO) & NbChain <> 0 |NbChain = 0 M.Sepd

W.AG Phy_APPG.ind() & RepeatASO RepeatASO=FALSE M.RSO
Phy_ASO.req(Fr)

W.AG DL_ABORT.req(_) Phy_ABORT.req() W.Ends

W.HndS |(Phy_ABORT.ind(EP-2) & $none() Stopped

TypeAG=AGT) |
(Phy_ABORT.ind(EP-1) &
TypeAG=AGN)

W.BndS |Phy_ALARM.ind create_alarm(TPDU) Stopped
DL_DATA.ind(Pr =1, TPDU)
W.BndS |Phy_ABORT.ind(ErrarNb) & DL_ABORT.ind(ErrorNb) W.EndS
ErrorNb<>EP-1 & ErrorNb<>EP-2
T.Rpq exist_dl_req(BLiIB.req()) Fr=*" W.EndS

Size=size_frame(Fr)
Fr=concat(Size, ADS, ADP, IB, Fr)
Fr=concat(Fr, crc(Fr))
Phy_UNACK.req(Fr)

T.Rpq exist__ dl_req(DL_ASO.req(DSDU)) & TypeAG=AGN MaxRS0O=3 M.RSO
NbRSO=1

ListRSO=""

Collision=FALSE

F=BSbt

Size=size_frame(Fr)
Fr=concat(Size, ADS, ADP, ASO,
Fr)

Fr=concat(Fr, crc(Fr))
Phy_ASO.req(Fr)

T.Req exist_dl_req(DL_ASO.req(DSDU)) & TypeAG=AGT MaxRSO=1 M.RSO
NbRSO=1

ListRSO=""

Collision=FALSE

Fr=DSDU

Size=size_frame(Fr)
Fr=concat(Size, ADS, ADP, ASO,
Fr)

Fr=concat(Fr, crc(Fr))
Phy_ASO.req(Fr)
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Etat Condition de déclenchement Ensemble d’actions Etat
initial final
T.Req not (exist_dl_req(DL_IB.req()) | Pr=0 M.Rec
exist_dl_req(DL_ASO.req(_)) ) Send="00"B
Confirm="11"B
Fr="n
Index=Index + 1
NbChain = NbChain + IncrChain
Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com,
Fr)
Er=concat(Fr_crc(Fr))
Phy_DATA.req(Fr)
M.RSO Phy_ASO.ind(Frame) & $none() T.RSPO
size(Frame)=0
M.RSO Phy_ASO.ind(Frame) & build_RSO(ListRSO, Frame) T.RSP
check_frame(Frame) &
command(Frame)=RSO
M.RSO Phy_ASO.ind(Frame) & Collision=TRUE T.RSP
not(check_frame(Frame)) &
size(Frame)<>0
M.RSO Phy_COLL.ind() Collision=TRUE T.RSP
M.RSO DL_ABORT.req(_) Phy_ABORT.req() W.EndS
M.RSO Phy_ABORT.ind(ErrorNb) DL_ABORT.ind(ErrorNb) W.EndS
T.RFO MaxRSO=1 & Collision MaxRSO=3 W.AG
Collision=FALSE
RepeatASO=TRUE
Phy_APPG.req(AGN)
T.RBO (MaxRS0O=1 & not(Collision)) | (MaxRSO<>1& DL_ASO.ind(Collision, ListRSO) W.EndS
NbRSO>=MaxRSO)
T.RFO NbRSO<MaxRSO NbRSO=NbRSO+1 M.RYO
M.Send exist_dl_data_req( Send=incr(Send) M.Relc
DL_DATA.req(Pr=1, DSDU)) & Ack_expected=TRUE
NbChain < MaxChain Fr=DSDU
Index= Index + 1
NbChain = NbChain + IncrChain
Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com,
Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
M.Send | not(DL_DATA.req(Pr=1, _)) & exist_dl_data_req( Send=incr(Send) M.Rec
DL_DATA.req(Pr=0, DSDU)) & Ack_expected=TRUE
NbCliain < MaxChain Fr=DSDU
Index= Index + 1
NbChain = NbChain + IncrChain
Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concansize, ADS, ADP, Com,
Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
M.Send | not(DL_DATA.req(_, _)) & Pr=0 M.Rec
NbChain < MaxChain Fr=""
Index= Index + 1
NbChain = NbChain + IncrChain
Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com,
Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
M.Send |NbChain >= MaxChain Phy_APPG.req(AGN) W.AG
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Etat Condition de déclenchement Ensemble d’actions Etat
initial final
M.Rec Phy_DATA.ind(Frame) & (check_frame(Frame) & DL_DATA.ind(extract_prty(Frame), |M.Send

check_address(Frame) & extract_text(Frame))
is_data+(Frame) & Confirm=incr(Confirm)
is_ack(Frame)) & Ack_expected=FALSE
is_text(Frame) Index = 0
M.Rec Phy_DATA.ind(Frame) & (check_frame(Frame) & Ack_expected=FALSE M.Send
check_address(Frame) & Index = 0
is_data+(Frame) &
is_ack(Frame)) &
not(is_text(Frame))
M.Rec Phy_DATA.ind(Frame) & not(check_frame(Frame) & |Phy_DATA.req(Fr) M.Rec
check_address(Frame) & Index=Index+1
is_data+(Frame) &
is_ack(Frame)) &
Index<=MaxRetry
M.Rec Phy_DATA.ind(Frame) & not(check_frame(Frame) & |DL_ABORT.ind(EL-2F) W.EndS
check_address(Frame) & Phy_ABORT.req()
is_data+(Frame) &
is_ack(Frame)) &
Index>MaxRetry
M.Rec DL_ABORT.req(Strong=0) & Phy_ABORT-req() W.EndS
not(DL_DATA.req(_, _)) &
Ack_expected=FALSE
M.Rec DL_ABORT.req(Strong=1) Phy. ABORT.req() W.EndS
M.Rec Phy_ABORT.ind(ErrorNb) DL-ABORT.ind(ErrorNb) W.EndS
Tableau 24 — Transitions d'état de L/nk-E/D: Station secondaire
Etat initial | Condition de déclenchement Ensemble d’actions Etat
final
Initlal $Strue() MaxRetry=2 Stopped
FlagDSO=TRUE
Discovered=FALSE
Flag_alarm = FALSE
Stopped Phy_DATA.ind(Frame) & ADP=extract_ADP(Frame) T.Con
check_frame(Frame) & Com=command(Frame)
check_address(Frame)
Stopped Phy_DATA.ind(Frame) & Phy_ABORT.req() Stopped
check_frame(Frame) &
not(check_address(Frame))
Stopped Phy \DATA.ind(Frame) & $none() Stopped
not(check_frame(Frame))
Stopped DL_ALARM.req() & Phy_ABORT.req() Stopped
alarm_detection() Flag_alarm = TRUE
Phy—AtARM-reat)
T.Com Com=IB FlagDSO=TRUE Stopped
Discovered=FALSE
Phy_ABORT.req()
T.Com Com=ASO & Fr=concat(RSO, TAB, ADS) Stopped
test_TABi(Frame, TAB) Fr=concat(size_frame(Fr), ADS, ADP,
Fr)
Fr=concat(Fr, crc(Fr))
Phy_RSO.req(Fr, window_RSO())
T.Com Com=ASO & Phy_ABORT.req() Stopped

not(test_ TABi(Frame, TAB))
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Etat initial | Condition de déclenchement Ensemble d’actions Etat
final
T.Com is_data+(Frame) & is_text(Frame) Ack_expected=FALSE M.Send
Send="11"B
Confirm="00"B
DL_DATA.ind(extract_prty,
extract_text(Frame))
T.Com is_data+(Frame) & Ack_expected=FALSE M.Send
not(is_text(Frame)) Send="11"B
Confirm="00"B
M.Send exist_dl_data_req( Discovered = TRUE M.Rec
DC_DATA.TeqQ(PT—1, DSDU)) Sermd=mcr{Send)
Ack_expected=TRUE
Fr=DSDU
Index=1
Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com, \Er)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
M.$end not(DL_DATA.req(Pr=1, _)) & Discovered = TRUE M.Rgc
exist_dl_data_req( Send=incr(Send)
DL_DATA.req(Pr=0, DSDU)) Ack_expected=TRUE
Fr=DSDU
Index=1
Size=size frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com, Fr)
Fr=concat(Fr, crc(Fr))
Phy DATA.req(Fr)
M.$end not(DL_DATA.req(_, _)) Pr=0 M.Rgc
Fr=""
Index=1
Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com, Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
M.Rec Phy_DATA.ind(Frame) & stop_timer(T1) M.Send
(check_frame(Frame) & Confirm=incr(Confirm)
check_address(Frame)-& Ack_expected=FALSE
is_data+(Frame) & DL_DATA.ind(extract_prty,
is_ack(Frame)) & extract_text(Frame))
is_text(Frame)
M.Rec Phy_DATA.ind(Frame) & stop_timer(T1) M.Send
(check_frame(Frame) & Ack_expected=FALSE
checkgsaddress(Frame) &
is_data+(Frame) &
is<ack(Frame)) & not(is_text(Frame))
M.Rec Phy_DATA.ind(Frame) & stop_timer(T1) M.Rec
not(check_frame(Frame) & Phy_DATA.req(Fr)
check_address(Frame) & Index=Index+1
is_data+(Frame) &
Is_ack(Frame)) &
Index<=MaxRetry
M.Rec Phy_DATA.ind(Frame) & stop_timer(T1) Stopped
not(check_frame(Frame) & DL_ABORT.ind(EL-2F)
check_address(Frame) & Phy_ABORT.req()
is_data+(Frame) &
is_ack(Frame)) &
Index>MaxRetry
M.Rec DL_ABORT.req(Strong=0) & stop_timer(T1) Stopped
not(DL_DATA.req(_, _)) & Phy_ABORT.req()
Ack_expected=FALSE
M.Rec DL_ALARM.req() & stop_timer(T1) Stopped
alarm_detection() DL_ABORT.ind(EL_1F)
Phy_ABORT.req()
Flag_alarm = TRUE
Phy_ALARM.req()
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Etat initial | Condition de déclenchement Ensemble d’actions Etat
final

M.Rec DL_ABORT.req(Strong=1) stop_timer(T1) Stopped

Phy_ABORT.req()
M.Rec Phy_ABORT.ind(EP-1) init_timer(T1) M.Rec
M.Rec Phy_ABORT.ind(ErrorNb) & stop_timer(T1) Stopped
ErrorNb <> EP-1 DL_ABORT.ind(ErrorNb)
M.Rec time_out(T1) DL_ABORT.ind(EL_3F) Stopped

Tableau 25 — Signification des états mentionnés dans les tableaux précédents

Etat Signification
Initial Initialisation des variables de la couche
Stopped Attente de la premiere demande de la couche supérieure ou de la
premiére indication de la couche inférieure
W'A.G Attente de la fin d’un signal “Appel général’ demandé
(Wait for end of “Wakeup Call”)
W.EndS L .
(Wait for End of Session) Attente de la fin d’'une session
T.Req Essai de la nature d’'une demande’en provenance d’une couche
(Test Request) supérieure
M.RSO , S | A
(Must receive RSO) Attente d’'une trame RSO, aprés I’envoi d’'une trame ASO
T.RSO Veérification de la fin du dernier intervalle de temps pour la
(Test last RSO) réception d’uné:trame RSO
M.Send & . . N .
(Must Send) Une tramedoit étre envoyée (le champ Text peut étre vide)
M.Rec Attente’d’'une réponse en provenance de la couche inférieure
(Must Receive)
T.Com Essai du code de commande d’une trame regue
(Test Command)
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