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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
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cations is accurate, IEC cannot be held responsiblefor the way in which they are used or
terpretation by any end user.

der to promote international uniformity, IEC National Committees undertake to apply IEC Pub
parently to the maximum extent possible in“their national and regional publications. Any diy
een any IEC Publication and the corresponding national or regional publication shall be clearly ind
htter.

5) IEC
asse]
serv

6) Allu

7) No |
me
othe

tself does not provide any attestation _of conformity. Independent certification bodies provide cqg
ssment services and, in some areas,-access to IEC marks of conformity. IEC is not responsiblg
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This first edition cancels and replaces the first edition of IEC 62056-31, issued in 1999, 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,

e flev

iew of the data link layer which is split into two parts:
a pure Data Link layer;
a “Support Manager” entity managing the communication media;

o ability to negotiate the communication speed, bringing baud rate up to 9 600 bauds.
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The text of this standard is based on the following documents:

FDIS Report on voting
13/1546/FDIS 13/1552/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

A list of all parts of IEC 62056 series, published under the general title Electricity metering
data exchange — The DLMS/COSEM suite, can be found on the IEC website.

Future[standards in this series will carry the new general title as cited above. Titles lof-@xisting
standayds in this series will be updated at the time of the next eidition.

The n@imbering scheme has changes from IEC 62056-XY to |IEC 62056-X%Y. For example,
IEC 62056-31 becomes IEC 62056-3-1.

This pdiblication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The cgmmittee has decided that the contents of this publication”will remain unchanggd until
the stqbility date indicated on the IEC web site under "hiip://webstore.iec.ch” in the data
related to the specific publication. At this date, the publication will be

* recpnfirmed,

e withdrawn,

* replaced by a revised edition, or
*« amgnded.
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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

1 Scope

This pprt of IEC 62056 describes three profiles for local bus data exchange with 3|
either [energized or not. For non-energized stations, the bus supplies energy fo
excharnge.

Three fifferent profiles are supported:

e bage profile: this three-layer profile provides remote communication‘services;

NOTE This first profile has been published in IEC 61142:1993 and becamé known as the Euridis stan
o profile with DLMS: this profile allows using DLMS services as“specified in IEC 61334

NOTE This second profile has been published in IEC 62056-31 Ed. 1.0:1999;

e profile with DLMS/COSEM: this profile allows usingvthe DLMS/COSEM Applicatio
and the COSEM object model as specified in IE€ 62056-5-3 Ed. 1.0:— and in IEC
6-2| Ed. 1.0:— respectively.

tations
r data

fard.
-4-41;

n layer
52056-

The three profiles use the same physical layer and they are fully compatible, meaning that

devicep implementing any of these profiles_e¢an be operated on the same bus.

The trgnsmission medium is twisted pair using carrier signalling and it is known as the
Bus.

2 Ndrmative references

The following documents/ in whole or in part, are normatively referenced in this docums
are indispensable for'its application. For dated references, only the edition cited appli¢
undated references, the Ilatest edition of the referenced document (includin
amendments) applies.

IEC 61[334~4-41:1996, Distribution automation using distribution line carrier systems —

EFuridis

nt and
ps. For

J any

Part 4:

Data cpmmunication protocol — Section 41: Application protocols — Distribution line m

bssage

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 Ed. 1.0:—, Electricity metering data exchange — The DLMS/COSEM suite —

Part 5-3: DLMS/COSEM application layer

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
Balanced Digital Multipoint Systems

Use in
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3 Abbreviations

Abbreviation English rendering
ADP Primary Station Address

ADG General Secondary Address. Broadcast Address

ADS Secondary Station Address

AGN Normal Wakeup

AGT General call for a General Energized Station

APDU Application Protocol Data Unit

APG General Primary Address

ARJ COM field value: Rejection of authentication in remote programming exchange
ASDU Application Service Data Unit

ASO COM field value: Call to Forgotten Stations

AUT COM field value: Authentication command

COM Control field of the Data Link layer

COSEM Companion Specification for Energy Metering

DAT COM field value: Response of remote reading exchange
DES Data Encryption Standard

DLMS Distribution Line Message Specification (IEC 61334¢4341)

Device Language Message Specification (IEC 620586-5-3)

DSDU Data link Service Data Unit
DRJ COM field value: Data Rejected
Value of COM notifying the rejection of remote programming exchange data
Dsap Transport data unit label. Codedover 3 bits. Its value is 6.
DTSAP Destination of Transport Service Access Point
ECH COM field value: Echo of-rémote programming exchange data
ENQ Remote reading exchange request
EOS COM field valuet\End of remote programming exchange
1B Initialisation(of)the bus
MaxRetiy Maximum hdmber retransmissions. Limited to 2.
MaxRS( Maximum number of RSO listening windows. Fixed at 3.
PDU Rrotocol 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 case of profiles using DLMS or DLMS/COSEM: value at which the equipment is
programmed for Discovery

TABi List of TAB field

TASB Duration of an Alarm Signal on the Bus

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
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Abbreviation English rendering
TOPRE Maximum waiting time for a response to a pre-selection.
TPDU Transport Protocol Data Unit

TSDU Transport Protocol Service Unit

TRA COM field value: Acknowledgement of point to point transfer
TRB COM field value: Broadcast remote transfer frame 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

ZA1 Field reserved for bidirectional programming authentication
ZA2 Field reserved for bidirectional programming authentication

4 Geéneral description

4.1

Basic vocabulary

All conpmunication calls upon two systems called Primary Station ,and Secondary Statio

Primar|
called
commy

A com
consis
transa
Transn

y Station is the system that decides to initialize a communication with a remote
Secondary Station; these designations remain valid)throughout the duration
nication.

munication is broken down into a certain number of transactions. Each tran
s of a transmission from the Transmitter\to the Receiver. During the seque|
ttions, the Primary Station and Secondary Station systems take turns to

nitter and Receiver.

For th¢ local bus data exchange profite with DLMS or DLMS/COSEM, the terms Cli¢g

Server
IEC 62
all sub
system

4.2
4.2.1
This st

e the

have the same meaning ‘as’ for the DLMS model (refer to IEC 61334-4
056-5-3 Ed. 1.0:—). The Sgerver (which is a Secondary Station) receives and pro
missions of specific service requests. The Client (which is a Primary Station)
that uses the Server for“a specific purpose by means of one or more service req

Profiles, layers and protocols
Overview
andard, specifies three profiles as shown in Figure 1.

base-profile (without DLMS), see 4.2.2;

n. The
system
of the

saction
nce of
act as

nt and
+41 or
cesses
is the
uests.

e the
e the

£l A =Y W Ve 400
PIUTHC WILTT ULIVIOo, STT %.4£.9,

profile with DLMS/COSEM; see 4.2.4.

The physical layer in the three profiles is the same except that in the DLMS/COSEM profile
speed negotiation is available. This common physical layer allows stations using different
profiles to be installed on the same bus.


https://iecnorm.com/api/?name=d63c9966ea8b337edbd6102723a26102

—12 —

COSEM model
IEC 62056-6-2

Application layer

Application layer

62056-3-1 © IEC:2013

Link-63056-3-1 protocol

Data link layer

Link-E/D protocol

U

ysical layer

Phydical-62056-3-1
protocol

Physical layer

Physical-62056-3-1
protocol

Base¢ architecture

Architecture with DLMS

42.2 Base profile (without DLMS)

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

Data link layer

Link-E/P.protocol

Physical layer

Physical E/COSEM
protocol

Architecture with
DLMS/COSEM

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 withithe Link-62056-3-1 protocol, specified in 5.2, and

e the|application layep with the Application-62056-3-1 protocol specified in 5.3.

This profile allows"remote reading, remote programming, point-to-point remote trarn
which |s a simplified remote programming service — broadcast remote transfer, remote

of segondary " stations, detecting forgotten stations and alarm functions.

commynication services are specified in 4.4.

IEC 62056-5-3
Application-62056-3-1
protocol Application layer DLMS/COSEM protocol
IEC 62056-51
DLMS+ protocol

Application+ protocol

Transport + protocol
Transport 1ayer Support manager

Data link layer

[/

EC 2066/13

sfer —

supply
related

423 Profile with DLMS

The profile with DLMS uses three protocol layers:

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

e the data link layer using the Link-E/D protocol, specified in 6.2; and

e the application layer specified in IEC 62056-51, using the Transport+, Application+ and
DLMS+ protocols, see 6.3.

This profile also allows using DLMS as specified

communication services are specified in 4.5.

IEC 61334-4-41.

related
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4.2.4

The pr

Profile with DLMS/COSEM

ofile with DLMS/COSEM uses four protocol layers:

o the physical layer, similar to the one used in the base profile and the profile with DLMS,
specified in 5.1, but with speed negotiation, see 7.2;

o the data link layer using the Link-E/D protocol. This is the same as the data link layer of
the profile with DLMS, except that it interfaces with the support manager layer and the
transport layer. See 7.3;

o the support manager layer supports some specific process for the management of the bus,

see 0;
e the|transport layer provides segmentation and reassembly of APDUs, see 0;
o the| application layer as specified in IEC 62056-5-3 Ed. 1.0:—taking into actoun{ some
resfrictions of the Euridis bus, see 0.
The prpfile with DLMS/COSEM allows using the COSEM object model and the DLMS sérvices
accesding the COSEM objects over the Euridis bus.
4.3 Specification language
In this [standard, the protocol of each layer is described by statéctransitions represented in the
form gf tables. The syntax used in making up these tables 'is defined by a specification
language described in Annex A.
In the |[event of a difference in interpretation between part of the text and a state transition

table, the table is always taken as the reference.

4.4
4.41

The lis

a) re:[ote reading of data, see"0,

b) re

c) poi
4.4

d) brojpdcast remete-transfer, 4.4.5;
e) bugq initialization, 4.4.6;
f) forgottensstation call, 4.4.7.

Communication services for local bus.data exchange without DLMS
Overview

[ of available services at the Application level layer is:

ote programming of data, see 4.4.3;

Nt to point remotestransfer, which is a simplified remote programming servic
4;

e, see
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4.4.2 Remote reading exchange
The ENQ exchange consists of two frames arranged in one sequence:

e 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
................... >[N JJabs  JJaDP [[com[ITAB JICRC ]

|
COM=ENQ (ENQuery) see D.1

e positive acknowledgement frame with the selected data in the DATA field

1 6 1 1 1 0 to 116 2
byte bytes byte byte byte bytes bytes
S E— [N __Tlaps _ JlaDP J[com [[TAB [[DATA [icRe I

|
COM=DAT (DATA) see D.1

e negative acknowledgement frame (TAB identifier unknown)

1 6 1 1 2
byte bytes byte byte bytes
L ST S— (IN [[abs [laDP [[com [[cRC |

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

443 Remote programming exchange
The REC exchange consists of four frames arranged in two sequences. Since therg is an

interngl sequence for authentication purposej(from the application point of view, it seems to
be only one sequence with two frames:

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

1 6 1 1 8 8 1 0 to 100 2
byte bytes byte byte bytes bytes byte bytes bytes
------------------- >IN [[aAbs— [laDP [[com [lza1  [[zA2  [[TAB [[DATA [[crRC |
| NA1 0

COM=REC (RECeption) see D.1

e pogitive acknowledgement frame (no authentication trouble)

1 6 1 1 8 8 2
byte bytes byte byte bytes bytes bytes
A (IN [[abs |labP [lcom []za1  JlzA2  |IcRC |
| 0 0

COM=EOS (End Of Session) see D.1

e negative acknowledgement frame (no authentication trouble but remote programming data
not validated)

1 6 1 1 2
byte bytes byte byte bytes
L S—— (IN [[abs [laDP [[com [[cRC |

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

Authentication is carried out by an exchange of random numbers ciphered using a secret key
specific to each Secondary Station. The random numbers are defined in 8 bytes and they are
ciphered with the DES algorithm using an 8-byte ciphering key Ki known both to the Primary
and the Secondary station.
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A random number NA1 is first generated by the Primary Station and transmitted into the ZA1
field of the remote programming frame while field ZA2 is set to zero.

On arrival at the Secondary Station, field ZA1 is ciphered by the DES algorithm with key Ki to
get the ciphered random number NA1K. Then occurs the internal sequence for authentication
which consists of two frames.

The first frame (from Secondary to Primary Station) contains this random number NA1K in
field ZA1 and a random number NA2 generated by the Secondary station in field ZA2.

On reception of this frame, the Primary Station compares the ZA1 field to an NA1" number

obtain
NA1’

= ZA1, then the Primary Station considers the called Secondary Stati

authentticated. Otherwise, it considers the Secondary Station has not been authefticat

aborts

After d
randon
NA2K

On red
NA2  n

key K.

the communication session.

Ki. If
on as
ed and

orrect authentication of the Secondary Station, the Primary Station first ciphgrs the
n number NA2 by the DES algorithm with key Ki to get the ciphéred random number

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

eption of this response frame, the Secondary Station €ompares the ZA2 field to an
umber obtained by ciphering the transmitted NA2 number using the DES algorithm with

If NA2" = ZA2, then the Secondary Station ,cénsiders the Primary Stat

on as

authenticated. Otherwise, it considers the Primary Station has not been authenticat¢d and

sends

b negative acknowledgment frame.

The infernal authentication exchange is the following:

e intq
and

rnal authentication frame containing, the ciphered random number NA1K in fie]d ZA1
the random number NA2 in field ZA2
1 6 1 1 8 8 1 0 to 100 2
byte bytes byte byte bytes bytes byte bytes blytes
------------- IN Jlabs JjaDP [lcom |lza1 [lza2 [|TAB [|[DATA [[qrC |
| NA1TK  NAZ2
COM=ECH (ECHo) see D.1
itive response frame containing the ciphered random number NA2K in field ZAZ| (if the

ondary Station.is$ considered as authenticated)

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

I 0 NA2K
COM=AUT (AUThentication) see D.1

e an authentication rejection frame replaces the normal EOS or DRJ frame when the
Primary Station is not considered authenticated

1 6 1 1 2
byte bytes byte byte bytes

............. [N Jabs  JlapP [Icom][CRC ]

|
COM=ARJ (Authentication ReJected) se

eD.1
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Point to point remote transfer exchange

This 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

authen

tication:

e point to point remote transfer frame containing data in the DATA field and their type in the

TAB field
1 6 1 1 1 0 to 116 2
byte bytes byte byte byte bytes bytes
------------------- >l[N  ]Jlabs |[aDP ||com |[TAB [[DATA [[crRC |
|
COM=TRF (TRansFer) see D.1
e pogitive acknowledgement frame
1 6 1 1 2
byte bytes byte byte bytes
R [N Jlaps  flaDP flcom JIcRC |
|
COM=TRA (TRansfer Acknowledgement) see D.1
¢ negative acknowledgement frame (remote transfer data not\walidated)
1 6 1 1 2
byte bytes byte byte bytes
L ST S— [IN [[aAbs []aDP [[com [[cre) Y
|
COM=DRJ (Data ReJected) see D.1
445 Broadcast remote transfer frame
This TRB frame does not involve any frame answer. From the application point of View, it
seems|to be a point to point remote~transfer, but without acknowledgement since |it is a
broadgast
e broapdcast remote transfer_frame containing data in the DATA field and their type|in the
TAB field
1 6 1 1 1 0 to 116 2
byte ( )bytes byte byte byte bytes bytep
------------------- >IN [l[abs |labP [[com [[TAB |IDATA [IcRQ |
|
COM=TRB (Transfer Broadcast) see D.1
The selcondary-address (which defines the receiving Secondary Stations) shall be a broadcast

addresls.

4.4.6

Bus initialization frame

This IB frame does not involve any frame answer. From the application point of view, it seems
to be a broadcast remote transfer, but without data since its purpose is only to reset a special
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 [[aAbs [JabP [[com[[crRC |

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

addres

S.

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

TRUE

(maximum 5 in 100).

As a d
station

orrect remote reading exchange sets the forgotten station flag of the corresp
to FALSE, the ASO exchange normally occurs after the completion of\ a

reading sequence that is one or several remote reading exchanges preceded by

initializ

The Pr
ASO e
Primar
remote

ation frame.

imary Station manages several time slots. When detecting a collision, it has to r
xchange. Nevertheless, each time a correct Secondary Statiomanswer is receiv
y Station shall eliminate it from the list of forgotten station® by operating a

reading exchange with this station.

In orde
shall a

are selected and the usual principle can be used for the\following ASO exchanges.

pnding
remote
a bus

etry an
ed, the
correct

r to ensure the selection constraints (described in 4:4.9), the non-energized stations
swer in the first time slot of the first ASO exchange. Then, only the forgotten sfations

o forgotten station call frame containing selection® criteria in the TABi field (1 to 40 TAB

ide

The s
broadd

e ack
the

be a

htifiers)
1 6 1 1 1 to 40 2
byte bytes byte ,byte bytes bytes
----------- >IN [[aADs  [laDP f[com [[TABI [[crRC |
|
COM=ASO (A forgotten StatiOn call) seg D.1
bcondary address (which" defines the receiving Secondary Stations) should
ast address.
nowledgement ffame containing the first TAB recognized by the unit and the ADS of
station
1 6 1 1 1 6 2
byte bytes byte byte byte Dbytes byte
S
------------- N ADS ADP ||COM [ITAB ||Data=ADS CR
C

I
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.

4438
N

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

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 been
programmed

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

IRTIT~Y

ZA1, ZA2

TAB

DATA

CRC

ficalda racaoryg
T o—TC ST

exchange.

Py tad 4 a—tha roammaota o~eraoeo i
TOTT— opTTratct— ooy T T CTTotTC—pPTogTa mlng

type of data selected associated with some command codes (ENQ;"\DAT| REC,
TRF, TRB or RSO). The value "00"H is reserved for systems managemelnt, the
value "FF"H for alarm management.

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

Cyclic Redundancy Check field corresponds to the 16 rédundant bits of the CRC
whose principle is described in Annex E.

The frgme fields are transmitted in an ascending order (from-N.to CRC). When a field contains
data oyer several bytes, the transmission begins with the’least significant byte and ends with
the mgst significant one. However, the DATA field is considered as a byte string [and is

transmiitted in an ascending order.

449 Principle of the energy remote supply

The ggneral principle of the data exchanges, is preserved for the non-energized stations. The
notion |of energy remote supply is only.added for communication between a Primary Ptation

and onle or more Secondary Stations.

To bedin a communication session; the Primary Station shall send a “Wakeup Call” dejsigned
to alerf the communications gystem of every Secondary Station connected to the bug. This
call is| a continuous carrier for a nominal time depending on the energy remote |supply

mechapism:

o the[“Wakeup Call'signal duration is AGT to wake up non-energized stations;

o the|“Wakeup €all’ signal duration is AGN to wake up energized stations.

Remark: A Secondary Station can be configured in Alarm mode. It is then remote s{ipplied

contingouslyj)and so can transmit the alarm to the Primary Station (see 4.4.11).

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:

o before the first ENQ or TRF exchange;

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

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.
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o before the first ENQ or TRF exchange with a different Secondary Station to the one

pre

viously selected in the preceding ENQ or TRF exchange;

e before any REC exchange;

e before any TRB frame;

e before any IB frame;

e before any ASO exchange.

For non-energized stations, it means that the Primary Station can avoid to wake up all the
remote stations when not necessary, and then save its energy.

A Primlary Station can use a specific modem ensuring both the energy remote supply

as the
non-en

As an

modulation and demodulation functions. The communication time and the hu
ergized stations shall be optimized in order to save the battery of the Primary Stg

pther possibility, the Primary Station might only focus on the “modulatio

s well
ber of
tion.

n and

demodlulation functions. In this case, an auxiliary station continuously supplies the bdis with

energyl

A Sec
Such 4

A mult
ADSs)

4.410

pndary Station generally contains only one logical application referenced by its
station may or may not be energized.

ple Secondary Station (containing several logical dpplications corresponding to s
should be a non-energized station. This feature.js described more fully in Clause

Non-energized station preselection exchange

ADS.

everal
8.

To optimize the bus consumption, a preselection exchange enables the Primary Station to

select

The pr
energi:
Primar
before
Secon

During
voltage
in alo
capaci

b non-energized Secondary Station.

eselection exchange occurs after an AGT “Wakeup Call” signal addressed to 4
red stations of the bus. To limit the bus consumption, the first frame sent

the triggering of the TOBRE wakeup. Not seeing an answer in time, the modem
lary Station goes back.in a low consumption state.

the preselection-exchange, all the non-energized stations consume energy. T
and the energy storage capacitors decrease until the non-selected stations goe
W consumption state. Then the continuously sent energy charges the energy S
ors and‘the bus voltage increases.

Il non-
by the

y Station should be short gnough and the addressed Secondary Station should answer

of the

he bus
s back
torage

The mpdem-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 ;E

preselection, the energy storage capacitors are empty and the Primary Station shall wait for
the bus voltage increase before a second preselection.

As the
e an
e aT
e an

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

ENQ frame;

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

e an ASO frame, if and only the number of TABi fields is less than or equal to 7.

. At the end of a

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.
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e non-energized station preselection frame

1 6 1 1 2
byte bytes byte byte bytes
----------- >IN [[aAbs  [JaDP Jlcom[][crRC |

|
COM=PRE (PREselection) see D.1

e acknowledgement frame

1 6 1 1 2
byte bytes byte byte bytes

............. [N Taps  Jlapp [lcom]IcrC ]

To saV
an add
Primar|

4.411

After p
commy
The Pr

|
COM=SEL (SELected) see D.1

ressed non-energized station does not answer correctly, it is not_selected a
y Station shall send a new AGT “Wakeup Call” signal.

Communication exchange after preselection

reselection, the modem of a non-energized station can stay awake for the con
nication and delays are not critical since the number of{econnected devices is |

non-sejlected stations.

rmal end of the communication session oceurs differently depending on the
supply mechanism:

N “Wakeup Call” signal is required fof\energized stations. This period is checked
eup TOL;

e the energy of the Primary Station, there is no retry during a preselection lexchgnge. If

hd the

rinuing
mited.

mary Station supplies the selected station and chargges. the capacitive reservoirg of the

energy

r a short period of inactivity during the ‘communication session when no intermediate

by the

e after a longer period of inactivityyduring the communication session for non-engrgized

The ng
remote
o aftd
AG
wa
sta
Note t

ions. This period is checked by the wakeup TOAG.

nat for a non-energized station, as far as there is no timeout of TOAG wakelup, an

intermediate AGN “Wakeup Call” signal is enough to go on the current communfication

sessio

4.412

A devi
to the

.

Alarm function

Ce integrated in a simple or multiple Secondary Station (see 8.2.3) can transmit

hereingfter,

alarms

primary” station, providing it can integrate functions of interface as degcribed

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.

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.
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Alarm mechanism is described in Figure 2.

BUS Secondary BUS
«~TAB—> <« TASB -
|I I I I I I I ==== Interface ==== _| |

IEC 2067/13

Figure 2 — Alarm mechanism

The algrm is not directly transmitted towards the primary station. The interface receijes the
alarm pnd transmits it by sending a “0” (50 kHz carrier) during TAB on the bus\when it is
possible:

a) No|communication on the bus.

WHhen the interface receives the alarm on the secondary bus, it transmits it on the bus.

b) On| synchronization of AGN or AGT when a communication~is/in progress. When a
cormmunication is in progress on the bus, the Interface memorises the alarm recefved. It
tramsmits it to the bus after one of the following events:

e [TOALR after the end of AGN or AGT reception;

e |when the normal end of the communication sessjen.occurs.

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

After the alarm generation, the Secondary Station will be considered as a “forgotten gtation”
with a pelection criterion equal to FF.

The primary station configured in Alarm mode listens to the bus when there|is no
commynication on the bus and aftertfransmission of an AGN or AGT in order to defect an
alarm.[ When the primary stationl.receives an alarm, it enters in Forgotten Statign Call
procedure with a selection criteria-in the TABi field equal to FF (see 4.4.7).

Timing|diagrams explain Alarm management in 0.

4.5 Communication’/services for local bus data exchange with DLMS

DLMS |does nof\offer services to operate the bus initialization and forgotten statipn call
mechaphisms.\Nevertheless, the IB frame and the ASO exchange are supported and mgnaged
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
Interfate-

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
byte bytes byte bits bit bits bits bytes bytes
| Size || ADS || ADP |IDATA+ ] Priority || Send [[Confirm]| Text | crC |
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Size total number of bytes in the frame, including Size. If its value is not 11, the Receiver
knows that the frame contains data in the Text field

ADS same rules as for local bus profile without DLMS
ADP same rules as for local bus profile without DLMS
DATA+ always coded "111"B

Priority transmission priority level of the current frame. The Application layer sets this priority
according to the requested service

Send number of the last frame sent
Confirm number of the last frame received without error

Text ata 1n €rvice Data Unit) from the higher level. rame dops not
necessarily contain text. If data from the Application layer is availablepwhen the
frame is sent, then the Text field will contain data, otherwise it will be.'empty. This
mechanism provides the conditions for balanced bi-directional data transmisdion. 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 cemmand cod¢ COM
whose values are different from the already reserved COM values(see Annex P)

CRC same rules as for local bus profile without DLMS

The frgme fields are transmitted in ascending order (from Size 16" €RC). When a field is|coded
on seVeral bytes, the transmission begins with the least significant byte and ends wjith the
most sfjgnificant one. However, the Text field is considered as*a byte string and transmjtted in
ascending order.

4.6 Systems management

The pyrpose of Systems management is to allow an enrolment. This enrolment inclufles an
identification of Secondary Stations on a bus. The Discover service is provided fpr this
purposle.

The enprolment consists of a sequencge of Discover requests issued by the active ihitiator
locateq 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 Disdover 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 tp 100, all the new stations on the bus shall respond.

On regeption of\a-Discover indication, each Secondary Station tests the value of its flag
Discovered. K\it' is set to TRUE, the indication is discarded; otherwise it draws a rgndom
numbefr 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.

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.

5 Local bus data exchange without DLMS

5.1 Physical layer
51.1 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.
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The Physical-62056-3-1 protocol supports the Secondary Stations whether or not they are
energized. As already stated in the general description, the remote stations are woken up
either by an AGN or an AGT “Wakeup Call” signal and a communication session ends after
expiry of TOL or TOAG wakeup.

After a “Wakeup Call” signal, a communication session is then made asynchronously and by

half-duplex at 1 200 bits/s on the bus.

5.1.2

Physical parameters

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

an AGN “Wakeup Call” signal

The value of the maximum number of RSO time slots for the processing of a ‘Forgotten
Statiorls Call”, MaxRSO, is set to 3.
The AGN duration of an AGN “Wakeup Call” signal shall be in the range [50¢y 150[ ms, while
the AQT duration of an AGT “Wakeup Call” signal shall be in the range [200s300[ ms.
Timing|type and characteristics are described in Annex B.
The values of Table 1 are defined for a Primary Station.
Table 1 — Primary Station4iming
Min. | Nominal | Max. | Type, see Definition
ms ms ms Clause
B.1
TA10 - - 120 TSLA Maximum, waiting period of the first byte of a frame being rgceived
TAB 100 TC Duration of an alarm signal on the bus
TAGN - 100 - TPDF Buration of an AGN “Wakeup Call” signal
TAO - - 40 TC Maximum waiting period of one byte of a frame being receijed
whose expiry indicates the end of a frame
TARSO - 500 - rc Length of an RSO time slot
TASB 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 or a
frame
TOE - = 2 500 TL Safety delay for transmitting to protect against defective hafdware
TOL - - 100 TSL2 Maximum waiting time for a request coming from the upper Jayer
T | 10 000 _ TL Maximum waiting time for a response from the secondary s{ation
Non-energized station specific (Supply)
TAGT - 250 - TPDF Duration of an AGT “Wakeup Call” signal
TICB (|8 000 - - Ta Initial bus charge period
TOAG - - 3 000 TPFD Maximum delay for a selected non-energized station to recognize
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The values of Table 2 are defined for a Secondary Station.

Table 2 — Secondary Station timing

Min. | Nominal | Max. Type® Definition
ms ms ms
TA10 30° - 160 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 50 100 150 TPDF Duration of an AGN “Wakeup Call” signal
TAO - - 40 TC Maximum waiting period of one byte of a frame beipng
received whose expiry indicates the end of a frame
TARS|O - - 500 TC Length of an RSO time slot
TOALR 20 - - TL Waiting to send an AGN after an AGN or AGT receptign
TOE - - 2500 |TL Safety delay for transmitting to protect-against defectiye
hardware
TOU - - 100 TSL2 Maximum waiting time for a request coming from the ypper
layer

Non-energized station specific (Supply)

TAGT 200 250 300 TPDF Duration of an AGT Wakeup Call” signal
TASB - 1200 |- TL Duration of a seedndary-bus alarm signal
TICH 8 000 |- - Ta Initial bus charge period
TOAG - - 3 000 TPFD Maximum _delay for a selected non-energized station tp
recognize an AGN “Wakeup Call” signal
TOAGN - - 300 Tc Maximum delay of inactivity to recognize the end of a
communication session with an energized station
TOAPHEL |- - 180 TPFD, Maximum waiting period of the first byte of a preselecfion
frame being received
TOBAVARD | - - 260 TPDF Safety delay to protect against defective length of
preselection frame
TOPRE - - 130 TPFD Maximum waiting for a preselection answer
TOSEVYIL |- 150 = TC Duration of a “Wakeup Call” signal which wakes up a pon-

energized station

TVASB 40 - - TL Minimum duration of an alarm signal on the secondary bus

?  For the definitionof-different timing types, see Clause B.1.

b Aftefa “Wakeup Call”, a minimum duration of 30 ms is necessary.
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5.1.3

Timing diagrams

Figures 3, 4 and 5 can be used to show different types of session of the protocol for non-
energized secondary stations.

Preselection

AGT Frame AGN
> “——>
TOSEUIL TAO
—>
TICB <TAGT <TOAPPEL <TOBAVARD < TOPRE <TOAG
. . . . IEC 2068/13
Figure 3 — Exchanges in continuous operation
Bus TAB ASO after
AGT
—> >
TVASB TAB
Secondary- Device Alarm
Bus
[ |
A v
TASB FC 2069/13

Figure 4 — Alarm event without any:communication in progress

AGN
Bus _HMAAAMNY 0 ) TAB |
] innnnnil
<> &>
TOALR TAB
Secondary- Device Alarm
Blus
[ |
€ 7 IEC

p
TASB
Figure 5 — Alarm event with a communication in progress

2070/13
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The user of the Physical-62056-3-1 protocol can use the services and service primitives given

in Table 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)
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)
The ro|e assigned to each primitive is as follows:
o Phy DATA.req(Frame) enables the Data Link layer to request the Physical lgyer to
tramsmit a frame Frame;
e Phy DATA.ind(Frame) enables the Physical layer to inform the Data Link layer|that a
frame Frame is available;
o Phy UNACK.req(Frame) enables(the Data Link layer to request the Physical lgyer to
tramsmit a frame Frame withoutlwaiting for acknowledgement;
e Phy APPG.req(TypeAG) enables the Data Link layer to request the Physical l3yer to
trapmsmit a “Wakeup Call”signal. The duration TypeAG of this signal is either AGN o AGT;
e Phy APPG.ind() enables the Physical layer to inform the Data Link layer of the end of the
trapmsmission of a ‘Wakeup Call” signal,
e Phy ASO.req(krame) enables the Data Link layer to request the Physical layer to tqansmit
a “Forgotten Stations Call” frame;
e Phy ASQ@:ind(Frame) enables the Physical layer to inform the Data Link layer that 4 frame
Frgme has been received in one of the time slots of the forgotten stations;

ical layer

Phy COLL.ind() enables the Physical layer to inform the Data Link layer that a collision

has been detected in one of the time slots of the forgotten stations;

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

Ala

rm;

Phy_ALARM.ind() enables the Physical layer to inform the Data Link layer of the arrival of
an alarm;

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
occurrence of a fatal error identified by the number ErrorNb.
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5.1.5 State transitions
Table 4 — Physical-62056-3-1 state transitions: Primary Station
Initial Triggering condition Set of actions Final
state state
Initial $true() MaxRS0O=3 Stopped
MaxIndex=128
Collision=FALSE
SessionAGT=FALSE
wait_time(TICB)
Stopped Phy_APPG.req(AG) & AG=AGN stop_timer(TOAG) W.AG
HeagAbert=FALSE
TypeAG=AGN
send_AG(TypeAG)
Stopped Phy_APPG.req(AG) & AG=AGT SessionAGT=TRUE WIAG
FlagAbort=FALSE
TypeAG=AGT
send_AG(TypeAG)
Stopped time_out(TOAG) Phy_ABORT.ind(ER-2) Stopped
SessionAGT=FALSE
Stopped Phy_ABORT.req() $none() Stopped
Stopped data-carrier_on init_timer(TAB) WETABS
init_timer (TASB)
W.ETABS | data_carrier_off Stop_timer(TASB) Stopped
stop_timer(TAB)
W.ETABS [time_out(TAB) Phy_ABORT.ind(EP-3) W TASB
Phy_ALARM.ind()
W.AG AG_sent_event Phy_APPG.ind() W ITAB
init_timer(TEMPO)
W.AG Phy_ABORT.req() FlagAbort=TRUE WIAG
W.TAB data-carrier_on Carrier = TRUEInit_timer(TAB) W ITAB
init_timer (TASB)
W.TAB data-carrier_off Carrier = FALSE W [TAB
stop_timer(TAB)
stop_timer (TASB)
W.TAB time_out(TEMPO).&not(FlagAbort) & not(Carrier) init_timer(TOL) M.Bend
W.TAB time_out(TEMP®) & FlagAbort & not(Carrier) wait_time (TOL) T.$ession
W.TAB time_out(TEMPO) & Carrier init_timer(TOL) WIETAB
W.TAB Phy _ABORT.req() FlagAbort=TRUE W ITAB
W.ETAB time»out(TAB) Phy_ABORT.ind(EP-3) WTASB
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.req(Frame) Service=UNACKNOWLEDGED SendFirst
M.Send Phy_ASO.req(Frame) Service=ASO SendFirst
M.Send Phy_ABORT.req() $none() M.Send
M.Send time_out(TOL) $none() T.Session
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Initial
state

Triggering condition

Set of actions

Final
state

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

SendFirst

$true()

stop_timer(TOL)
Size=size(Frame)

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

Sending

Tt LT
Tt _tmeT (T o)

Sending

octet_sent_event & Size>0

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

Sending

Sending

octet_sent_event & Size=0

stop_timer(TOE)
wait_time(TAO)

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

Answer

Service=NORMAL | Service=UNACKNOWLEDGED

init_timer(TA10)

M.Rec

Answer

Service=ASO

WinRSO=1
init_timer(TARSO)
init_timer(TA10)

M.Rec

M.Rec

octet_received_event

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

Receiving

M.Rec

collision_detected_event

stop_timer(TA10)
Collision=TRUE
init_timer(TAO)

Receiving

M.Rec

time_out(TA1Q)

$none()

Received

M.Rec

Phy_ABORT.req()

FlagAbort=TRUE

M.Rec

Receivirg

octet_received_event & Index<=MaxIndex

stop_timer(TAO)
Index=Index+1
read_data(RecB)

concat(Frame, RecB)
it Hmnr(TAﬁ)

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

Receiving

time_out(TARSO)

Phy_ABORT.ind(EP-5F)
wait_time(TAO)
FlagAbort=TRUE

Received

Receiving

Phy_ABORT.req()

Flagabort = TRUE

Receiving

Received

Service=NORMAL & not(Flagabort)

Phy_DATA.ind(Frame)
init_timer(TOL)

M.Send
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Initial Triggering condition Set of actions Final
state state
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.Session
(TypeAG=AGN)
T.RSO (WINRSOIMaxRSO) & (1YPEAG=AGN]) maex=1 WIRSO
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 5 — Power supply management state transitions
(only for non-energized Secondary Station)
Initial state Triggering condition Set of actions Finpl 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.TIVASB2
Stopped occur(data_carrier_on) init_timer(TOSEUIL) W.T|IOSEUIL
init_timer(TAGT)
W.TOSHUIL | time_out(TOSEUIL)& not(Flagalarm) station_power(ON) W.AGT
W.TOSHUIL | occur(data_carrier_off) & nlot(Flagalarm) stop_timer(TOSEUIL) Stopped
stop_timer(TAGT)
W.TOSHUIL | time_out(TOSEUILy) & Flagalarm station_signal(ON) W.AGT
Tend = TOAG
W.TOSHUIL | occur(data_carrier_off) & Flagalarm stop_timer(TOSEUIL) Hid¢
stop_timer(TAGT)
Tend = TOAGN
init_timer(Tend)
W.TOSHUIL | oecur(cpt_carrier_on) & Flagalarm init_timer(TVASB) W.T|VASB1
W.AGT occur(data_carrier_off) stop_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.Sel occur(octet_received_event) stop_timer(TOAPPEL) Select
init_timer(TOBAVARD)
init_timer(TAOQO)
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
Select occur(octet_received_event) stop_timer(TAO) Select
init_timer(TAO)
Select time_out(TAO) stop_timer(TOBAVARD) W.Answer
init_timer(TOPRE)
Select time_out(TOBAVARD) & not(Flagalarm) stop_timer(TAO) Stopped
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Initial state Triggering condition Set of actions Final state
station_power(OFF)
Select 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) 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) Hid
(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(AGHN) W.AB
Hide occur(cpt_carrier_on) & Flagalarm & not(FlagSendalarm) init_timer(TVASB) W.T|VASB1
W.AGen|d occur(data_carrier_off ) wait_time(TOALR) W.AB
Send*AG(AGN)
W.TVASB1 | occur(cpt_carrier_off) stop_timer(TVASB) Hide¢
init_timer(Tend)
W.TVASB1 [time_out(TVASB) FlagSendAlarm = TRUE Hid¢
init_timer(Tend)
W.TVASB1 |time_out(Tend) $none() W.TIVASB2
W.TVASB2 | occur(cpt_carrier_off) stop_timer(TVASB) Stopped
station_signal(OFF)
W.TVASB2 | occur(data_carrier_on) $none() W.T|VASB1
W.TVASB2 [time_out(TVASB) Send_AG(AGN) W.AB
W.AB AG_sent_event FlagSendAlarm = FALSE | Stopped
station_signal(OFF)
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Table 6 — Physical-62056-3-1 state transitions: Secondary Station

-31 =

Initial state Triggering condition Set of actions Final state
Initial energized() MaxIndex=128 Stopped
FlagRSO=FALSE
FirstWinRSO=FALSE
Initial not(energized()) MaxIndex=18 Stopped
FlagRSO=FALSE
FirstWinRSO=TRUE
Stopped AG_received_event Stop_timer(TOAG) M.Rec
init_timer(TA10)
Stopped Phy_ALARM.req() TypeAG=ASB W.ASB
Send_AG(TypeAG)
Stoppefl time_out(TOAG) MaxIndex=18 Stopped
FirstWinRSO=TRUE
M.Rec octet_received_event Stop_timer(TA10) Receiying
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) Receiying
Index<=MaxIndex Index=Index+1
Read_data(RecB)
Concat(Frame, RecB)
init_timer(TAQ)
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)
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.Red
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
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Table 7 — Meaning of the states listed in the previous tables

State Meaning
Initial Initialization of the variables of the layer
Stopped Waiting state for a “Wakeup Call” signal
W.ETABS Waiting for the end of an “Alarm-bus” signal received in a Stopped state
(Wait for end of “Alarm-Bus”)
W.AG Waiting for the end of a “Wakeup Call” signal transmission
(Wait for end of “Wakeup Call”)
W.TAB Waiting for an “Alarm-Bus” signal during delay at the end of transmission of a
(Wa|t “Alatrm Rne”) “\I\lalu:nnrr_\ call” eignal
W.ETAB Waiting for the end of an “Alarm-Bus” signal received after the transmisgion of a

(Wait fof end of “Alarm-Bus”)

“Wakeup call” signal

W.TASH

Waiting for the triggering of wakeup TASB after the beginning.of.the recgption
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 te,send

(Must Sénd)

T.Sessiqn Testing the type of the session (with an energized or not energized Secgndary
Station)

SendFirgt Sending the first byte of the frame to be\sent

Sending Recurrent state of the transmittep-trtansmitting one byte at a time

Answer Branching depending on the service requested

M.Rec Initial state of the receiverwaiting for the first byte of a frame

(Must Regceive)

Receivirlg Recurrent state of the receiver receiving one byte at a time
Receivep Processing the received frame depending on the service requested
T.RSO Testing the_end of the last time slot for RSO frame reception

(Test lagt RSO)

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

(Wait fof end of an RSO time
slot)

W.ASB Waiting for the end of a “Alarm Secondary-Bus” signal transmission
W.TOA(Q Initializing the “end of session” TOAG timer if needed

W.TOSHUIL Waiting for the triggering of wakeup TOSEUIL

W.AGT Waiting for an AGT “Wakeup Call” signal

W.Sel Waiting for a preselection frame

(Wait fof preSelection)

Select 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 Secondary-Bus”
signal during a session

W.TVASB2 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
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Table 8 — 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” signal has
been correctly detected

AG_sent_event

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

alarm_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(Hrame, RecB)

Concatenation of the byte RecB in the being built frame Frame

data_cafrier_on, data_carrier_off

Occurrence of the detection on the bus of the data carrier,on, thg data
carrier off

energizgd()

Check that the station is energized

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

or init_timer(TAB)

setting of wakeup TOAPPEL, TOSEUIL, TAGT; TOBAVARD, TORRE,
TOL, TOE, TAO, TA10, TARSO, TOAG, TVASB/or TAB

occur(cgt_carrier_on),
occur(cgt_carrier_off),
occur(dgta_carrier_on),
occur(data_carrier_off),
occur(ogtet_received_event)
or occurfoctet_sent_event)

Occurrence (reperting 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 orf the

emission;of‘a byte

octet_repeived_event

Event from the modem reporting that a byte has been received

octet_sgnt_event

Event from the modem reporting that a byte has been sent

read_dafa(RecB)

Processing of the byte_received_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” signa| of
duration TypeAG (AGN or AGT)

send_odtet(Frame, Ihdex)

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

size(Frame)

Calculation of the number of bytes of the frame Frame

station_poewer(ON)

Turning ON or OFF the energy supply to the device

or statior—pewerOF—

station_signal(ON)
or station_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),
stop_timer(TA10),
stop_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 TOAG or TARSO only if it has previously been set
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Procedure, function or event

Definition

time_out(TOAPPEL),
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)

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

or stop_timer(TAB)
wait_time(TAO), Calculated delay during time TAO, TICB, TOL or TOALR
wait_timle(TICB),
wait_time(TOL)
or wait_{ime(TOALR)
wait_wirjdow(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)
5.1.6 List and processing of errors
Errors jare listed using the following codes:
ER = error in the Physical layer
— | = separator
N| = error number
F | = fatal error
Table 9 — Error summary table
Expiry of TOL wakeup (Primary Station) before the Data Link layer requests a frame transmissior or
expiry of TA10 wakeup, (Secondary Station) before any character has been received from the Prinary
EP-1 station
This error leads(tojthe expectation of a “Wakeup Call” signal after having informed the Data Link |Jayer
Expiry of TOAG wakeup before any “Wakeup Call” signal
EP-2
This error)eads to the expectation of a “Wakeup Call” signal after having informed the Data Link |Jayer
An(alarm has been received
EP-3
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
EP-3F
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-4F
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-5F
This error leads to the reinitialization of the Physical layer after having informed the Data Link layer

If any of these errors occurs, it is sent up locally by means of the Phy ABORT.ind service

primitive. The complete list of fatal error numbers is given in Annex C.
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5.2 Data Link layer

5.21

Link-62056-3-1 protocol

The Link-62056-3-1 protocol of the Data Link 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 Data Link layer transforms the physical channel used by the Physical layer to a logic
channel able to transmit reliable information. Its main functions are:

e to carry out a serialization and a deserialization of the data (if the physical channel

fungtionsseriatty one bitata timey;

e to gynchronize the transmission and reception frames;

e to

e to
5.2.2

On the
AGT
incomq

Iter the frames according to primary and secondary addresses;

nsure efficient protection against transmission errors.
Management of exchanges

Primary station, the Link-62056-3-1 protocol takes over the transmission of an A

atibility in the addresses of a DSDU received from the™Mipper layer indicates

error ahd the stop of the Link-62056-3-1 protocol.

On the
as rec(

For no
Call” s
Thus,

second
Nevert
station

5.2.3

The us
Table

Secondary Station, reception of an incorrectd{pame does not require any procq
vering is left to the Primary Station.

N-energized stations, the detection of a fForgotten Stations Call” after an AGT “W
gnal leads to an RSO response which-'always takes place in the first RSO tim
the Primary Station, when detecting a collision after such a sequence, perfd

“Forgotten Stations Call”, but\this time after an AGN “Wakeup Call”
heless, when no collision is detected after the first call, there is one or no fo
and no need for a second call:

Data Link services and service primitives

er of the Link-62056-3-1 protocol can use the services and service primitives g
0.

Table 10 — Data Link services and service primitives

A\GN or

\Wakeup Call” signal according to the type of Secondary Station. Detecfion of

a fatal

bssing,

akeup
e slot.
rms a
signal.
gotten

iven in

Service Service primitive
DL_DATA DL_DATA.req(DSDU)
DL_DATA.Md(DSDU)
DL_ALARM DL_ALARM.req()
DL_ALARM.ind()
DL_ABORT DL_ABORT.req()
DL_ABORT.ind(ErrorNb)

The role 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 DL _DATA.ind(DSDU) enables the Data Link layer to inform the Application layer of the

arri

val of a DSDU data packet;


https://iecnorm.com/api/?name=d63c9966ea8b337edbd6102723a26102

- 36 — 62056-3-1 © IEC:2013

e DL _ALARM.req() enables the Application layer to request the Data Link layer to transfer
an alarm;

e DL_ALARM.ind() enables the Data Link layer to inform the Application layer of the arrival
of an alarm;

e DL _ABORT.req() enables the Application layer to request the Data Link layer to end its
activity;

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

The vdlue 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 dsing a
previols version of the protocol.

The value of the maximum number, MaxRSO, of RSO time slots~for the processing of a
“Forgoften Stations Call” is set to 3 after an AGN “Wakeup Call”ysignal, at 1 after an AGT
“Wakepp Call” signal.

The Sgcondary Station shall know the list of Primary Station addresses and the list of TABI to
which |t 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.

5.2.5 State transitions

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

Initial Triggering condition Set of actions Final
state state
Initial Strue() MaxRetry=2 Stopped

MaxChain=5
Stopped| |DL_DATA.req(BSDU) & NbChain=0 AG
check_req(DSDU) MaxRSO=3

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

context(ADS, ADP, TypeAG)
Com=command(DSDU)
TA(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.Req
not(RepeatASO)
W.AG Phy_APPG.ind() & PreSel Index=MaxRetry+1 M.Rec
Fr=PRE

Fr=concat(size_frame(Fr), ADS, ADP, Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
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Initial Triggering condition Set of actions Final
state state

W.AG Phy_APPG.ind() & NoRetry Index=MaxRetry+1 M.Rec

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() 1|.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(ErroryNb) 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) .EndS
EP-2
T.Error (Error_Nb = EP-1) & TypeAG = AGT $nane() .EndS
T.Req Com=IB | Com=TRB Fr=DSDU .EndS
Fr=concat(size_frame(Fr), ADS, ADP,
Fr)
Fr=concat(Fr, crc(Fr))
Phy_UNACK.req(Fr)

T.Req Com=ASO & TypeAG=AGN MaxRS0O=3 M.RSO
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=concat(Fr, crc(Fr))
Phy_ASO.req(Fr)

T.Req ((NbChain<MaxChain) & Fr=DSDU M.Rec
(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.Rec
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 & Com=REC)

Phy_APPG.req(AGN)
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Initial Triggering condition Set of actions Final
state state
M.Rec Phy_DATA.ind(Frame) & check_frame(Frame) & DSDU=extract_DSDU(Frame) M.Send
not(PreSel) DL_DATA.ind(DSDU)
M.Rec Phy_DATA.ind(Frame) & check_frame(Frame) & PreSel=FALSE T.Req
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() .EndS
not(check_frame(Frame)) & DL_ABORT.ind(EL-2F)
Index>MaxRetry
M.Rec DL_ABORT.req() Phy_ABORT.req() .EndS
M.Rec Phy_ABORT.ind(ErrorNb) DL_ABORT.ind(ErrorNb) .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))
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) .EndS
T.RSO MaxRSO=1 & Collision MaxRSO=3 AG
Collision=FALSE
RepeatASO=TRUE
Phy_APPG.req(AGN)
T.RSO (MaxRS0O=1 & not(Collision)) | (MaxRSO<>1 & DSDU=rso(RSO, Collision, ListRSO) .EndS
NbRSO>=MaxRSO) DL_DATA.ind(DSDU)
T.RSO NbRSO<MaxRSO NbRSO=NbRSO+1 M.RSO
M.Send DL_DATA.req(DSDU) & Com=command(DSDU) 1. Req
check_req(DSDU) & not(EP-1)
M.Send DL_DATA.req(DSDU) & Com=command(DSDU) .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.EndS
not(check_req(DSDU)) DL_ABORT.ind(EL-1F)
M.Send| |Phy”ABORT.ind(EP-1) EP-1=TRUE M.Send
M.Send “—Phy—ABORFAHEP-2 $ronet) 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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Table 12 — Link-62056-3-1 State transitions: Secondary Station

Initial Triggering condition Set of actions Final
state state
Initial $true() 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.Com Com=IB FlagDSO=TRUE Stopped

Discovered=FALSE
Phy_ABORT.req()

T.Com Com=TRB DSDU=extract_ DSDU(Frame) Stopped
DL_DATA.ind(DSDU)
Phy_ABORT'req()

T.Com Com=PRE Fr=SEL Stopped
Fr=concat(size_frame(Fr), ADS, ADP, Fr)
Fr=Coneat(Fr, crc(Fr))

Rhy DATA.req(Fr)

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))
T.Com Com=ENQ | Com=REC | Com=TRF | COM=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” signal
(Wait for end of “Wakeup Call”)
W.EndS Waiting for the end of the session

(Wait for End of Session)

T.Req Test the nature of a request from the upper layer
(Test Request)

M.Rec Waiting state for an indication from the lower layer
(Must Receive)

M.RSO Waiting for an RSO frame following an ASO frame sent
(Must receive RSO)

T.RSO Testing the end of the last time slot for RSO.frame reception
(Test Igst RSO)

M.Send Waiting state for a request from the upper layer
(Must Jend)

T.Com Test of the command code of a received frame
(Test Command)

Table 14 — Definition of the procedures and functions
classified in alphabetical order

Procedure or function Definition
build_R$O(ListRSO, Extraction of the RSO eléments (TAB and ADS fields) from the received RSO frgme
Frame) Frame and concatenatign with the preceding list ListRSO

check_alddress(Frame) Check that the ADP)and ADS addresses are recognized according to the followipg
criteria:

— ADPRis 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

check_flame(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 command 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) Extraction of the value of the command code of a DSDU to send or a received frame

or command(Frame) Frame

concat(N, ADS, ADP, Concatenation of the fields N, ADS and ADP with the DSDU or concatenation of the

DSDU) CRC at the end of the frame Frame

or concat(Frame, CRC)

context(ADS, ADP, Extraction of the corresponding values from the communication context

TypeAG)

crc(Frame) Calculation of the CRC of the frame Frame to send
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Procedure or function

Definition

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_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 RSO

ListRSO))

elements (TAB and ADS fields)

size(Frame)

Calculation of the size of the frame Frame received

size_frajne(DSDU)

Calculation of the size of the frame associated with a DSDU to be sent‘(size(DSPU) +
10)

test_TABi(Frame, TAB)

If the first TABi contained in the received ASO frame Frame eqdals 00, check thpt
Discovered=FALSE then, after provision of a whole random integer between 0 apd 100,
check that this integer is smaller than the response probapility (second TABi). Ir] 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 menporized
in the TAB variable;

If the first TABi contained in the received ASO frame Frame does not equal 00 dr FF,
check that FlagDSO=TRUE and check that\the Secondary Station has been
programmed to one of the TABi contain@dvin the received ASO frame Frame. In fhis
case, the first of these values is memorized in the TAB variable

update_flag_DSO(COM)

Set FlagDSO to FALSE and Discovered to TRUE if COM equals ENQ

window |RSO()

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

5.2.6 List and processing of errors

Errors jare listed using the following codes:

El =
— | = separator

= error number
F | = fatal érrror

error in the Data.Link layer

Table 15 — Error summary table

Dnr\npfinn of a-command-code-not r\nmrr_\oﬁhla with-the ADP and ADS addresses-memorized-in-th

EL-1F communication context (Primary Station only)

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

Incorrect response from the Secondary Station after either a non-energized station preselection frame or

EL-2F 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
5.31 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 uger of the Application-62056-3-1 protocol can use the services and service primitives
given ip 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)

The ro|e assigned to each primitive is as folows:

e A DATA.req(COM, ASDU) enables-the application to request the Application l3yer to
trapsfer a COM (ENQ, REC, TRETRB, IB or ASO for a Primary Station and DAT|, DRJ,
EOR or TRA for a Secondary\Station) command code linked with an ASDU information
unit;

e A DATA.ind(ASDU) enables the Application layer to inform the application of the arfival of
an ASDU information tmit;

o A _ALARM.req()enables the application to request the Application layer to send an aJarm;

e A_ALARM.ind()senhables the Application layer to inform the application of the arrivgl of an
alafm;

o A ABORTreq() enables the application to request the Application layer to end its agtivity;

o A_ABORT.ind(ErrorNb) enables the Application layer to inform the application [of the
occurrence of a fataterror identified by the omber ErrorNb:

5.3.3 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.
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5.3.4 State transitions
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|Resp
M.Rec A_ABORT.req() DL_ABORT.req() Stopped
M.Rec DL_ABORT.ind(ErrorNb) & A_ABORTIind(ErrorNb) 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.EndS DL_ABORT.ind(ErrorNb) A_ABORT.ind(ErrorNb) Stopped
W.EndS| |[A_ABORT.req() DL_ABORT.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=EOQOS) |
(Com=AUT & Resp=DRJ)
T.Resp Com=REC & Resp=ECH & natk(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<>RSO0) | A_ABORT.ind(EA-1F) Siopped
(Com=ENQ & Resp<>DAT & Resp<>DRJ) | DL_ABORT.req()
(Com=TRF.&"“Resp<>TRA & Resp<>DRJ) |
(Com=REC-& Resp<>ECH) | (Com=AUT & Resp<>ARJ
& Resp<pDRJ & Resp<>EOS)
T.Resp Com=REC & (Resp<>ECH | (na1k(DSDU)<>Na1k) | A_ABORT.ind(EA-2F) Stopped
(Zdt<>zdt(DSDU)) DL_ABORT.req()
T.Resp Com=AdT&Resp=ARY ORF = Stopped

PRWA )
A=A RN B RAv LY =7 o wiv)

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) Req=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)
BL—DBAFA+ea{ARBY)
Na2k=cipher(Na2)
Req=REC
Stoppefl A_ALARM.req() & DL_ALARM.req() Stopped
alarm_detection()
M.Send A_DATA.req(COM, ASDU) & APDU=concat(COM, _, _,-ASBU) Stopped
(((COM=DAT | COM=DRJ) & DL_DATA.req(APDU)
Req=ENQ) |
((COM=TRA | COM=DRJ) &
Req=TRF) |
(COM=DRJ & Req=REC))
M.Send A_DATA.req(COM, ASDU) & APDU=concat(EOS, 0, 0, ) Stopped
(COM=EOS & Req=REC) DL_DATA.req(APDU)
M.Send DL_ABORT.ind(ErrorNb) A_ABORT.ind(ErrorNb) Stopped
W.AUT DL_DATA.ind(DSDU) & ASDU=concat(REC, _, _, Zdt) M.Send
command(DSDU)=AUT & A_DATA.ind(ASDU)
na2k(DSDU)=Na2k
W.AUT DL_DATA.ind(DSDU) & APDU=concat(ARJ, _, _, ") Stopped
command(DSDU)=AUT & DL_DATA.req(APDU)
na2k(DSDU)<>Na2k
W.AUT DL_ABORT.ind(ErrorNb) A_ABORT.ind(ErrorNb) Stopped
Table 19 — Meaning of the states listed in the previous tables
State Meaning
Stopped Waiting state for the first request from the upper layer or the first indication from fhe
PP lower layer
M.Rec Standby for the response to the request transmitted
(Must Regceive) y P q
T.Resp . .
(Test Rdsponse) Processing of the response received
M.Send — -
(Must Send) 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 Concr&(f‘f\l\n, n, ﬂ‘ _) fiold ZDT (TI\D and DATA Fir\lrlo) or-coneatanation-of- 2 COM command-coda and

the ZA1 = 0 and ZA2 = 0 fields

na1(DSDHU) Extraction of the Na1 value from the ZA1 field of a received REC frame
nalk(DYDU) Extraction of the Na1k value from the ZA1 field of a received ECH, frame
na2(DSDHU) Extraction of the Na2 value from the ZA2 field of a received ECH frame
na2k(DYDU) Extraction of the Na2k value from the ZA2 field of a received”AUT frame
randomike() Generation of a random number according to the precedure described in Annex G
zdt(ASDU) Extraction of data (TAB and DATA fields) from a(REC request, a REC framg or an
or zdt(DBDU) ECH frame

5.3.5 List and processing of errors

Errors jare listed using the following codes:

EA = error in the Application layer
— | = separator

N| = error number

F | = fatal error

Table 21 — Error summary table

The response command.code of the received frame does not correspond with the request command code
EA-1F || (Primary Station onty)

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

=}

The Secondary Station has not been correctly authenticated (Primary Station only)
EA-2F

=}

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

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

EA-3F

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

=}

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

6.2.1 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:

6.2.2 Management of exchanges

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

to ¢arry out serialization and deserialization of the data (if the physical channel functions
serjally one bit at a time);

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

to gnsure efficient protection against transmission errors.

Bus Injtialization, Alarm and Forgotten Stations Call services<aré provided by the Lipk E/D
protocol of the Data Link layer of the local bus data exchahge profile with DLMS, b{t their
operatlon takes place outside the Application layer. In particular, the forgotten station flag can
be updated by the Application Programming Interfaces'when a remote reading ex¢hange

occurs

Excepf during opening of the communication session and Bus Initialization, Alarm report or
management of Forgotten Stations Call, the\protocol is perfectly symmetrical, anfd both

stationg take turns to act as Transmitter and\Receiver.

After gending a frame, the Data Link_layer of the Transmitter end always waits for al frame
from the Data Link layer of the Receiver before transmitting again. This wait is controjled by

the T1|wakeup, whose duration js-10 s.

After 9ending a frame and ‘receiving an acknowledgement of the previously sent one, the
curren{ frame is retransmitted. The number of repeat transmissions is limited to MaxRetry.
Above|this number, the_communication is stopped at the Data Link level and the Application

layer ig informed.

Each {ime a frame is received by one of the systems, an answer frame is immediately
transmfitted. <Fhis transmitted frame may contain data from the Application layer. It plways
contains a'\Send number and a Confirm number calculated according to the values of those

previoysly.sent and received. The following algorithm is used to calculate these numbers:

if the last frame received is error-free and its Send number is equal to the 1's complement
of the previous Confirm number in transmission, then the data packet is transmitted to the
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;

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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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)
DL_IB DL_IB.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)
The ro|e assigned to each primitive is as follows:

e DL

trapsfer a DSDU data packet with the priority Pr 3,

e DL]

arr
e DL]
to s
e DL]
Lin

pag

e DL]
Prg
e DL]
lay
e DL]

terminate its activityywith the priority Strong 4,

e DL]
0OcCd

6.2.4

| DATA.req(Pr, DSDU) enables the Application layer totequest the Data Link layer to

| DATA.ind(Pr, DSDU) enables the Data Link layerto inform the Application layef
val of a DSDU data packet with the priority Pr;

| IB.req() enables the Application Programming Interface to request the Data Lin
end a Bus Initialization frame;

| ASO.req(DSDU) enables the Application Programming Interface to request th
k layer to send a Forgotten Statiopns Call frame in accordance with a DSD
ket;

| ASO.ind(Collision, List) enables the Data Link layer to inform the App
gramming Interface of the result of a Forgotten Stations Call;

| ALARM.req() enables the Application Programming Interface to request the Da
br to transfer an alagn;

of the
Kk layer

e Data
) data
ication

fa Link

| ABORT.req(Strong) enables the Application layer to request the Data Link layer to

| ABORT.ind(ErrorNb) enables the Data Link layer to inform the Application layer
urrencerofia fatal error identified by the number ErrorNb.

Data'Link parameters

of the

The va

MaxRetry, is set to 2.

ection,

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 i

t has been programmed.

3) 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
Table 23 - Link-E/D state transitions: Primary Station
Initial Triggering condition Set of actions Final
state state
Initial Strue() MaxRetry=2 Stopped
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(ErrorNb) Stopped
Stopped Phy_ALARM.ind() create_alarm(TPDU) Stopped
DL_DATA.ind(Pr=|%, TPDU)
W.AG Phy_APPG.ind() & not(RepeatASO) & NbChain =0 $none() TJReq
W.AG Phy_APPG.ind() & not(RepeatASO) & NbChain <> 0 |NbChain =0 M Send
W.AG Phy_APPG.ind() & RepeatASO RepeatASO=FALSE MLRSO
PhylASO.req(Fr)
W.AG DL_ABORT.req(_) Phy_ABORT.req() W.EndS
W.EndS (Phy_ABORT.ind(EP-2) & $none() Stopped
TypeAG=AGT) |
(Phy_ABORT.ind(EP-1) &
TypeAG=AGN)
W.EndS Phy_ALARM.ind create_alarm(TPDU) Stopped
DL_DATA.ind(Pr =1, TPDU)
W.EndS Phy_ABORT.ind(ErrorNb) & DL_ABORT.ind(ErrorNb) W.EndS
ErrorNb<>EP-1 & ErrorNb<>ER-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 MIRSO
NbRSO=1
ListRSO=""
Collision=FALSE
Fr=DSDU
Size=size_frame(Fr)
Fr=concat(Size, ADS, ADP, ASO,
)
7
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=mn
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.RSO Phy_ASO.ind(Frame) & $none() TIRSO
size(Frame)=0
M.RSO Phy_ASO.ind(Frame) & build_RSO(ListRSO, Frame) TIRSO
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 MaxRSO=1 & Collision MaxRSO=3 W.AG
Collision=FALSE
RepeatASO=TRUE
Phy_APPG.req(AGN)
T.RSO (MaxRS0O=1 & not(Collision)) | (MaxRSO<>1& DL_ASO.ind(Collision, ListRSO) W.EndS
NbRSO>=MaxRSO)
T.RSO NbRSO<MaxRSO NbRSO=NbRSO+1 MLRSO
M.Send exist_dl_data_req( Send=incr(Send) M|Rec
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(DE_DATA.req(Pr=1, _)) & exist_dl_data_req( Send=incr(Send) M{Rec
DL_DATA.req(Pr=0, 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=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 P:Iy_DATA.;IId(rIGIIIU) & ||ut<u:|cu'r\_f|alllc(rlalllc) & P:Iy_DATA.IC\..{\Irl) vh.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
Table 24 — Link-E/D state transitions: Secondary Station
Initial Triggering condition Set of actions Finrl
state stafe
Initial $true() MaxRetry=2 Stopped
FlagDSO=TRUE
Discovered=FALSE
Flag_alarm = FALSE
Stoppe Phy_DATA.ind(Frame) & ADP=extract_ADP(Frame) T.dom
check_frame(Frame). & Com=command(Frame)
check_address(Frame)
Stoppe Phy_DATA.ind(Frame) & Phy_ABORT.req() Stopped
check_frame(Frame) &
not(checkvaddress(Frame))
Stoppe Phy(DATA.ind(Frame) & $none() Stopped
noet(echeck_frame(Frame))
Stoppe DL_ALARM.req() & Phy_ABORT.req() Stopped
alarm_detection() Flag_alarm = TRUE
Rha AL ADMM coal)
Ray—AARM-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))
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))
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Initial Triggering condition Set of actions Final

state state

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

DL_DATA.req(Pr=1, DSDU)) 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) |

M.Seng not(DL_DATA.req(Pr=1, _)) & Discovered = TRUE M.ﬂtec
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,SendyConfirm)
Fr=concat(Size, ADS;~ADP, Com, Fr)
Fr=concat(Fr, crc(Rr))
Phy_DATA.req(Fr)

M.Seng not(DL_DATA.req(_, _)) Pr=0 M.Rec
Fr=""
Index=1
Size=size_frame(Fr)
Com=¢om(DATA+,Pr,Send,Confirm)
Fr=cohcat(Size, ADS, ADP, Com, Fr)
kr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
M.Rec Phy_DATA.ind(Frame) & stop_timer(T1) M.$end
(check_frame(Frame) & Confirm=incr(Confirm)
check_address(Frame) & Ack_expected=FALSE
is_data+(Frame) & DL_DATA.ind(extract_prty,
is_ack(Frame)) & extract_text(Frame))
is_text(Frame)
M.Rec Phy_DATA.ind(Frame) & stop_timer(T1) M.$end
(check_frame(Frame) & Ack_expected=FALSE
check_address(Frame).&
is_data+(Frame) &
is_ack(Frame)) & not(is_text(Frame))
M.Rec Phy_DATA.ind(Erame) & stop_timer(T1) M.Rec
not(check_frame(Frame) & Phy_DATA.req(Fr)
check_address(Frame) & Index=Index+1
is_data*k(Frame) &
iscack(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 datat(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()
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
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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 . « » i
(Wait for end of “Wakeup Call") Waiting for the end of a requested “Wakeup Call” signal
\(/\\//\)I:irt](igr End of Session) Waiting for the end of the session
T-Reg
R esthequest) Test the nature of a request from the upper lTayer
M.RSO - .
(Must receive RSO) Waiting for an RSO frame following an ASO frame sent
TIRSO . . .
(Test last RSO) Testing the end of the last time slot for RSO frame reception
?;/.Ifsetngend) A frame shall be sent (possibly with the Text(field empty)
M.Rec . S
(Must Receive) Waiting state for an indication from thé lewer layer
T|Com \
(fest Command) Test of the command code of a received frame

Table 26 — Definition of the procedures and functions classified in alphabetical qrder

Procedure or function

Definition

Alarm_dletection()

Check that the status of alarm mode is Active

build_R$O(ListRSO, Frame)

Extraction‘of the RSO elements (TAB and ADS fields) from the recgived
RSO frame Frame and concatenation with the preceding list ListR§O

check_address(Frame)

Check that the ADP and ADS addresses are recognized according|to the
fellowing 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 is the secon@ary
station address

check_ffame(Frame)

check that the frame Frame received is correct:

— number of bytes greater than or equal to 11 and lower than or g¢qual to
128;

— CRC correct;
— number of bytes compatible with the field Size;

— command caode recaognized
S

com(DATA+, Pr, Send, Confirm)

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

command(Frame)

Extraction of the value of the command code of the received frame Frame

concat(Size, ADS, ADP, COM,Text)
or concat(Frame, CRC)

Concatenation of the fields Size, ADS, ADP, COM and Text 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

create_alarm(TPDU)

Calculation 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

exist_dl_data_req(
DL_DATA.req(Pr, DSDU))

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



https://iecnorm.com/api/?name=d63c9966ea8b337edbd6102723a26102

62056-3-1 © IEC:2013

— 53 —

Procedure or function

Definition

exist_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

exist_dl_req(DL_IB.req()) or
exist_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 priv(Erame)

Extraction of the Prinrity field from a received frame Frame

extract_fext(Frame)

Extraction of the Text field from a received frame Frame

init(TypgAG)

Set Index to MaxRetry if TypeAG equals AGT, otherwise t610

init_incrfhain()

Set IncrChain to 0 if alarm supported, otherwise
to 1

init_timgr(T1)

Setting of wakeup T1

is_ack(Hrame)

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+ figld
("111"B)

is_text(Hrame)

Check that the received framesFrame contains a non-empty Text field and
that the Send field equals the { 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 un|
(size(DSDU) + 44

stop_timer(T1)

Stopping of wakeup T1

test_TABi(Frame, TAB)

If the first\FABi contained in the received ASO frame Frame equalg 00,
check.that Discovered=FALSE then, after provision of a whole rangom
integer between 0 and 100, check that this integer is smaller than {he
response probability (second TABi). In this case, 00 is memorized |n the
TAB variable;

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

If the first TABI contained in the received ASO frame Frame does ot
equal 00 or FF, check that FlagDSO=TRUE and check that the Seqondary
Station has been programmed to one of the TABi contained in the feceived
ASO frame Frame. In this case, the first of these values is memorized in
the TAB variable

time_ouf(T1,)

Triggering of wakeup T1

window |RS©()

Provision of a whole random integer between 0 and MaxRSO-1 us¢d as

the number of the RSO time slot in which the station shall reply (refer to
Annex F)
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6.2.6 List and processing of errors
Errors are listed using the following codes:
EL = error in the Data Link layer
— = separator
= error number
F = fatal error
Table 27 — Error summary table
DL_ALARM.req() received during an association
EL-1F This request leads to the re-initialization of the Data Link layer after having requested the-Physical
layer to transmit an Alarm
Incorrect response from the Secondary Station after MaxRetry repeated transmissions*of a reqyest
EL-2F This error leads to the re-initialization of the Data Link layer after having informed the Applicati¢n 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 Applicati¢n layer
and caused the Physical layer to abort
If any |of these errors occur, it is sent up locally bysmeans of the DL_ABORT.ind s$ervice
primitiye. The complete list of fatal error numbers is gi%en in Annex C.
6.3 Application layer
6.3.1 General
The Application layer specification is~described in IEC 62056-51. This subclause |simply
clarifiep the operating profile for the‘loeal bus data exchange profile with DLMS.
6.3.2 Transport sub-layer,
The vdlue of the number.MaxPktSize (refer to IEC 62056-51), maximum size of Packqt field,
shall be set at 114.
6.3.3 Application sub-layer
As stafed in IEE'62056-51, the client_connect and server_connect functions shall be clarified
accordjng to,the communication medium used. For the local bus data exchange profile with

Table 28 — Client_connect function definition

service

Procedure or function Definition

client_connect(Adp, Ads) | If there is no active application association, the function sets the context param

ADS, ADP and TypeAG used by the lower layers.

same (ADP, ADS) addresses.

ADS) addresses.

eters

The function is transparent if there is already an application association active with the

The function fails if there is already an application association with different (ADP,
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7 Local bus data exchange with DLMS/COSEM

71 Model

The profile with DLMS/COSEM is different from the two other profiles in that the application
layer is the DLMS/COSEM application layer specified in IEC 62056-5-3 Ed. 1.0:—. This
enables data exchange over the Euridis bus with equipment that follow the DLMS/COSEM
application layer and the COSEM.

Another difference in this profile is the presence of a Transport layer and a Support Manager
Layer.

7.2 Physical Layer
7.21 General

The prptocol of the physical layer in the profile with DLMS/COSEM is identical to the pfotocol
of the|physical layer in the profiles with or without DLMS, up to theend of the forrect
negotiation of the transmission speed included. Once the speed negotiation phase is cgrrectly
complgted, the DLMS/COSEM physical layer is applied. This is notdifferent from the physical
layer with or without DLMS, except the transmission speed, thesMaxIndex value which shall
be 255 and the modification of the time-out values TOL and TA40,

After a| ‘Wakeup Call’ signal, asynchronous semi-duplex gommunication starts at 1 200 pauds,
8 bits|without parity on the bus during the whole €£€ommunication period without |speed
negotiation. After a successful speed negotiation, ‘eommunication is asynchronous,| semi-
duplex| 8 bits without parity at the negotiated speed.

equipment, in order to respect consumption\constraints, the communication speed stays at 1
200 bauds for the entire duration of th€ communication and the Maxindex at 128]|bytes.
DLMS/COSEM operation under Euridis remains possible with these initial settings.

This apeed negotiation only takes place «for non energized equipment. For engrgized

For non-energised equipment, operation with a DLMS/COSEM Application layer is ppssible
with orl 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 assodiations
are esfablished.

7.2.2 Physical Parameters

Commbpnicatiop~always starts at 1 200 bauds without parity, one stop bit. The maximun| frame
size is[128 bytes.

After gpeed negotiation, the newly negotiated speed is applied. The maximum framge size,
MaxIndex, becomes 255 bytes.

The value of the maximum number of RSO time slots for the processing of a ‘Forgotten
Stations Call’, MaxRSO, is set to 3.

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

7.2.3 Speed negotiation

Management of the speed negotiation occurs in the Support Manager layer. The physical
layer is informed of the new speed to apply, affecting the Maxindex and TOL. As a
consequence of the modification of the TOL value, following a speed negotiation, the
maximum waiting time of the first received byte of a frame rises to a value higher than the
TOL, depending on the application. By default this value is set to 1 100 ms.
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7.2.4 E/COSEM Physical Services and service primitives

The Physical E/COSEM protocol includes services and service primitives listed in Table 29.

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.rea(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)
Phy_SETUP PHY_SETUP.req(params)

The ro|e assigned to each primitive is a follows:
e Phy DATA.req(Frame) enables the Data Link layer to request the Physical lgyer to
trapsmit a frame Frame;

e Phy DATA.ind(Frame) enables the PRhysical layer to inform the Data Link layer|that a
frame Frame is available;

e Phy UNACK.req(Frame) enables:the Data Link layer to request the Physical l3yer to
tramsmit a frame Frame without'waiting for acknowledgement;

o Phy APPG.req (TypeAG)\enables the Data Link layer to request the Physical layer to
trapsmit a “Wakeup Call” signal. The duration TypeAG of this signal is either AGN o AGT;

e Phy APPG.ind() enables the Physical layer to inform the Data Link layer of the end of the
trapsmission of a tWakeup Call” signal;

e Phy ASO.req(Frame) enables the Data Link layer to request the Physical layer to tqansmit
a “Forgotten-Stations Call” frame;

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

Framé-has been received in one of the time slots of the forgotten stations;
e Phy _RSOTreq(Frame, Window) enables the Data Link layer 1o request the Physical layer

to transmit 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 been detected in one of the time slots of the forgotten stations;

e Phy ALARM.req() enables the Data Link layer to request the Physical layer to transmit 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;

e Phy ABORT.ind(ErrorNb) enables the Physical layer to inform the Data Link layer of the
occurrence of a fatal error identified by the number ErrorNb.
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e Phy SETUP.req(params) enables the Data Link layer to request the Physical Layer to
reconfigure itself according to the parameters related to the speed negotiation.
7.2.5 State transitions

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

Initial Initiation conditions Actions Final
status Status
Initial Strue() MaxRSO=3 Stopped
MaxIndex=128
Collision=FALSE
SessionAGT=EAl SE
wait_time(TICB)
Set_baudrate(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
sepnd\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.HTABS
init_timer (TASB)
W.ETABS data_carrier_off stop_timer(TASB) Initigl
stop_timer(TAB)
W.ETABS time_out(TAB) Phy_ABORT.ind(EP-3) W.TIASB
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.TAB data-carrier_on Carrier = TRUE W.TAB
init_timer(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—outTEMPO) 8 FlagAbort-8—not{Carrier) wait—time~(TOL) I.Skssion
W.TAB time_out(TEMPO) & Carrier init_timer(TOL) W.ETAB
W.TAB Phy_ABORT.req() FlagAbort=TRUE W.TAB
W.ETAB 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
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Initial
status

Initiation conditions

Actions

Final
Status

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

M.Send

time_out(TOL)

$none()

T.Session

M.Send

PHY_SETUP(params)

Set baudrate(new baudrate)
MaxIndex=255
TOL=2000ms

M.Send

TATO=Z2TUUms

T.Sessign

SessionAGT=TRUE

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

T.Sessign

SessionAGT=FALSE

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

SendFirgt

Strue()

stop_timer(TOLY
Size=size(Frame)

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

init ¢¢imer(TOE)

Sending

Sending

octet_sent_event & Size>0

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

Sending

Sending

octet_sent_event & Size=0

stop_timer(TOE)
wait_time(TAO)

Index=1
Frame=

Answer

Sending

Phy_ABORT.req()

stop_timer(TOE)
wait_time(TAO)

init_timer(TA10)
FlagAbort=TRUE

Sending

time_out(TOE)

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

M.Rec

Answer

Service=NORMALM
Service=UNACKNOWLEDGED

init_timer(TA10)

Answer

Service=ASO

WinRSO=1
init_timer(TARSO)
init_timer(TA10)

M.Rec

M.Rec

octet_received_event

stop_timer(TA10)
Index=Index+1
read_data(RecB)

Redeiving

concat(Frame, RecB)
init_timer(TAOQO)

M.Rec

Collision_detected_event

stop_timer(TA10)
Collision=TRUE
init_timer(TAO)

Receiving

M.Rec

time_out(TA10)

$none()

Received

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(TAOQO)

Receiving

Receiving

octet_received_event &
Index>MaxIndex

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

Received
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Initial Initiation conditions Actions Final
status Status
Receiving Collision_detected_event stop_timer(TAO) Receiving
Collision=TRUE
init_timer(TAO)
Receiving time_out(TAO) $none() Received
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)
Receivedl (Service=NORMAL & Flagabort) | wait_time(TOL) T.Spssion
Service=UNACKNOWLEDGED
Receivedl Service=ASO & Collision & Phy_COLL.ind() T.R[SO
not(Flagabort) Collision=FALSE
Receivedl Service=ASO & not(Collision) & Phy_ASO.ind(Fratne) T.RSO
not(Flagabort)
Receivedl Service=ASO & Flagabort $none() T.RSO
T.RSO (TypeAG=AGT) | stop_timer(TARSO) T.Spssion
(WinRSO>=MaxRSO0O) &
(TypeAG=AGN)
T.RSO (WinRSO<MaxRSO0O) & 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
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Table 31 — Power supply management state transitions
(only for non-energized Secondary Station)

Initial Triggering condition Set of actions Final state
State
Initial alarm_detection() Flagalarm=TRUE Stopped
FlagSendAlarm =FALSE
station_power(ON)
Set_baudrate(1200)
MaxIndex=128
TOL=100ms
TA10=120ms
Initial not(alarm_detection()) Flagalarm=FALSE Stopped
Set_baudrate(1200)
MaxIndex=128
TOL=100ms
TA10=120ms
Stopped occur(cpt_carrier_on) & Flagalarm init_timer(TVASB) W.TIVASB2
Stopped occur(data_carrier_on) init_timer(TOSEUIL) W.TIOSEUIL
init_timer(TAGT)
W.TOSHUIL | time_out(TOSEUIL)& not(Flagalarm) station_power(ON) W.AGT
W.TOSHUIL | occur(data_carrier_off) & not(Flagalarm) s{op_timer(TOSEUIL) Initipl
stop_timer(TAGT)
W.TOSHUIL | time_out(TOSEUIL) & Flagalarm station_signal(ON) W.AGT
Tend = TOAG
W.TOSHUIL | occur(data_carrier_off) & Flagalarm stop_timer(TOSEUIL) Hid¢
stop_timer(TAGT)
Tend = TOAGN
init_timer(Tend)
W.TOSHUIL | occur(cpt_carrier_on) & Flagalarm init_timer(TVASB) W.T|VASB1
W.AGT occur(data_carrier_off) stop_timer(TAGT) W.Sel
init_timer(TOAPPEL)
W.AGT time_out(TAGT) & not(Flagalarm) station_power(OFF) Initigl
W.AGT time_out(TAGT) & Flagalarm init_timer(Tend) Hide
W.Sel occur(octet_received_event) stop_timer(TOAPPEL) Selgct
init_timer(TOBAVARD)
init_timer(TAO)
W.Sel time_out(TOAPPEL) & not(Flagalarm) station_power(OFF) Initigl
W.Sel time_dut(TOAPPEL) & Flagalarm station_signal(OFF) Initial
W.Sel oceur(cpt_carrier_on) & Flagalarm & not(FlagSendalarm) init_timer(TVASB) W.T|VASB1
Select occur(octet_received_event) stop_timer(TAO) Selgct
init_timer(TAO)
Select time_out(TAO) stop_timer(TOBAVARD) [ W.Answer
init_timer(TOPRE)
Select time_out(TOBAVARD) & not(Flagalarm) stop_timer(TAO) Initial
station_power(OFF)
Select 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 & not(FlagSendalarm) init_timer(TVASB) W.TVASB1
Hide occur(octet_received_event) | stop_timer(Tend) Hide

occur(octet_sent_event) | (occur(data_carrier_on) &
not(FlagSendAlarm))

init_timer(Tend)
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State
Hide occur(data_carrier_on) & FlagSendAlarm stop_timer(Tend) W.AGend
Hide 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 & 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)
W.TVASB4—Toeeceurtept—earrer—eff step—HmerHYASEY Hiet
init_timer(Tend)
W.TVASB1 |time_out(TVASB) FlagSendAlarm = TRUE, |yHid¢
init_timer(Tend)
W.TVASB1 |time_out(Tend) $none() W.T|VASB2
W.TVASB2 | occur(cpt_carrier_off) stop_timer(TVASB) Initipl
station_signal(OFF)
W.TVASB2 | occur(data_carrier_on) $none() W.T|VASB1
W.TVASB2 |time_out(TVASB) Send)JAG(AGN) W.AB
W.AB AG_sent_event FlagSendAlarm = Initigl
FALSE
station_signal(OFF)
Table 32 — E/COSEM Physical State‘transitions: Secondary Station
Initial| state Triggering condition Set of actions Final state
Initial energized() MaxIndex=128 Stopped
FlagRSO=FALSE
FirstWinRSO=FALSE
Set_baudrate(1200)
MaxIndex=128
TOL=100ms
TA10=160ms
Initial not(energized()) MaxIndex=18 Stoppged
FlagRSO=FALSE
FirstWinRSO=TRUE
Set_baudrate(1200)
TOL=100ms
TA10=120ms
Stoppefl AG_received_event Stop_timer(TOAG) M.Red
init_timer(TA10)
Stopped Phy_ALARM.req() TypeAG=ASB W.ASB
Send_AG(TypeAG)
Stopped time_out(TOAG) MaxIndex=18 Initial
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
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Initial state Triggering condition Set of actions Final state
M.Rec PHY_SETUP(params) set_baudrate(new baudrate) M.Rec
MaxIndex=255
TOL=2000ms
TA10=2100ms
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
Index>MaxIndex Phy_ABORT.ind(EP-4F)
Receiving time_out(TAO) Phy_DATA.ind(Frame) M.8end
Init_timer(TOL)
Receiving Phy_ABORT.req() Stop_timer(TAO) WTOAG
M.Send Phy_DATA.req(Frame) Stop_timer(TOL) Sending
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) Sending
Wait_window(FirstWinRSO, Window)
FirstWinRSO=FALSE
Size=size(Frame)
Index=1
Send_octet(Frame, Index)
Size=Size-1
FlagRSO=TRUE
Init_timper(TOE)
M.Send time_out(TOL) it timer(TA10) M.Reqd
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.Red
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
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Table 33 — Meaning of the states listed in the previous tables
State Definition
Initial Initialisation of the variables of the layer
Stopped Waiting for a ‘Wakeup Call’ signal
W.ETABS Waiting for the end of an ‘Alarm Bus’ signal, received in a Stopped state

(Wait for end of “ Alarm-
Bus )

W.AG
(Wait for end of “ Wakeup
Call ”)

Waiting for the end of a ‘Wakeup Call’ signal transmission.

W.TAB Waiting for an alarm bus signal during safety delay at the end of transmissign of a

(Wait “ Alarm-Bus ”) ‘wakeup Call’ signal

W.ETAB Waiting for an end of an ‘Alarm Bus’ signal received after the transmission g¢f a

(Wait fof end of “ Alarm- ‘Wakeup Call’ signal.

Bus )

W.TASB Waiting for the triggering of wakeup TASB after the beginsof 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 S¢nd)

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

SendFirgt Sending the first byte of the frame(io be sent

Sending Recurrent state of the transmittertransmitting one byte at a time

Answer Branching depending on theyservice requested

M.Rec Initial state of the recejver'waiting for the first byte of a frame

(Must Regceive)

Receivirlg Recurrent state of\the receiver receiving one byte at a time
Receivep Processing the-received frame

T.RSO Testing'the 'end of the last time slot for RSO frame reception
(Test lagt RSO)

W.RSO Waiting for the end of a time slot for RSO frame reception
(Wait fof end of an RSO time

slot)

W.ASB Waiting for the end of a “Alarm Secondary-Bus” signal transmission
W.TOA(Q Initializing the “end of session” TOAG timer if needed
W.TOSHUIL Waiting for the triggering of wakeup TOSEUIL

W.AGT Waiting for an AGT “Wakeup Call” signal

W.Sel \I\I:liﬁng fora 'v_\rncnlnr‘finn frame

(Wait for preSelection)

Select 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 Secondary-Bus” signal
during a session

W.TVASB2 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



https://iecnorm.com/api/?name=d63c9966ea8b337edbd6102723a26102

— 64 —

Table 34 — Definition of the procedures, functions and events

classified in alphabetical order
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Procedure, function or event

Definition

AG_received_event

Event from the modem reporting that an AGN “Wakeup Call” signal has

been correctly detected

AG_sent_event

Event from the modem reporting the end of the transmission of
“Wakeup Call” signal

a

alarm_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(Hrame, RecB)

Concatenation of the byte RecB in the being built frame Frame

data_cafrier_on, data_carrier_off

Occurrence of the detection on the bus of the data carrier on, t
carrier off

he data

energizgd()

Check that the station is energized

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

or init_timer(TAB)

setting of wakeup TOAPPEL, TOSEUIL, TAGTY{TOBAVARD, T
TOL, TOE, TAO, TA10, TARSO, TOAG, TVYASB or TAB

DPRE,

occur(cgt_carrier_on),
occur(cgt_carrier_off),
occur(dgta_carrier_on),
occur(data_carrier_off),
occur(ogtet_received_event)
or occurfoctet_sent_event)

Occurrence_(réporting without consuming) of the detection on t
secondary bus'of the data carrier on, the data carrier off, on th
the data carrier on, the data carrier off, the reception of a byte
emissionof a byte

he
b bus of
br the

octet_repeived_event

Event from the modem reporting that a byte has been received

octet_sgnt_event

Event from the modem reporting that a byte has been sent

read_dafa(RecB)

Processing of the byte_received_event event by reading the re
RecB byte (bits are transmitted in ascending order)

Ceived

send_AG(TypeAG)

Request to the modem for transmission of a “Wakeup Call” sign
duration TypeAG (AGN or AGT)

al of

send_odtet(Frame, Ihdex)

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

are

Setup_params(baurate, TOL, TA10)

Setup of the parameters baudrate, TOL and TA10.

size(Frame)

Calculation of the number of bytes of the frame Frame

station_power(ON)
or station_power(OFF)

Turning ON or OFF the energy supply to the device

station_signal(ON)
or station_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),
stop_timer(TA10),
stop_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 TOAG or TARSO only if it has previously b

een set
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Procedure, function or event Definition
time_out(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)

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

or stop_timer(TAB)
wait_time(TAO), Calculated delay during time TAO, TICB, TOL or TOALR
wait_timle(TICB),
wait_timle(TOL)
or wait_{ime(TOALR)
wait_wirjdow(FirstWinRSO, Window) Wait-time calculated as follows:
when FirstWinRSO=TRUE or Window=0 ==>08,ms
when FirstWinRSO=FALSE and Window>0\=5>
40 ms + (TARSO*Window) ms
(The 40 ms delay guarantees that'the-transmission has taken place in
the time slot)
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 Pripary
EP-1 station
This error leads to the expectation of a “Wiakeup 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
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
EP-3F
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-4F
This ercordeads 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-5F

This error leads to the reinitialization of the Eh;‘s'ca ayer after ha)[ng informed the Data | ink ayl

er

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

7.3

7.31

Data Link layer

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 for data exchange with DLMS. The only
difference is the interaction with the upper layers and processing of the speed negotiation.
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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

The Data Link layer delivers all PDUs identified as DATA+ to the DLMS/COSEM Transport
layer. All other PDUs are directed towards the Support Manager layer, which recognises and
processes known PDUs; unknown PDUs are simply ignored. See Table 41 for the Support
Manager commands.

7.3.3 Role of the Data Link layer

The pyrpose of the Data Link layer is to:

e carfy out serialization and deserialization of the data;
e syrchronise the transmission and reception frames;
o filtgr the frames according to primary and secondary addresses;

e engure efficient protection against transmission errors.
7.34 Management of exchanges

At the [Transmitter end, all data frames that are sent shall receive a positive acknowledgement
from tlhe Receiver station before sending the next data, ffame. After sending a frame and
receiving the acknowledgement of the previously sent frame, the current frame is transmitted.
The nymber of repetitions is limited to MaxRetry. Above this number, the communication is
stopped at the Data Link level and a notification istsent to the Transport layer and Manager
Suppoft layer.

Each tlme 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
availaljle to transmit, a DSDU with a Text"empty field is sent, notifying the acknowledgement
or nonfacknowledgement of the received DPDU.

The mpnagement principle of.acknowledgement / non-acknowledgement is identical fo that
specified in 6.2.2.

7.3.5 Data Link services and service primitives

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.req()
DL_Discover.ind()
DL_ChangeBaudrate DL_ChangeBaudrate.req()
DL_ChangeBaudrate.ind()
DL_PhysicalSetupParameters | DL_PhysicalSetup.req(params)

The role assigned to each primitive is as follows:
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DL_DATA.req(Pr, Sevice class, DSDU) enables the upper layer (Transport or Support
Manager) to request the Data Link layer to transfer a DSDU data packet with the priority Prs,
with service class CONFIRMED or UNCONFIRMED. In the request, the service class
parameter only concerns the primary station. As long as the service class is UNCONFIRMED,
the Data Link layer of the primary station shall use a broadcast destination address;

DL_DATA.ind(Pr, Service class, DSDU) enables the Data Link layer to inform the upper layer
of the arrival of a DSDU data packet with the priority Pr. In the indication, the service class
parameter only concerns the secondary station. As long as the destination address is a
broadcast address, the secondary station data link layer shall set the Service_class
parameter to UNCONFIRMED for the upper layer;

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

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

DL_ABORT.req(Strong®6)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 ocg¢urrence of a fatal error identified by the number ErrofND;

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

DL_IBJind() enables the secondary station Data Link layer to inform the Support Manager
layer of the presence of an initialisation of the bus;

DL_Digcover.req() enables the Support Manager layer to request the Data Link layer tp send
a call tp forgotten stations frame;

DL_Digcover.ind() enables the jData Link layer to inform the Support Manager layer|of the
presence of a call to forgotien stations frame;

DL_ChangeBaudrate feq() enables the Support Manager layer to request the Data Link layer
to send a speed negotiation frame;

DL_ChlangeBaudrate.ind() enables the Data Link layer to inform the Support Manager layer of
the prgsencerof a speed negotiation frame;

DL_Ph aiuaiSctupPalamctcla.lcq(l':alallla) emabtes—tie Suppuuf l'vfauaycl iaycr torequ est the
Data Link layer to carry out the modification of the settings related to a change of speed.
These settings consist of the negotiated baudrate, the Timeout TOL that has passed
1 second, the timeout TA10 of 1 100 ms and MaxIndex which increases from 128 to 255
bytes.

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).

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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Data Link parameters

The Data Link parameters are the same as for the Data Link layer in the profile with DLMS,
see 6.2.4.

At the end of the baud rate change process, at the primary device side the Data Link layer
manages a timeout TES (time out end of Setup) of 50 ms before processing all new requests
destined for the secondary device. This is to allow the equipment to correctly set up the

UART.
7.3.7 State transitions
Table 37 — DLMS/COSEM Data Link E/D state transitions: Primary Station
Initial Triggering Conditions Set of actions Final
State State
Initial $true() MaxRetry=2 Btopped
MaxChain = 5
init_incrChain()
Stopped| | exist_dI_req() NbChain = 0 V.AG
MaxIndex=0
RepeatASO=FALSE
context(ADP, ABS,/ TypeAG)
init(TypeAG)
Phy APPG.req(TypeAG)
Stopped| | Phy_ABORT.ind(ErrorNb) DL_ABORT.ind(ErrorNb) Btopped
Stopped| | Phy_ALARM.ind() DL. ALARM.ind() Btopped
W.AG Phy_APPG.ind() & not(RepeatASO) & NbChain = [$none() I.Req
0
W.AG Phy_APPG.ind() & not(RepeatASO) & NbChain* |NbChain =0 \1.Send
<>0
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(EP-2) & $none() Btopped
TypeAG=AGT) |
(Phy_ABORT.ind(EP-1) &
TypeAG=AGN)
W.EndS| | Phy_ALARM.ind DL_ALARM.ind() Stopped
W.EndS| [Phy_ABORT:ind(ErrorNb) & DL_ABORT.ind(ErrorNb) W.EndS
ErrorNb<3>EP=1 & ErrorNb<>EP-2
T.Req existedl 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_Discover.req(DSDU)) & MaxRS0O=3 M.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)
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Initial Triggering Conditions Set of actions Final
State State
T.Req exist_dl_req(DL_Discover.req(DSDU)) & MaxRSO=1 M.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()) | exist_dl_req(DL_ [Pr=0 M.Rec
Discover.req(_)) ) Send="00"B
Confirm="11"8
Fr=mn
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)
T.Req exist_dl_req(DL_XBR.req(proposed_baudrate) Fr="proposed_baudrate" M.Rec
Index=Index + 1
NbChain = NbChajn+ IncrChain
Size=size_frame(Fr)
Fr=concat(Sizey ADS, ADP, XBR, Fr)
Fr=concat(Fr,-crc(Fr))
Phy_DATA.req(Fr)
M.RSO | |Phy_ASO.ind(Frame) & $none() r.RSO
size(Frame)=0
M.RSO | |Phy_ASO.ind(Frame) & build_RSO(ListRSO, Frame) r.RSO
check_frame(Frame) &
command(Frame)=RSO
M.RSO | |Phy_ASO.ind(Frame) & Collision=TRUE r.RSO
not(check_frame(Frame)) &
size(Frame)<>0
M.RSO | |Phy_COLL.ind() Collision=TRUE r.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 ||MaxRSO=1 & Collision MaxRSO=3 WV.AG
Collision=FALSE
RepeatASO=TRUE
Phy_APPG.req(AGN)
T.RSO |[(MaxRSO31 & not(Collision)) | (MaxRSO<>1 & DL_Discover.ind (Collision, ListRSO) W.EndS
NbR§©>=MaxRSO)
T.RSO || NbRSO<MaxRSO NbRSO=NbRSO+1 M.RSO
M.Send Sfexrst—di—data_Teqt Semd=imcr{Semd) .Rec

DL_DATA.req(Pr=1, Service class DSDU)) & (( &
not(TreqTimout)))
NbChain < MaxChain

Ack_expected=TRUE

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)

Stop_timer(Treq)
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Initial Triggering Conditions Set of actions Final
State State
M.Send |not(DL_DATA.req(Pr=1, _)) & exist_dl_data_req( | Send=incr(Send) M.Rec
DL_DATA.req(Pr=0, Service class DSDU)) & (( & [ Ack_expected=TRUE
not(TreqTimout))) Fr=DSDU
Index= Index + 1
NbChain < MaxChain 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(_, _)) & TregTimeout()& 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
M.Rec ||Phy_DATA.ind(Frame) & (check_frame(Frame) & | PL_DATA.ind(extfact_prty(Frame), M. Send
check_address(Frame) & . extract_text(Frame))
is_data+(Frame) & Confirm=incr(Confirm)
is_ack(Frame)) & Ack_efpected=FALSE
is_text(Frame) Index< 0
initTimer(Treq)
M.Rec [|Phy_DATA.ind(Frame) & (check_frame(Frame) & | ACK_expected=FALSE M. Send
check_address(Frame) & Index = 0
is_data+(Frame) & initTimer(Treq)
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.EndS
not(check_frame(Frame) & Phy_ABORT.req()
check_address(Erame) &
is_data+(Frame) &
is_ack(Rrame)) &
Index>MaxRetry
M.Rec DL_ABORT.req(Strong=0) & Phy_ABORT.req() W.EndS
not(Dk_DATA.req(_, _)) &
Ack.expected=FALSE
M.Rec DL_ABORT req(Strong=1) Phy ABORT reql) NV .EndS
M.Rec Phy_ABORT.ind(ErrorNb) DL_ABORT.ind(ErrorNb) W.EndS
M.Rec Phy_DATA.ind(Frame) & (check_frame(Frame) & [ DL_ChangeBaudrate.ind(accepted_baurate). | M.Rec
(check_address(Frame) &
(Com =XBA)
M.Rec exist_dl_physical_setup_req(params) Phy_SETUP(params) T.Req

wait(TES)
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Table 38 - DLMS/COSEM Link E/D state transitions: Secondary Station

Initial
State

Triggering conditions

Set of actions

Final
State

Initial

$true()

MaxRetry=2
FlagDSO=TRUE
Discovered=FALSE
Flag_alarm=FALSE

Stopped

Stopped

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

ADP=extract_ADP(Frame)
Com=command(Frame)

T.Com

Stopped

Phy DATA.ind(Frame) & check_frame(Frame) &
not(check_address(Frame))

Phy_ABORT.req()

Stopped

Stopped

Phy DATA.ind(Frame) & not(check_frame(Frame))

$none()

Stopped

Stopped

DL_Alarm.req()

Phy_ABORT.req()
Flag_alarm = TRUE
Phy_ALARM.req()

Stopped

T.Com

Com=IB

Discovered=FALSE
DL_IB.ind()
Phy_ABORT.req()

Stopped

T.Com

Com=ASO &
test TABi(Frame, TAB)

DL_Discover.ind(TAB)

W.MM

T.Com

Com=XBR

DL_ChangeBaudrate.ind(proposed_baudrate)

W.MM

T.Com

is_data+(Frame) & is_text(Frame)

Ack_expected=FALSE

Send="AMB

Confirm="00"B

DL_DATA.ind(extract_prty,
extract_text(Frame))

ihitTimer(Treq)

M.Send

T.Com

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

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

initTimer(Treq)

M.Send

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())

stopped

W.MM

exist_dl_discover_req{not(TAB))

Phy_ABORT.req()

stopped

W.MM

exist_dl_change_paud_rate.req(acceptedBaudrate)

Discovered = TRUE

Fr= acceptedBaudrate

Index=1

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

M.Rec

M.Send

exiSt dl data req(

Discovered = TRUE

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

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
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Initial Triggering conditions Set of actions Final
State State
M.Send | not(DL_DATA.req(Pr=1, _)) & exist_dl_data_req( Discovered = TRUE M.Rec
DL _DATA.req(Pr=0, DSDU)) & not(Treqtimeout()) |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.Send ||not(DL_DATA.req(_, _))& TreqTimeout() 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)
initTimer(Treq)
M.Rec [|Phy_DATA.ind(Frame) & (check_frame(Frame) & | Confirm=incr(Confirmy) M.Send
check_address(Frame) & Ack_expected=FALSE
is_data+(Frame) & DL_DATA.ind(extract_prty,
is_ack(Frame)) & extract_text(Frame))
is_text(Frame) —
initTimer(Treq)
M.Rec ||Phy_DATA.ind(Frame) & (check_frame(Frame) & |Ack_€xpected=FALSE M.Send
check_address(Frame) & RN
is_data+(Frame) & initTimer(Treq)
is_ack(Frame)) & not(is_text(Frame))
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.Rec ||[DL_ABORT.rég(Strong=0) & not(DL_DATA.req(_, |Phy_ABORT.req() Stopped
_)) & Ack_expected=FALSE
M.Rec ||[DL_ALARM.req() & DL_ABORT.ind(EL_1F) Stopped
alarm_ detection() Phy_ABORT.req()
Flag_alarm = TRUE
Phy ALARM.req()
M.Rec |DL_ABORT.req(Strong=1) stop_timer(T1) Stopped
Phy_ABORT.req()
M.Rec |Phy_ABORT.ind(EP-1) DL_ABORT.ind(EL_3F) M.Rec
M.Rec |Phy ABORT.ind(ErrorNb) & DL_ABORT.ind(ErrorNb) Stopped
ErrorNb <> EP-1
M.Rec |exist_dl_physical_setup_req() Phy_SETUP(params) M.Rec
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Table 39 — Meaning of the states listed in the previous tables
State Meaning
Initial Initialization of the variables of the layer
Stopped Waiting for the first request from the upper layer or for the first indication from
the lower layer.
W.AG
(Wait for end of " Wake-up Waiting for the end of a “Wakeup Call” signal transmission
Calli™
W.EndS

(Wait for end of Session)

Waiting for the end of a session

(T:I.'I;sethequest) Testing the nature of a request coming from an upper layer
%S;OR L ceive RSO) Waiting for responses from a call o forgotten stations

T.RSO . . p
(Test lagt RSO) Testing the end of the last time slot for RSO frame reception
M.Send . .

(Must S¢nd) Test state of the frame to transmit. (The field Text may be empty)
M.Rec . . . ’

(Must Réceive) Initial state of the receiver waiting for the.fiest byte of a frame
;r'll'g:thcmmand) Testing the com field of a receiveddrame

W.MM

(Wait fof Support Manager Waiting to receive an event fream the Support Manager layer

event)
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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 AQ(\’ 1B or TPP’ then ADS is Anf‘;

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

check_flame(Frame)

Check that the frame Frame received is correct:

—_

— number of bytes greater than or equal to 11 and lowef-than or equa
MaxIndex;

— CRC correct;
— number of bytes compatible with the field Size;

— command code recognized and number of byteS compatible with the
command code

(o]

com(DA[J A+, Pr, Send, Confirm)

Concatenation of corresponding binary, fields to obtain a specific command

commarnd(Frame)

Extraction of the value of the command code of a received frame Fram

w

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

or concdt(Frame, CRC)

Concatenation of the fields Size, ADS, ADP, COM and Text or concatehation
of the CRC at the end of the frame Frame

context(ADS, ADP, TypeAG)

Extraction of the corresponding values from the communication contex

crc(Franpe)

Calculation of the, CRC of the frame Frame to send

create_glarm(TPDU)

Calculation of @;TPDU with STSAP = 0, DTSAP =0 and an
UnsolicitedRegPDU with: client-type = FFFF, serveridentifier = 0 , objgct-
name = RFFF variable type = boolean, value = TRUE

exist_dl]data-req(
DL_DATA.req(Pr, DSDU))

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

exist_dlfreq()

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 ADP
adresses defined in the communication context
exist_dl|req(DL_IB.req()) or Consumption of a DL_IB.req or DL_ASO.req(DSDU) event
exist_dl|req(DL_ASO.req(PSDU))
exist_dl|physical_setup_req Consumption of a baudrate reconfiguration event.
extract_ADP(Frame) If either the ADP value used in the frame is not APG or if it is the APG jalue

but the list of the ADP values to which the Secondary Station has been|
programmed is empty, then extraction of this value, otherwise extractign 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 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)

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
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Procedure or function

Definition

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 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 Frame does.not ejqual 00
or FF, check that FlagDSO=TRUE and check that the Secondary\Statign has
been programmed to one of the TABi contained in the received ASO frame
Frame. In this case, the first of these values is memorized in the TAB Variable

time_ou{(T1)

Triggering of wakeup T1

TreqTimleout()

Verification that the waiting time of a request fromcupper layers does npt
exceed a time t so that the time out duration TOL meanaged by the phygical

layer might happen eventually. This waiting time"js necessarily less thgn TOL
and is armed once the indication is sent to the,upper layer

window |RSO()

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

7.4 Support Manager layer

7.41 Overview

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

servicgs are:

e initlalisation of the bus;

e disgovery management;

e alafm management;

e spged negotiation;

These |services are managed in such a way that they are consistent with their management
under profiles with‘er without DLMS. For these services, the identifiers have the following

values

Table 41 — Commands managed by the Support Manager layer

tdemntifrer T Hexadecimmat-Vatue Rote P1S

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

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.
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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

Once the connection at data link level is established, the Support Manager layers can
negotiate the communication speed. This negotiation is always initiated by the primary device.

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

e Co

The D4
values
e 0x(
e 0x(
e 0x(
e 0x(
e Se

The D4

The pr
the twd

After a

munication Speed Negotiation Frame
1 6 1 1 1 2
byte bytes byte byte byte bytes
----------- >IN [[aADs  [JaDP [[com [|Data JICRC |

|
COM=XBR (Change Baudrate Request)
ta field contains the speed at which the primary equipment-wants to communicat

are as follows:

0 1 200 bauds,

1 2 400 bauds,

2 4 800 bauds,

3 9 600 bauds.

ondary station response frame:

1 6 1 1 1 2
byte bytes byte byte byte bytes
[IN [[aADs  JlAbP [[cOM [[Data J[CRC |

|
COM=XBA (Change Baudrate Answer).

ta field contains the\speed selected by the secondary station.

mary station observes a TES delay of 50 ms at the end of the process in order t
stations present to adjust the connected devices to the selected speed.

successful change of speed, the following parameters are modified:

Table 42 — List of parameters

7.4.5

e. The

b allow

Parameter Old value New value
Baudrate 1 200 baud Value Negotiated
MaxIndex 128 255
TOL 100 ms 1000 ms
TA10 160 ms 1100 ms

Support Manager parameters

For a primary station, the value of the maximum number of RSO timeslots for the processing
of a ‘discover’ frame is set to 3.
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7.4.6 State transitions
Table 43 — Support Manager layer state transitions: Primary Station
Initial State Triggering Conditions Set of actions Final State
Stopped Exist_req(discover) TABI=0 M.Rec
DL_Discover.req()
Stopped Exist_req(change_baud_rate) Baudrate = proposed_baudrate M.Rec
DL_ChangeBaudrate.req()
Stopped DL_abort.ind(ErrorNb) T Abort.ind() Stopped
Update(FatalError)
Stopged Exist_req(init_bus) DL_InitBus_req() Stopped
Stopged Exist_req(abort) DL_Abort.req() Stopped
Stopged DL_alarm.ind() MM alarm.ind() Stopped
M.Re¢ Exist_cnf(discover) MM discover.cnf(disc list) Stopped
M.Reg¢ Exist_cnd(change_baud_rate_OK) Baud_rate = accepted_baudrate Stopped
DL_PhysicalSetup.req(accepted-baudrate)
M.Reg¢ Exist_cnf(change_baud_rate_NOK) | $none Stopped
Table 44 — Support 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_Dis¢over.cnf() Stopped
test_TABIi(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, Yending
programmed_baudrate)
check(proposed_baudrate) &
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(recgived_baudrate)) T_ABORT.ind()
Stopped DL_abort.ind(ErrorNb) T_ABORT.ind() Stopped
Update(FatalError)
Stopped Alarm» _detection() & DL_ALARM.req() Stopped
DL)ALARM.req()
Sending time out(TWS) DI _thciralQean_Laq_(_ame,pj_ed_handrafp\ Stopped

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

State Meaning
Stopped | 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
Sending ¥Vaiting for the _end of transmission from lower layers; This wait is limited by a
imeout TWS with a value of 150 ms.
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State

Meaning

Alarm_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 request from the secondary station is sent by the lower

lavers
Y

check(received_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 TABi 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 probabiljty 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 thewalue False to the variable
Flag_alarm and memarisation of the value FF in the TAB
variable.

All other values of TAB are not valid.

Transport Layer

General

ansport layer is totally-identical at the primary and secondary station. lts rol

ensureg| the fragmentation and reassembly of the application protocol data units.

In the

to the

In recgptions—kransport Data Units received by the Transport layer, when their size e
layer  payload, are fragmented. The receiving Transport entity makes sure t

the lin

transmission, the transport layer receives the application data units, fragment
into many transport_ data units as necessary in order to allow the Data Link layer to sen
ransport layer-of the peer station.

Transportunits being received are complete before closing the reception.

e is to

them
d them

"2}

ceeds
Tat the

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

7.5.2

Transport Data Units

The structure of the first transport data unit is

3 bits | 1 bit 1 bit 3 bits 8 bits 8 bits N bytes
DSap [End First Reserved STSAP DTSAP | Payload
The structure of the Data units that follow is:
3 bits | 1 bit 1 bit 3 bits N bytes
DSap End First Reserved Payload
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e The Dsap field comprises 3 bits. It identifies the data units under DLMS/COSEM. It has a
value of 6;

e The End field indicates if the transport unit is the last. As long as the Application data unit
is fragmented and the current transport data unit is not the last, its value stays as FALSE;

e The First field indicates if the Transport unit is the first or not. Whilst the first field is
TRUE, the TPDU shall contain the source and destination adresses. All the transport units
that follow are relative to the connection defined by STSAP and DTSAP carried on the first
data unit, until the arrival of the transport unit with the End field. As long as the TPDU is
the first and last, the two fields, End and first are both TRUE. A TPDU that does not
contain a STSAP and DTSAP cannot have the field First as TRUE;

o TheReserved field comprises 3 bhits which shall always bhe at 0:

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

e The payload field contains the application data. The first TSDU has a-maximum pgize of
241 bytes and 243 for those that follow. Until the speed negotiation has-taken plage, the
siz¢s are limited to 114 and 116 bytes respectively.

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) enabl¢s the
Application layer to request the Transpert layer to send a transport data unit from a source
address STSAP to a destination address DTSAP with a priority Pr., using a confimmed or
ungonfirmed service;

e The¢ primitive T_DATA.ind(STSAP, DTSAP, Pr, Service class, TSDU) enablg¢s the
Trdnsport layer to inform the Application layer of the arrival of a transport data unit|from a
soyrce address STSAP at“a destination address DTSAP, transported with a confirmed or
ungonfirmed service;

e The primitive T_ABQRT.req enables the Application layer to request the Transport layer to
end its activity;

e The primitive _J-"~ABORT.ind enables the Transport layer to inform the Application layer of
an error necessitating an end to communication.
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7.5.3 State transitions
Table 48 — Transport state transitions
Initial Triggering conditions Set of actions Final
State State
stopped $true Init() Idle
idle T_DATA.req(STsap, Dtsap, TSDU, SMsg = TSDU M.FirstFgt
Service_class,)
Idle DL_DATA.ind(Pr, TPDU) & check_fgt(TPDU) & Tsap(TDPU, STsap, DTsap) Rec
first_fgt(TPDU) & not(last_fgt(TPDU
Irst_fgt(TPDU) & not(last_fgt(TPDU)) initBuffer()
updateBufferRec(TPDU)
Idle DL_DATA.ind(Pr, Service_class, TPDU) & Tsap(TDPU, STsap, DTsap) Idle
check_fgt(TPDU) & fisrt_fgt(TPDU) & L
last_sgt(TPDU) & isSizeOK () initBuffer()
updateBufferRec(TPDU)
T_DATA.ind(TPDU , STsap, DTsap)
Idle DL_DATA.ind(Pr, Service_class, TPDU) & Tsap(TDPU, STsap, |DTsap) Idle
check_fgt(TPDU) & fisrt_fgt(TPDU) & o
last_sgt(TPDU) & not(isSizeOK()) initBuffer()
T_DATA.ind(TPDU , STsap, DTsap
Service_glass,)
Idle DL_DATA.ind(Pr, Service_class, TPDU) & DL_ABORT.req() stopped
t(check_fgt(TPDU
not(check_fgi( ) FLABORT.ind()
Idle DL_DATA.ind(Pr, Service_class, TPDU) & initBuffer() Idle
check_fgt(TPDU) & not(fisrt_fgt(TPDU)) & )
Iast_sgt(TPDU)) T_DATAInd(TPDU y STsap, DTsap
Service_class,)
Idle T_ABORT.req() DL_ABORT.req() stopped
Idle DL_ABORT.ind(ErrorNb) T_ABORT.ind() stopped
M. Size(SMsg)>FirstPayload() End=0 MINextFgt
FirstFgt )
First=1
DL_DATA.req(DSap,End, STsap,
DTsap, Service_class,
FirstPayload())
update(SMsg)
M. Size(SMsg)<=FirstPayload() End=1 Idle
FirstFgt )
First=1
DL_DATA.req(DSap,End, STsap,
DTsap, Service_class,
FirstPayload())
M.FirstFgt—TBt—ABSRFind{Errorib) TF—ABORT-md( stopped
M.NextFgt | Size(SMsg)>NextPayload() End=0 M.NextFgt
First=0
DL_DATA.req(DSap,End, STsap,
Service_class, min(SMsg,
NextPayload()))
update(SMsg)
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
Rec DL_DATA.ind(Pr, Service_class, TPDU) & initBuffer() Idle
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Initial Triggering conditions Set of actions Final
State State
not(check_fgt(TPDU)) T_DATA.ind(TPDU , STsap, DTsap,

Service_class,)

Rec DL_DATA.ind(Pr, Service_class, TPDU) & Tsdu(TDPU) 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)

Rec DL_DATA.ind(Pr, Service_class, TPDU) & Tsap(TDPU, 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)

Rec DL_DATA.ind(Pr, Service_class, TPDU) & Tsdu(TDPU) Idle
check_fgt(TPDU) & not(fisrt_fgt(TPDU)) &
last_fg(TPDU) ) & isSizeOK updateBufferRec (TPDU)

T_DATA.ind(STsap, DTsap,
Service_class, TPDU)

Rec DL_DATA.ind(Pr, Service_class, TPDU) & Tsap(TDPU, STsap, DFsap) Idle
check_fgt(TPDU) & not(fisrt_fgt(TPDU)) & )
last_fg(TPDU) & not(isSizeOK ()) InitBuffer ()

T_DATA.ind(STsaps DTsap,
Service_class, TPDU)

Rec DL_DATA.ind(Pr, Service_class, TPDU) & Tsap(TDPU, 8Tsap, DTsap) Rdc
check_fgt(TPDU) & first_fgt(TPDU) & InitBuffer.()
not(last_fgt(TPDU))) ) & isSizeOK () updgtgBriferRec(TPDU)

DL~DATA.req(DSap,End, STsap,
DPi'sap, Service class, text=NULL)

Rec DL_DATA.ind(Pr, Service_class, TPDU) & Tsap(TDPU, STsap, DTsap) Idle
check_fgt(TPDU) & first_fgt(TPDU) & )
not(last_fgt(TPDU))) ) & not(isSizeOK ()) InitBuffer ()

T_DATA.ind(STsap, DTsap,
Service_class, TPDU)

Rec DL_DATA.ind(Pr, Service_class, TPDU), & Tsap(TDPU, 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(Pre«Service_class, TPDU), & Tsap(TDPU, STsap, DTsap) Idle
check_fgt(TPDU)& first_fgt(TPDU) & )
last_fgt(TPDU), & not( isSizeOK()) InitBuffer ()

T_DATA.ind(STsap, DTsap,
Service_class, TPDU)

Rec DLLABORT.ind(ErrorNb) T_ABORT.ind() stopped

Table 49 — Meaning of the states listed in the previous table
State Meaning
Stopped Stopped
ldle Waiting state for a request from the application layer or an indication from the Data Link
Layer

M.FirstFgt . _— . . L .

(Must 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

(Must next Fragment) fragments

Rec Reception state with fragmentation of the received data units
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Table 50 — Definition of the procedures and functions classified in alphabetical order

Proced

ure or Function

Definition

check_fgt(TPDU)

Check that the TPDU or TSDU carry the indentifier Dsap=6

first_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

FirstPayload() 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() Initialisation 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 providgd by
the Application layer.

1sSizeOK() Check that the dat unit size is not greater than the available memory at the desftination.

last_fgt([TPDU) Check if the fragment is the last or not. The last fragment always’has the field END=
TRUE

min(SMgg, 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 _6r243 depending whether the[speed
negociation takes place or not.

Size(SMsg) Calculate the size of the message SMsg invbytes

tsap(TDPU, STsap, Extraction of the fields STSAP and DRSAP of the TPDU

DTsap)

tsap(TDPU) Extraction of the data fields of thesTPDU

UpdateHufferRec(TPDU) Update of the received Data buffer: Transfer of the TPDU data received into th¢
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 thexdata received exceeds the available buffer size, the buffer is
reinitialised and.the upper layer is informed of reception with an empty buffer.

Update(BMsg) Update of the APDU after the transmission of a TPDU. The descriptor of the ARDU is
increased.by the number of bytes sent and the length is reduced by the same gmount.

7.6 Application Layer

7.6.1 General

The specifieation of the Application layer can be found in IEC 62056-5-3 Ed. 1.0:(—. However,

given the nature of the medium used and the characteristics of the lower layers, the fol|lowing

restrictions and behaviour apply

7.6.2

Broadcast Management

All exchanges use confirmed services by default. Only broadcasting uses unconfirmed
services. Broadcasting can only be used by a primary station. The type of service used will be
propagated from the Application layer to the Data Link layer, which, depending on the service
type specified, 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 without a speed negotiation, that is, at 1 200 bauds, with a
data size of 114 bytes at the application layer level.
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Management of EventNotifications or InformationReports

Secondary stations cannot transmit on the bus without having been requested. Management
of event notifications or information reports is done in Euridis with the use of an alarm. The
primary station is responsible for engaging the necessary actions to interrogate the equipment

genera

7.6.4

ting an alarm.

Priority Management

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 take

preced

ence over those of Euridis for greater homogenisation.

Howey
field (H

er, in order to maintain compatibility with the DLMS profile, the priority manag
r) is maintained up to the Transport level. The transport layer simply ignores

relatiop with the application layer.

7.6.5

DLMS
the DI
activiti

Management of releasing Application Associations

COSEM Application Associations can be active only as longs. the supporting |
IMS/COSEM Application Layer is active. The Association “is terminated wh
bs of the lower layers are terminated.

Application Associations can be released either by closing“the supporting layer or by

the RL

RQ / RLRE services.

Note that if an Application Association is released by using the RLRQ / RLRE service

does n

8 Lo

8.1

The p
Statior

pt affect the supporting layer.

cal bus data exchange — Hardware

General

fotocol describes the ,data exchanges between a Primary Station and Sec
s connected in parallel*on a hardware bus. The Primary Station is connected to {

by a passive magnetic plug.

This cl

a) the
b) the
c) the

huse describes.the following items:

signal ch@aracteristics;
bus characteristics;

magnetic plug;

ement
t in its

hyer of

en the

using

s, this

ondary
he bus

d) the
e) the
f) the

Dt laY Py
r|||||a|y Y LatliviT,
Secondary Station;

energy supply characteristics.

8.2 General characteristics

8.21

Signal transmission at 50 kHz

Transmission includes:

a) bin

ary data transmission;

b) bi-directional, half-duplex;
c) baudrate: 1200 Bd £ 1 %, 2 400Bd + 1 %, 4 800Bd £ 1 %, 9 600Bd + 1 %;
d) equal duration of bits 0 and 1;
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e) amplitude signal modulation (ASM) of a 50 kHz + 3 % carrier;
f) polarity:
e 0 = carrier detected,

e 1 = carrier not detected

The signal characteristics are defined by the carrier envelope described in Figure 6.

Vevh(, A1 | Tev0 |
Vev N =
0.8 Vet N AT \
Vevl0 “ l¥
Vevhl

a 1)) | I IEC 2071/13

Key
Vevh1 is the maximum level for transmission of a "1"
Vevlp is the minimum level for transmission of a "0"
VevHO is the maximum level for transmission of a "0*
Tev1 is the minimum guaranteed time for an envelope to remain lower than Vevh1

Tev( is the minimum guaranteed time for an.envelope to remain between Vevl0 and VevhO

Figure 6 ~=Signal envelope on the bus

g) Veyl0 and VevhO are not therextremes of the envelope, but rather the low and high limits
for|correct operation;

h) duting TevO0 the leveliofithe envelope shall not vary by more than 20 %;

i) duting the gaps (between TevO and Tev1, the envelope rise or fall is exponential or
damped sinusoidy, with addition of frequency transients;

j) total harmoniC distortion of the signal during continuous wave transmission is legs than
15|%, withna“resistor of 100 Q or a capacitor of 31,8 nF in place of the bus;

k) al

the voltages are specified in peak values;

[) forHmeBit—definriton—{ime—ef—4—er—0"y—severalparameters—have—te—be—takeén into
account:
e maximum time guaranteed for "0" transmission signal > Vevl0;

e maximum time non-guaranteed for "0" transmission signal > Vevh1;
e maximum time guaranteed for "1" transmission signal < Vevh1;

e maximum time non-guaranteed for "1" transmission signal < Vevl0;
8.2.2 Energy supply signal transmission
8.2.2.1 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
Pri Station
S:lrtr]ary Coupling BUS
ation Storage
element
DC
Power
Supply
Station
Storag
elemen
NOTE |External d.c. power supply is optional.
Supply d.c. power can be integrated
nside Primary Station
IEC 2072/13

Figure 7 — Bus representation

The thfee main elements for the remote supply of energy are:

a) a.d.c. energy supply source,
b) a storage element in the Secondary Station,
c) the[consumption of a Secondary Station.

8.2.2.2 Energy supply source

The erlergy supply source provides the-bus with the values of voltage and current acgording
to the {emplate of Figure 8.

V: N rvsissiis

V4

IASO SN

N
d

IEC 2073/13
Key

V1=22V,V2=35V
11 =80 mA, 12 =250 mA, 350 mA <13 <1000 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 <1 kHz.

The nature of the energy supply is not taken in account in this specification.
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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

P » = =
Station Station

acT | L—d[can |—[Response| f—....... ke ]
IDLE1 IDLE2 REC |Wait REC Wait | EMISSION-' | Wait
& :
PRESELECTION
' )
INIT SESSION
ESSION I

Figure 9 — States associated to a session: for selected Secondary Station

C 2074/13

75/13

imary > > Secondary
Station Station
aer) t—{|can }boor—
IDLE1 IDLE2 REC |Wait REC Wait | IDLE3
-
PRESELECTION IEC 2(
F gure 10 — States associated to a session: for non-selected Secondary Station

The consumption, depending on the states, is specified below.

These values represent maximum average consumption: peak can go over but average value

remains under:

e |dle mode 1
e |dlemode2 15
e |dle mode 3 15

mW max.;

mW max.;

15 mW max. (established mode);
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e Reception mode 40 7 mW max. + nx107) mW max. (n = number of devices);

e Wa

e Em

it mode 40 mW max. + nx10 mW max. (n = number of devices);

ission state 140 7) mW max. + nx10 mW max. (n = number of devices)

Worst case is the transmission of 9/10 "0" bits:

e Reception mode 50 ') mW max. + nx14’) mW max. (n = number of devices);

e Em

ission state 180 7) mW max. + nx14’) mW max. (n = number of devices)

The detailed description of these different modes (with the associated timing) is given in the
state transitions.

8.2.3 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 nqtion of multiple Secondary Station, see Figure 11, allows the“addressing of d
devices located inside a Secondary Station on a secondary bus,
Device 1
— ADS1
BUS ADS BUS” |interf Device 2
I nterrace ADS2
Simple Device n
Secondary Station — |_ADSn
Multiple

The se

a) the

b) the
to ¢

Secondary Station
IEC 2076/

Figure-11 — Simple and multiple Secondary stations

condary bus structure fundamental points are as follows:

length of\secondary bus is not included in the length of main bus;

nergy supply;

fferent

w

secondary bus is four wires with two wires dedicated to signal and two wires dedicated

c) a
of t

econaary Ton-energized Statiom, simpte or muttipte; s atways equivatenttoa m
wo Secondary Stations towards physical communication parameters;

Ximum

d) the primary and secondary bus protocol are the same, except for modulation aspects:
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
f) the
g) the

maximum length of the secondary bus is 50 m;
maximum number of devices on the secondary bus is 6;

cable is the same as the one used on the primary bus;

7) 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.
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h) it is possible to transmit alarms from a device to a primary station though 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).

Main bus is able to support the following stations:

1) Simple energized Secondary Station;

2) Simple non-energized Secondary Station;

3) Multiple non-energized Secondary Station.

8.3

8.3.

a)

b)

c)

d)

g)

h)

8.3.

1

Sp
SO(
Th

tha
inc

The bus allows energy supply for Secondary Stations. In this,way, the bus can S

ene

Ga
ang
Se

Su

Fro

Bus specification

General characteristics

ket and one Secondary Station (minimum);

bus topology is unimportant, and can be linear, or star or tree without loop, pf
the total wired length of cable does not exceed 500 m (ecable of power
uded). The secondary bus, inside a Secondary Station, is not.included in this val

rgized and non-energized stations;

vanic isolation is maintained between the bus and allthe electronics of the trans
receivers, with voltage ratings which are required in the standards app
tondary Stations;

bply can be permanent on the bus, in which case Alarm mode can be active;
m 1 to 100 Secondary Stations can be connected in parallel on the bus:

The maximum number of non-energized. Secondary Stations (simple or multiple)
bus is 50;

The maximum number of energized Secondary Stations on the bus is 100;
on the bus is 50;

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'rumber of non-energized simple Secondary Stations on the bus;

pcific support for remote reading and programming. The bus always has,a magnetic

ovided

supply
ue;

upport

mitters
ied to

on the

The maximum number of devices associated to Secondary Stations (simple or multiple)

In case of a mix of SeCondary Station types, Energized and non-energized, connected

e if N3d{s>the number of energized Secondary Stations on the bus, then| these
inequations have to be respected:
1),°2*(N1 + N2) + N3 <100 when power supply is integrated to the Rrimary
Station;
2) 2*(N1 + N2) + N3 <98 when power supply is external, connected directly on
the bus

one of these Secondary Stations can accidentally stay in low impedance (transmission
mode but without emission of “0” transmission), without interrupting the communication;

communication with the Primary Station is via a magnetic plug (one only);

the bus shall withstand the accidental connection of the 230 V mains. Control procedure is
to apply five times successively 250 V a.c. Each application lasts 5 min and 5 s between
each application.

2

Cable characteristics

Indoor telephone cable of type:

single twisted pair and screen (aluminum) with drain wire;
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e conductor: solid tinned copper of 0,5 mm to 0,6 mm nominal diameter;

e insulation PVC.

Electrical characteristics:

e DC looped resistance at 20 °C: 117 Q/km to 192 Q/km
e AC 50 kHz, between —-15 °C to +45 °C:

a)
b)

c)

linear looped resistance:
linear looped inductivity:

linear mutual capacity:

154 Q/km to 220 Q/km
500 pH/km to 800 pH/km
80 nF/km to 130 nF/km

d)
e)
f)
9)

The above characteristics are given for a symmetric source isolated-from screen w|

imped4

8.3.3

a) cof
ter

loss factor of capacity: 5 % maximum
capacity unbalance, wires to screen: 5 % maximum
complex characteristic impedance: 74 Qto 115 Q

linear phase shift (50 kHz):

150°/km maximum

nces Z and Z" greater than 1 000 Q at 50 kHz (Figure 12).

Zv

Wiring

nection of Secondary Stations shall ensure the continuity of the drain wire (e.g

Test
equipment Equivalent to

Rigure 12 — Equivalent diagram of the test equipment

minal distribution boxes);

|

IEC 2077,

ith the

. three

b) one point of the drain wire shall be connected to earth, if any, or to an equivalent
reference potential;

c) no impedance (except the cable), of less than 1 000 Q at 50 kHz, shall be connected
between wires of the bus and screen or earth.

For 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
0009, 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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Function

Magnetic plug

Simple magnetic plug
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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 co
transfo
transfo

This allows the use of a simple square wave source for the transmissign;-and elimina

freque

8.4.1.2

In add
transm

ncy transient

S.

mpensate the high series inductance and the low parallel inductance~of
rmer, a resonating capacitor and a damping resistor on both sidesf|conve
rmer into a fourth order band-pass filter centered near 50 kHz, with a Q factor <3.

Magnetic plug with energy supply

tion to the previous characteristics, the magnetic plug with energy supply allo
ission between 400 kHz and 600 kHz signal. The default value is fixed at 500 kH

q

g

uch a
rt this

es the

ws the
7. This

signal |s rectified and filtered before injection of d.c. sighalon the bus.
8.4.2 Common mechanical characteristics
75+0,1
Dcu > -
DF
> > | 45+0,1
> 1 +0,1
0
v >
A
Ferrite|pot
core FP 36x22 i
>
29,6+0,1
218,1+£0,1 16,4+ 0,1
Y
Y
Y
IEC 2078/13
Key Dimensions in millimetres

FP ferromagnetic pot

DF distance between ferrites

Dcu

diametre

of core unit

Figure 13 — Ferrite pot and bobbin
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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 fypp for a maximum frnqnnnr‘y of less than 100 kHz:

¢ Initjal permeability more than 1 800;
e Tanp delta maximum at 100 kHz about 2 %;

e No|saturation due to leakage fields (practically saturation comes around‘G;4 T).
8.4.3 Electrical block diagram with simple plug
8.4.3.1 General

The ggneral electrical bloc diagram with simple plug is, 'shown in Figure 14, with its
associgatied components.

Rejception
r e |
Rpd | | 1 :
| |
O T Y < Sy |
] [ I I Csd |
Ed 0 B :
Source 50 kHz | | I Bus
| | |
| Rp l B Rsd |
+ | |
o | |
—t— \‘ o ‘\ “““““““““““““ |
IEC 2079/1
Key
Rpd primary)damping resistor Lp primary inductance
Cpr primary resonance 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.
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8.4.3.3 Associated components, plug side

Serial capacitor Cpr resonating with Lp.

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 recgiving mode, the output impedance of the 50 kHz source shall be maintained’pt 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
The elgctrical bloc diagram with energy supply plug, 8.4.1.2 is showp.in Figure 15, Wwith its
associfitied components.
Recgption
C'sr
J |:| Rpd Cli | ” Low-pass
| Low-pass filter L L
filter Lp Ls 4 Csd
Sodrce 50 kHz
F—1 Rectifier Bus
Rp Rs / filter Rsd
L Regulation
J—I_ |:| -'| | J_ Protection
I
]
Source g(())(()) E:Z High frequency.
to z band-pass filter High-pass filter o osors
Key
Rpd  primary damping‘resistor Lp primary inductance
Cpr primary resohance capacitor Ls secondary inductance
Csr secondarysresonance capacitor Rp primary resistance
Csd Icondary damping capacitor Rs secondary resistance
Rsd condary damping resistor

Figure 15 — Associated components of the energy supply plug

The 50 kHz part works like the simple plug circuit, except for:

e extra attenuation, both ways, due to the low-pass filters. The 50 kHz source receiver
device shall take this attentuation into account.

e C’pr and 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.
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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.

Table 51 — Primary station transmitter: Tev0 and Tev1 values

I ZUU Dauds

2400 bauds

4 oUU Dauds

9600 bauds

Tev1(us) 750 330 140 60
Tev0(us) 750 330 140 60
b) Veyh1=0,25V
This c@ncerns only signals with frequency 1 kHz < f< 1 MHz.
Open gircuit at bus output: , —a
Emitter
Vello = 5.8 V —1 Plug |Socket| y/gy
c) Ve , I—
d) Veyh0=7,5V Primagy _
Statjon Coupling Bus
With afresistor of 100 Q in place of the bus:
e) Veyl0 =4V
f) Veyh0 =48V
With a|capacity of 31,8 nF in place of the-bus:
g) Veyl0 =52V
h) Veyh0 =6,5V l——:’-

In addition, the output terminals should be open-circuit or matched to a 100 Q resistan¢e or a
capacitance of 31,8 nF.

i) the| noise transmitted at the bus output, in all conditions and at all frequencies| up to
1 MHz, afteryextinction of transients, shall not exceed 10 mV peak between 1 kiz and
1 MHz;

j) the|loyervoltage spike due to the switch from transmission mode to reception mode,
rse, shall not exceed 0,25 V peak, in all conditions

or the

These values have to be respected with a magnetic air gap
DF = (4,25 mm + 0,25 mm) £3"° mm.

8.6  Functional specifications of Primary Station receiver (for 50 kHz signal)

The Primary Station receiver is the assembly of a Primary Station
(demodulation and squaring) and the magnetic plug.

receiving circuit

The receiver shall function correctly (defined as frame repetition rate < 10-5) for a sinusoidal
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:
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a) Tev0 and Tev1 shall comply with the values Table 52.

Table 52 — Primary 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
Through a 100 Q resistance: — —m

1V
b) Veyh1 =025V —1 Plug |socket Vejj
c) Veyl0=0,7V _
Primary Coupli

d) Veyh0=3,2V Station oupling  Bus

Through 31,8 nF:

e) Ve
f) Ve
g) Ve

In add
frame

h) ac

h1=0,20 V
10=0,65V
h0=2,5V

tion, the receiver in condition b) (100 Q in series) shall function correctly (defi
epetition rate < 10-5) with:

ontinuous wave signal of 0,1 V peak from 1 kHz/t0"1 MHz

i) a sjquare pulse of 20 V of duration 5 us

j) as
8.7

The si
temper

a) Te

quare pulse of 3,5 V of duration 200 pus
Functional specification of Secondary Station transmitter (for 50 kHz signal

gnal transmitted at the bus oufputs shall fit into the limits specified, in the
ature range with:

0 and Tev1 shall comply:with the values Table 53.

Table 53 — Secondary station transmitter: Tev0 and Tev1 values

1 200 bauds 2 400 bauds 4800 bauds 9 600 bauds

b) Ve

TevA(js) 750 330 140 60
TevO(us) 750 330 140 60
hq{=0,1V

ned as

whole

This only concerns signals with a frequency of 1 kHz < f< 1 MHz.

With 100 Q in place of the bus:

c) Vevlo =12V
d) Vevh0=1,8V

With a capacitor of 31,8 nF in place of the bus, the output signal measured across a resistor

of 1 Q

in series with the capacitor, and the result multiplied by 100:

e) Vevid =15V
f) Vevh0 =25V
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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.

In addition:

i) maximum short circuit current: 26 mA peak at 50 kHz;

j) the[transmitter shall tolerate permanent short circuit and connection to 230 V maing at the
bug terminals;

k) thel 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)

The refceiver shall function correctly (defined as bit error rate < 10=%) for a sinusoidgl input

signal Wwhose characteristics are defined above and for the wholeemperature range with:

a) Tey0 and Tev1 shall comply with the values Table 54.

Table 54 — Secondary station receiver:-Tév0 and Tev1 values

With 4
imped4
b) Ve
c) Ve
d) Ve

In addi

1 200 bauds 2 400 bauds 4 800 bauds 9 600 bauds
Tev1(us) 700 290 125 50
TevO(us) 700 290 125 50

voltage generator with ‘negligible internal impedance,
nce of the receiver:

in comparison with

h1=0,3V
0=2V
h0 =8V

tion, the-receiver shall be insensitive to:

e) a permanent signal of 0,25 V peak from 1 kHz to 1 MHz;
f) a pEIse of 20 V of duration 5 pus;

input

Input impedance at 50 kHz:

g) the input impedance, whether the receiver is powered up or not, at up to 5V peak, shall
consist of a resistance in parallel with a reactance. Energized and non-energized cases
have to be considered:

For an energized station:

> 20 kQ

> 20 kQ (60 mH) if inductive
>100 kQ (30 pF) if capacitive
For a non-energized station:

> 10 kQ

resistance

reactance

resistance
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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.

All impedances used for measurements as specified in Clause 8 should be of 1 % aceunacy.
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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
numbef of states.

To eadh controller corresponds a unique logic table; this logic table may be broken’down into
several physical tables if it is particularly large.

To eadh 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
trigger|ng condition (column 2) for the machine to pass from*an/initial state (column ) to a
final state (column 4) by executing a set of actions (column 3):

The fifst initial state is the start-up state of the_ coentroller. This state is uniqus; it is
particularized by means of italic characters.

A stop|state of the controller is a final state for.which no state line is defined with this sfate as
initial gtate. A controller is infinite when it does not have a stop state. A finite controller may
have dne or more stop states. These states are also represented by using italic charpcters.
This cinvention means that the order in*which the states are presented in a physical table is

not important.

The sgme rule applies when several state lines refer to the same initial state, becayse the
trigger|ng conditions are always mutually exclusive. The order of the lines in a physicgl table
is thergfore governed by presentation considerations only. Nevertheless, it is logical tq begin
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 uninterruptible
sequernce). The<aetions described there shall be executed in the order in which they are
written| An action is defined by an invocation of a nhamed procedure instantiated with |a zero
list, or:f or,mQre parameters between parentheses. All referenced named procedures shall be

the subjett of separate descriptions. However, there are two predefined actions: assignment =
and enmpty’action $none() (no action)

The triggering condition associated with a state line may be composed of several sub-
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
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example of a simple condition. All referenced boolean named functions shall be the subject of
separate descriptions.

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 eVlent that occurs when the controller occurrence that is likely to consume it is in g state
where this consumption is impossible, is stored chronologically in an areacknown as th¢ inter-
controller queue.

Each gontroller thus has a single queue that it shares between its own controller occurrences.
The size of this queue is assumed to be quasi-infinite; its organization and its management
are nof described here. However, it should be noted that a<partial purge of the quede (i.e.
related only to the events concerning the current controler occurrence) is automatically
carried out for any state transition starting from the star{-up state.

There ghall 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
corresponds to the action of total purge ;of "the current inter-controller queue. All the
occurrgnces of the corresponding controller.thén return to the start-up state.

Events are produced by some of the.described actions in a set of actions associated|with a
state lijne. An internal event can be ‘consumed only by the controller that has produced it. An
external event is always consumed'by a controller other than the one that has produced it.

It sholld be noted that the. absence of an event (expressed by an event sub-condition
encapgulated in the logictoperator not()) is always a simple sub-condition.

When,|for an initial\state, there is a state line where the triggering condition is of a pertain
type ($imple orc event), then all the state lines having the same initial state shall have
trigger|ng conditions of the same type.

When this type is simple, the initial state is called sub-state. A sub-state is particulariged by
meansLaof the italic attribute 1t is transient and can alwnyq he remaoved: its presende in a
physical table is justified only by improved clarity of presentation. In the special case of a
start-up sub-state, a special condition has been predefined: $true(), which is always true.

The variables referred to in the triggering conditions and the actions described in a physical
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).
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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

Timing type definition

Timings are classified into several types:

Logicj;r\'mTrg'.‘TWp'e
defined from Stop-bit to Stop-bit (Figure B.1)

Physid

Define
of carr

On the Bus

Star-bit

62056-3-1 © IEC:2013

8 bits Stop-bit

—

|.f..............m

Start-bit 8 bits

Stop-bit

.

|f..

TL type timing

Figure B.1 - Logical timing type

al timing: TPFD or TPDF

IEC 2081/13

i from End of carrier to Start of carrier fop,TPFD timing and from Start of carrier
er for TPDF timing (Figure B.2).

On the Bus

Physical type timing TPFD

Physical type timing TPDF

IEC 2082/13

to 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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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 Figures B.3 and B.4):

a)
b)
c)
d)

e)

High Limit — Tolerance > M > Low Limit + Tolerance, result is 100 % OK;
M < Low Limit — Tolerance, result is 100 % NOK;

M > High Limit + Tolerance, result is 100 % NOK;

(Low Limit — Tolerance) < M < (Low Limit + Tolerance), result is not determined;

NOIK;
(High Limit — Tolerance) < M < (High Limit + Tolerance), result is not deterniined,
NOIK.
Low High
= limit — Nominal value = limit
I I 5

Not determined
OK or KO

- Value r

Not determined
OK or KO

IEC 2083/13

Figure B.3 — Results processing for timing defined with low and high limits

Result NOK
B

Not determined
KO or OK

Result NOK
—-—

IEC 2084/13

Figure B.4 — Results processing for timing defined by a nominal value

OK or

OK or
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Annex C
(normative)

List of fatal errors
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Any occurrence of one of the listed fatal errors is sent up locally to the Application layer.

Table C.1 — FatalError error numbers

N
[4¥)

N Ia
N mMoeT T

ES

4]

P

-+«

[e o

Error | EP-3F | EP-4F | EP-5F

EL-1F

EL-2F

EA-1F

EA-2F

EA-3F

Whateyer layer is involved, the occurrence of a fatal error results in:

o |f

the|number of the fatal error as parameter;

e complete reinitialization of the corresponding controller occurrence.

o |f j:propriate, stopping of the next lower layer by means of the service primitive aboyt.req;
p

propriate, informing of the next higher level by means of thé primitive abort.ind with
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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 Role
value 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 programming
AUT 05 0000 0101 | Authentication command
EOS 06 0000 0110 [ End of session
ASO 07 0000 0111 | Forgotten stations-~call
RSO 08 0000 1000 | Forgotten stations response
1B 09 0000 1001 | Bus initialization
DRJ 0A 0000 1010 | Rejectionsof remote programming data
ARJ 0B 0000 1011 | Rejection of remote programming authentication
TRF 0C 0000 1100 jPRaint to point remote transfer
TRB 0D 0000 1101 | Broadcast remote transfer (not acknowledged)
TRA 0OE 0000:4110 | Point to point remote transfer acknowledgement
PRE 10 0001 0000 | Non-energized station selection
SEL 11 0001 0001 | Non-energized station selection acknowledgement
The following codes are used only with DLMS/COSEM
XBR 12 0001 0010 | Change baurate request
XBA 13 0001 0011 | Change baurate response
The cqmmands listed in Table D.1 above are also used by the Support Manager Layer in
DLMS/WWWWMMW i mitratisation, the

discover and the transmission speed negotiation processes.
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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
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been chosen different from the already reserved COM values (Table D.2).

Table D.2 - Command codes with DLMS and DLMS/COSEM

Abbrev. | Hexa Binary Role
value 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 qumber="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 sequénce 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
check field. Its calculation is based on the theory of cyclic codes which uses the division of

polyno

E.2

Let A 3
can be

Take 4
gives t

Given

E.3

The C

rg,...,
regist
algorit

As thsg

Tatsandtheatgebraic properties of the Termainders of thedivisiom of potyromiats.

Operations on the polynomials
(aq, a9,..., ap) be the bit string for which the check key shall be caloufated. This

viewed as a polynomial of degree n-1:

|AX) = a4XN-T + .+ a5 1X + ap

divisor polynomial D(X) of degree m. The polynontial® division of A(X)*XM b
he following formula:

AX)*XM = D(X)*Q(X) + R(X)
where R(X) is a polynomial of degreexless than or equal to m-1
representing the bit string R = (rq, ro,%5rm)

he properties of boolean arithmetic, this formula can also be written:

|A(X)*Xm + R(X) = AX)*XM-2R(X) = D(X)*Q(X)
which represents the bit'string (a4, a9,..., an 1, r,..., 'm)

Check procedure

RC (Cyclical Redundancy Check) check field is represented by the bit string R
'm)- Its routine” practical calculation is based on shift registers and accun
rs enablingthe key to be calculated as the data bits arrive. The corresp
m will not'be described here.

theory indicates, the Transmitter shall assess the bit string R = (rq, ro,.|

string

y D(X)

= (r,l ,
nulator
onding

, Tm)

concat

enate this string with the bit sequence to be protected A = (a4, as,..., ap) and tn

ansmit

the res

ulting bit string (a4, ap,..., ap rq, ra,..., rym) 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).

E.4

Operating parameters

For the concrete implementation of the algorithm, the chosen parameters are:

m (16

D(X) | x16 + x15 4+ 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 criterion has been
chosen for focusing on a random integer.

“Whatgver an integer | in the range [0, n[, this number | is known as random when its
apparifion probability is always included in the range [100/n — D;~100/n + D], provided| that a
signifidant 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 mgximum number, MaxRSO, is set to 3. Under this condition, the choice of N, T|and D
paramg¢ters 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
exchanges require the generation and the processing of 64 bit random numbers.

Two ¢

First ciiterion — Hamming Distance

Rando

shall Have a Hamming Distance Dh greater than 4 with each anterior,fandom numb
window k of 400 values observed on the bus.

It is gi

en by the formula:

For observation k, Dh [ NAi(n+k), NAi(n+k-I) ] > 4, with 0 < < k

Succeg

numbefr has the value NAi(n).

Obser

Secon

ations occur with a minimum 1 s delay.

i criterion — Probability of Bit Distribution

From

he complete bit range of row™i taken from the 400 random numbers pre

mentioned, the probability of appearance of an 0 or 1 value have to be between 0,

0,65.

It is gi

0,3
0,3

en by the formula:

6 < [Pr(BitVal 2i)(=)0] < 0,65 for 0 <i < 63
5 < [Pr(BitVat2ly'= 1] < 0,65 for 0 <i<63

H'S H Ll + H ] F P~ H 4+ ] Fiaal +lo . H L t: .
Crida GIIUVVIIIy MITPTCTITeTitduuIlT LUTIUOHUT arc opoullticu AT uidilT d opgTUITTu oUTULIuUTR.

m number NAi(k), generated by a primary station (i=1) or a secondary station

sive observation number k is 400. Observation.starts with k = 0 and first r

(i=2),
Br in a

andom

viously
85 and
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(normative)

Systems management implementation

62056-3-1 © IEC:2013

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.

Tahle H1 = Discovery service

Discover request

Discover response

ASO frg
corresp
the res

me with 2 bytes in the TABI field (the first
onds to the reserved TAB 0 and the second is
bonse probability value)

Standard RSO frame including the System Title

ADS)

Below

are the service specifications of the discovery service Table H-2.

Table H.2 — Service specification

Procedure or function (Primary Station)

Definition

discovg

r.request(energized, adp, response-probability)

energized: TRUE for discovering new energized
stations and FALSE for discovering new non-eng
stations

ADP: Physical address of the Primary Station

response-probability: required probability of ans

rgized

ver

discovdr.confirm (collision, discover-list) collision: TRUE if collision has occurred, FALSE|if not
discover-list: list of the ADS of the new stations
discovered

On the| Secondary Station;ithe Discover service requires the generation of random intepers in

the range [0, 100] to,issue a Discover response. The random function shall have a rendom

behavipur of £10 %. “Fhus, for a significant number N of systems (N greater than 1D), the

reporting systems,aumber shall be (Response Probability x N) /100 at £10 %.
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Annex |
(informative)

Information about exchanges

1.1 Non-energized station session (Figure 1.1)

y A
I Bu§ illilidi Ludd I

I Response  <+— l

|
| Call Remote Reading—™~

Other,
exchanges

A
Y
RemoteReading or
Remote programming
R

>l

C Endsession >

)

)
Call ASO

I Loae —1  Lcal RemateReadngy> ~  lCalAso 1 Al

Response

(0]

ResponseAS

Response
OK

N

IEC 2085/

i

1

I
Preselection

Figure 1.1 — Non-energized station session

1.2 Remote reading and programming exchanges (Figure 1.2)

NOTE This subclause is relevant only for the profile without DLMS.

w
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STATION 1 STATION 2
Modem Device Modem Device
AGT N
‘ 7 AG AG
Reading? B EEEEE—
g
Reading? ki Reading
———>
X Reading! Reading! /
AG
AG
—— >

Sessign
in
progregs

Programming?

Programming!

Programming?

Programming!

Authent?

Authent!

Authent?

Authent!

TOAPPEL:
TOPRE :
TOAG

TOAPPEL:
TOPRE
TOAG '4

Figure 1.2 — Remote reading and programming exchanges

IEC 2086/13

The Hrimary Station sends an AGT “wakeup Call” signal towards the non-engrgized

Seconglary Station. After filtering by its modem, the Secondary Station receives a
signal,|and it initializes the timer TOAPPEL (maximum waiting time for selection frame).

The Pfrimary Station sends a remote reading frame to the Secondary Station
Seconglary Statien 2 does not answer, and goes back to a low consumption state whe
is a ti%\(e out-of TOPRE. The station 1 answers: it is selected. The example is a sequs

remot

the wakedp TOAG.

reading exchange and a remote programming exchange. The session is chec

n AGN

The
n there
nce of
ked by
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1.3 Bus initialization frame (Figure 1.3)

TSP Modem Modem
AGT
Init?
Init?
—>
“ TOAPPEL]
TOPRE
TOAGT..
End -

session
IEG 2087/13

Figure 1.3 — Bus initialization

The Primary Station sends an AGT “Wakeup Call” signal~and a bus initialization frame.|All the
non-energized Secondary Stations wake up. The IB framé does not involve any frame answer,
thus all the stations go back to a low consumption state.
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1.4 Forgotten station call exchange (Figure 1.4)
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STATION 1 STATION2
TSP Modem Modem
AGT
A 1 ac > A o
ASO? .~
\ ASO? Y ASO?
Presd ~ "] Response >
ASO ; in the first s
X windows X
ASO! ASO! 2SO
¥ |= ; i
AG
‘ B AG AG
ASO? \ ? ! >
»1as0?
As02 o] >
aessilbn Randomf Response
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progréss :] windows
ASO! . ASO!
|< 50! < ASO!
[ = %
I( § :
AGT
>
5 AGT
RemoteReading? Y —> Y - >
»IRemoteReading >
RémoteReading?
— ¥
RemoteReading! emoteReading!
Y A= =
{ :
AGT
A >
- : AGT >
ina? N Y
RemoteReading” ¥ gl RemoteReading
>
) RemoteReading!
RemoteReading! <
r e -
Y Y Y
TOAPPEL: TOAPPEL
TOPRE TOPRE
TOAG ™. TOAG™.
End
Session 1 *

Figure 1.4 — Forgotten station call exchange

IEC 2088/13

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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sur paire torsadée avec signal de porteuse

La

com
pour|
dom
inter
publ
com
orga
égal
selo
Les
du p
intér
Les
com
s'asy
del'

Dang
mes

natid
natid

La @
fourr
conf
certi

Toug

Aucy
man
natid
dom
de jy
touts
L'att
réfén
L’att

AVANT-FRUOFOS

Commission Electrotechnique Internationale (CEIl) est une organisation mondiale del horm
osée de lI'ensemble des comités électrotechniques nationaux (Comités nationaux de la CEl). U
objet de favoriser la coopération internationale pour toutes les questions de normalisation
hines de I'électricité et de I'électronique. A cet effet, la CEl — entre autres activités ~"publie des
hationales, des Spécifications techniques, des Rapports techniques, des Spécifications access
c (PAS) et des Guides (ci-aprés dénommés "Publication(s) de la CEI"). Leur élaboration est config
tés d'études, aux travaux desquels tout Comité national intéressé par le sujet)traité peut partici
hisations internationales, gouvernementales et non gouvernementales, en-liaison avec la CEl, pg
ement aux travaux. La CEIl collabore étroitement avec I'Organisation Internationale de Normalisatig
des conditions fixées par accord entre les deux organisations.

lécisions ou accords officiels de la CEIl concernant les questions techniques représentent, dans |4
pssible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux d
bssés sont représentés dans chaque comité d’études.

Publications de la CEl se présentent sous la forme de recemmandations internationales et sont
ne telles par les Comités nationaux de la CEIl. Tous les efforts raisonnables sont entrepris afin qu
ure de I'exactitude du contenu technique de ses publications; la CEl ne peut pas étre tenue resq
bventuelle mauvaise utilisation ou interprétation qui enest faite par un quelconque utilisateur final.

le but d'encourager l'uniformité internationale, les-Comités nationaux de la CEIl s'engagent, dans

ire possible, a appliquer de fagon transparente les Publications de la CEl dans leurs pub
nales et régionales. Toutes divergences .entre toutes Publications de la CEl et toutes pub|
nales ou régionales correspondantes doivéent étre indiquées en termes clairs dans ces derniéres.

El elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indép
issent des services d'évaluation de-conformité et, dans certains secteurs, accédent aux mar

ication indépendants.
les utilisateurs doivent s'assurer qu'ils sont en possession de la derniere édition de cette publicati

ne responsabilité ne.doit étre imputée a la CEIl, a ses administrateurs, employés, auxilig
lataires, y compris (Ses experts particuliers et les membres de ses comités d'études et des

naux de la CEIl, pour-tout préjudice causé en cas de dommages corporels et matériels, ou de td
hage de quelque nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris
stice) et les_dépenses découlant de la publication ou de I'utilisation de cette Publication de la C
autre Publication de la CEI, ou au crédit qui lui est accordé.

ention eSthattirée sur les références normatives citées dans cette publication. L'utilisation de pub
encées est obligatoire pour une application correcte de la présente publication.

bntion est attirée sur le fait que certains des éléments de la présente Publication de la CEIl peuv
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de brevets et de ne pas avoir signalé leur existence.

bt de droits de brevet | a CEl ne saurait étre tenue pour responsable de ne pas avoir identifié de tdls droits

La Norme internationale CEI 62056-3-1 a été établie par le comité d’études 13 de la CEl:
Mesure de I’énergie électrique, contréle des tarifs et de la charge.

Cette premiére édition annule et remplace la premiére édition de la CEIl 62056-31, parue en
1999, dont elle constitue une révision technique.

Les modifications techniques majeures par rapport a I’édition précédente sont les suivantes:

Ajout d’un profil qui permet l'utilisation de la couche Application et la modélisation objet
DLMS/COSEM de la CEI 62056,

Révision de la couche liaison de données qui est maintenant scindée en deux parties:

la premiére est intégralement une couche de liaison de données;
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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
9 600 bauds.

Le texte de cette norme est issu des documents suivants:

FDIS Rapport de vote
13/1546/FDIS 13/1552/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant

abouti
Cette

Une lis
des do
site weg

Les futures normes de cette série porteront dorénavant le nouyeau titre général

dessus
édition

La nymérotation est passée de CEI 62056-XY & )CEI 62056-X-Y. Par exemy
CEIl 62056-31 devient la CEl 62056-3-1.

Le co
stabilit

relativgs a la publication recherchée. A cette\date, la publication sera

¢ rec

* supprimée,
* remplacée par une édition révisée, ou

¢ am

It appropatiom de cette orme:
ublication a été rédigée selon les Directives ISO/CEI, Partie 2.

te de toutes les parties de la série CEl 62056, publiées sous le titré ‘général £{
nnées de comptage de I'électricité — La suite DLMS/COSEM, peut étre consultés
b de la CEI.

. Le titre des normes existant déja dans cette série sera’mis a jour lors de la pro

ité a décidé que le contenu de cette publication ne sera pas modifié avant la d
B indiquée sur le site web de la CElxsous "http://webstore.iec.ch" dans les dq

pnduite,

endée.

thange
sur le

ité ci-
chaine

e, la

ate de
nnées



https://iecnorm.com/api/?name=d63c9966ea8b337edbd6102723a26102

62056-3-1 © CEI:2013 -121 -

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 Domaine d’application

Cette partie de la CEIl 62056 décrit trois profils pour échange de données par bus ‘en local
avec des stations alimentées ou non en énergie. Pour les stations télé-alimentées, [le bus
fournit|’énergie pour ’échange des données.

Trois différents profils sont supportés:

o Prdfil de base : ce profil en trois couches fournit des services de télé‘relevé ;

NOTE : Ce profil a été publié dans la CEl 61142-31:1993 et était alors connu-sous le nom de Bus Euridis.

e Prdfil avec DLMS : ce profil permet l'utilisation des se€rices DLMS tels qu’ils sont
sp4gcifiés dans la CEl 61334-4-41.

NOTE Ce second profil a été publié dans la CEl 62056-31 Ed1.0{»1999.

o Prdfil avec DLMS/COSEM : ce profil permet I'dtilisation de la couche Applicatjon de
DLMS/COSEM et le modéle objet COSEM tels qixils sont spécifiés respectivement dans la
CE) 62056-5-3 Ed 1.0 :— et dans la CEl 62056%6-2 Ed1.0 :—.

Les trgis profils utilisent la méme couche physique et ils sont entiéerement compatibles| c’est-
a-dire fue des équipements ayant implémenté I'un de ces profils peuvent opérer sur lelméme
bus.

Le moyen de transmission est la paire torsadée par signal de porteuse et connue sous Je nom
de Bug Euridis.

2 Rdéférences normatives

Les ddcuments suivants sont cités en référence de maniére normative, en intégralitél ou en
partie,| dans le ,présent document et sont indispensables pour son application. Pqur les
référerjces datées, seule I'édition citée s’applique. Pour les références non datges, la
derniefe édition du document de référence s’applique (y compris les éveéntuels
amend|ements).

CEIl 61334-4-41:1996, Automatisation de Ila distribution a [l'aide de systemes de
communication & courants porteurs — Partie 4: Protocoles de communication de données —
Section 41: Protocoles d'application — Spécification des messages de ligne de distribution

CEI 62056-51:1998, Comptage de [’électricité — Echange de données pour la lecture des
compteurs, le contréle des tarifs et de la charge — Partie 51: Protocoles de couche application

CEl 62056-5-3: Ed 1.0 —, Echange des données de comptage de ['électricité — La suite
DLMS/COSEM — Partie 5-3: Couche application DLMS/COSEM

ISO/IEC 8482:1993, Technologies de [Ilinformation — Télécommunications et échange
d’informations entre systemes — Interconnexions multipoints par paire torsadée (disponible en
anglais seulement)
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EIA 485:—, Standard for Electrical Characteristics of Generators and Receivers for Use in
Balanced Digital Multipoint Systems

3 Abréviations

Abréviation Signification

ADP Adresse de la station primaire

ADG Adresse secondaire générale. Adresse de diffusion.

ADS Adresse de la station secondaire

AGN Appel général normal

AGT Appel général pour station en télé-alimentation

APDU Application Protocol Data Unit (Unité de Données du Protocole d’Application)

APG Adresse primaire générale

ARJ Valeur du champ COM. Rejet d’authentification en téléprogrammation.

ASDU Application Service Data Unit (Unité de données de service Application)

ASO Valeur du champ COM. Appel de stations oubliées

AUT Valeur du champ COM. Commande d’authentification

COM Champ contréle de la couche liaison

COSEM 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 crytage de,données)

DLMS Distribution Line Message Spécification (Specification de Message de la Ligne de Distributipn)

DSDU Data link Service Data Unit (Unité de données de Service Liaison)

DRJ Valeur du champ COM. Data Reject)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.

DTSAP Destination Transport Service Access Point

ECH Valeur du champ COM< Echo des données de téléprogrammation

ENQ Demande de téléreléve

EOS Valeur du ghamp COM. Fin de téléprogrammation.

1B Initialisation de bus

MaxRetiy Nombre maximum de retransmissions. Limité a 2.

MaxRS( Nombre maximum de fenétres d’écoute RSO. Fixé a 3

PDU Protocol Data Unit (Unité de données du Protocole)

PRE Vateurduchamp COMPresetectiom des stations tete-atimentees

REC Valeur du champ COM. Demande de téléprogrammation

RSO Valeur du champ COM. Réponse a, 'appel de stations oubliées

SEL Valeur du champ COM. Acquittement de la présélection des stations télé-alimentées

STSAP Source Transport Service Access Point

TAB Code des données pour Euridis dans le profil sans DLMS ni DLMS/COSEM. Dans les profils

DLMS ou DLMS/COSEM c’est la valeur a laquelle I'appareil est sensibilisé au Discover.

TABI Liste de champ TAB

TASB Durée d’un signal, d’alarme sur le bus

TOAG Temps d’attente maximal pour une station télé-alimentée, une fois sélectionnée pour reconnaitre
un appel général AGN.

TOALR Attente avant envoi d’'un AGN aprés réception d’'un AGN ou d’'un AGT
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Abréviation Signification

TOL Temps d’attente maximale d’une requéte issue de la couche supérieure

TOPRE Temps d’attente maximale de la réponse a une présélection

TPDU Transport Protocol Data Unit (Unité de données de Protocole Transport)

TSDU Transport Protocol Service Unit (Unité de données de Service Transport)

TRA Valeur du champ COM. Acquittement de transfert en point a point

TRB Valeur du champ COM. Télé transfert en diffusion non acquitté

TRF Valeur du champ COM. Télé transfert point a point

T1 Délai de garde 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

ZA1 Champ réservé pour I'authentification bidirectionnelle en programmation

ZA2 Champ réservé pour I'authentification bidirectionnelle en programmation

4 Prgsentation générale

41 Vocabulaire de base

Toute [communication fait intervenir deux équipements représentés par les exprgssions
Statior] Primaire et Station Secondaire. La Station Primaire est le systéme qui [décide
d'initialiser une communication avec un équipement{ distant dit Station Secondaire; ces
dénomijinations restent valables pendant toute la duréedde vie de la communication.

Une dommunication est décomposée en un- certain nombre de transactions. Ghaque
transag¢tion se traduit par une émission de“1'Emetteur vers le Récepteur. Au ¢gré de
I'enchginement des transactions, les systémes Station Primaire et Station Secondaire|jouent
tour a four le réle d'Emetteur et de Récepteur.

Dans Ig cas du profil d’échange de données par bus local avec DLMS ou DLMS/COSHEM, les
termesg| Client et Serveur ont le méme sens que dans le modéle DLMS (voir la CEI 61334-4-41
ou la CEl 62056-5-3 :—). Le Serveur (qui est obligatoirement une Station Secondaire) est le
systémne qui recoit et traite toute soumission de requéte de service particuliere. Le Clignt (qui
est obligatoirement une Station Primaire) est le systéme qui utilise le Serveur dans jun but
spécififjue a l'aide d'une_ou de plusieurs soumissions de requéte de service.

4.2 Profils, couches et protocoles

4.21 Généralités

Cette narme spécifie trois profils de communication, voir Figure 1.

e Profil sans DLMS, voir 4.2.2,
e Profil avec DLMS, voir 4.2.3,
e Profile avec DLMS/COSEM voir 4.2.4.

La couche physique sur les trois profils est la méme a part le fait que le profil avec
DLMS/COSEM permet la négociation de vitesse. Cette couche physique commune permet la
coexistence de différents profils sur le méme bus.
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IEC 62056-5-3
Application-62056-3-1
protocol Application layer DLMS/COSEM protocol
IEC 62056-51
DLMS+ protocol

Application+ protocol

Transport + protocol
TTransport rayer Support manager

Data link layer

Data link layer

Link-63056-3-1 protocol Link-E/D protocol

U

ysical layer Physical layer

Phydical-62056-3-1
protocol

Physical-62056-3-1
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Protocole Link-E/D
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Protocole Physical-62056-3-1
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COSEM model IEC 62056-6-2

Modéele COSEM CEI 62056-6-2

Application layer IEC 62056-5-3
DLMS/COSEM protocol

Couche application CEl 62056-5-3
Protocole DLMS/COSEM
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Anglais Frangais
Transport layer Couche transport
Support Manager Gestion du Support
Data link layer Couche liaison
Link-E/D protocol Protocole Link-E/D
Physical layer Couche physique
Physical E/COSEM protocol Protocole Physique E/COSEM
Architecture with DLMS/COSEM Architecture avec DLMS/COSEM
Figure 1 — Profils de communication CEIl 62056-3-1
4.2.2 Profil sans DLMS

Le profil de base sans DLMS utilise le protocole triple couches:

e Lafouche physique avec Physique-62056-3-1 dont le protocole est spécifié en 5.1;
e Lapouche liaison avec Link-62056-3-1 dont le protocole est spécifié.en 5.2;
e La fouche application avec Application-62056-3-1 dont le protecole est spécifiée en

Ce pr

qui esft un simplifié de service de téléprogrammation, (le' transfert par télédiffus

téléali
d’alar

4.2.3

Le pro

e La méme couche physique que le profillde base spécifié en 5.1.

e La fouche liaison utilisant le protocole Link-E/D spécifié en 6.2 et

e La

Application+ et DLMS+, voir'6.3.

Ce profil permet aussi l'utilisation de DLMS tel qu’il est spécifié dans la CEl 61334-4-4

service
4.2.4
Le pro

e La

DLMS comme spécifiée en 5 1 _mais avec une négociation de vitesse voir 7 2:

5.3

il permet le télérelevé et la téléprogrammation, le transfeft de données point a point —

on, la

entation des stations secondaires, la détection_de stations oubliées et les fopctions

es. Le détail des services concernés sont spécifiés en 4.4.

Profil avec DLMS

il sans DLMS utilise le protocole triple*couches:

couche application avec~Application-62056-51 utilisant les protocoles Trangsport+,

s de communication concernés sont spécifié en 4.5.

Profil avec.DLMS/COSEM

il avec\DLMS/COSEM utilise un protocole a quatre couches:

1. Les

cauche physique est similaire a celle utilisée dans le profil de base et dans l¢ profil

e La couche liaison de données utilise le protocole Link-/E/D. C’est la méme que la couche
liaison de données dans le profile avec DLMS a part qu’elle interface la couche gestion du
support et la couche transport. Voir 7.3;

e La couche gestion du support prend en charge les processus spécifiques a la gestion du
bus (voir 0);

e La couche transport met en place la segmentation et le réassemblage des APDU, voir 7.5;

e La couche application, telle qu’elle est spécifiée dans CEIl 62056-5-3: Ed 1.0 :—, et

pre

nant en compte quelques spécificités du bus Euridis, voir 7.6.

Le profil DLMS/COSEM permet l'utilisation de la modélisation objet COSEM et des services

DLMS

d’accessibilité aux objets, sur le bus Euridis.
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4.3 Langage de spécification

Dans cette norme, le protocole de chaque couche est décrit par des transitions d'état
représentées sous forme de tableaux. La syntaxe utilisée pour la constitution de ces tableaux
est définie par un langage de spécification présenté a I’Annexe A.

En cas de divergence d'interprétation entre une partie du texte et un tableau de transitions
d'état, c'est toujours le tableau qui fait référence.

44 Services de communication pour I’échange de données en bus local sans DLMS
et COSEM

4.4.1 Généralités
La listg¢ des services disponibles au niveau de la couche Application est:

a) télgreléve de données, 4.4.2;

b) téldprogrammation de données, 4.4.3;

c) télgtransfert point a point, qui est un service de téléprogrammationysimplifié, 4.4.4;
d) télgtransfert en diffusion, 4.4.5;

e) initlalisation du bus, 4.4.6;

f) appel des stations oubliées, 4.4.7.
4.4.2 Téléreléeve
L’échapge de téléreléve est constitué de deux trames en une seule séquence:

e trame de téléreléve contenant dans le champ-TAB la référence des données a relever:

1 6 1 1 1 2
octet octets octetnCoctet octet octet
S

>| ~ || aps JlAbp [[com|| 1aB || cre |

I
COM=ENQ (ENQuery) voir D.1.

e trame d’acquittement positif contenant les données relevées dans le champ DATA:

1 6 1 1 1 0a116 2
octet octets octet octet octet octets octets
DS F— | ~ || aps | aop [[com]| TaB || DATA | crc |

|
COM=DAT (DATA) voir D.1.

o trame d’acquittement négatif (référence TAB inconnue)

1 6 1 1 2
octet octets octet octet octets
S [~ | Aps Jfaoe[[com]] cre ]

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

4.4.3 Téléprogrammation
L’échange REC est constitué de quatre trames en deux séquences. Comme il comporte une

séquence interne pour l'authentification, il apparait du point de vue de 'application, comme
un échange de deux trames en une seule séquence:
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e trame de téléprogrammation contenant 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
................... >[ N ]| aps JJaop[Jcom]| zat ]| za2 [ Tas [ pata [ crc |
| NA1 0

COM=REC (RECeption) voir D.1.

o trame d’acquittement positif (pas de probléme d’authentification)

1 6 1 1 8 8 2
octel octels octel oOcClet oOctels oclels oclets
S [~ ]| aps [[ape [fcom]] zat || za2 || crec |
0 0

COM=EOS (End Of Session) voir B:1.

e trame d’acquittement négatif (pas de probléme d’authentification{mais les données a
programmer ne sont pas valables)

1 6 1 1 2
octet octets octet octet octets
ST —— [~ ] Aps Jfaop[[com]] cre ]

I
COM=DRJ)(Données RedJetées) voir D.1.

L’authe¢ntification est réalisée grace a un échange.de'nombres aléatoires cryptés au [moyen
d’une ¢lef secrete propre a chaque Station Secondaire. Les nombres aléatoires sont générés
avec utEe taille de 8 octets puis cryptés grace a’’'algorithme DES, en utilisant une clef| Ki sur
8 octefs connue des deux stations Primaire et.Secondaire.

Un nombre aléatoire NA1 est d’abord _genéré par la Station Primaire puis transmis dans le
champ|ZA1 de la trame de téléprogrammation, tandis que le champ ZA2 est mis a zéro.

A l'arrivée sur la Station Secondaire, le champ ZA1 est crypté grace a l'algorithme DES, en
utilisant la clef Ki, opération\qui génére le nombre aléatoire crypté NA1K. Puis le$ deux
stations échangent les deux trames formant la séquence interne d’authentification.

La premiére trame (dans le sens Station Secondaire vers Station Primaire) contient le rjombre
aléatoire crypté NATK dans le champ ZA1 et un nombre aléatoire NA2 généré par la jtation
Seconglaire dansde champ ZA2.

ception de cette trame, la Station Primaire compare le contenu du champ 4A1 au
NAA1' obtenu en cryptant le nombre transmis NA1 au moyen de l'algorithme DE$ et de

session de communication.

Dans le cas d'une authentification correcte de la Station Secondaire, la Station Primaire
crypte le nombre aléatoire NA2 au moyen de l'algorithme DES et de sa clef Ki, obtenant le
nombre aléatoire crypté NA2K qu’il transmet dans le champ ZA2, le champ ZA1 étant mis a
zéro.

Sur 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 l'algorithme
DES et de sa clef Ki. Si NA2' = ZA2, la Station Secondaire considére que la Station Primaire
est bien authentifiée. Sinon, elle suppose 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 contenant 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
S S— [~ ] aps Jaoe[[com]] zatr JJza2 Jtas | pata T crc |
| NA1K NA2

COM=ECH (ECHo) voir D.1.

e trame de réponse positive contenant le nombre aléatoire crypté NA2K dans le champ ZA2
(si Ja Station Secondaire est bien authentifiée)

1 6 1 1 8 8 2
octet octets octet octet octets octets octets
................... >[N ]| aps [[appJlcom][ zat J[ za2 JJcre |
[ 0 NA2K

COM=AUT (AUThentification) voir D.1.

e trame de rejet d’authentification, remplagcant les trames normajles EOS ou DRJ gyand la
Station Primaire n’a pas été convenablement authentifiée

1 6 1 1 2
octet octets octet octet octets
T — [~ | aps Jaoe[[com]] cre™

I
COM=ARJ (Authentification ReJetée) voir D.1.

4.4.4 Télétransfert point a point

L’échapge de télétransfert point a point est constitué de deux trames en une seule séqguence.
Du poipt de vue de I'application, il;apparait comme un échange de téléprogrammation gn une
seule g§équence et sans authentification:

o trame de télétransfert.point a point contenant les données a programmer dans le champ
DAJTA et leur référence dans le champ TAB

1 6 1 1 1 0a116 2
octet octets octet octet octet octets octets
................... S ~ I aos [[aop[[com][ Tas | DATA | crq |

I
COM=TRF (TRansFert) voir D.1.

e trame d’acquittement positif

1 6 1 1 2
octet octets octet octet octets
S [~ | Aps Jfaoe[[com]] cre ]

I
COM=TRA (TRansfert Acquittement) voir D.1.

e trame d’acquittement négatif (les données transférées ne sont pas valables)
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1 6 1 1 2
octet octets octet octet octets
S — [ ~ || aos | aop [[com]| cre |

I
COM=DRJ (Données RedJetées) voir D.1.

4.4.5 Télétransfert en diffusion

L’échange de télétransfert en diffusion ne comporte pas de trame de réponse. Du point de
vue de l'application, il apparait comme une séquence similaire a celle du télétransfert point a
point, xais sans acquittement puisqu’il s’agit d’une diffusion.

o trame de télétransfert en diffusion contenant les données a programmer dans le champ
DAJTA et leur référence dans le champ TAB

1 6 1 1 1 0a116 2
octet octets octet octet octet octets octets
------------------ >[IN  [Japs [|aDP [[com|[TAB |IDATA [|CRC |

I
COM=TRB (Transfert Broadcast) voir D.1.

L’adresse secondaire (qui définit les Stations Secondaires destinataires) doit étie une
adressk de diffusion.

4.4.6 Initialisation du bus
La trame IB est sans acquittement puisqu’il s’agit d’'une trame envoyée en diffusion. Elle ne
véhicule pas de données, mais positionne a VRAI le drapeau de «station oubliée» pour|toutes
les Stations Secondaires sensibilisées a I'adresse primaire ADP véhiculée:

e trame d’initialisation de bus

1 6 1 1 2
octet octets octet octet octets
................... >[I ~ ] ads J[aop]Jcom]] cre ]

I
COM=IB (Initialisation de Bus) voir D.1.

L'adregse secondaire (qui définit les Stations Secondaires destinataires) doit étfje une
adressge de diffusion.

Apres |e‘passage d’une trame d’initialisation de bus, toute Station Secondaire recevgnt une
trame I"‘IQ UUIIU\JtG aviouou uUrie IU’fU’IUIIUU TI"\\B CUTITIUuGTS 11C OoTTd P:UO UUIIO;dU’IéU CUTIn TG Une

«station oubliée».

4.4.7 Appel des stations oubliées

L’échange d’appel de stations oubliées est constitué de deux trames en une seule séquence.
A la fin d’'une séquence de téléreléve, la Station Primaire peut chercher les stations dont le
drapeau de «station oubliée» est a VRAI (maximum 5 sur un total de 100).

Comme un échange correct de télérelevé positionne a FAUX le drapeau de «station oubliée»
de la station concernée, ce service n'est demandé normalement qu’a la fin d’'une séquence de
téléreleve, formée d'un ou de plusieurs échanges de téléreleve précédés d'une trame
d’initialisation de bus.
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La Station Primaire geére plusieurs intervalles de temps. Quand elle détecte une collision en
retour, elle doit retenter un appel des stations oubliées. Chaque fois qu’elle recoit une
réponse correcte d’'une Station Secondaire, la Station Primaire doit I'éliminer de la liste des
stations oubliées en effectuant une téléreléve correcte de cette station.

Afin de respecter les contraintes de présélection (décrites en 4.4.10), les stations télé-
alimentées doivent répondre dans le premier intervalle de temps du premier échange ASO.
Ensuite, seules sont sélectionnées les stations oubliées et le principe habituel peut étre utilisé

pour le

s échanges ASO suivants.

e appel des stations oubliées contenant des critéres de sélection dans le champ TABi (1 a
40 références TAB)

Il conVv
une ad

de

e Le

1 6 1 1 1a40 2
octet octets octet octet octets actets
------------ >| N || aps | App ||com|| TABI |- 'crc| |

I
COM=ASO (Appel des Statighs Oubliées

voir D.1.

~

ient que l'adresse secondaire (qui définit les Stations Secondaires destinatairgds) soit
resse de diffusion.
e trame d’acquittement contenant la premiére référence,TAB reconnue par l'unité, e{ 'ADS
a station
1 6 1 1 1 6 2
octet octets octet octet *oectet octets octets
-------------- | ~ || aps | app [[com{| 7B || Data= ADs || crC |
I
COM=RSO (Reéponse de Station Oubliée)
voir D.1.
champ données contient I'ADS de la station secondaire répondant a I’'appel de stations

ouk

4.4.8

ADS

ADP

liées.
Champs de la trame
nombre total d’octets de la trame, y compris N.

adresseyphysique absolue de la Station Secondaire codée comme un bit stfing de
taille48> Il y a une seule adresse physique de diffusion, 'adresse généralg ADG
codée "000000000000" en hexadécimal 1).

IXADS correspond également au Titre-Systéme de la Station Secondaire.

adresse physique de la Station Primaire codée comme un bit string de taillg¢ 8. La
valeur "00"H est réservée au r‘ndagn de 'adresse primaire générnlp APG 2).

COM

N’importe quelle Station Secondaire sollicitée par une Station Primaire dont
I'adresse primaire est APG, répond avec la premiere adresse physique primaire
avec laquelle elle a été programmée.

code de la commande, dépendant de I'échange et de la direction de la trame (voir
Annexe D).

1) D’autres adresses de diffusion pourront é&tre définies, en fonction des régles d’adressage adoptées dans les
normes d’accompagnement pour la sémantique des Titres-Systéme, qui sont souvent basés sur un code de
fabricant, une année de fabrication et un type d’équipement.

2) D’autres adresses générales pourront étre définies, en fonction des regles d’adressage adoptées dans les
normes d’accompagnement pour la sémantique des identifications d’opérateurs, qui sont souvent basés sur un
code utilitaire.
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ZA1, ZA2 champs réservés pour l'authentification réalisée au cours d'un échange de
téléprogrammation.

TAB référence des données sélectionnées, associée a certaines commandes (ENQ,
DAT, REC, TRF, TRB ou RSO). La valeur "00"H est réservée aux systémes
d’administration, la valeur "FF"H a la gestion de la fonction alarme.

DATA message de données provenant de I'application; ce champ peut étre vide dans le
cas de certaines commandes.

CRC Champ de contréle cyclique contenant les 16 bits redondants du CRC (Cyclic
Redundancy Check) dont le principe est décrit a ’Annexe E.

Les champs de la trame sont transmis dans I'ordre croissant (de N au CRC). Quand un champ
contie&t des donnees sur plusieurs octets, 'emission commence par 'octet de poids fajble, et

se termine par 'octet de poids fort. Seul le champ DATA est considéré comme un_octef string
et est ¢mis dans un ordre croissant.

4.4.9 Principe de la télé-alimentation en énergie

Le principe général qui régit les échanges de données est préservécpour les stations télé-
alimenfées. Il est seulement ajouté une notion d’alimentation d’énergie a distance pour les
commuynications entre une Station Primaire et une ou plusieurs Stations Secondaires.

Pour dgmarrer une session, la Station Primaire doit envoyer un*«Appel Général», qui alerte le
systénme de communication de chaque Station Secondaire connectée au bus. Cet| appel
correspond a la présence de la porteuse durant uné durée nominale qui dépegnd du
meécanjsme d’alimentation:

e la qurée du signal d’«Appel Général» est AGT«pour réveiller les stations télé-alimentées,
e la durée du signal d’«Appel Général» est AGN pour réveiller les stations alimentées

Remarpue: Une station secondaire peut étre configurée en mode alarme. Elle est alofs télé-
alimentée en continu, et peut ainsi transimettre une alarme a la station primaire, voir 4.4.11.

De plus, quel que soit le type de-la station distante sélectionnée (alimentée ou ngn), un
«Appel Général» AGN intermédiaire doit étre envoyé par la Station Primaire dans les
circongtances suivantes:

e avdnt le premier échange de type ENQ ou TRF;

e avgnt le sixieme eehange consécutif et réussi de type ENQ ou TRF avec la méme Ptation
Se¢ondaire;

e avgnt le premier échange de type ENQ ou TRF avec une autre Station Secondaire que
celle séléctionnée auparavant, lors du précédent échange de type ENQ ou TRF;

e avgnidvimporte quel échange de type REC;

e avant n'importe quelle trame TRB;
e avant n'importe quelle trame IB;

e avant n'importe quel échange de type ASO.

Cela permet a la Station Primaire de ne pas réveiller toutes les stations distantes télé-
alimentées si ce n'est pas nécessaire, et ainsi de sauvegarder I’énergie.

Une Station Primaire peut étre munie d’'un modem spécifique assurant a la fois la télé-
alimentation, et les fonctions de modulation-démodulation. La durée de communication et le
nombre de stations télé-alimentées doivent étre optimisés pour sauvegarder les batteries de
la Station Primaire.

Dans le cas ou la Station Primaire ne reéaliserait que les fonctions de modulation-
démodulation, une station auxiliaire fournit en continu I’énergie sur le bus.
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Une Station Secondaire, qu’elle soit alimentée ou non, ne contient généralement qu’une seule
application logique, référencée par son ADS.

Il convient qu'une Station Secondaire multiple (contenant plusieurs applications logiques,
correspondant a plusieurs ADSs) soit une station télé-alimentée. Ce type de station est décrit
plus complétement a I'Article 8.

4.4.10

Présélection d’une station télé-alimentée

Pour optimiser la consommation d’énergie, un échange de présélection permet a la Station
Primaire de sélectionner une Station Secondaire télé-alimentée.
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I’énerg
non sé
élémer

Il con
premié
réveil

Statior
second

La tran

* ung
® Uung

a6
® ung

e uneg

Comm
servicHq

nge de présélection est réalisé apres un «Appel Général» AGT adressé a,tou
5 télé-alimentées présentes sur le bus. Pour limiter la consommation sdr le
Nt que la premiére trame envoyée par la Station Primaire soit suffisamment.cour
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I
COM=PRE (PREsélection) voir D.1.

e trame d’acquittement

1 6 1 1 2
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S S—— [~ | aps Jfaoe[[com]] cre ]

I
COM=SEL (SELectionnée) voir D.1.
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Pour préserver I'énergie de la Station Primaire, il n’y a pas de reprise lors d’'un échange de
présélection. Si une station télé-alimentée ne répond pas correctement, elle n'est pas
sélectionnée, et la Station Primaire doit renvoyer un nouvel «Appel Général» AGT.

4.4.11 Communication aprés la présélection

Apres la présélection, le modem de la station télé-alimentée peut rester éveillé tout le long de
la communication; les délais ne sont plus critiques puisque le nombre d’équipements
connectés est limité. La Station Primaire alimente la station sélectionnée et charge les
accumulateurs des stations non sélectionnées.

La fin normale d'une session a lieu différemment suivant que la Station Secondajre est
alimenfée ou non:

e apres une courte période d’inactivité au cours de la session, alors qu’un «Appel G4néral»
AGN intermédiaire n’est pas requis, pour les stations alimentées. Cette: périogde est
contrélée par le réveil TOL,;

e aprés une période d’inactivité plus longue durant une session, peur une station télé-
alimentée. Cette période est contrblée par le réveil TOAG.

Noter |que, pour une station télé-alimentée, un «Appel Général» intermédiaire AGN est
suffisapt pour poursuivre la session courante tant qu’il n’y a pas,eu déclenchement dy réveil
TOAG,

4.4.12] Fonction Alarme

Un équipement intégré dans une station secondaire simple ou multiple (voir 8.2.3) peut
transmlettre des alarmes a une station primaire, a condition d’intégrer les fonctions d’interface
définiep ci-dessous.

Une alarme doit étre récupérée sur la station secondaire dans les 10 s au maximum.

Une cgnfiguration programmable, surTInterface et sur chaque équipement, permet de [choisir
le mode Alarme: Actif ou Inactif.

Quand| le mode Alarme est Actif, un équipement a l'intérieur de la station secondaire peut
générar une alarme. La-fonction alarme n’est effective que si I'alimentation en énergie est
présente et permanente-sur le bus.

L’équipement enyoie le signal d’alarme pendant un délai TASB. TASB est assez important
pour fgrcer a.un)état «0» le bus secondaire et étre détecté par I'Interface, méme s’il yf a une
commynication' en cours.

Le még¢anisme d’alarme est décrit a la Figure 2.
BUS BUS Secondaire

«~TAB— <« TASB -

_I]]]]]]]_ ==== Interface ==== | I

IEC 2067/13

Figure 2 — Mécanisme d’alarme

L’alarme n’est pas directement transmise vers la station primaire. Elle est regue par
I'Interface qui la retransmet en envoyant des «0» (porteuse a 50 kHz) durant TAB sur le bus,
dés que c’est possible:

a) Aucune communication sur le bus.
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Quand I'Interface recoit I'alarme en provenance du bus secondaire, elle la retransmet sur
le bus.

b) En

se synchronisant sur un AGN ou un AGT si une communication est en cours. Quand

une communication est en cours sur le bus, I'Interface mémorise I'alarme recue. Elle la
retransmet sur le bus aprés I'un des événements suivants:

Ainsi, |

des st

La ges

4.5

DLMS
Néan

donnég

station
progra

télépr
est ré

Comm
simple

profil sans DLMS, le format. des trames est défini a I'aide des neuf champs suivants:

TOALR apreés la fin de la réception d’'un AGN ou d’un AGT;

a la fin de la communication en cours.

‘Interface peut filtrer les alarmes pour éviter les conflits sur le bus.

)€ une

$tation Primaire configurée en mode Alarme écoute le bus en- dehors des

nications et aprés I'émission d’'un AGN ou d’'un AGT pour détecter la présencg d'une
. Aprés la réception d’'une alarme, une Station Primaire effectue une procédure ¢’appel
tions oubliées, avec un critére de sélection du champ TABi égal d-FF (voir 4.4.7].

ion des alarmes est illustrée en 0 par les diagrammes de temps.

Services de communication pour I’échange de données par bus local avec DLMS

‘offre pas de services permettant l'initialisation ddbus et I'appel des stations oubliées.
oins, la trame IB et I’échange ASO sont supportés et gérés comme pour I’échapge de
s par bus local sans DLMS. La seule différence est liée au fait que le drapg¢au de
oubliée est considéré comme une variable globale partagée avec linterface de
mmation de I'application.

grammation de données (redondante) n’est pas supportée puisque l'authentification
rvée a la couche Application,.

La télieléve et le télétransfert en point a-point sont réalisés directement par DLMS. Mais la

b la sémantique des données est gérée par DLMS, le format des trames ept trés
et ne nécessite que ‘dés trames banalisées. Pour assurer la compatibilité gvec le

1 6 1 3 1 2 2 0a117 2
octet octets octet bits bit bits bits octets odtets
| size| || Apsq| ApP [[ DATA+ || Priority || send [[confirm||  Text | cre
Size nombre total d’octets de la trame, incluant Size. Si ce nombre difféere de|11, le
rér‘npfnnr sait que la trame contient des donndes dans le r‘hamp Text
ADS méme signification que pour le profil en bus local sans DLMS.
ADP méme signification que pour le profil en bus local sans DLMS.

DATA+ toujours codé "111"B.

Priority  niveau de priorité d’émission de la trame courante. La couche Application met la

Send

priorité en fonction du service demandé.

numeéro de la derniére trame envoyée.

Confirm numéro de la derniére trame regue 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
sont disponibles au moment de I'envoi de la trame, elles seront mises dans le
champ Text, autrement celui-ci sera vide. Cela permet I'échange symétrique et
bidirectionnel des données. Afin de ne pas confondre les trames de type DATA+
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avec les trames du profil sans DLMS, les champs DATA+, Priority, Send et Confirm
correspondent a un code de commande spécial, COM, dont les valeurs sont
différentes de celles déja réservées pour le champ COM (voir I'’Annexe D).

CRC méme signification que pour le profil en bus local sans DLMS.
Les champs de la trame sont transmis dans l'ordre croissant (de Size au CRC). Quand un
champ est codé sur plusieurs octets, I’émission commence par I'octet de poids faible, et se

termine par 'octet de poids fort. Seul, le champ Text est considéré comme un octet string et
est émis dans un ordre croissant.

46 Systéme d’administration

L'objetl du systéme d’administration est de permettre un enrbélement qui comporte
I'identification des stations secondaires sur un bus. Il offre pour ce faire, le service-Discpver.

L’enrélement consiste en une séquence de demande Discover effectuée par, Finitiatelir actif
situé dans la Station Primaire. Chaque service Discover sert a informer les nouvelles sftations
qu’ellep auront une possibilité de répondre durant les prochains intervalles-de temps.

La demande Discover contient un paramétre correspondant a une probabilité de reponse
spécifijue. Ce parameétre est un entier compris dans lintervalle [0, 100]. Il dophne la
probahlilité de réponse d’'une nouvelle station en pourcentage.‘Quand il vaut 100, toufes les
nouvelles stations sur le bus doivent répondre.

Sur répeption d’'un Discover Indication, chaque Station/ Secondaire teste la valeur ge son
drapegu Discovered. S’il est égal a TRUE, I'Indication est détruite; sinon la station tire un
nombr¢ aléatoire entre 1 et 100. Si ce nombre est plus petit ou égal au paramdtre de
probahlilité de réponse, la nouvelle station répond au Discover et met le drapeau asgocié a
TRUE.

La réce¢ption d’'une trame IB remet la valeur du drapeau a FAUX.

Pour pssurer une compatibilité/-maximale (aussi bien pour les stations DLMS ou
DLMS/COSEM que pour les autres), il est proposé d'implémenter le service d’adminidtration
conformément a ce qui est indigué a ’Annexe H.

5 Eghange de données par bus local sans DLMS

51 Couche Physique
511 Protocole Physique-62056-3-1

Le projocole Physique-62056-3-1 de la couche Physique du profil d’échange de donndes par
bus local sans DCMS adopie un comportement asymetrique. La machine defat de Ta Station
Primaire est donc différente de celle de la Station Secondaire.

Le protocole Physique-62056-3-1 supporte les Stations Secondaires télé-alimentées ou non.
Ainsi qu’il est indiqué dans la description générale, les stations distantes sont réveillées par
un signal «Appel Général», de type AGN ou AGT, et une session se termine a I’expiration du
réveil TOL ou TOAG.

Apres un signal «Appel Général», les communications se déroulent en asynchrone et en
semi-duplex a 1 200 bits/s sur le bus.

51.2 Parameétres de physique

La valeur de la taille maximale MaxIndex d'une trame en réception est fixée a 128.


https://iecnorm.com/api/?name=d63c9966ea8b337edbd6102723a26102

- 136 - 62056-3-1 © CEI:2013

La valeur du nombre maximal MaxRSO d'intervalles de temps RSO pour le traitement d’'une
trame «Appel des Stations Oubliées» est fixée a 3.

La durée du signal «Appel Général» AGN doit étre dans l'intervalle [50, 150[ ms, tandis que
celle du signal «Appel Général» AGT doit étre dans l'intervalle [200, 300[ ms.

Les caractéristiques et les types des réveils et des temporisations sont donnés a I’Annexe B.

Les valeurs données dans le Tableau 1 sont définies pour une Station Primaire.

Tableau 1 — Temps d'une Station Primaire

Min. [ Nominal | Max. Type, voir Définition
ms ms ms Article B.1
TA10 - - 120 TSLA1 Temps d'attente maximal du premier octet d'une trame eh
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'um”octet en réception dont
I'expiration indique implicitément la fin d’'une trame
TARSO - 500 - TC Durée d'un intervalle de temps pour le RSO
TASB 1200 TC Période d’attenté@prés le début d’un signal d’alarme
TEMPO - 40 - TC Délai de temporisation en fin d'émission d’'un «Appel Général»
ou d’une trame
TOE - - 2 500 TL Délai de_garde en émission pour se protéger contre un défaut
matériel
TOL - - 100 TSL2 Temps d'attente maximal d’une requéte issue de la couche
supérieure
T - 10 000 - TL Temps d’attente maximal d’une réponse de la station se¢ondaire
Spécifique d’une station télé-alimentée (Alimentation)
TAGT - 250 - TFPDF Durée d’un signal «Appel Général» AGT
TICB |8 000 - - Ta Délai initial de chargement du bus
TOAG - - 37000 TPFD Temps d’attente maximal pour une station télé-alimentéd, une

fois sélectionnée, pour reconnaitre un signal «Appel Gér
AGN

éral»
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Les valeurs données dans le Tableau 2 sont définies pour une Station Secondaire.

Tableau 2 — Temps d'une Station Secondaire

Min. [Nominal | Max. | Type® Définition
ms ms ms
TA10 30° - 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 +S Femps-dattente-maximat-duroctet-dure-trame-—enréeepiion
dont I'expiration indique implicitement la fin d’'une tram@e
TARSP - - 500 TC Durée d'un intervalle de temps pour le RSO
TOALR 20 - - TL Attente avant I’envoi d’'un AGN apres la réception-d’un AGN ou
d’'un AGT
TOE - - 2 TL Délai de garde en émission pour se protéger contre un défaut
500 matériel
TOL - - 100 TSL2 [ Temps d'attente maximal d’'une reguéte issue de la couche
supérieure
Spécifique d’une station télé-alimentée (Alimentation)
TAGT 200 250 300 TPDF |[Durée d’un signal “ AppelGénéral ” AGT
TASH - 1200 - TL Durée d’un signald’alarme sur le bus secondaire
TICB 8 000 - - Ta Délai initial deschargement du bus
TOAG - - 3 TPFD | Temps d’attente maximal pour une station télé-alimentée,une
000 fois sélectionnée, pour reconnaitre un signal “ Appel Géngral ”
AGN
TOAGN - - 300 Tc Temps d’inactivité maximal pour reconnaitre la fin d’'une gession
de‘communication avec une station télé-alimentée
TOAPPEL - - 180 TPEDL [ Temps d'attente maximal de réception du premier octet d'une
trame de présélection
TOBAVAR - - 260 TPDF |[Délai de garde pour se protéger contre les trames de
D présélection défectueuses
TOPRE - - 130 TPFD |[ Temps d’attente maximal de la réponse a une présélection
TOSEUIL - 150 - TC Durée d’un signal «Appel Général» qui réveille une statiop télé-
alimentée
TVASB 40 - - TL Durée minimale d’un signal d’alarme sur le bus secondairp
?  Pourla définitien des différents types de temps, voir Article B.1.
> Apréls un«Appel Général», une durée minimale de 30 ms est nécessaire.
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Les Figure 3, Figure 4, et Figure 5 illustrent différents types d’échanges pour les stations
secondaires télé-alimentées.

Trame de
AGT Présélection AGN
“—> «——
TOSEUIL TAO
TI4B <TAGT <TOAPPEL <TOBAVARD < TOPRE <TOAG
IEC 2068/13
Figure 3 — Echanges sans interruption
Bus TAB !IIIIIII suivid’ ASO |
AGT
c—> />
TVASB TAB
Bus Alarme de I'équipement
Secondgire
[ |
AN
TASB IEC 20$9/13
Figure 4 — Alarme alors qu’il n’y a pas’de communication sur le bus
AGN
Bus EREEAE TAB
>
TOALR TAB
Bus Alarme de'l’équipement
Secondgire

TASB

IEC 207

Figure 5.=;Alarme alors qu’il y a une communication en cours sur le bus
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5.1.4 Services et primitives de service de physique

L'utilisateur du protocole Physique-62056-3-1 dispose des services et primitives de service
donnés dans le Tableau 3.

Le rblg attribué a chaque primitive est le suivant:

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)

Phy DATA.req(Frame) permet a la couche_Liaison de demander a la couche PHysique
I'émission d’'une trame Frame;

Phy DATA.ind(Frame) permet a la couche Physique d'informer la couche Liaison [qu'une
tramne Frame est disponible;

Phy UNACK.req(Frame) permet.ala couche Liaison de demander a la couche PHysique
I'émission d’'une trame Frame sans attendre d’acquittement;

Phy APPG.req(TypeAG) permet a la couche Liaison de demander a la couche PHysique
I'émission d'un signal «Appel Général». La durée TypeAG du signal est soit AGN soit
AG[T;

Phy APPG.ind() permet a la couche Physique d'informer la couche Liaison de| la fin
d'émission d’'un sighal «Appel Généraly;

Phy_ASO.req(Frame) permet & la couche Liaison de demander a la couche PHysique
I'émissionsd’une trame «Appel des Stations Oubliées»;

Phy ASO.ind(Frame) permet a la couche Physique d'informer la couche Liaison [qu'une
trameFrame a été regue dans I'un des intervalles de temps réservés pour la réponse des
stations oubliees;

Phy_RSO.req(Frame, Window) permet & la couche Liaison de demander a la couche
Physique I'émission d’'une trame Frame de Réponse de Stations Oubliées dans l'intervalle
de temps de numéro Window;

Phy_ COLL.ind() permet a la couche Physique d'informer la couche Liaison qu'une collision
a été détectée dans l'un des intervalles de temps de réponse des stations oubliées;

Phy_ALARM.req() permet a la couche Liaison de demander a la couche Physique
I'émission d’un signal «Alarmey;

Phy ALARM.ind() permet a la couche Physique d'informer la couche Liaison qu'une
Alarme a été détectée;

Phy_ABORT.req() permet a la couche Liaison de demander a la couche Physique de
mettre fin a son activité;
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e Phy ABORT.ind(ErrorNb) permet a la couche Physique d'informer la couche Liaison de
I'occurrence d'une erreur fatale repérée par le numéro ErrorNb.

5.1.5 Transitions d’état
Tableau 4 — Transitions d'état de Physique-62056-3-1: Station Primaire
Etat Condition de déclenchement Ensemble d’actions Etat final
initial
Initial Strue() MaxRS0O=3 Stopped
MaxIndex=128
Collision=FALSE
SessionAGT=EAl SE
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 AABORT.ind(EP-2) Siopped
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) Siopped
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)
W.AG Phy_ABORT.req() FlagAbort=TRUE W.AG
W.TAB data-carrier_on Carrier = TRUE W.TAB
init_timer(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 timevoeut(TEMPO) & FlagAbort & not(Carrier) wait_time (TOL) T|Session
W.TAB time_out(TEMPO) & Carrier init_timer(TOL) W.ETAB
W.TAB Phy ABORT.req() FlagAbort=TRUE .TAB
W.ETAB 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() Stopped
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
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Etat
initial

Condition de déclenchement

Ensemble d’actions

Etat final

M.Send

Phy_ASO.req(Frame)

Service=ASO

SendFirst

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

SendFir

~

$true)

Stop_umer(1oL)
Size=size(Frame)

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

U]

pnding

Sending

octet_sent_event & Size>0

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

n

Ending

Sending

octet_sent_event & Size=0

stop_timer(FOE)
wait_time(TAO)

IndexsA
Frame=

Ahswer

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

Answer

Service=NORMAL |
Service=UNACKNOWLEDGED

init_timer(TA10)

M[.Rec

Answer

Service=ASO

WinRSO=1
init_timer(TARSO)
init_timer(TA10)

M[.Rec

M.Rec

octet_received_event

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

X

eceiving

M.Rec

collisionddetected_event

stop_timer(TA10)
Collision=TRUE
init_timer(TAOQO)

REceiving

M.Rec

time_out(TA10)

$none()

Received

M.Rec

Phy_ABORT req()

FlagAbort=TRUE

.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(TAOQO)

Receiving

Receiving

time_out(TAO)

$none()

Received

Receiving

time_out(TARSO)

Phy_ABORT.ind(EP-5F)
wait_time(TAO)
FlagAbort=TRUE

Received
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Etat Condition de déclenchement Ensemble d’actions Etat final
initial
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
Received | Service=ASO & Collision & Phy_COLL.ind() T.RSO
not(Flagabort) Collision=FALSE
Received | Service=ASO & not(Collision) & Phy_ASO.ind(Frame) T.RSO
not(Flagabort)
Receivepl | Service=ASO & Flagabort $none() BRSO
T.RSO (TypeAG=AGT) | stop_timer(TARSO) T|Session
(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_timer(TARSO)
init_timer(TA10)
W.RSO Phy_ABORT.req() Flagabort=TRUE W.RSO
Tableau 5 — Transitions d’état de la gestiond’alimentation en énergie
(Station Secondaire télé-alimentée seulement)
Etat inifial 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.TIVASB2
) init_timer(TOSEUIL)
Stopped occur(data_carrier_oh) init_timer(TAGT) W.T|IOSEUIL
W.TOSHUIL | time_out(TOSEUIL)& not(Flagalarm) station_power(ON) W.AGT
W.TOSHUIL | occur(data, cafrier_off) & not(Flagalarm) stop_timer(TOSEUIL) Stopped
stop_timer(TAGT)
W.TOSHUIL | time_out(TOSEUIL) & Flagalarm station_signal(ON) W.AGT
Tend = TOAG
W.TOSHUIL |'eccur(data_carrier_off) & Flagalarm stop_timer(TOSEUIL) Hid¢
stop_timer(TAGT)
lTend = 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) 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
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Etat initial Condition de déclenchement Ensemble d’actions Etat final

Select occur(octet_received_event) stop_timer(TAO) Select
init_timer(TAQO)

Select time_out(TAO) stop_timer(TOBAVARD) | W.Answer
init_timer(TOPRE)

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

Select 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.Answr time_out(TOPRE) & not(Flagalarm) station_power(OFF) Stopped

W.Answgr time_out(TOPRE) & Flagalarm init_timer(Tend) Hidé¢

W.Answr occur(cpt_carrier_on) & Flagalarm & not(FlagSendalarm) init_timer(TVASB) W.T|VASB1

Hide occur(octet_received_event) | stop_timer(Tend) Hid¢

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

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.T[VASB1

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

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

W.TVASB1 [time_out(TVASB) FlagSendAlarm = TRUE | Hid¢
init_timer(Tend)

W.TVASB1 |time_out(Tend) $none() W.T|VASB2

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

W.TVASB2 | occur(data_carrierton) $none() W.T[VASB1

W.TVASB2 |time_out(TVASB) Send_AG(AGN) W.AB

W.AB AG_sent_event FlagSendAlarm = Stopped
FALSE
station_signal(OFF)
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Tableau 6 — Transitions d'état de Physique-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(ener MaxIndex=18 Stopped
gized()) FlagRSO=FALSE
FirstWinRSO=TRUE
Stopped AG_received_event Stop_timer(TOAG) M.Rec
init_timer(TA10)
Stopped Phy Al ARM req() TylhnA(?.:AQR WLASB
Send_AG(TypeAG)
Stopped time_out(TOAG) MaxIndex=18 Stogped
FirstWinRSO=TRUE
M.Re octet_received_event Stop_timer(TA10) Recpiving
Index=2
Frame=""
Read_data(RecB)
Concat(Frame, RecB)
Init_timer(TAO)
M.Re time_out(TA10) Phy_ABORT(EP-1) WTOAG
M.Re Phy_ABORT.req() Stop_timer(TA10) WTODAG
Receijing octet_received_event & Stop_timer(TAO) Recpiving
Index<=MaxIndex Index=Index+1
Read{data(RecB)
Concat(Frame, RecB)
Idif)_timer(TAO)
Receijing octet_received_event & Stop_timer(TAO) WTDAG
Index>MaxIndex Phy_ABORT.ind(EP-4F)
Receiying time_out(TAO) Phy_DATA.ind(Frame) M.Send
Init_timer(TOL)
Receiying Phy_ABORT.req() Stop_timer(TAO) WTOAG
M.Send Phy_DATA.req(Ftame) Stop_timer(TOL) Senfing
MaxIndex=128
Size=size(Frame)
Index=1
Send_octet(Frame, Index)
Size=Size-1
Init_timer(TOE)
M.Send Rhy "RSO.req(Frame, Window) | Stop_timer(TOL) Senfing
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 fimn_nnf(Tﬁl ) Inif_fimnr(TA1ﬁ) 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



https://iecnorm.com/api/?name=d63c9966ea8b337edbd6102723a26102

62056-3-1 © CEI:2013 - 145 -

Tableau 7 - Signification des états mentionnés dans les tableaux précédents

Etat Signification
Initial Initialisation des variables de la couche
Stopped Attente d’un signal «Appel Général»
W.ETABS Attente de la fin d’un signal «Alarme-Bus» recu dans I'état Stopped
(Wait for end of “ Alarm-
Bus ")
W.AG Attente-geta-fin-detémission-dur-sighratAppe-cénérat
(Wait fof end of “ Wakeup
Call )
W.TAB Attente d’un signal «Alarme-Bus» pendant la temporisation en fin d’émission f’'un
(Wait “ Alarm-Bus ") signal «Appel Général»
W.ETAB Attente de la fin d’un signal «Alarme-Bus» regu aprés I'émission<d’un signal qAppel
(Wait fof end of “ Alarm- Général»
Bus ")
W.TASH Attente du déclenchement du réveil TASB aprés le début’de la réception d’un|signal
«Alarme-Bus»
W.TOL Attente du déclenchement du réveil TOL
M.Send Etat initial de I'émetteur, attente d'une trame_a émettre
(Must S¢nd)
T.Sessiqn Test du type de session (avec Statiép’ Secondaire alimentée ou télé-alimentég¢)
SendFirgt Envoi du premier octet de la tramera émettre
Sending Etat récurrent de I'émetteur, @mission octet par octet
Answer Aiguillage en fonction du service demandé
M.Rec Etat initial du récepteur, attente du premier octet d’'une trame
(Must Regceive)
Receivirg Etat récurrent durécepteur, réception octet par octet
Receivef Traitement\de la trame regue en fonction du service demandé
T.RSO Test d'un’intervalle de temps pour la réception d’une trame RSO
(Test lagt RSO)
W.RSO Attente de la fin d'un intervalle de temps pour la réception d’une trame RSO
(Wait fof end of an RSO
time slof)
W.ASB Attente de la fin d’émission d’un signal «Alarme Bus-Secondaire»
W.TOA(Q Initialisation du délai de fin de session télé-alimentée TOAG si nécessaire
W.TOSHUIE Attente du déclenchement du réveil TOSEUIL
W.AGT Attepte-grar-sigrelApper-GénérabrAGTH
W.Sel Attente d’'une trame de présélection
(Wait for preSelection)
Select 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 réveil TVASB pour un signal «Alarme Bus-Secondaire»

durant une communication

W.TVASB2 Attente du déclenchement du réveil TVASB pour un signal «Alarme Bus-Secondaire»
a la fin d’'une communication

W.AB Attente de la fin d’émission d’un signal «Alarme-Bus»
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Tableau 8 — Définition des procédures, des fonctions et des événements
classés dans l'ordre alphabétique

Procédure, fonction ou événement

Définition

AG_received_event

Evénement issu du modem informant de la détection d'un signal
«Appel Général» AGN

AG_sent_event

Evénement issu du modem informant de la fin de I'émission d'un signal
«Appel Général»

alarm_detection()

Vérification que la station a son mode alarme a Actif

collision_detected_event

Evénement issu du modem informant de la détection d’une trame
erronée sur réception d’un octet

concat(Arame, RecB)

Concaténation de I'octet RecB dans la trame Frame en cours-d|
constitution

[¢]

data_cafrier_on, data_carrier_off

Occurrence de la détection de I'apparition ou de la disparition dle la
porteuse sur le bus

energizqd()

Vérification que la station est alimentée

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

or init_timer(TAB)

Armement du réveil TOAPPEL, TOSEUIL, (TAGT, TOBAVARD,
TOPRE, TOL, TOE, TAO, TA10, TARSQ, |TOAG, TVASB ou TAB

occur(cgt_carrier_on),
occur(cdt_carrier_off),
occur(dgta_carrier_on),
occur(dgta_carrier_off),
occur(ogtet_received_event)
or occurfoctet_sent_event)

Occurrence (report sans consommation) de la détection de I'agparition
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 disparjtion de
la porteuse, de la réception d’un octet ou de I’émission d’un ocfet

octet_refeived_event

Evénement issu du modem informant qu'un octet a été regu

octet_sgnt_event

Evénement issu du modem informant qu'un octet a été émis

read_dafa(RecB)

Traitement de I'événement octet_received_event par lecture dg I'octet
RecB regu (les bits sont transmis dans un ordre croissant)

send_AG(TypeAG)

Demande au modem d’effectuer I’émission d'un signal «Appel
Général» d'une durée TypeAG (AGN ou AGT)

send_odtet(Frame] Index)

Emission de I'octet de rang Index dans la trame Frame (les bitg sont
transmis dans un ordre croissant)

size(Framme)

Calcul du nombre d'octets de la trame Frame

Meat B-m-areh e oAt alira antotion B R-OLCH &l L Ao, ment

station_pewerOMN}
or station_power(OFF)

station_signal(ON)
or station_signal(OFF)

Met en marche ou a 'arrét '’émission de signal vers I’équipement sur
le bus secondaire

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 réveil TOAPPEL, TOSEUIL, TAGT, TOBAVARD,
TOPRE, TOL, TOE, TAO, TA10, TVASB ou TAB

stop_timer(TOAG)
or stop_timer(TARSO)

Désarmement du réveil TOAGT ou TARSO s’il a été armé au préalable
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Procédure, fonction ou événement Définition
time_out(TOAPPEL), Déclenchement du réveil TOAPPEL, TOSEUIL, TAGT, TOBAVARD,
time_out(TOSEUIL), TOPRE, TOL, TOE, TAO, TA10, TARSO, TOAG, TVASB ou TAB

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)
wait_time(TAO), Temporisation pendant le temps TAO, TICB, TOL ou TOALR
wait_time(TICB),
wait_timle(TOL)
or wait_{ime(TOALR)
wait_window(FirstWinRSO, Window) Temporisation calculée de la fagon suivante:
FirstWinRSO=VRAI ou Window=0 ==> 0 ms
FirstWinRSO=FAUX et Window>0 ==>
40 ms + (TARSO*Window) ms
(Le délai de 40 ms permet de garantir que/I'émission a bien liep dans
I'intervalle de temps prévu)
5.1.6 Répertoire et traitement des erreurs
Les erfeurs sont répertoriées par le codage suivant:
ER = erreur de la couche Physique
— | = séparateur
N| = numéro de l'erreur
F | = erreur fatale
Tableau 9 — Tableau récapitulatif des erreurs
EP-1 Délai du réveil TOL (Station\Primaire) écoulé avant que la couche Liaison n’ait demandé I’envol] d’une
trame, ou délai du réveil TA10 (Station Secondaire) écoulé avant la réception d’un caractere en|
provenance de la Station Primaire
Cette erreur conduit a I'attente d’un signal «Appel Général» aprés avoir informé la couche Liaispn
EP-2 Délai du révejl TOAG écoulé avant un signal «Appel Général»
Cette erfeur'conduit a I'attente d’un signal «Appel Général» aprés avoir informé la couche Liaispn
EP-3 Réception d’une alarme
Cette erreur conduit a réinitialiser la couche Physique aprés avoir informé la couche Liaison
EP-3F Durée anormale demission constatee apres que le delal au revell TOE est ecoule
Cette erreur conduit a réinitialiser la couche Physique apres avoir informé la couche Liaison
EP-4F Nombre d'octets regus supérieur a Maxindex (Emetteur trop bavard)
Cette erreur conduit a réinitialiser la couche Physique apres avoir informé la couche Liaison
EP-5F Délai du réveil TARSO écoulé en recevant une trame RSO (Station Primaire seulement)

Cette erreur conduit a réinitialiser la couche Physique aprés avoir informé la couche Liaison

Toute occurrence de 'une de ces erreurs fatales est remontée localement grace a la primitive
de service Phy ABORT.ind. La liste compléte des numéros d'erreur fatale est fournie a
I'Annexe C.
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5.2 Couche Liaison
5.2.1 Protocole Liaison-62056-3-1

Le protocole Liaison-62056-3-1 de la couche Liaison du profil d’échange de données par bus
local sans DLMS adopte un comportement asymétrique. La machine d'état de la Station
Primaire est donc différente de celle de la Station Secondaire.

La couche Liaison est chargée de transformer le canal physique exploité par la couche
Physique en canal logique apte a transmettre de I'information fiable. Ses fonctions principales
sont:

o effgTtuerune seralisation et une deseraisation des donmnees (dans ta mesure ou_ @ canal
physique fonctionne en série par bit);

e syrchroniser les trames en émission et en réception;

o filtrer les trames en fonction des adresses primaire et secondaire;

e asgurer une protection efficace contre les erreurs de transmission.

5.2.2 Gestion des échanges

Sur I Station Primaire, le protocole Liaison-62056-3-1 prend en charge [I'émission
automatique des signaux «Appel Général» AGN ou AGT en“fonction du type de la Ptation
Seconglaire. La détection d'une incompatibilité d'adresses dans un DSDU recgu de la ¢ouche
supérig¢ure entraine une erreur fatale et I'arrét du protocole Liaison-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.

Pour une station télé-alimentée, la détection~d’'un «Appel des Stations Oubliées» aprés un
signal kAppel Général» AGT conduit a I’envioi d’'une réponse RSO se situant toujours dans le
premier intervalle de temps prévu a ceteffet. La Station Primaire, lorsqu’elle détecte une
collisign au cours d’un tel échange, envoie un second «Appel des Stations Oubliéesy, mais
cette fpis-ci aprés un signal «Appel*Général» AGN. Lorsqu’aucune collision n’est detectée
aprés |e premier appel, cela signifie qu’il n’y a au plus qu’une station oubliée, et il n’ast pas
nécesdaire d’effectuer un deukiéme appel.

5.2.3 Services et primitives de service de liaison

L'utilisateur du protocole Liaison-62056-3-1 dispose des services et primitives de service
donnésg dans le Tableau 10.

Tableau 10 — Services et primitives de service de liaison

Service Primitive-de-service.

DL_DATA |DL_DATA.req(DSDU)
DL_DATA.ind(DSDU)

DL_ALARM | DL_ALARM.req()
DL_ALARM.ind()

DL_ABORT | DL_ABORT.req()
DL_ABORT.ind(ErrorNb)

Le réle attribué a chaque primitive est le suivant:
e DL DATA.req(DSDU) permet a la couche Application de demander a la couche Liaison le
transfert d'un paquet de données DSDU;

o DL_DATA.ind(DSDU) permet a la couche Liaison d'informer la couche Application de
I'arrivée d'un paquet de données DSDU;
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e DL _ALARM.req() permet a la couche Application de demander a la couche Liaison le
transfert d’'une alarme;

e DL_ALARM.ind() permet a la couche Liaison d'informer la couche Application de l'arrivée

d'u

ne alarme;

e DL _ABORT.req() permet a la couche Application de demander a la couche Liaison de
mettre fin a son activité;

e DL _ABORT.ind(ErrorNb) permet a la couche Liaison d'informer la couche Application de
I'occurrence d'une erreur fatale repérée par le numéro ErrorNb.

5.2.4

Pour u(re Station Primaire, la valeur du nombre MaxRetry de réémissions d'une méme
avant géconnexion est fixée a 2.

Parameétres de liaison

trame

La valg¢ur du nombre MaxChain de séquences enchainées sans signal «Appel*Général» pour
la téléfeleve et le télétransfert, est fixée a 5, de maniére a assurer la compatibilité ayec les
Statiorls Secondaires utilisant une version antérieure du protocole.
La val¢ur du nombre maximal MaxRSO d’intervalles de temps RSQ-pour le traitement d’'une
trame kAppel des Stations Oubliées» est fixée a 3 aprés un «Appel Général» AGN,|et a 1
aprés Uin «Appel Général» AGT.
La Station Secondaire doit connaitre la liste des adresses.de Stations Primaires et la ligte des
TABI ajuxquels elle a été sensibilisée.
Une stption peut étre sollicitée par I'intermédiaire‘d’une adresse primaire générale APQ. Dans
ce cas| elle répond avec la premiéere adresse de la liste des adresses de Stations Primaires
auxquelles elle a été sensibilisée.
5.2.5 Transitions d’état
Tableau 11 — Transitions d'état de Liaison-62056-3-1: Station Primaire
Etat Condition de déclenchement Ensemble d’actions Etat
initial final
Initial $true() MaxRetry=2 $topped
MaxChain=5
Stopped| |DL_DATA.req(DSDU) & NbChain=0 AG
check_req(DSDU) MaxRS0O=3
PreSel=FALSE
NoRetry=FALSE
RepeatASO=FALSE
EP-1=FALSE
Context(ADS, ADP, TypeAG)
Com=command(DSDU)
init(Com, TypeAG)
Phy_APPG.req(TypeAG)
Stopped |DL_DATA.req(DSDU) & DL_ABORT.ind(EL-1F) Stopped
not(check_req(DSDU))
Stopped [Phy_ALARM.ind() DL_ALARM.ind() Stopped
W.AG Phy_APPG.ind() & not(PreSel) & not(NoRetry) & |$none() T.Req
not(RepeatASO)
W.AG Phy_APPG.ind() & PreSel Index=MaxRetry+1 M.Rec
Fr=PRE
Fr=concat(size_frame(Fr), ADS, ADP, Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
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Etat Condition de déclenchement Ensemble d’actions Etat
initial final

W.AG Phy_APPG.ind() & NoRetry Index=MaxRetry+1 M.Rec

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() [.Error

W.EndS| |Phy_ALARM.ind() DL_ALARM.ind() $topped

T.Error ((Error_Nb = EP-1 & TypeAG = AGN) | $none() $topped
(Error_Nb = EP-2 & TypeAG = AGT)) &

Com <>IB & Com <> TRB

T.Error ((Error_Nb = EP-1 & TypeAG = AGN) | DL_ABORT.ind(Error_Nb) $topped
(Error_Nb = EP-2 & TypeAG = AGT)) &

(Com=IB | Com=TRB)

T.Error Error_Nb <> EP-1 & Error_Nb <> EP-2 DL_ABORT.ind(Ercor_Nb) .EndS

T.Error (Error_Nb = EP-1) & TypeAG = AGT $none() .EndS

T.Req Com=IB | Com=TRB Fr=DSDY .EndS

Fr=concat(size_frame(Fr), ADS, ADP, Fr)
Fr=coneat(Fr, crc(Fr))
Rhy “UNACK.req(Fr)
T.Req Com=ASO & TypeAG=AGN MaxRSO=3 W.RSO
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=concat(Fr, crc(Fr))
Phy_ASO.req(Fr)

T.Req ((NbChainisMaxChain) & Fr=DSDU M.Rec
(Com=ENQ | Com=TRF)) | Fr=concat(size_frame(Fr), ADS, ADP, Fr)
(NbChain=0 & Com=REC) Fr=concat(Fr, crc(Fr))

Index=1
NbChain=NbChain+1
iy _UATA.TE(Q(rT)
T.Req Com=AUT Fr=DSDU M.Rec
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 & Com=REC) Phy_APPG.req(AGN)

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

M.Rec Phy_DATA.ind(Frame) & check_frame(Frame) & [PreSel=FALSE T.Req
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)
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Etat Condition de déclenchement Ensemble d’actions Etat
initial final
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
M.RSO Phy_ASO.ind(Frame) & size(Frame)<>0 & build_RSO(ListRSO, Frame) [LRSO
check_frame(Frame) & command(Frame)=RSO
M.RSO Phy_ASO.ind(Frame) & size(Frame)<>0 & Collision=TRUE [L[RSO
not(check_frame(Frame))
M.RSO Phy_COLL.ind() Collision=TRUE [LRSO
M.RSO DL_ABORT.req() Phy_ABORT.req() .EndS
M.RSO Phy_ABORT.int(ErrorNb) DL_ABORT.ind(ErrorNb) .EndS
T.RSO MaxRSO=1 & Collision MaxRSO=3 AG
Collision=FALSE
RepeatASO=TRUE
Phy_ARPG.req(AGN)
T.RSO (MaxRSO=1 & not(Collision)) | (MaxRSO<>1 & DSDU=rso(RSO, Collision, ListRSO) .EndS
NbRSO>=MaxRSO) DL\DATA.ind(DSDU)
T.RSO NbRSO<MaxRSO NbRSO=NbRSO+1 W.RSO
M.Send| [DL_DATA.req(DSDU) & Com=command(DSDU) .Req
check_req(DSDU) & not(EP-1)
M.Send DL_DATA.req(DSDU) & Com=command(DSDU) AG
check_req(DSDU) & EP-1 NbChain=0
EP-1=FALSE
Phy_APPG.req(AGN)
M.Send| |DL_DATA.req(DSDU) & Phy_ABORT.req() .EndS
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() $topped
M.Send| |DL_ABORTreq() & Phy_ABORT.req() .EndS
not(EP_1 &-TypAG=AGN)
M.Send DL_ABORT.req() & EP_1 $none() $topped
& TypAG=AGN
M.Send Rhy_ABORT.ind(ErrorNb) & DL_ABORT.ind(ErrorNb) .EndS
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Tableau 12 — Transitions d'état de Liaison-62056-3-1: Station Secondaire

62056-3-1 © CEI:2013

Etat Condition de déclenchement Ensemble d’actions Etat
initial final
Initial $true() 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) & not(check_frame(Frame)) $none() Stopped
Stopped| |Phy_ABORT.ind(ErrorNb) DL_ABORT.ind(ErrorNb) Btopped
Stopped| [DL_ALARM.req() Phy_ALARM.req() Btopped
Flag_alarm=TRUE
T.Com Com=IB FlagDSO=TRUE Btopped
Discovered=FALSE
Phy_ABORT.req()
T.Com Com=TRB DSDU=extract_DSPU(Frame) Btopped
DL_DATA.ind(DSDW)
Phy_ABORT.req()
T.Com Com=PRE Fr=SEL Btopped
Fr=concat(size_frame(Fr), ADS,
ADP, Fr)
Fr=congcat(Fr, crc(Fr))
Phy” DATA.req(Fr)
T.Com Com=ASO0 & Fr=concat(RSO, TAB, ADS) Btopped
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() Btopped
not(test_ TABi(Frame, TAB))
T.Com Com=ENQ | Com=REC | Com=TRF | COM=AUT DSDU=extract_DSDU(Frame) M.Send
DL_DATA.ind(DSDU)
M.Send DL_DATA.req(DSDU) Fr=DSDU Btopped
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) Btopped
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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 “ Wakeup Call ”)
W.EndS Attente de la fin d’une session
(Wait for End of Session)
TReq JTest de la nature d'uine demande an rr_\rnunnanr\n dune couche enpérinur
(Test Repuest)
M.Rec Attente d’une réponse en provenance de la couche inférieure
(Must Rdceive)
M.RSO Attente d’une trame RSO aprés I’envoi d’'une trame ASO
(Must re¢eive RSO)
T.RSO Test du dernier intervalle de temps pour la réception d’dne trame RSO
(Test lasf RSO)
M.Send Attente d’'une requéte de la couche supérieure,
(Must Send)
T.Com Test du code de commande d’une trame fecgue

(Test Command)

Tableau 14 — Définition des procédures et des fonctions classées

dans I'ordre alphabétique

Progédure ou fonction

Définition

build_RSO(ListRSO, Frame)

Extraction des éléments (champs TAB et ADS) de la trame RSO regue Frame et
concaténation avec la précédente liste ListRSO

check_address(Frame)

Vérification'que les adresses ADP et ADS sont reconnues selon les critérg¢s
suivants:
=]a station est sensibilisée a 'ADP ou ADP=APG;
— ADS=ADG si la commande est ASO, IB ou TRB,
— ADS est I’adresse de la station secondaire si la commande
n'est pas ASO, IB ou TRB

check_frame(Frame)

Vérification que la trame Frame regue est correcte:
— nombre d'octets supérieur ou égal a 11 et inférieur ou égal a 12§;
— CRC correct;
— nombre d’octets compatible avec le champ N
— commande connue et nombre d’octets compatible avec cette
commande

check_feq(DSDU)

Vérification que la commande du DSDU est compatible avec les adresses|ADP
et ADS du contexte de communication

command(DSDU)
ou command(Frame)

Extraction de la valeur de la commande codée dans le DSDU a envoyer ou de la
trame Frame regue

concat(N, ADS, ADP, DSDU)
ou 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 I'adresse de la Station Primaire utilisée dans la trame est différente de APG
ou bien s’il s’agit de APG mais que la liste des adresses primaires auxquelles
est sensibilisée la Station Secondaire est vide, extraction de cette valeur, sinon
extraction de la premiére valeur ADP de la liste des adresses primaires
auxquelles est sensibilisée la Station Secondaire

extract_DSDU(Frame)

Extraction du DSDU (champs COM et DATA) de la trame Frame regue
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Procédure ou fonction

init(COM, TypeAG)

Définition

Met PreSel a VRAI si on a a la fois TypeAG égal a AGT et une trame de taille
supérieure a 18 octets. Met NoRetry a VRAI si on a a la fois TypeAG égal a AGT
et une trame de taille inférieure ou égale a 18 octets

rso(RSO, Collision, ListRSO)

Concaténation de la commande RSO, de l'indicateur de collision et de la liste
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)

test_TABi(Frame, TAB)

Si le premier des TABi contenus dans la trame ASO Frame vaut 00, vérification
que la variable Discovered est a FAUX et vérification, aprés tirage d’'un nombre

aleatoire entre U et 100, qUE Ce nombre est INTEreur a la probabllite de reponse
souhaitée au deuxieme des TABi. Dans ce cas la valeur 00 est mémoriség dans
la variable TAB;

Si le premier TABi contenu dans la trame ASO vaut FF, vérificationque la|
variable Flag_alarm est a VRAI et dans ce cas affectation de Ia valeur FAPYX a la
variable Flag_alarm et mémorisation de la valeur FF dans la Variable TAB

sinon vérification que la variable FlagDSO est a VRAI, que-la Station Sec¢ndaire
est sensibilisée a I'un des TABI contenus dans la trame\Frame de type ASO
regue et mémorisation de la premiére de ces valeurs|dans la variable TAB

update|flag_DSO(Com)

Affectation de la valeur FAUX a la variable FlagDSO et de la valeur VRAI ja la
variable Discovered si COM est la commande’/ENQ

window] RSO()

Fourniture d’une valeur aléatoire entiere.comprise entre 0 et MaxRSO-1 ufilisée
comme numéro de I'intervalle de temps RSO dans laquelle la station doit
répondre (voir I'’Annexe F)

5.2.6 Répertoire et traitement des erreurs

Les erfeurs sont répertoriées par le codage suivant:

EU = erreur de la couche Liaison
— | = séparateur

N| = numéro de l'erreur

F | = erreur fatale

Tableau 15 — Tableau récapitulatif des erreurs

EL-1F Réception d’'une commande incompatible avec les adresses primaire et secondaire mémorigées
dans le.contexte de communication (Station Primaire seulement)

Cetteerreur conduit a réinitialiser la couche Liaison aprés avoir informé la couche Applicatipn

EL-2F Reéponse incorrecte de la Station Secondaire aprés, soit une trame de présélection pour une
station télé-alimentée, soit MaxRetry répétitions d’une requéte (Station Primaire seulement)

Cette erreur conduit a réinitialiser |a couche Liaison aprés avoir informé |a couche Applicatibn

Toute occurrence de I'une de ces erreurs fatales est remontée localement grace a la primitive
de service DL_ABORT.ind. La liste compléete des numéros d'erreur fatale est fournie a

I'Annexe C.


https://iecnorm.com/api/?name=d63c9966ea8b337edbd6102723a26102

62056-3-1 © CEI:2013 - 155 -

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. La machine d'état de la
Station Primaire est donc différente de celle de la Station Secondaire.

Le protocole Application-62056-3-1 de la couche Application de le profil d’échange de
données par bus local sans DLMS est chargé de contrbéler et d'enchainer les messages
successifs par analyse d’'un code commande fourni par I'application utilisatrice.

5.3.2 Services et primitives de service d’Application

L'utilis@teur du protocole Application-620566-3-1 dispose des services et primitives de service
donnég dans le Tableau 16.

Tableau 16 — Services et primitives de service 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(ErrorNb)

Le rélg attribué a chaque primitive est le suivant:

e A DATA.req(COM, ASDU) permet a*I'application de demander a la couche Application le
trapsfert d'une commande COMMENQ, REC, TRF, TRB, IB ou ASO pour une Btation
Primaire et DAT, DRJ, EOS ou"FRA pour une Station Secondaire) associée a un ASpDU;

e A DATA.ind(ASDU) permetya la couche Application d'informer I'application de I'arrivée
d’up ASDU;

e A ALARM.req() permet-a I'application de demander a la couche Application I’envo| d’'une
alafme;

e A ALARM.ind()Spermet a la couche Application d'informer I'application de l'arrivéq d’une
alafme;

e A ABORT.req() permet a I'application de demander a la couche Application de mdttre fin
a sprn/activité;

o A ABORTimMd(ErrorNb)y—permet—a—ta——couche—Appficatior —d'imformer—tapptication de
I'occurrence 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.
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5.3.4  Transitions d’état
Tableau 17 — Transitions d'état d’Application-62056-3-1: Station Primaire
Etat initial Condition de déclenchement Ensemble d’actions Etat final
Stopped A_DATA.req(Com, ASDU) & (Com=ASO | APDU=concat(Com, _, _, ASDU) M.Rec
Com=ENQ | 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=coNncai(REC, NaT, U, Zdt)
DL_DATA.req(APDU)
Na1k=cipher(Na1)
Stopped DL_ALARM.ind() A_ALARM.ind() Sttopped
Stopped A_ABORT.req() DL_ABORT.req() Sttopped
M.Rec DL_DATA.ind(DSDU) Resp=command(DSDU) TIResp
M.Rec A_ABORT.req() DL_ABORT.req() Sttopped
M.Rec DL_ABORT.ind(ErrorNb) & A_ABORT.ind(ErrorNb) Sttopped
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.EndS DL_ABORT.ind(ErrorNb) A_ABORT.ind(ErrorNb) Sttopped
W.EndS A_ABORT.req() DLy ABORT.req() W.EndS
T.Resp (Com=ASO & Resp=RS0) | A_DATA.ind(DSDU) Sttopped
(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.Resp Com=REC & Resp=ECH & nadk(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 & Resps>RSO0) | A_ABORT.ind(EA-1F) Sttopped
(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<>EOQOS)
T.Resp Com=REC & (Resp<>ECH | (na1k(DSDU)<>Na1k) |A_ABORT.ind(EA-2F) Sttopped
| (Zdt<>zdt(DSDU)) DL_ABORT.req()
T.Resp 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)
Na2Zk=cipher(Na2)
Req=REC
Stoppgd A_ALARM.req() & DL_ALARM.req() Stopped
alarm_detection()
M.Send A_DATA.req(COM, ASDU) & APDU=concat(COM, _, _, ASBU) Stopped
(((COM=DAT | COM=DRJ) & DL_DATA.req(APDU)
Req=ENQ) |
((COM=TRA | COM=DRJ) &
Req=TRF) |
(COM=DRJ & Req=REC))
M.Serld A_DATA.req(COM, ASDU) & APDU=concat(EOS, 0, 0, “”’) Stopped
(COM=EOS & Req=REC) DL_DATA.req(APDU)
M.Serld DL_ABORT.ind(ErrorNb) A_ABORT.ind(ErrorNb) Stopped
W.AUT DL_DATA.ind(DSDU) & ASBDU=concat(REC, _, _, Zdt) M.§end
Command(DSDU)=AUT & A. DATA.ind(ASDU)
na2k(DSDU)=Na2k
W.AUT DL_DATA.ind(DSDU) & APDU=concat(ARJ, _, _, ") Stopped
Command(DSDU)=AUT & DL_DATA.req(APDU)
na2k(DSDU)<>Na2k
W.AUT DL_ABORT.ind(ErrorNb) A_ABORT.ind(ErrorNb) Stopped

Tlableau 19 — Signification'des états mentionnés dans les tableaux précédents

Etat

Signification

Stopped

coucheinférieure

Attente'de la premiére requéte de la couche supérieure ou de la premiére indication d

18
o

M.Rec

(Must Regceive)

Attente de la réponse a la requéte émise

T.Resp

(Test Rgsponse))

Traitement de la réponse regue

M.Send Attente d’une réponse a une requéte recue
(Must Send)
W.AUT Attente de la trame AUT consécutive a une réponse ECH envoyée

(Wait for AUT

frame)
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Définition des procédures et des fonctions classées
dans l'ordre alphabétique

Procédure ou fonction

Définition

alarm_detection()

Veérification que le mode Alarme est Actif

cipher(Na1)
or cipher(Na2)

Cryptage du nombre aléatoire Na1 ou Na2 N par l'algorithme DES avec la clef du
contexte de communication

command(DSDU)

Extraction du champ commande d’'un DSDU regu

concat(COM, _, _, ASDU),
concat(COM, ZA1, ZA2, ZDT)
or concat(COM, 0, 0, _)

Concaténation d’'un champ commande COM et d’'un ASDU ou concaténation d’un
champ commande COM, d’une valeur cryptée ZA1, d’'une valeur cryptée ZA2 et
d’une zone de données ZDT (champs TAB et DATA) ou concaténation d’'un champ

commande COM et des champs ZA1T=0et ZA2=0

na1(DS[I)U) Extraction de la valeur Na1 du champ ZA1 d’une trame REC recgue
nalk(DYDU) Extraction de la valeur Na1k du champ ZA1 d’'une trame ECH regue
na2(DSDHU) Extraction de la valeur Na2 du champ ZA2 d’une trame ECH negde
na2k(DYDU) Extraction de la valeur Na2k du champ ZA2 d’une trame AUDrecue

randomige()

Génération d’'un nombre aléatoire suivant la procédure definie a I’Annexe G

zdt(ASDU)
or zdt(DBDU)

Extraction de données (champs TAB et DATA) dune-demande de type REC, d'une
trame REC ou d’une trame ECH

5.3.5 Répertoire et traitement des erreurs

Les erfeurs sont répertoriées par le codage suivant:

EA = erreur de la couche Application
— | = séparateur

N| = numéro de l'erreur

F | = erreur fatale

Tableau 21 — Tableau récapitulatif des erreurs

EA-1F Le code commande de la réponse regue ne correspond pas a la requéte émise (Station Primaire

seulement)

Cette erreur conduit a ¥éinitialiser la couche Application apres avoir informé I'application

EA-2F Erreur d'authentjfication détectée sur la réponse de la Station Secondaire (Station Primaire seulement)

Cette erreur_canduit a réinitialiser la couche Application aprés avoir informé I'application

EA-3F Erreur d’authentification détectée par la Station Secondaire (Station Primaire seulement)

Cetteterreur conduit a réinitialiser la couche Application aprés avoir informé I'application

Toute occurrence de 'une de ces erreurs fatales est remontée localement grace a 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 Physique-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
6.2.1 Protocole Liaison-E/D

Le protocole Liaison-E/D de la couche Liaison du profil d’échange de données par bus local
avec DLMS adopte un comportement asymétrique. La machine d'état de la Station Primaire
est donc différente de celle de la Station Secondaire.

La couche Liaison est chargée de transformer le canal physique exploité par la couche
Physique en canal logique apte a transmettre de l'information fiable. Ses fonctions principales
sont:

tations

o effgctuer la sérialisation et la désérialisation des données (dans la mesuré) ol Ig 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 asdurer une protection efficace contre les erreurs de transmissiom
6.2.2 Gestion des échanges

Les sefvices d’Initialisation de Bus, Alarme et Appel des Stations Oubliées sont offertg par le
protocole Liaison-E/D de la couche Liaison du profil d’€échanges de données par bug local
avec DLMS, mais les opérations sont réalisées en/dehors de la couche Applicatipn. En
particulier, le drapeau de station oubliée peut étre mis a jour par I'interface de programmation
de l'application alors qu’une téléreléve a lieu.

Sauf ppur I'ouverture d’'une session, duranti\’Initialisation de Bus, la remontée d’Alarme et la
gestion de I’Appel des Stations Oubliées;;te protocole est complétement symétrique,| et les
deux sfations sont a tour de réle Emetteur et Récepteur.

Apreés ['envoi d’'une trame, la couche Liaison du c6té Emetteur attend toujours une tramp de la
couchg Liaison du Récepteur-avant d’émettre a nouveau. Cette attente est contrblée|par le
délai de garde T1, d’'une valeurde 10 s.

Aprés [’envoi d’'une trame et la réception de l'acquittement de I'envoi précédent, laj trame
courante est retrangsmise. Le nombre de retransmissions est limité a MaxRetry. Au-deld de ce
nombre, la communication est interrompue au niveau Liaison et la couche Application|en est
informeé¢e.

Chaqug feis_gu’une trame est regue, il y a émission immédiate d'une trame en réponse| Cette
trame pelt’'contenir des données de la couche Application. Elle contient toujours un ruméro
dans le champ Send et un numéro dans le champ Confirm, calculés en fonciion des valeurs
précédemment envoyées et regues. L’algorithme de calcul de ces numéros est le suivant:

e si la derniére trame recue 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 recu. 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 ou un nouveau paquet de données doit étre
envoye;

e si la 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 a MaxRetry.
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Services et primitives de service de liaison

L'utilisateur du protocole Liaison-E/D dispose des services et primitives de service donnés
dans le Tableau 22.

Tableau 22 — Services et primitives de services de liaison

Service Primitive de service

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

DL_IB DL_IB.req()

Le rble
e DL]
le t

e DL]
I'ar
e DL]
co\

e DL]

a la couche Liaison I'envoi d’'une trame"Appel des Stations Oubliées en cohérenc

un

e DL]
pro

e DL

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)

attribué a chaque primitive est le suivant:
| DATA.req(Pr, DSDU) permet a la couche Application de.demander a la couche
ransfert d'un paquet de données DSDU avec la priorité,Pr 3);

| DATA.ind(Pr, DSDU) permet a la couche Liaisenyd'informer la couche Applica
rivée d'un paquet de données DSDU avec la priorité Pr;

| IB.req() permet a l'interface de programmation de I’Application de demandsd
che Liaison I'envoi d'une trame Initialisation du Bus;

| ASO.req(DSDU) permet a I'interface ‘de programmation de I'’Application de der

paquet de données DSDU;

| ASO.ind(Collision, List) permet a la couche Liaison d’informer [linterfa
grammation de I’Applicationdu résultat d’'un Appel des Stations Oubliées;

che Liaison I'envoi d'une alarme;

| ABORT.req(Strong) permet a la couche Application de demander a la couche
mettre fin a son activité avec la priorité Strong 4);

| ABORT.ind(ErrorNb) permet a la couche Liaison d’informer la couche Applica
currence~diune erreur fatale repérée par le numéro ErrorNb.

Parameétres de liaison

L jaison

ion de

rala

nander
e avec

ce de

| ALARM.req() permet a(l’interface de programmation de I’Application de demander a la

| jaison

ion de

on est

coy
e DL]

de
e DL]

I’od
6.2.4
La val
fixée a

ur du nombre MaxRetrvy de rédémissions d'une méme trame avant déconnex
J

2.

Pour une Station Primaire, la valeur du nombre maximal MaxRSO d’intervalles de temps RSO
pour le traitement d’'une trame «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 a

uxquelles elle a été sensibilisée.

3) Le parameétre 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 paramétre 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 aussi étre sollicitée par I'intermédiaire d’'une adresse primaire générale APG.
Dans ce cas, elle répond avec la premiére adresse de la liste des adresses de Stations
Primaires auxquelles elle a été sensibilisée.

6.2.5 Transitions d’état

Tableau 23 — Transitions d'état de Liaison-E/D: Station Primaire

Etat
initial

Condition de déclenchement

Ensemble d’actions

Etat
final

Initial

Strue()

MaxRetry=2
MaxChain = 5

Stopped

init_incrChain()

Stopped

exist_dl_req()

NbChain = 0

Index=0
RepeatASO=FALSE
context(ADP, ADS, TypeAG)
init(TypeAG)

Phy APPG.req(TypeAG)

V.AG

Stopped

Phy_ABORT.ind(ErrorNb)

DL_ABORT.ind(ErrorNb)

Stopped

Stopped

Phy ALARM.ind()

create_alarm(TPDU)
DL_DATA.ind({Pr= 1, TPDU)

Stopped

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
Phy”ASO.req(Fr)

NM.RSO

W.AG

DL_ABORT.req(_)

Phy_ABORT.req()

V.EndS

W.EndS

(Phy_ABORT.ind(EP-2) &
TypeAG=AGT) |
(Phy_ABORT.ind(EP-1) &
TypeAG=AGN)

$none()

Stopped

W.EndS

Phy ALARM.ind

create_alarm(TPDU)
DL_DATA.ind(Pr =1, TPDU)

Stopped

W.EndS

Phy_ABORT.ind(ErrorNb) &
ErrorNb<>EP-1 & ErrorNb<>EP-2

DL_ABORT.ind(ErrorNb)

V.EndS

T.Req

exist_dl_req(DL_IB.req())

Fr=""

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

V.EndS

T.Req

exist_dl <eq(DL_ASO.req(DSDU)) & TypeAG=AGN

MaxRS0O=3
NbRSO=1
ListRSO=""
Collision=FALSE
Fr=DSDU

Size=size frame(Fr)

M.RSO

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

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)

M.RSO
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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=""
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.RSO Phy_ASO.Ind(Frame) & $none() .RSO
size(Frame)=0
M.RSO Phy_ASO.ind(Frame) & build_RSO(ListRSO, Frame) T.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) V.EndS
T.RSO MaxRSO=1 & Collision MaxRSO=3 V.AG
Collision=FALSE
RepeatASO=TRUE
Phy_APPG.req(AGN)
T.RSO (MaxRS0O=1 & not(Collision)) | (MaxRSO<>1 & DL_ASO.ind(Collision, ListRSO) V.EndS
NbRSO>=MaxRSO)
T.RSO NbRSO<MaxRSO NbRSO=NbRSO+1 I\fI.RSO
M.Send exist_dl_data_req( Send=incr(Send) I\I/I.Rec
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_DATAweq(Pr=1, _)) & exist_dI_data_req( Send=incr(Send) M.Rec
DL_DATAXxeq(Pr=0, DSDU)) & Ack_expected=TRUE
NbChainy< 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=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
uhcu'r\_addlcoo(rlaulc\; & :Ildcl\_:lldcl\ T 1
is_data+(Frame) &
is_ack(Frame)) &
Index<=MaxRetry
M.Rec Phy_DATA.ind(Frame) & not(check_frame(Frame) & |DL_ABORT.ind(EL-2F) V.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() V.EndS
not(DL_DATA.req(_, _)) &
Ack_expected=FALSE
M.Rec DL_ABORT.req(Strong=1) Phy_ABORT.req() V.EndS
M.Rec Phy_ABORT.ind(ErrorNb) DL~ABORT.ind(ErrorNb) V.EndS
Tableau 24 — Transitions d'état de Liaison-E/D: Station Secondaire
Etat Condition de déclenchement Ensemble d’actions Etat
initial final
Initial $true() MaxRetry=2 btopped
FlagDSO=TRUE
Discovered=FALSE
Flag_alarm = FALSE
Stopped| |Phy_DATA.ind(Frame) & check_frame(Frame) & | ADP=extract_ADP(Frame) .Com
check_address(Frame) Com=command(Frame)
Stopped| [Phy_DATA.ind(Frame) & check_frame(Frame) & [Phy_ABORT.req() btopped
not(check_address(Frame))
Stopped| |Phy_DATA.ind(Frame) & $none() ptopped
not(check~frame(Frame))
Stopped| |DL_ALARM.req() & Phy_ABORT.req() btopped
alarm_detection() Flag_alarm = TRUE
Phy_ALARM.req()
T.Com €om=IB FlagDSO=TRUE btopped
Phy_ABORT.req()
T.Com Com=ASO0 & 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.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
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Etat Condition de déclenchement Ensemble d’actions Etat
initial final
M.Send | exist_dl_data_req( Discovered = TRUE M.Rec
DL_DATA.req(Pr=1, DSDU)) 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)
M.Send | not(DL_DATA.req(Pr=1, _)) & exist_dl_data_req( | Discovered = TRUE M.Rec
DI _DATA req(Pr=0_DSDLI})) 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, Cém; 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(FT)
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) & (check_frame(Frame) & |stop{ timer(T1) W.Send
check_address(Frame) & Confirm=incr(Confirm)
is_data+(Frame) & Ack_expected=FALSE
is_ack(Frame)) & DL_DATA.ind(extract_prty,
is_text(Frame) extract_text(Frame))
M.Rec Phy_DATA.ind(Frame) & (check_frame(Frame) & |stop_timer(T1) W.Send
check_address(Frame) & Ack_expected=FALSE
is_data+(Frame) &
is_ack(Frame)) & not(is_text(Framg))
M.Rec Phy_DATA.ind(Frame) & not(check_frame(Frame) | stop_timer(T1) W.Rec
& Phy_DATA.req(Fr)
check_address(Fram¢) & Index=Index+1
is_data+(Frame) &
is_ack(Frame)) &
Index<=MaxRetry,
M.Rec Phy_DATA.ind(Frame) & not(check_frame(Frame) | stop_timer(T1) ptopped
& DL_ABORT.ind(EL-2F)
check~address(Frame) & Phy_ABORT.req()
is_data+(Frame) &
issack(Frame)) &
Index>MaxRetry
M.Rec DL,"ABORT.req(Strong=0) & not(DL_DATA.req(_, |stop_timer(T1) btopped
1) & 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()
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
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Tableau 25 — Signification des états mentionnés dans les tableaux précédents

(Wait for end of «Appel
Général»)

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.AG Attente de la fin d’un signal «Appel Général»

(Test Cdmmand)

W.EndS Attente de la fin d’'une session

(Wait for end of Session)

T.Req Test de la nature d’'une requéte provenant de la couche supérieure
(Test Rqquest)

M.RSO Attente d'une trame de réponse RSO aprés I'envoi d'une trame ASO
(Must Re¢ceive RSO)

T.RSO Test du dernier intervalle de temps pour la réception d’'une trame/-RSO
(Test lagt RSO)

M.Send Test de la trame a envoyer (le champ Text peut étre vide)

(Must S¢nd)

M.Rec Attente d'une indication en provenance de la couche’inférieure
(Must Regceive)

T.Com Test du champ COM d’une trame regue

Tableau 26

— Définition des procédures et des fonctions classées
dans I'ordre,alphabétique

Procgdure ou fonction

Définition

alarm_dgtection()

Vérification que’le mode alarme est Actif

build_RSO|(ListRSO, Frame)

Extraction_des éléments (champs TAB et ADS) de la trame RSO regue Friame et
concatenation avec la précédente liste ListRSO

check_address(Frame)

Verification que les adresses ADP et ADS sont reconnues selon les critéfles
suivants:

— la station est sensibilisée a I'ADP ou ADP = APG;
— ADS=ADG si la commande est ASO ou IB,

— ADS est I'adresse de la station secondaire si la commande n'est pas ASO ou IB

check_frame(Frame)

Vérification 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 Size;

— commande connue

com(DATA+, Pr, Send, Confirm)

Concaténation des champs binaires correspondants pour obtenir une commande
spécifique

command(Frame)

Extraction de la valeur de la commande codée dans le champ COM de la trame
Frame regue

concat(Size, ADS, ADP, COM,
Text),
ou concat(Frame, CRC)

Concaténation des champs Size, ADS, ADP, COM et Text 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

create_alarm(TPDU)

Calcul d’un TPDU avec STSAP = 0, DTSAP =0 et
un UnsolicitedReqPDU avec: client-type = FFFF, serveridentifier = 0, object-name
= FFFF variable type = boolean, value = TRUE
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Procédure ou fonction

Définition

exist_dl_data-req(

DL_DATA.req(Pr, DSDU))

Consommation d’'un événement DL_DATA.req(Pr, DSDU)

exist_dl_req()

Veérification de I'existence d’'un événement DL_IB.req(), DL_ASO.req(DSDU) ou
DL_DATA.req(Pr, DSDU) et vérification de la compatibilité avec les adresses ADS

et ADP du contexte de communication

exist_dl_req(DL_IB.req()) ou

exist_dl_req(DL_ASO.req(DSDU))

Consommation d’un événement DL_IB.req() ou DL_ASO.req(DSDU)

extract_ADP(Frame)

Si 'adresse de la Station Primaire utilisée dans la trame est différente de

APG ou

bien s’il s’agit de APG mais que la liste des adresses primaires auxquelles est

sensibilisée la Station Secondaire est vide, extraction de cette valeur,

sinon extraction de la premiere valeur ADP de la liste des adresses primaires
auxquelles est sensibilisée la Station Secondaire

extract_priy(Frame) Extraction du champ Priority de la trame Frame regue

extract_text(Frame) Extraction du champ Text de la trame Frame regue

init(TypeAg3) Met Index a MaxRetry si TypeAG vaut AGT, a 0 sinon

init_incrCHain() Met IncrChain a 0O si les alarmes ne sont pas gérées{a 4 sinon

init_timer(T1) Armement du réveil T1

is_ack (Frame) Vérification que la trame Frame regue contient.wun champ Confirm égal ay champ
Send de la derniére trame émise

is_data+ (Frame) Vérification que la trame Frame regue contient un champ DATA+ correct ["111"B)

is_text(Frgme) Vérification que la trame Frame regue contient un champ de données Tex)t non vide
et que le champ Send est égal au complement & un du champ Confirm dqg la
derniére trame émise.

size(Fram¢) Calcul de la taille de la tramg’Frame recue

size_framg(DSDU) Calcul de la taille de la trame a construire a partir de 'unité de données PSDU
(taille de DSDU+11)

stop_timer(T1) Désarmement dudéveil T1

test_TABi(Frame, TAB) Si le premierdes TABi contenus dans la trame Frame de type ASO vaut (0,
vérification“que la variable Discovered est a FAUX et vérification, aprés tfrage d’un
nombre-aléatoire entre 0 et 100, que ce nombre est inférieur a la probabilité de
réponse souhaitée au deuxieme des TABIi. Dans ce cas la valeur 00 est mémorisée
dans/la variable TAB,;
si le premier TABi contenu dans la trame Frame de type ASO vaut FF, véfrification
que la variable Flag_alarm est a VRAI et dans ce cas affectation de la vajeur FAUX
a la variable Flag_alarm et mémorisation de la valeur FF dans la variable] TAB;
sinon vérification que la variable FlagDSO est a VRAI, que la Station Sedondaire
est sensibilisée a I'un des TABI contenus dans la trame Frame de type A$O recue
et mémorisation de la premiére de ces valeurs dans la variable TAB

time_out(T|1) Armement du réveil T1

window_RBO() Récupération d’'un nombre aléatoire entre 0 et MaxRSO-1, qui donne le fluméro de
Uintervalle de temps RSO Imnnr'{smf Inqupl la station dait rélnnndrp (voir Annexe F)
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6.2.6 Répertoire et traitement des erreurs

Les erreurs sont répertoriées par le codage suivant:

EL = erreur de la couche Liaison
— = séparateur

N = numéro de l'erreur

F = erreur fatale

Tableau 27 — Tableau récapitulatif des erreurs

EL-1F DL_ALARM.req() recue durant une association

C.

FYs P - Aot Il I Lo & H- | Aol I Dl H d
ette-errettcondtit-aréinitalserta—coucheHaisonaprésaveirdemandéitacovchePhysieye de

transmettre une alarme

EL-2F Réponse incorrecte de la Station Secondaire aprés MaxRetry répétitions de la requéte

Cette erreur conduit a réinitialiser la couche Liaison aprés avoir informé la couche ‘Application] et
provoqué I'arrét de la couche Physique

EL-3F Fin de communication aprés un silence d’'une durée T1

Cette erreur conduit a réinitialiser la couche Liaison aprés avoir informé la-Couche Application et
provoqué 'arrét de la couche Physique

Toute pccurrence de 'une de ces erreurs fatales est remontée localement grace a la pfimitive
de service DL_ABORT.ind. La liste compléete des numéros d'erreur fatale est fodrnie a
I'Annexe C.

6.3 Couche Application
6.3.1 Généralités

Les spécifications de la couche Application sont données dans la CEI 62056-81. Ce
paragraphe clarifie simplement le profil utilisé pour le profil d’échange de données gar bus
local ayec DLMS.

6.3.2 Sous-couche Transport

La valgeur du nombre MaxPktSize (voir la CEl 62056-51) taille maximale du champ Racket,
doit étfe initialisée a 114.

6.3.3 Sous-couche Application

Comme celasest indiqué dans la CEIl 62056-51, les fonctions client_connect et server_cpnnect
doiven} étre) précisées en fonction du support de communication utilisé. Pour le profil
d’échapgeé.de données par bus local avec DLMS, le service non sollicité n’étant pas supporté,
la foncfion server_connect n est pas accepiee. La fonction clieni_connect est definie dans le
Tableau 28.

Tableau 28 — Définition de la fonction client_connect

Procédure ou fonction Définition
client_connect(Ads, S'il n'existe aucune association d'application active, la fonction établit les parametres du
Adp) contexte de communication: ADS, ADP et TypeAG, utilisés par les couches inférieures.

La fonction est transparente s’il y a déja une association d’application active avec les mémes
adresses (ADP, ADS).

La fonction échoue s'il existe déja une association d'application avec un couple d'adresse (ADP,
ADS) différent.



https://iecnorm.com/api/?name=d63c9966ea8b337edbd6102723a26102

- 168 — 62056-3-1 © CEI:2013

7 Echange de données par bus local avec DLMS/COSEM

71 Modeéle

Le profile Euridis sous DLMS/COSEM est different des deux autres par le fait que la couche
d’application est la couche d’application DLMS/COSEM comme specifié dans la CEl 62056-5-
3: Ed 1.0. Elle permet ainsi aux équipements qui ont implémenté le modéle DLMS/COSEM
de participer au bus Euridis.

Une autre difference est la présence d’une couche Transport et d’'une couche Gestion du
Support.

7.2 Couche physique
7.2.1 Généralités

Le profocole de couche Physique sous DLMS/COSEM est en tout point identique au protocole
de couche physique avec ou sans DLMS jusqu’a la fin de la négociation correcte de la vitesse
de trapsmission incluse. Une fois la phase négociation vitesse effectuée correctemlent, la
couchg physiqgue COSEM s’applique. Elle ne difféere de la couche~Rhysique avec %t sans
DLMS,| que par la vitesse de transmission, la valeur MaxIindex qui vaut 255 et la modiflication
de la vileur des time out TOL et TA10.

Aprés lin signal «Appel général», les communications se dérdulent en asynchrone et en semi-
duplex{a 1 200 bauds, 8 bits sans parité sur le bus durant toute la période de communijication
sans nggociation de vitesse, et en asynchrone semi-duplex a la vitesse négociée, 8 bifs sans
parité aprés une négociation de vitesse correcte.

Cette mégociation de vitesse a lieu uniquement pour les équipements non téléalimentés. Pour
les équipements téléalimentés, afin de respecte?’ les contraintes de consommation, la yitesse
de commmunication demeure a 1 200 bauds “durant toute la durée de la communication et
MaxIndex a 128 octets. Le fonctionnement DLMS/COSEM sous Euridis démeure pgssible
néanmjoins avec ces parameétres initiaux\

Pour I¢s équipements non téléalimentés le fonctionnement avec une couche d’Application
DLMS/COSEM est possible avecou sans changement de vitesse. Dans le cas ou I'application
décide| d’effectuer un changement de vitesse, il convient que le positionnement des
parametres relatifs au changement de vitesse ait lieu avant I’établissement des assodjations
d’appligation.

7.2.2 Parameétre.de‘Physique

La communication démarre toujours a la vitesse de 1 200 bauds sans parité un bit de sfop. La
longueur maximale de la trame est de 128 octets.

Apres |a‘mégociation de vitesse la nouvelle vitesse est celle négociée. La longueur mgximale

Y Maacla-das—dariant-2 6 0
de |a t|a|||U TWITATITUCT A UTVITTIC Z2JJ9

La valeur du nombre maximum MaxRSO de fenétres d’écoute RSO pour le traitement d’une
trame «Appel de Stations Oubliées» est fixée a 3.

Le timeout TOL d’attente maximale d’une requéte issue de la couche supérieure est portée a
1s.

7.2.3 Négociation de la vitesse

La gestion de la négociation de vitesse de transmission est du domaine de la couche gestion
du Support. La couche physique est informée de la nouvelle vitesse a appliquer, avec ses
conséquences sur Maxlndex et TOL. Comme conséquence de la modification de la valeur de
TOL, suite a la négociation de la vitesse de transmission, le temps d’attente maximal (TA10)
du premier octet d’'une trame en réception est porté a une valeur supérieure a TOL,
dépendant de Il'application. Par défaut cette valeur est fixée a 1 100 ms.
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7.2.4 Services et primitives de service de PhysiqueE/COSEM

L’utilisateur du protocole Physique-E/COSEM dispose des services et primitives de service
donnés dans le Tableau 29.

Le rblg attribué a chaque primitive est le suivant:

Tableau 29 — Services et primitives de services de Physique-E/COSEM

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)
Phy_SETUP PHY_SETUP.req(params)

Phy DATA.req(Frame) permet a la couche Liaison de demander a la couche Physique
I’émission d’'une trame Frame

Phy DATA.ind(Frame) permet a la ¢ouche Physique d’informer la couche Liaison gu’une
tramne Frame est disponible;

Phy UNACK.req(Frame) permet.a la couche Liaison de demander a la couche Physique
I’émission d’'une trame Frame.sans attendre d’acquittement;

Phy APPG.req(TypeAG) -pérmet a la couche Liaison de demander a la couche PHysique
I’émission d’un signalk-MAppel Général ”. La durée TypeAG du signal est soit AGN soit
AQJT;

Phy APPG.ind()\pérmet a la couche Physique d’informer la couche Liaison de| la fin
d’émission dxan'signal “ Appel Général ”;

Phy ASO:eq(Frame) permet a la couche Liaison de demander a la couche PHysique
I’érission~d’une trame “ Appel des Stations Oubliées ”;

Phy “AS80O.ind(Frame) permet a la couche Physique d’informer la couche Liaison jgu’une
trame Frame a été regue dans 'un des intervalles de temps réservés pour la réponse des
stations oubliées;

Phy RSO.req(Frame, Window) permet a la couche Liaison de demander a la couche
Physique I’émission d’une trame Frame de Réponse de Stations Oubliées dans l'intervalle
de temps de numéro Window;

Phy COLL.ind() permet a la couche Physique d’'informer la couche Liaison qu’une
collision a été détectée dans lI'un des intervalles de temps de réponse des stations
oubliées;

Phy ALARM.req() permet a la couche Liaison de demander a la couche Physique
I’émission d’un signal “ Alarme ”;

Phy ALARM.ind() permet a la couche Physique d’informer la couche Lijaison qu’une
Alarme a été détectée;
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e Phy ABORT.req() permet a la couche Liaison 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
I'occurrence d'une erreur fatale repérée par le numéro ErrorNb.

e PHY _SETUP.req(params) permet a la couche Liaison de demander a la couche "Physique
de se reconfigurer en fonction des parametres liés a la négociation de vitesse.

7.2.5 Transitions d’état

Tableau 30 — Transitions d'état de Physique-E/COSEM: Station Primaire

Etat fnttrat condition de déclenchement Ensemble d actions Egat final

$true() MaxRSO=3
MaxIndex=128
Collision=FALSE
SessionAGT=FALSE
wait_time(TICB)
Set_baurate(1200)
TOL=100ms

TA10=120ms

%)

Initial opped

Stopped Phy_APPG.req(AG) & AG=AGN stop_timer(TOAG) W.AG
FlagAboert=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) Iitial
SessionAGT=FALSE

Stopped Phy_ABORT.req() $none() Initial

Stopped data-carrier_on init_timer(TAB) W ETABS
init_timer (TASB)

W.ETABS data_carrier_off stop_timer(TASB) Initial
stop_timer(TAB)

W.ETABS time_out(TAB) Phy_ABORT.ind(EP-3) W.TASB
Phy_ALARM.ind()

W.AG AG_senti\event Phy_APPG.ind() W.TAB
init_timer(TEMPO)

W.AG Phy ABORT.req() FlagAbort=TRUE W.AG

W.TAB data-carrier_on Carrier = TRUE W.TAB
init_timer(TAB)
init_timer (TASB)

W.TAB data-carrier_oirt 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.TAB time_out(TEMPO) & Carrier init_timer(TOL) W.ETAB
W.TAB Phy_ABORT.req() FlagAbort=TRUE W.TAB
W.ETAB 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)
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Etat initial Condition de déclenchement Ensemble d’actions Etat final
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
M.Send time out(TOIl) $none() T Session
M.Send PHY_SETUP(params) Set_baudrate(new_baudrate) ) | M.Send
MaxIndex=255
TOL=1000ms
TA10=1100ms

T.Sessiqn SessionAGT=TRUE init_timer(TOAG) Initial
Phy_ABORT.ind(EP-1)
wait_time(TEMPO)

T.Sessiqn SessionAGT=FALSE Phy \ABORT.ind(EP-1) Initial
wait_time(TEMPO)

SendFirgt $true() stop_timer(TOL) Sgending
Size=size(Frame)
Index=1
send_octet(Frame, Index)
Size=Size-1
init_timer(TOE)

Sending octet_sent_event & Sizex0 Index=Index+1 Sgending
send_octet(Frame, Index)
Size=Size-1

Sending octet_sent_event & Size=0 stop_timer(TOE) Ahswer
wait_time(TAO)
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 | init_timer(TA10) M.Rec

Service=UNACKNOWLEDGED
Answer Service=ASO WinRSO=1 M.Rec

init_timer(TARSO)
init_timer(TA10)
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Etat initial Condition de déclenchement Ensemble d’actions Etat final
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(TAOQO)
M.Rec time_out(TA10) $none() Received
Phy_ABORT.req() FlagAbort=TRUE M[.Rec
M.Rec
Receiving octet_received_event & stop_timer(TAO) REceiving
Index<=MaxIndex Index=Index+1
read_data(RecB)
concat(Framme, RecB)
init_timer(TAO)
Receiving octet_received_event & Phy ABORT.ind(EP-4F) Received
Index>MaxIndex FlagAbort=TRUE
Receiving collision_detected_event stop_timer(TAO) Receiving
Collision=TRUE
init_timer(TAOQO)
Receiving time_out(TAO) $none() Received
Receiving time_out(TARSO) Phy_ABORT.ind(EP-5F) Received
FlagAbort=TRUE
Receiving Phy_ABORT.req() Flagabort = TRUE Received
Receivedl Service=NORMAL & hot(Flagabort) Phy_DATA.ind(Frame) M.Send
init_timer(TOL)
Receivedl (Service=NORMAL & Flagabort) | wait_time(TOL) T|Session
Service=UNACKNOWLEDGED
Receivedl Service=ASO & Collision & Phy_COLL.ind() TIRSO
not(Flagabort) Collision=FALSE
Receivedl Service=ASO & not(Collision) & Phy_ASO.ind(Frame) TIRSO
not(Flagabort)
Receive Service=ASO & Flagabort $none() TIRSO
T.RSO (TypeAG=AGT) | stop_timer(TARSO) T.Session
(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_timer(TARSO)
init_timer(TA10)
W.RSO Phy_ABORT.req() Flagabort=TRUE W.RSO
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Tableau 31 — Transitions d’état de la gestion d’alimentation en énergie
(Station Secondaire télé-alimentée seulement)

Etat initial Condition de déclenchement Ensemble d’actions Etat final
Initial alarm_detection() Flagalarm=TRUE Stopped
FlagSendAlarm =FALSE
station_power(ON)
Set_baudrate(1200)
MaxIndex=128
TOL=100ms
TA10=120ms
Initial not(alarm_detection()) Flagalarm=FALSE Stopped
Set_baudrate(1200)
MaxIndex=128
TOL=100ms
TA10=120ms
Stopped occur(cpt_carrier_on) & Flagalarm init_timer(TVASB) W.T|VASB2
Stopped occur(data_carrier_on) init_timer(TOSEUIL) W.TIOSEUIL
init_timer(TAGT)
W.TOSHUIL | time_out(TOSEUIL)& not(Flagalarm) stationz_power(ON) W.AGT
W.TOSHUIL | occur(data_carrier_off) & not(Flagalarm) stop_timer(TOSEUIL) Initipl
stop_timer(TAGT)
W.TOSHUIL | time_out(TOSEUIL) & Flagalarm station_signal(ON) W.AGT
Tend = TOAG
W.TOSHUIL | occur(data_carrier_off) & Flagalarm stop_timer(TOSEUIL) Hid¢
stop_timer(TAGT)
Tend = TOAGN
init_timer(Tend)
W.TOSHUIL | occur(cpt_carrier_on) & Flagalarm init_timer(TVASB) W.T|VASB1
W.AGT occur(data_carrier_off) stop_timer(TAGT) W.Sel
init_timer(TOAPPEL)
W.AGT time_out(TAGT) & not(Flagalarn) station_power(OFF) Initigl
W.AGT time_out(TAGT) & Flagalarm init_timer(Tend) Hid¢
W.Sel occur(octet_received_gvent) stop_timer(TOAPPEL) Selgct
init_timer(TOBAVARD)
init_timer(TAO)
W.Sel time_out(TOARPEL) & not(Flagalarm) station_power(OFF) Initial
W.Sel time_out(TOAPPEL) & Flagalarm station_signal(OFF) Initigl
W.Sel occur(cpt-"carrier_on) & Flagalarm & not(FlagSendalarm) init_timer(TVASB) W.T|VASB1
Select occur(octet_received_event) stop_timer(TAO) Selgct
init_timer(TAQO)
Select time_out(TAO) stop_timer(TOBAVARD) [ W.Answer
IIIIt_t;IIIUI\TUPI\E\’
Select time_out(TOBAVARD) & not(Flagalarm) stop_timer(TAO) Initial
station_power(OFF)
Select 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 & not(FlagSendalarm) init_timer(TVASB) W.TVASB1
Hide 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
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Etat initial Condition de déclenchement Ensemble d’actions Etat final
Hide 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 & 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)
W.TVASB1 | occur(cpt_carrier_off) stop_timer(TVASB) Hide
init_timer(Tend)
W.TVASBA—Ttre—etHFHASEY FegSendAtarm—=—TROE—THid
init_timer(Tend)
W.TVASB1 |time_out(Tend) $none() W.T|VASB2
W.TVASB2 | occur(cpt_carrier_off) stop_timer(TVASB) Initial
station_signal(OFRF)
W.TVASB2 | occur(data_carrier_on) $none() W.T|VASB1
W.TVASB2 |time_out(TVASB) Send_AG(AGN) W.AB
W.AB AG_sent_event FlagSendAlarm = Initial

FALSE
station_signal(OFF)

Tableau 32 - Transitions d'état de Physique=E/Cosem: Station Secondaire

Etat
initial

Condition de déclenchement

Ensemble d’actions

Htat final

Initial

MaxIndex=128
FlagRSO=FALSE
FirstWinRSO=FALSE

energized()

Setup_params(1200, TOL=100ms, TA10=160ms)

Ytopped

Initial

MaxIndex=18
FlagRSO=FALSE
FirstWinRSO=TRUE
Set_baudrate(1200)
TOL=100ms
TA10=120ms

not(energized())

Ytopped

Stopped

AG_received_event Stop_timer(TOAG)

init_timer(TA10)

M.Rec

Stopped

Rhy*ALARM.req() TypeAG=ASB

Send_AG(TypeAG)

W.ASB

Stopped

MaxIndex=18
FirstWinRSO=TRUE

time_out(TOAG)

Stopped

M.Rec

octet_received_event Stop_timer(TA10)

Index=2
Frame=""
Read_data(RecB)
Concat(Frame, RecB)

Init_timer(TAQO)

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)
TA10=1100ms)

MaxIndex=255

Setup_params(new_baudrate, TOL=1000ms,

M.Rec
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initial
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
Index>MaxIndex Phy_ABORT.ind(EP-4F)
Receiving |time_out(TAO) Phy_DATA.ind(Frame) M.Send
Inif_fimnr(T(‘\l )
Receiving | Phy_ABORT.req() Stop_timer(TAO) WTOAG
M.Send Phy_DATA.req(Frame) Stop_timer(TOL) Yending
Size=size(Frame)
Index=1
Send_octet(Frame, Index)
Size=Size-1
Init_timer(TOE)
M.Send Phy_RSO.req(Frame, Stop_timer(TOL) Yending
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() Step_timer(TOL) WTOAG
Sending octet_sent_event & Size>0 Index=Index+1 Yending
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
FlagRS©O 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 timre—out{ TOAG) Waxtmdex=18 W.ASB
FirstWinRSO=TRUE
W.ASB AG_sent_event $none() Initial
WTOAG Not(energized) init_timer(TOAG) Initial
WTOAG energized $none() Initial
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Tableau 33 — Signification des états mentionnés dans les tableaux précédents

Etat Signification
Initial Initialisation des variables de la couche
Stopped Etat d’attente d’un signal “ Appel Général ”
W.ETABS Etat d’attente de la fin d’un signal “ Alarme-Bus ” regu dans I'état Stopped

(Wait for end of “ Alarm-
Bus ")

W.AG
(Wait for end of “ Wakeup

Etat d'attente de la fin de I’émission d’'un signal “ Appel Général ”

Call ”)

W.TAB Etat d’attente d’un signal “ Alarme-Bus ” durant la temporisation en fin d’émisgion
(Wait “ Alarm-Bus ") d’un signal “ Appel Général ”
W.ETAB Etat d’attente de la fin d’un signal “ Alarme-Bus ” regu aprés I’émission d’un signal

(Wait fof end of “ Alarm-
Bus ")

“ Appel Général ”

W.TASH Attente du déclenchement du réveil TASB aprés le début de\la réception d’un gignal
“ Alarme-Bus ”

W.TOL Attente du déclenchement du réveil TOL

M.Send Etat initial de I'émetteur, attente d'une trame a émettre

(Must S¢nd)

T.Sessiqn Sous-état de test du type de session (avec/Station Secondaire alimentée ou téfé-
alimentée)

SendFirgt Sous-état d'envoi du premier octet.de la trame a émettre

Sending Etat récurrent de I'émetteur, émission octet par octet

Answer Sous-état d'aiguillage en fonction du service demandé

M.Rec Etat initial du récepteurs.attente du premier octet d’une trame

(Must Receive)

Receivirg Etat récurrent du(récepteur, réception octet par octet

Receivefl Sous-état de-traitement de la trame regue

T.RSO Sous-état de test du dernier intervalle de temps pour la réception d’une trame RSO
(Test lagt RSO)

W.RSO Efat-d'attente de la fin du dernier intervalle de temps pour la réception d’'une treme

(Wait fof end of an RSO
time slof)

RSO

W.ASB Attente de la fin d’émission d’un signal “ Alarme Bus-Secondaire”

W.TOA( Etat d’initialisation du délai de fin de session télé-alimentée TOAG si nécessaife
W.TOSHUIL Etat d'attente du déclenchement du réveil TOSEUIL

W.AGT Etat d'attente d’un signal “ Appel Général ” AGT

W.Sel Etat d'attente d’'une trame de présélection

(Wait for preSelection)

Select Etat de réception d’'une trame de présélection

W.Answer Etat d’attente d’'une trame de réponse en provenance d’une station sélectionnée

Hide Etat d’attente de la fin d’'une sélection

W.Agend Etat d’attente de la fin de la réception d’'un AG

W.TVASB1 Etat d’attente du déclenchement du réveil TVASB pour un signal “ Alarme Bus-
Secondaire ” durant une communication

W.TVASB2 Etat d’attente du déclenchement du réveil TVASB pour un signal “ Alarme Bus-
Secondaire ” a la fin d'une communication

W.AB Attente de la fin d’émission d’un signal “ Alarme-Bus”
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Tableau 34 — Définition des procédures, des fonctions et des événements
classés dans l'ordre alphabétique

Procédure, fonction ou événement

Définition

AG_received_event

Evénement issu du modem informant de la détection d'un signal
“ Appel Général ” AGN

AG_sent_event

Evénement issu du modem informant de la fin de I'émission d'un
signal “ Appel Général ”

alarm_detection()

Vérification que la station a son mode alarme a Actif

collision_detected_event

Evénement issu du modem informant de la détection d’une trame

orroRSe-sH—toception—dur-octet
Lid

concat(Hrame, RecB)

Concaténation de I'octet RecB dans la trame Frame en cours-de
constitution

data_cafrier_on, data_carrier_off

Occurrence de la détection de I'apparition ou de la disparition dle la
porteuse sur le bus

energizqd()

Veérification que la station est alimentée

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

or init_timer(TAB)

Armement du réveil TOAPPEL, TOSEUIL; TAGT, TOBAVARD,
TOPRE, TOL, TOE, TAO, TA10, TARSOQ, (TOAG, TVASB ou TAB

occur(cgt_carrier_on),
occur(cdt_carrier_off),
occur(dgta_carrier_on),
occur(dgta_carrier_off),
occur(odtet_received_event)
or occurfoctet_sent_event)

Occurrence(report sans consommation) de la détection de I’agparition
ou de la-disparition de la porteuse sur le bus secondaire, de la
détectionh de 'apparition de la porteuse sur le bus, de la disparjtion de
la porteuse, de la réception d’un octet ou de I’émission d’un ocfet

octet_refeived_event

Evénement issu du modem informant qu'un octet a été regu

octet_sgnt_event

Evénement issu du modem informant qu'un octet a été émis

read_dafa(RecB)

Traitement de I'événement octet_received_event par lecture dg I'octet
RecB regu (les bits sont transmis dans un ordre croissant)

send_AG(TypeAG)

Demande au modem d’effectuer I’émission d'un signal “ Appel
Général ” d'une durée TypeAG (AGN ou AGT)

send_odtet(Frame,.lndex)

Emission de I'octet de rang Index dans la trame Frame (les bitg sont
transmis dans un ordre croissant)

Setup_pprams(baurate, TOL, TA10)

Positionnement des parameétres baudrate, TOL et TA10.

size(Frame)

Calcul du nombre d'octets de la trame Frame

station_power(ON)
or station_power(OFF)

Met en marche ou a I'arrét I'alimentation en énergie de I'équipement

station_signal(ON)
or station_signal(OFF)

Met en marche ou a 'arrét '’émission de signal vers I’équipement sur
le bus secondaire

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 réveil TOAPPEL, TOSEUIL, TAGT, TOBAVARD,
TOPRE, TOL, TOE, TAO, TA10, TVASB ou TAB
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Procédure, fonction ou événement Définition
stop_timer(TOAG) Désarmement du réveil TOAGT ou TARSO s’il a été armé au préalable
or stop_timer(TARSO)
time_out(TOAPPEL), Déclenchement du réveil TOAPPEL, TOSEUIL, TAGT, TOBAVARD,
time_out(TOSEUIL), TOPRE, TOL, TOE, TAO, TA10, TARSO, TOAG, TVASB ou TAB

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_ouf{TOAG),
time_ouf(TVASB)
or stop_limer(TAB)

wait_timje(TAO), Temporisation pendant le temps TAO, TICB, TOL ou TOALR

wait_time(TICB),
wait_timle(TOL)
or wait_{ime(TOALR)

wait_window(FirstWinRSO, Window) Temporisation calculée de la fagon suivante:

FirstWinRSO=VRAI ou Window=0 ==>0,_m's
FirstWinRSO=FAUX et Window>0 ==>

40 ms + (TARSO*Window) ms
(Le délai de 40 ms permet de gardptir que I'émission a bien lie
I'intervalle de temps prévu)

LI dans

Tableau 35 — Tableau récapitulatif des erreurs

EP-1

Délai TOL (Station Primaire) écoulé avant qué’ja couche Liaison n’ait demandé I'envoi d’une 1
ou délai TA10 (Station Secondaire) écouléavant la réception d’'un caractere en provenance d
Station Primaire

rame,
P la

Cette erreur conduit a I'attente d’un;sighal “ Appel Général ” aprées avoir informé la couche Lig

ison

EP-2

Délai TOAG (Station Primaire)iécoulé sans demande d’envoi

Cette erreur conduit a I'attente d’un signal “ Appel Général ” aprées avoir informé la couche Lig

ison

EP-3

Réception d’'une alarme

Cette erreur conduit\a réinitialiser la couche Physique apres avoir informé la couche Liaison

EP-3F

Durée anormale-d'émission constatée apres I’échéance du réveil TOE

Cette erreunconduit a réinitialiser la couche Physique aprés avoir informé la couche Liaison

EP-4F

Nombre\d'octets regus supérieur a Maxindex (Emetteur trop bavard)

Cette erreur conduit a réinitialiser la couche Physique aprés avoir informé la couche Liaison

EP-5F

Délai TARSO écoulé en recevant une trame RSO (Station Primaire seulement)

Cette erreur conduit a réinitialiser la couche Physique apres avoir informé la couche Liaison

Toute occurrence de I'une de ces erreurs fatales est remontée localement grace a la primitive
de service Phy ABORT.ind. La liste compléte des numéros d'erreur fatale est fournie a
I'Annexe C.

7.3 Couche Liaison

7.3.1

Généralités

La couche Liaison utilisée dans les échanges de données par bus local avec DLMS/COSEM
est basée sur le méme principe que la couche liaison E/D utilisée lors des échanges de
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données par bus avec DLMS. Elle n’en difféere que par son comportement vis a vis des
couches supérieures et le traitement de la négociation de la vitesse de transmission.

Au niveau supérieur, la couche liaison interface donc la couche transport et la couche de
gestion du support de communication.

7.3.2

Identification des unités de données

La couche Liaison remet a la couche Transport DLMS/COSEM, toutes les PDU identifiés
DATA+. Pour toutes les autres PDU le destinataire est la couche de gestion du support. A elle
de reconnaitre les PDU connus et gérés par elle et de les traiter. Ceux qui ne sont pas

connus_sont simplement ignorés. Voir Tableau 41 pour les commandes de Gest

on du

Suppo

7.3.3

La cou

e gérer la sérialisation et la désérialisation des données,
e syrchroniser les trames en émission et réception,
o filtrer les trames en fonction des adresses primaire et secondaire,

e asgurer une protection efficace contre les erreurs de transmission.

7.3.4

Coté Hmetteur, toute trame de données émise doit faire I'objet par la station réceptric

acquitt
trame
est tra

commuynication est interrompue au niveausLiaison et la couche Transport en est inforn

méme

Chaqu
compa

Transport n’aurait pas de donhées a émettre disponibles, une DSDU avec un champ Te

est en

Le principe de gestion_des acquittements /non-acquittements est identique a celui spéq

6.2.2.

7.3.5

t.

Role de la couche Liaison

che Liaison a pour but de:

Gestion des échanges

ement positif avant I'émission de la trame.de données suivante. Aprés I'envo
bt la réception de I'acquittement de la trame précédemment émise, la trame cd
nsmise. Le nombre de retransmissionsest limité a MaxRetry. Au dela de ce nom

que la couche gestion du support!

b fois qu’une trame est regue, il y a émission d’'une trame de réponse dans u
[ible avec le temps TOL\géré par la couche physique. Dans le cas ou la

oyée, notifiant 'acquittement ou le non-acquittement de la DPDU regue.

Seryices et primitives de service de liaison

Tableau 36 — Services et primitives de services de liaison

e, d’'un
d’'une
urante
bre, la
hée de

h délai
touche
Xt vide

ifié en

Service Primitive de service
DL DATA DL_DATA.req(Pr, Service_class, DSDU)
- DL _DATA.ind(Pr, Service class, DSDU)
- 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.req()
- DL _ Discover.ind()
DL _ChangeBaudrate DL _ChangeBaudrate.req()
- DL ChangeBaudrate.ind()
DL_PhysicalSetupParameters | DL_PhysicalSetup.req(Params)
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Le role de chaque primitive est décrit ci-dessous:

DL_DATA.req(Pr, Service_class, DSDU) permet a la couche supérieure (Transport ou Gestion
du Support ) de demander a la couche Liaison le transfert d’'un paquet avec la priorité Pr,5
avec un service class CONFIRME on NON CONFIRME. Dans la requéte, le parametre service
class concerne uniquement la station primaire. Lorsque le service class est NON
CONFIRME, la couche liaison de la station primaire doit utiliser une adresse de destination en
diffusion.

DL_DATA.ind(Pr, Service_class, DSDU) permet a la couche Liaison d’informer la couche
supérieure concernée de l'arrivée d’'un paquet de données DSDU avec la priorité Pr. Dans
I'indicati = i i i i orsque
'adresge de destination est une adresse en diffusion, la couche liaison de la-station
secondaire doit positionner le paramétre Service_class a NON CONFIRME, pour la ¢ouche
supérigure.

DL_ALARM.req() permet a la couche Gestion du Support de la station’ seconddire de
demander a la couche Liaison, I’envoi d’'une alarme.

DL_ALARM.ind() permet a la couche Liaison de la station primaire d’avertir la couche Gestion
du Sugport de la présence d’'une alarme.

DL_ABORT.req(Strong®) permet aux couches supérieures d& demander a la couche Liaison
de meftre fin a son activité avec la priorité Strong.

DL_ABORT.ind(ErrorNb) permet a la couche Liaisoh.d’informer la couche Gestion du Jupport
de l'ockurrence d’une erreur fatale repérée par le numéro ErrorNb.

DL_IBJreq() permet a la couche Gestion du\Support de la station primaire de demandgr a la
couchg Liaison l'initialisation du bus.

DL_IBJind() permet a la couche Ligison de la station secondaire d’informer la couche Gestion
du Sugport de la présence d’une initialisation de bus.

DL Discover.req() permet.a la couche Gestion du Support de demander a la couche Lfiaison,
I’envoi|d’une trame d’Appelde stations oubliées.

DL_Digcover.ind()_permet a la couche Liaison d’informer la couche Gestion du Suppotit de la
présence d’'une tfame d’appel de stations oubliées.

DL_ChangeBaudrate.req() permet a la couche Gestion du Support de demander a la ¢ouche
Liaison Kenvoi d’'une trame de négociation de la vitesse.

DL_ChangeBaudrate.ind() permet a la couche Liaison d’informer la couche Gestion du
Support de la présence d’une trame de négociation de la vitesse.

DL_PhysicalSetupParameters.req(Params) permet a la couche gestion du support de
demander a Liaison d’effectuer les modifications des paramétres liés au changement de
vitesse. Ces parametres sont constitués du baudrate négocié, du time out TOL qui passe a
une seconde, le time out TA10 de 1 100 ms et MaxIndex qui passe de 128 a 255 octets.

5 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).

6 Le parameétre 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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7.3.6

Parametres de Liaison de données

- 181 -

Les parametres Liaison de données sont les mémes que pour la couche Liaison avec DLMS
voir 6.2.4.

A la fin de la procédure de changement de vitesse, du coté de I’équipement primaire, la
couche liaison gére un time out TES (time out End of Setup) d’'une valeur de 50 ms, avant le
traitement de toute nouvelle requéte destinée a I’équipement secondaire. L’objectif de ce time
out est de permettre aux deux équipements de positionner correctement leur UART.

7.3.7

Transitions d’état

Tabléau 37 — Transitions d'état de DLMS/COSEM Liaison-E/D Cosem: Station Primaire

Etat Condition de déclenchement Ensemble d’actions Etat
initial final
Initial $Strue() MaxRetry=2 Stopped

MaxChain = 5
init_incrChain()
Stopped | ex|st_dI_req() NbChain = 0 W.AG
Index=0
RepeatASO=FALSE
context(ADP, ADS, TypeAG)
init(TypeAG)
Phy~APPG.req(TypeAG)
Stopped | Phly_ABORT.ind(ErrorNb) DL_"ABORT.ind(ErrorNb) Stopped
Stopped | Phly_ ALARM.ind() DL_ALARM.ind() Stopped
W.AG Phly_APPG.ind() & not(RepeatASO) & NbChain = 0 $none() T.Req
W.AG Phly_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 DY ABORT.req(_) Phy_ABORT.req() W.EndS
W.EndS | (Phy_ABORT.ind(EP-2) & $none() Stopped
TypeAG=AGT) |
(Phy_ABORT.ind(EP-1)&
TypeAG=AGN)
W.EndS | Phy_ALARM.ind DL_ALARM.ind() Stopped
W.EndS |Phyy_ABORT.ind(ErrorNb) & DL_ABORT.ind(ErrorNb) W.EndS
ErforNb<>EP-1 & ErrorNb<>EP-2
T.Req |ex|st @V req(DL_IB.req()) Fr="" W.EndS
Q|7o=<|7n_frnmanr\
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)) & TypeAG=AGN MS?{@%?? M.RSO
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 |exist_dI_req(DL_Discover.req(DSDU)) & TypeAG=AGT Ms;{g%?f M.RSO
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()) | exist_dl_req(DL_ Pr=0 M.Rec
Discover.req(_)) | exist_dl_change_baudrate_req()) Send="00"B
Confirm="11"B
=
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)
T.Req |ex|st_dl_req(DL_ChangeBaudrate.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(F«,"crc(Fr))
Phy DATA.req(Fr)
M.RSO Phy_ASOlnd(Frame) & $n0ne() T.RSO
sige(Frame)=0
M.RsO |PhY_ASO.ind(Frame) & blild_RSO(ListRSO, Frame) T.RSO
chgck_frame(Frame) &
command(Frame)=RSO
M.RsO |Phy_ASO.ind(Frame) & Collision=TRUE T.RSO
nof(check_frame(Frame)) &
sige(Frame)<>0
M.RSO |Phly_COLL.ind() Collision=TRUE T.RSO
M.RSO |DY ABORT.req(_) Phy_ABORT.req() W.EndS
M.RSO |Phly_ABORT.ind(ErrorNb) DL_ABORT.ind(ErrorNb) W.EndS
T.RSO |Mg4xRSO=1 & Collision MaxRSO=3 W.AG
Collision=FALSE
RepeatASO=TRUE
Phy_APPG.req(AGN)
T.RSO |[(MpxRSO=1 & not(Callision)) | (MaxRSO<>1 & DL_Discover.ind (Collision, ListRSO) W.EndS
NBRSO>=MaxRSO)
T.RSO |NHRSO<MaxRSO NbRSO=NbRSO+1 M.RSO
M.Send |ex|st_dI_data_beq( Send=incr(Send) M.Rec
Ack_expected=TRUE
DU DATA. req(Pr=1, Service_class, DSDU)) & )) & Fr=DSDU
nof(Tq#eqFimeout()) Index= Index + 1
L \Y Nr oy NbChain = NbChain + IncrChain
N rrarttt WIidaA'wTTant Slze:s'ze_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, )) & exist_dI_data_req( Send=incr(Send) M.Rec

DL_DATA.req(Pr=0, Service_class, DSDU)) & )) &
not(TreqTimeout())

NbChain < MaxChain

Ack_expected=TRUE

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)

Stop_timer(Treq)
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Etat Condition de déclenchement Ensemble d’actions Etat
initial final
M.Send |not(DL_DATA.req(_, _)) & TreqTimeout() & EF?" M.Rec
r:
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)
M.Send |NbChain >= MaxChain Phy_APPG.req(AGN) W.AG
M.Rec |Phy_DATA.ind(Frame) & (check_frame(Frame) & DL_DATA.ind(extract_prty(Frame), M.Send
' crnn»_nddrnoe<:mmn) & extract—te +<|:mmn)) .
is| data+(Frame) & Confirm=incr(Confirm)
is| ack(Frame)) & Ack_expected=FALSE
is_|text(Frame) Index =0
initTimer(Treq)
M.Rec |Phy_DATA.ind(Frame) & (check_frame(Frame) & Ack_expected=FALSE M.Send
check_address(Frame) & Index =0
is| data+(Frame) & initTimer(Treq)
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 AABORT.req()
is_data+(Frame) &
is_ack(Frame)) &
Index>MaxRetry
M.Rec |PY ABORT.req(Strong=0) & Phy ABORT.req() W.EndS
nof(DL_DATA.req(_, _)) &
Ack expected=FALSE
M.Rec |DU 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) & (check_frame(Frame) & DL_ChangeBaudrate.ind(accepted_baurate) | M.Rec
(check_address(Frame) &
(Cpm =XBA)
M.Rec |ex|st_dl_physical_setup_req(params) Phy_SETUP(params) T.Req

wait(TES)



https://iecnorm.com/api/?name=d63c9966ea8b337edbd6102723a26102

	English 
	CONTENTS
	FOREWORD
	1 Scope
	2 Normative references
	3 Abbreviations
	4 General description
	4.1 Basic vocabulary
	4.2 Profiles, layers and protocols
	4.2.1 Overview
	4.2.2 Base profile (without DLMS)
	4.2.3 Profile with DLMS
	4.2.4 Profile with DLMS/COSEM
	4.3 Specification language
	4.4 Communication services for local bus data exchange without DLMS
	4.4.1 Overview
	4.4.2 Remote reading exchange
	4.4.3 Remote programming exchange
	4.4.4 Point to point remote transfer exchange
	4.4.5 Broadcast remote transfer frame
	4.4.6 Bus initialization frame
	4.4.7 Forgotten station call exchange
	4.4.8 Frame fields
	4.4.9 Principle of the energy remote supply
	4.4.10 Non-energized station preselection exchange
	4.4.11 Communication exchange after preselection
	4.4.12 Alarm function

	4.5 Communication services for local bus data exchange with DLMS
	4.6 Systems management


	5 Local bus data exchange without DLMS
	5.1 Physical layer
	5.1.1 Physical-62056-3-1 protocol
	5.1.2 Physical parameters
	5.1.3 Timing diagrams
	5.1.4 Physical services and service primitives
	5.1.5 State transitions
	5.1.6 List and processing of errors

	5.2 Data Link layer
	5.2.1 Link-62056-3-1 protocol
	5.2.2 Management of exchanges
	5.2.3 Data Link services and service primitives
	5.2.4 Data Link parameters
	5.2.5 State transitions
	5.2.6 List and processing of errors

	5.3 Application layer
	5.3.1 Application-62056-3-1 protocol
	5.3.2 Application services and service primitives
	5.3.3 Application parameters
	5.3.4 State transitions
	5.3.5 List and processing of errors


	6 Local bus data exchange with DLMS
	6.1 Physical layer
	6.2 Data Link layer
	6.2.1 Link-E/D protocol
	6.2.2 Management of exchanges
	6.2.3 Data Link services and service primitives
	6.2.4 Data Link parameters
	6.2.5 State transitions
	6.2.6 List and processing of errors

	6.3 Application layer
	6.3.1 General
	6.3.2 Transport sub-layer
	6.3.3 Application sub-layer


	7 Local bus data exchange with DLMS/COSEM
	7.1 Model
	7.2 Physical Layer
	7.2.1 General
	7.2.2 Physical Parameters
	7.2.3 Speed negotiation
	7.2.4 E/COSEM Physical Services and service primitives
	7.2.5 State transitions

	7.3 Data Link layer
	7.3.1 General
	7.3.2 Identification of data units
	7.3.3 Role of the Data Link layer
	7.3.4 Management of exchanges
	7.3.5 Data Link services and service primitives
	7.3.6 Data Link parameters
	7.3.7 State transitions

	7.4 Support Manager layer
	7.4.1 Overview
	7.4.2 Initialisation of the bus
	7.4.3 Discover service
	7.4.4 Speed negotiation
	7.4.5 Support Manager parameters
	7.4.6 State transitions

	7.5 Transport Layer
	7.5.1 General
	7.5.2 Transport Data Units
	7.5.3 State transitions

	7.6 Application Layer
	7.6.1 General
	7.6.2 Broadcast Management
	7.6.3 Management of EventNotifications or InformationReports
	7.6.4 Priority Management
	7.6.5 Management of releasing Application Associations


	8 Local bus data exchange – Hardware
	8.1 General
	8.2 General characteristics
	8.2.1 Signal transmission at 50 kHz
	8.2.2 Energy supply signal transmission
	8.2.3 Simple Secondary Station and multiple Secondary Station

	8.3 Bus specification
	8.3.1 General characteristics
	8.3.2 Cable characteristics
	8.3.3 Wiring

	8.4 Magnetic plug
	8.4.1 Function
	8.4.2 Common mechanical characteristics
	8.4.3 Electrical block diagram with simple plug
	8.4.4 Electrical Block Diagram with energy supply plug

	8.5 Functional specifications of Primary Station transmitter (for 50 kHz signal)
	8.6 Functional specifications of Primary Station receiver (for 50 kHz signal)
	8.7 Functional specification of Secondary Station transmitter (for 50 kHz signal)
	8.8 Functional specifications of Secondary Station receiver (for 50 kHz signal)

	Annex A (normative) Specification language
	Annex B (normative) Timing types and characteristics
	Annex C (normative) List of fatal errors
	Annex D (normative) Coding the command code field of frames
	Annex E (normative) Principle of the CRC
	Annex F (normative) Random integer generation for response from forgotten stations
	Annex G (normative) Random number generation for authentication (profile without DLMS)
	Annex H (normative) Systems management implementation
	Annex I (informative) Information about exchanges
	Bibliography
	Figures
	Figure 1 – IEC 62056-3-1 communication profiles
	Figure 2 – Alarm mechanism
	Figure 3 – Exchanges in continuous operation
	Figure 4 – Alarm event without any communication in progress
	Figure 5 – Alarm event with a communication in progress
	Figure 6 – Signal envelope on the bus
	Figure 7 – Bus representation
	Figure 8 – Power supply characteristics
	Figure 9 – States associated to a session: for selected Secondary Station
	Figure 10 – States associated to a session: for non-selected Secondary Station
	Figure 11 – Simple and multiple Secondary stations
	Figure 12 – Equivalent diagram of the test equipment
	Figure 13 – Ferrite pot and bobbin
	Figure 14 – Associated components of the magnetic plug
	Figure 15 – Associated components of the energy supply plug
	Figure B.1 – Logical timing type
	Figure B.2 – Physical timing type
	Figure B.3 – Results processing for timing defined with low and high limits
	Figure B.4 – Results processing for timing defined by a nominal value
	Figure I.1 – Non-energized station session
	Figure I.2 – Remote reading and programming exchanges
	Figure I.3 – Bus initialization
	Figure I.4 – Forgotten station call exchange

	Tables
	Table 1 – Primary Station timing
	Table 2 – Secondary Station timing
	Table 3 – Physical services and service primitives
	Table 4 – Physical-62056-3-1 state transitions: Primary Station
	Table 5 – Power supply management state transitions (only for non-energized Secondary Station)
	Table 6 – Physical-62056-3-1 state transitions: Secondary Station
	Table 7 – Meaning of the states listed in the previous tables
	Table 8 – Definition of the procedures, functions and events classified in alphabetical order
	Table 9 – Error summary table
	Table 10 – Data Link services and service primitives
	Table 11 – Link-62056-3-1 state transitions: Primary Station
	Table 12 – Link-62056-3-1 State transitions: Secondary Station
	Table 13 – Meaning of the states listed in the previous tables
	Table 14 – Definition of the procedures and functions classified in alphabetical order
	Table 15 – Error summary table
	Table 16 – Application services and service primitives
	Table 17 – Application-62056-3-1 state transitions: Primary Station
	Table 18 – Application-62056-3-1 state transitions: Secondary Station
	Table 19 – Meaning of the states listed in the previous tables
	Table 20 – Definition of the procedures and functions classified in alphabetical order
	Table 21 – Error summary table
	Table 22 – Data Link services and service primitives
	Table 23 – Link-E/D state transitions: Primary Station
	Table 24 – Link-E/D state transitions: Secondary Station
	Table 25 – Meaning of the states listed in the previous tables
	Table 26 – Definition of the procedures and functions classified in alphabetical order
	Table 27 – Error summary table
	Table 28 – Client_connect function definition
	Table 29 – E/COSEM Physical services and service primitives 
	Table 30 – E/COSEM Physical state transitions: Primary Station
	Table 31 – Power supply management state transitions (only for non-energized Secondary Station)
	Table 32 – E/COSEM Physical State transitions: Secondary Station
	Table 33 – Meaning of the states listed in the previous tables
	Table 34 – Definition of the procedures, functions and events classified in alphabetical order
	Table 35 – Error summary table
	Table 36 – Data Link services and service primitives 
	Table 37 – DLMS/COSEM Data Link E/D state transitions: Primary Station
	Table 38 – DLMS/COSEM Link E/D state transitions: Secondary Station
	Table 39 – Meaning of the states listed in the previous tables
	Table 40 – Definition of the procedures and functions classified in alphabetical order
	Table 41 – Commands managed by the Support Manager layer
	Table 42 – List of parameters
	Table 43 – Support Manager layer state transitions: Primary Station
	Table 44 – Support Manager layer state transitions: Secondary Station
	Table 45 – Meaning of the states listed in the previous table
	Table 46 – Definition of procedures, functions and events
	Table 47 – Transport services and services primitive 
	Table 48 – Transport state transitions
	Table 49 – Meaning of the states listed in the previous table
	Table 50 – Definition of the procedures and functions classified in alphabetical order
	Table 51 – Primary station transmitter: Tev0 and Tev1 values
	Table 52 – Primary station receiver: Tev0 and Tev1 values
	Table 53 – Secondary station transmitter: Tev0 and Tev1 values
	Table 54 – Secondary station receiver: Tev0 and Tev1 values
	Table C.1 – FatalError error numbers
	Table D.1 – Command codes for local bus data exchange 
	Table D.2 – Command codes with DLMS and DLMS/COSEM
	Table H.1 – Discovery service
	Table H.2 – Service specification


	Français
	SOMMAIRE
	AVANT-PROPOS
	1 Domaine d’application
	2 Références normatives
	3 Abréviations 
	4 Présentation générale
	4.1 Vocabulaire de base
	4.2 Profils, couches et protocoles
	4.2.1 Généralités
	4.2.2 Profil sans DLMS
	4.2.3 Profil avec DLMS
	4.2.4 Profil avec DLMS/COSEM

	4.3 Langage de spécification
	4.4 Services de communication pour l’échange de données en bus local sans DLMS et COSEM
	4.4.1 Généralités
	4.4.2 Télérelève
	4.4.3 Téléprogrammation
	4.4.4 Télétransfert point à point
	4.4.5 Télétransfert en diffusion
	4.4.6 Initialisation du bus
	4.4.7 Appel des stations oubliées
	4.4.8 Champs de la trame
	4.4.9 Principe de la télé-alimentation en énergie
	4.4.10 Présélection d’une station télé-alimentée
	4.4.11 Communication après la présélection
	4.4.12 Fonction Alarme

	4.5 Services de communication pour l’échange de données par bus local avec DLMS
	4.6 Système d’administration

	5 Echange de données par bus local sans DLMS
	5.1 Couche Physique
	5.1.1 Protocole Physique-62056-3-1
	5.1.2 Paramètres de physique
	5.1.3 Diagrammes de temps
	5.1.4 Services et primitives de service de physique
	5.1.5 Transitions d’état
	5.1.6 Répertoire et traitement des erreurs

	5.2 Couche Liaison
	5.2.1 Protocole Liaison-62056-3-1
	5.2.2 Gestion des échanges
	5.2.3 Services et primitives de service de liaison
	5.2.4 Paramètres de liaison
	5.2.5 Transitions d’état
	5.2.6 Répertoire et traitement des erreurs

	5.3 Couche Application
	5.3.1 Protocole Application-62056-3-1
	5.3.2 Services et primitives de service d’Application
	5.3.3 Paramètres d’Application
	5.3.4 Transitions d’état
	5.3.5 Répertoire et traitement des erreurs


	6 Echange de données par bus local avec DLMS
	6.1 Couche Physique
	6.2 Couche Liaison
	6.2.1 Protocole Liaison-E/D
	6.2.2 Gestion des échanges
	6.2.3 Services et primitives de service de liaison
	6.2.4 Paramètres de liaison
	6.2.5 Transitions d’état
	6.2.6 Répertoire et traitement des erreurs

	6.3 Couche Application
	6.3.1 Généralités
	6.3.2 Sous-couche Transport
	6.3.3 Sous-couche Application


	7 Echange de données par bus local avec DLMS/COSEM
	7.1 Modèle
	7.2 Couche physique
	7.2.1 Généralités
	7.2.2 Paramètre de Physique
	7.2.3 Négociation de la vitesse
	7.2.4 Services et primitives de service de Physique-E/COSEM
	7.2.5 Transitions d’état

	7.3 Couche Liaison
	7.3.1 Généralités
	7.3.2 Identification des unités de données
	7.3.3 Rôle de la couche Liaison 
	7.3.4 Gestion des échanges
	7.3.5 Services et primitives de service de liaison
	7.3.6 Paramètres de Liaison de données
	7.3.7 Transitions d’état 

	7.4 Couche gestion du support
	7.4.1 Généralités
	7.4.2 Initialisation du bus
	7.4.3 Discover
	7.4.4 Négociation de la vitesse
	7.4.5 Paramètres de la couche Gestion du support
	7.4.6 Transitions d’état

	7.5 Couche Transport
	7.5.1 Généralités
	7.5.2 Unité de données Transport
	7.5.3 Transitions d’état

	7.6 Couche Application
	7.6.1 Généralités
	7.6.2 Gestion des diffusions
	7.6.3 Gestion des notifications d’événement ou reports d’information
	7.6.4 Gestion des priorités
	7.6.5 Gestion de la fermeture des associations d’application


	8 Echange des données par bus en local – Spécifications matérielles
	8.1 Généralités
	8.2 Caractéristiques générales
	8.2.1 Signal de transmission à 50 kHz
	8.2.2 Signal pour l'alimentation en énergie
	8.2.3 Station Secondaire simple et Station Secondaire multiple

	8.3 Spécification du bus
	8.3.1 Caractéristiques générales
	8.3.2 Caractéristiques du câble
	8.3.3 Raccordements

	8.4 Couplage magnétique
	8.4.1 Fonction
	8.4.2 Caractéristiques mécaniques communes
	8.4.3 Diagramme électrique avec couplage simple
	8.4.4 Diagramme électrique avec couplage alimenté

	8.5 Spécifications fonctionnelles - émetteur Station Primaire (signal 50 kHz)
	8.6 Spécifications fonctionnelles - récepteur Station Primaire (signal 50 kHz)
	8.7 Spécifications fonctionnelles - émetteur Station Secondaire (signal 50 kHz)
	8.8 Spécifications fonctionnelles - récepteur Station Secondaire (signal 50 kHz)

	Annexe A (normative) Langage de spécification
	Annexe B (normative) Types et caractéristiques des temps
	Annexe C (normative) Liste des erreurs fatales
	Annexe D (normative) Codage du champ de commande des trames
	Annexe E (normative) Principe du CRC
	Annexe F (normative) Génération de nombres aléatoires pour la réponse des stations oubliées
	Annexe G (normative) Génération de nombres aléatoires pour l’authentification (profil sans DLMS)
	Annexe H (normative) Implémentation du service d’administration des systèmes
	Annexe I (informative) Précision sur les échanges
	Bibliographie
	Figures
	Figure 1 – Profils de communication CEI 62056-3-1
	Figure 2 – Mécanisme d’alarme
	Figure 3 – Echanges sans interruption
	Figure 4 – Alarme alors qu’il n’y a pas de communication sur le bus
	Figure 5 – Alarme alors qu’il y a une communication en cours sur le bus 
	Figure 6 – Enveloppe du signal sur le bus
	Figure 7 – Représentation du bus
	Figure 8 – Caractéristiques de l’alimentation en énergie
	Figure 9 – Etats d’une session: sélection d’une Station Secondaire
	Figure 10 – Etats d’une session: Station Secondaire non sélectionnée
	Figure 11 – Station Secondaire simple ou multiple
	Figure 12 – Diagramme équivalent de l’équipement d'essai
	Figure 13 – Pot de ferrite et bobine
	Figure 14 – Composants associés au couplage magnétique
	Figure 15 – Composants associés au couplage alimenté
	Figure B.1 – Temps de type Logique
	Figure B.2 – Temps de type Physique
	Figure B.3 – Traitements des résultats pour les temps définis avec une limite basse et une limite haute
	Figure B.4 – Traitements des résultats pour les temps définis uniquement avec une valeur nominale
	Figure I.1 – Session pour une station télé-alimentée
	Figure I.2 – Echanges de télérelève et de programmation
	Figure I.3 – Initialisation du bus
	Figure I.4 – Echange d’appel des stations oubliées

	Tableaux
	Tableau 1 – Temps d'une Station Primaire
	Tableau 2 – Temps d'une Station Secondaire
	Tableau 3 – Services et primitives de services de physique
	Tableau 4 – Transitions d'état de Physique-62056-3-1: Station Primaire
	Tableau 5 – Transitions d’état de la gestion d’alimentation en énergie (Station Secondaire télé-alimentée seulement)
	Tableau 6 – Transitions d'état de Physique-62056-3-1: Station Secondaire
	Tableau 7 – Signification des états mentionnés dans les tableaux précédents
	Tableau 8 – Définition des procédures, des fonctions et des événements classés dans l'ordre alphabétique
	Tableau 9 – Tableau récapitulatif des erreurs
	Tableau 10 – Services et primitives de service de liaison
	Tableau 11 – Transitions d'état de Liaison-62056-3-1: Station Primaire
	Tableau 12 – Transitions d'état de Liaison-62056-3-1: Station Secondaire
	Tableau 13 – Signification des états mentionnés dans les tableaux précédents
	Tableau 14 – Définition des procédures et des fonctions classées dans l'ordre alphabétique
	Tableau 15 – Tableau récapitulatif des erreurs
	Tableau 16 – Services et primitives de service d’Application
	Tableau 17 – Transitions d'état d’Application-62056-3-1: Station Primaire
	Tableau 18 – Transitions d'état d’Application-62056-3-1: Station Secondaire
	Tableau 19 – Signification des états mentionnés dans les tableaux précédents
	Tableau 20 – Définition des procédures et des fonctions classées dans l'ordre alphabétique
	Tableau 21 – Tableau récapitulatif des erreurs
	Tableau 22 – Services et primitives de services de liaison
	Tableau 23 – Transitions d'état de Liaison-E/D: Station Primaire
	Tableau 24 – Transitions d'état de Liaison-E/D: Station Secondaire
	Tableau 25 – Signification des états mentionnés dans les tableaux précédents
	Tableau 26 – Définition des procédures et des fonctions classées dans l'ordre alphabétique
	Tableau 27 – Tableau récapitulatif des erreurs
	Tableau 28 – Définition de la fonction client_connect
	Tableau 29 – Services et primitives de services de Physique-E/COSEM
	Tableau 30 – Transitions d'état de Physique-E/COSEM: Station Primaire
	Tableau 31 – Transitions d’état de la gestion d’alimentation en énergie (Station Secondaire télé-alimentée seulement)
	Tableau 32 – Transitions d'état de Physique-E/Cosem: Station Secondaire
	Tableau 33 – Signification des états mentionnés dans les tableaux précédents
	Tableau 34 – Définition des procédures, des fonctions et des événements classés dans l'ordre alphabétique
	Tableau 35 – Tableau récapitulatif des erreurs
	Tableau 36 – Services et primitives de services de liaison
	Tableau 37 – Transitions d'état de DLMS/COSEM Liaison-E/D Cosem: Station Primaire
	Tableau 38 – Transitions d'état de DLMS/COSEM Liaison-E/D: Station Secondaire
	Tableau 39 – Signification des états mentionnés dans les tableaux précédents
	Tableau 40 – Définition des procédures et des fonctions classées dans l'ordre alphabétique
	Tableau 41 – Commandes gérées par la Gestion du Support
	Tableau 42 – Liste des paramètres
	Tableau 43 – Transition d’état couche gestion du support Station Primaire
	Tableau 44 – Transition d’état couche gestion du support Station Secondaire
	Tableau 45 – Signification des états mentionnés dans les tableaux précédents
	Tableau 46 – Définition des procédures, fonctions et événements
	Tableau 47 – Services et primitives de services de Transport
	Tableau 48 – Transitions d’état de Transport
	Tableau 49 – Signification des états mentionnés dans le tableau précédent
	Tableau 50 – Définition des procédures et fonctions classées par ordre alphabétique
	Tableau 51 – Emission station primaire: valeurs de Tev0 et Tev1
	Tableau 52 – Reception station primaire: valeurs de Tev0 et Tev1
	Tableau 53 – Emission station secondaire: valeurs de Tev0 et Tev1
	Tableau 54 – Reception station secondaire: valeur de Tev0 et Tev1
	Tableau C.1 – Numéros d'erreurs de FatalError
	Tableau D.1 – Codes des commandes pour l’échange de données par bus local
	Tableau D.2 – Codes des commandes avec DLMS et DLMS/COSEM
	Tableau H.1 – Service de découverte
	Tableau H.2 – Spécification de service



