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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICITY METERING DATA EXCHANGE -
THE DLMS/COSEM SUITE -

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

FOREWORD

nternational Electrotechnical Commission (IEC) is a worldwide organization for standardization co
htional electrotechnical committees (IEC National Committees). The object of IEC is to premote inte
beration on all questions concerning standardization in the electrical and electronic fields. To this

cly Available Specifications (PAS) and Guides (hereafter referred to as "|E€)Publication(s)'
Bration is entrusted to technical committees; any IEC National Committee interested in the subject d
participate in this preparatory work. International, governmental and non-goverhimental organization
the IEC also participate in this preparation. IEC collaborates closely with th€)International Organiz
dardization (ISO) in accordance with conditions determined by agreement between the two organiz

ormal decisions or agreements of IEC on technical matters expressas/hearly as possible, an inte
ensus of opinion on the relevant subjects since each technicalcommittee has representation
ested IEC National Committees.

Publications have the form of recommendations for international use and are accepted by IEC
mittees in that sense. While all reasonable efforts are made€ to ensure that the technical conten
cations is accurate, IEC cannot be held responsible\for 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 divergence

ces carried out by independent certification bodies.
sers should ensure that they have\the latest edition of this publication.

ability shall attach to IEC or7its.'directors, employees, servants or agents including individual exp
bers of its technical committees and IEC National Committees for any personal injury, property da

damage of any nature,whatsoever, whether direct or indirect, or for costs (including legal fg
nses arising out of the" publication, use of, or reliance upon, this IEC Publication or any of
cations.

tion is drawn te the Normative references cited in this publication. Use of the referenced public
bensable for.the‘correct application of this publication.

tion is drawn™o the possibility that some of the elements of this IEC Publication may be the subject
5. IEC shallhot be held responsible for identifying any or all such patent rights.

tienal’ Standard IEC 62056-3-1 has been prepared by IEC technical committ

nprising
national
lend and
Reports,
). Their
palt with
liaising
ation for
btions.

national
from all

National
t of IEC
for any

ications
between

EC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

tself does not provide any attestation of'conformity. Independent certification bodies provide cgnformity
asselssment services and, in some areas, access to IEC marks of conformity. IEC is not responsible]

for any

erts and
mage or
es) and
her IEC

btions is

f patent

ee 13:

balhonarav maoacuramant and cantral
SR +gy-—HeasHemehRtaha RO+

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

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

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

CO

rev

SEM object model;
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;

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

CDV Report on voting
13/1794/CDV 13/1823/RVC

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

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

This dtcument was drafted in accordance with ISO/IEC Directives, Part 2, and develgped in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement) available
at wwyv.iec.ch/members_experts/refdocs. The main document types developedyby IEC are
descrilyed in greater detail at www.iec.ch/standardsdev/publications.

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

The cdmmittee has decided that the contents of this document will remain unchanged uptil the
stability date indicated on the IEC website under webstore.ie&/ch in the data related|to the
specific document. At this date, the document will be
e recpnfirmed,

e withdrawn,

e replaced by a revised edition, or

e amgnded.

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

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

1 Scope

This

art of IEC 62056 describes two sets of profiles: the first set of profiles)allows a

bidirectional communication between a client and a server. This set of profiles is miade df three
profiles allowing local bus data exchange with stations either energized or_net. Fdr non-
energized stations, the bus supplies energy for data exchange. Three different profiles are

suppornted:

e bage profile: this three-layer profile provides remote communicatiomservices;

NOTE 1 This first profile was published in IEC 61142:1993 and became known as the Euridis standard.

e pr
NOT

ile with DLMS: this profile allows using DLMS services as/specified in IEC 61334-4-41;

'E 2 This second profile was published in IEC 62056-31:1999

e profile with DLMS/COSEM: this profile allows usingthe’DLMS/COSEM Application layer and

the

The th
device
mediur

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

ree profiles use the same physical layer,and they are fully compatible, meaning that
5 implementing any of these profiles can(be operated on the same bus. The transmission
h is twisted pair using carrier signalling and it is known as the Euridis Bus.

The sIcond set of profiles allows unidirectional communication between a given Energy

Meteri
three g

g device and a Customer Energy Management System. This second set is made up of
rofiles.

Subclause 4.2.1 to Clause 8 included specify the bidirectional communication using twisted pair

signall

2 Nc

The fol
constit

ng and Clause 9,10:9:5 the unidirectional communication using twisted pair signalling.

)rmative references

lowing-documents are referred to in the text in such a way that some or all of their gontent

For undated references, the latest edition of the referenced document (includi

uteswrequirements of this document. For dated references, only the edition cited qpplies.
g any

amend

IEC 61

ments) applies.

334-4-41:1996, Distribution automation using distribution line carrier systems — Part 4:

Data communication protocols — Section 41: Application protocols — Distribution line message
specification

IEC 62

056-51:1998, Electricity metering — Data exchange for meter reading, tariff and load

control — Part 51: Application layer protocols

IEC 62

056-5-3:2017, Electricity metering data exchange — The DLMS/COSEM suite — Part 5-3:

DLMS/COSEM application layer

IEC 62

056-6-2:2017, Electricity metering data exchange — The DLMS/COSEM suite — Part 6-2:

COSEM interface classes
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ISO/IEC 8482:1993, Information technology — Telecommunications and information exchange
between systems — Twisted pair multipoint interconnections

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

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

No terms and definitions are listed in this document.

ISO and IEC maintain terminological databases for use in standardization at the|fo|lowing
addresses:
e |EQ Electropedia: available at http://www.electropedia.org/
e |ISQ Online browsing platform: available at http://www.iso.org/obp
3.2 Abbreviated terms

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 te_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 DatatEncryption Standard

DLMS Distribution Line Message Specification (IEC 61334-4-41)

Device Language Message Specification (IEC 62056-5-3)
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. Coded over 3 bits. Its value is 6.
DTSAP Destination of Transport Service Access Point

ECH COM field value: Echo of remote programming exchange data
ENQ Remote reading exchange request

EOS COM field value: End of remote programming exchange

1B Initialisation of the bus

LDTI Local Data Transmission Interface

MaxRetry Maximum number retransmissions. Limited to 2.

MaxRSO Maximum number of RSO listening windows. Fixed at 3.
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PDU Protocol Data Unit

PRE COM field value: Pre-selection of energised stations

REC COM field value: Remote programming exchange request

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

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

STSAP Source Transport Service Access Point

TAB In the case of the EURIDIS profiles without DLMS and without DLMS/COSEM: data code.
In the case of profiles using DLMS or DLMS/COSEM: value at which the equipment is
programmed for Discovery

TABi tHstof-FABfretd

TASB Duration of an Alarm Signal on the Bus

TIC Transmission of Information to the Customer

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

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

TOL Maximum waiting time for a request from the upper layer

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

TOU Time of Use

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 ftrame 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 bidiregtional programming authentication

ZA2 Field reserved for bidirectional programming authentication

4 General description

4.1

Basic vocabulary

All conpmunication calls upon two systems called Primary Station and Secondary Statid

Primar
called

y Station is the system that decides to initialize a communication with a remote

n. The
system

Secondary Station; these designations remain valid throughout the duration

of the

communication.

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

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

4.2.1 Overview

- 11 -

This document specifies three profiles as shown in Figure 1.

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

The physical layer in the three profiles is the same except that in the DLMS/COSEM profile

speed

profileg to be installed on the same bus.

Appl|cation layer

Application-62056-3-1
brotocol

COSEM model
IEC 62056-6-2

Application layer
IEC 62056-51

DLMS+ protocol
Application+ protocol
Transport+ protocol

Application,Jayer
IEC 62086-5-3

DLMS/COSEM protocol

fferent

Transport layer

Support mang

ger

Datp link layer

Link-62056-3-1
brotocol

Data link layer

Link-E/D protocol

Physical layer

Physi¢al-62056=3-1
brotocol

Data link layer

Link-E/D protocol

Base architecture

Physical layer

Physical-62056-3-1
protocol

4.2.2 Base profile (without DLMS)

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

Physical layer

Physical E/COSEM
protocol

Architecture with DLMS 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 with the Link-62056-3-1 protocol, specified in 5.2, and

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

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

4.2.3 Profile with DLMS
The profile with DLMS uses three protocol layers:

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

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

e the[application Tayer specified in TEC 62056-51, using the [lransport+, Applicatjof+ and
DLMS+ protocols, see 6.3.

This priofile also allows using DLMS as specified in IEC 61334-4-41. The related,communjication
servicgs are specified in 4.5.

4.2.4 Profile with DLMS/COSEM
The prpfile with DLMS/COSEM uses four protocol layers:
e the| physical layer, similar to the one used in the base profile and the profile with DLMS,

spgcified in 5.1, but with speed negotiation, see 7.2;

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

e the|support manager layer supports some specific process for the management of the bus,
seq 7.4;

e the|transport layer provides segmentation and reassembly of APDUs, see 7.5;

e thelapplication layer as specified in<EC 62056-5-3 taking into account some restrictions of
the| Euridis bus, see 7.6.

The prpfile with DLMS/COSEM-alléws using the COSEM object model and the DLMS services
accesding the COSEM objects.over the Euridis bus.

4.3 Specification language

In this document, th'e protocol of each layer is described by state transitions represented in the
form of tables. The.syntax used in making up these tables is defined by a specification language
descrilped in Aqnex A.

In the ¢ventof a difference in interpretation between part of the text and a state transition table,
the tablelis alwnyc taken as the reference

4.4 Communication services for local bus data exchange without DLMS
4.4.1 Overview

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

QO

remote reading of data, see 4.4.2;

(=2

remote programming of data, see 4.4.3;

o O

)
)
) point to point remote transfer, which is a simplified remote programming service, see 4.4 .4;
) broadcast remote transfer, 4.4.5;

)

D

bus initialization, 4.4.6;
f) forgotten station call, 4.4.7.
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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

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

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

e neg

4.4.3
The R

only of

CONM=ENQ (ENQuery) see D.'l

itive acknowledgement frame with the selected data in the DATA field

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

|
COM=DAT/DATA) see D.1

ative acknowledgement frame (TAB identifier=unknown)

1 6 1 1 2
byte  bytes byte byte bytes

............. N ADS ABP ||COM |[|CRC

COM=DRJ (Data ReJected) see D.1

Remote programming exchange

EC exchange consists of four frames arranged in two sequences. Since thersg
interngl sequence for authentication purpose, from the application point of view, it seem

edsequence with two frames:

is an
5 to be

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

1 6 1 1 8 8 1 0to 100 2
byte  bytes byte byte bytes Dbytes byte  bytes bytes
------------------- > |IN ADS ADP [|COM [|ZA1 ZA2 TAB ||DATA CRC

| NA1 0
COM=REC (RECeption) see D.1
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e positive acknowledgement frame (no authentication trouble)

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

S N ADS ADP [|COM ||ZA1 ZA2 CRC
| 0 0
COM=EOQOS (End Of Session) see D.1
e negativeacknmowtedgementframe (o authenticatiom troubte butremoteprogrammmit
not|validated)
1 6 1 1 2
byte  bytes byte byte bytes
S N ADS ADP [||COM ||CRC
I
COM=DRJ (Data Redected) see D.1
Autherftication is carried out by an exchange of randaom numbers ciphered using a sec
specifit to each Secondary Station. The random numbers are defined in 8 bytes and tH

cipherg¢d with the DES algorithm using an 8-byte, ciphering key Ki known both to the R

and th

A rand
field of

On arr
get thsg
which

The fir
ZA1 ar

On reg

obtaing¢d by ciphering the transmitted NA1 number using the DES algorithm with key Ki.

= ZA1
Otherw

e Secondary station.

g data

ret key
ey are
rimary

om number NA1 is first generated bysthe Primary Station and transmitted into the ZA1

the remote programming frame while field ZA2 is set to zero.

val at the Secondary Statian, field ZA1 is ciphered by the DES algorithm with ke

y Ki to

ciphered random number(NA1K. Then occurs the internal sequence for authenfication

consists of two frames.

5t frame (from Secondary to Primary Station) contains this random number NA1K
d a random number NA2 generated by the Secondary station in field ZA2.

eption of<this frame, the Primary Station compares the ZA1 field to an NA1" n

in field

umber
f NA1’

then\the Primary Station considers the called Secondary Station as authenffcated.

is€; it considers the Secondary Station has not been authenticated and abo

rts the

commtl

nication session

After correct authentication of the Secondary Station, the Primary Station first ciphers the
random number NA2 by the DES algorithm with key Ki to get the ciphered random number NA2K
and then transmits it into field ZA2 while field ZA1 is set to zero.

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

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

1 6 1 1 8 8 1 0to 100 2
byte  bytes byte byte bytes bytes byte bytes bytes
S N ADS ADP ||COM [|zZA1 ZA2 ||TAB |[|DATA CRC
| NA1K NA2

COM=ECH (ECHo) see D .1

e pogitive response frame containing the ciphered random number NA2K in field ZAZ (if the
Seg¢ondary Station is considered as authenticated)

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

.................... > |IN ADS ADP ||COM [|ZA1 ZA2 ||CRC

I 0 NA2K

COM=AUT{AUThentication) see D.1

e an puthentication rejection frame replaces the*termal EOS or DRJ frame when the Rrimary
Station is not considered authenticated

1 6 1 1 2
byte  bytes byte ¢,byte  bytes

N E— N ADS ADP ||COM |[|CRC

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

4.4.4 Point to-point remote transfer exchange

This TRF exchanhge consists of two frames arranged in one sequence. From the application
point df viéw, it seems to be a remote programming exchange in a single sequence with no
autherfication:

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 0to 116 2
byte  bytes byte byte byte bytes bytes
------------------- > |IN ADS ADP [|COM ||TAB ||DATA CRC

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

1 6 1 1 2
byte  bytes byte byte bytes
e N ADS ADP ||COM ||CRC
|
COM=TRA (TRansfer Acknowledgement) see D.1
[ ] ne& ativc au'r\lluvv:cdyculcnt flalllc (ICIIIUtU tlallcfcl data IIUt va“da‘lcd)
1 6 1 1 2
byte  bytes byte byte bytes
S N ADS ADP ||COM ||CRC
|
COM=DRJ (Data ReJected) see D.1
4.4.5 Broadcast remote transfer frame

This TRB frame does not involve any frame answer. Frem the application point of view, it

to be 3

e broadcast remote transfer frame containing-data in the DATA field and their type in tf
field

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

The s€lcondary address (which defines the receiving Secondary Stations) shall be a brog
address.

4.4.6 Bus initialization frame

This |Bframe-doeshetinvelve-any-frameanswer—rom-the-appheationpointefew it

seems

point to point remote transfer, but without acknowledgement since it is a broadcast.

1 6 1 1 1 0to 116 2
byte  bytes byte* byte byte bytes byte

e TAB

|
COM=TRB (Transfer Broadcast) see D.1

adcast

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

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

1 6 1 1 2
byte  bytes byte byte bytes

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

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

As a

(maximum 5 in 100).

station|to FALSE, the ASO exchange normally occurs after the completion of a remuote

seque
frame

The P

ASO ekchange. Nevertheless, each time a correct Secondary Statiomjanswer is receiv

Prima

reading exchange with this station.

In ord

nce that is one or several remote reading exchanges preceded by a hus|initia

imary Station manages several time slots. When detecting a collision, it has tor

ry Station shall eliminate it from the list of forgotten stations by'6perating a correct

swer in the first time slot of the first ASO exchange. Then, only the forgotten s

dorrect remote reading exchange sets the forgotten station flag of the cortesppnding

ading
ization

etry an
ed, the
remote

T]r to ensure the selection constraints (described in 4.4.9), the non-energized sltations
shall a
are sellected and the usual principle can be used for the\following ASO exchanges.

ations

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

identifiers)
1 6 1 1 110 40 2
byte  bytes byte byte bytes bytes
-------------------- > |IN ADS ABP ||COM ||TABI CRC

|
COM=ASO (A forgotten StatiOn call) see D,

=y

adcast

of the

The secondary address (which defines the receiving Secondary Stations) should be a bro
address.
o acKnowledgement frame containing the first TAB recognized by the unit and the ADS
station
1 6 1 1 1 6 2
byte  bytes byte byte byte bytes byte
S
S N ADS ADP ||COM [|TAB ||Data=ADS CR
C

|
COM=RSO0 (Reply from forgotten StatiOn) see D.1

e The data field containing the ADS of the secondary station responds to the call to forgotten
stations.
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4.4.8 Frame fields
N total number of bytes in the frame, including N.

ADS absolute physical address of the Secondary Station coded as a 48-bit string. There
is only one broadcast physical address which is the general broadcast ADG coded

as "000000000000"in hexadecimal 1.
The ADS also corresponds exactly to the System Title of the Secondary Station.

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

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

ZA1, ZIA2 fields reserved for authentication operated during the remote . programming
exchange.

TAB type of data selected associated with some command codes (ENQ@, DAT, REQ, TRF,

TRB or RSO). The value "00"H is reserved for systems mdnagement, thg value
"FF"H for alarm management.

DATA information packet from the host application. This field can be eventually|empty
depending on the command code.
CRC Cyclic Redundancy Check field corresponds to the 16 redundant 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.

4.4.9 Principle of the energy remote(supply

The ggneral principle of the data exchanges is preserved for the non-energized stations. The
notion jof energy remote supply is oaly added for communication between a Primary Statipn and
one orlmore Secondary Stations.

To bedin a communication.session, the Primary Station should send a "Wakeup Call" designed
to aler{ the communicatiohs system of every Secondary Station connected to the bus. This call
is a coptinuous carrier_for a nominal time depending on the energy remote supply mechpnism:

o the|"Wakeup‘Call" signal duration is AGT to wake up non-energized stations;

o thel"Wakeup Call" signal duration is AGN to wake up energized stations.

Remark: A Secondary Station can be configured in Alarm mode. It is then remote syipplied
continmmmW' f f A

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

e Dbefore the first ENQ or TRF exchange;

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

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

e before any REC exchange;

e Dbef

For n
remot

A Pri
as the
energiz

As ano
functio|

A Sec
Such 4

A mult
ADSs)

4.4.10

frame;
re any IB frame;

re any ASO exchange.

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

ary Station can use a specific modem ensuring both the enefgy remote supply
modulation and demodulation functions. The communicatien time and the number
red stations shall be optimized in order to save the battery0f the Primary Station

ther possibility, the Primary Station might only focusn the modulation and demod
ns. In this case, an auxiliary station continuously 'stupplies the bus with energy.

bndary Station generally contains only onejMogical application referenced by its
station may or may not be energized.

ple Secondary Station (containing several logical applications corresponding to §
should be a non-energized station™ This feature is described more fully in Claussg

Non-energized station preselection exchange

all the

hs well
of non-

ulation

ADS.

everal

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

select

The pn
energi3
Station
the trig
Station

B non-energized Setondary Station.

eselection exchange occurs after an AGT "Wakeup Call" signal addressed to 3

red stationswof'the bus. To limit the bus consumption, the first frame sent by the H
should be“short enough and the addressed Secondary Station should answer

geringof-the TOPRE wakeup. Not seeing an answer in time, the modem of the Sec
goes back in a low consumption state.

Il non-
rimary
before
pndary

During

e preseleCIion excrliarige, 4all e non-energizeo stattons consume energy. 1

e bus

voltage and the energy storage capacitors decrease until the non-selected stations goes back
in a low consumption state. Then the continuously sent energy charges the energy storage
capacitors and the bus voltage increases.

The modem of the Primary Station should store sufficient energy before the first preselection.
This step is guaranteed by a wait-time controlled thanks to the TICB wakeup. At the end of a
preselection, the energy storage capacitors are empty and the Primary Station shall wait for the

bus vo

As the

e an

Itage increase before a second preselection.

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

ENQ frame;

e a TRB or TRF frame, if and only the data field is less than or equal to 6 bytes long;
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e an ASO frame, if and only the number of TABi fields is less than or equal to 7.

As the first frame of REC and TRF exchanges may be too long, an additional service is provided
for preselection. This fully transparent preselection exchange consists of two frames arranged

in one

sequence.

e non-energized station preselection frame

1
byte

6
bytes

1
byte

1
byte

2
bytes

N

CcRC

To sayv
an add
Primar

4.4.11

After p
commy
The Pr
non-se

The nqg
remote

ADS,
L —a—y

ADR
s —a

COM
YT

T

1
byte

nowledgement frame

6
bytes

byte

COM=PRE (PREselection) see D.1

1
byte

2
bytes

_____________ N

ADS

ADP

COM

CRC

lected stations.

CQOM=SEL (SELected) see D.1

Communication exchange after preselection

e the energy of the Primary Station;’there is no retry during a preselection exchgnge. If
ressed non-energized station_does not answer correctly, it is not selected and the
y Station shall send a new AGT"Wakeup Call" signal.

reselection, the medem of a non-energized station can stay awake for the conrinuing
nication and delays are not critical since the number of connected devices is lj
imary Station supplies the selected station and charges the capacitive reservoirg of the

mited.

rmal<end of the communication session occurs differently depending on the pnergy
supply mechanism:

e aft

r-a short period or Inactivity auring the communication session when no inter ediate

AGN "Wakeup Call" signal is required for energized stations. This period is checked by the
wakeup TOL;

e after a longer period of inactivity during the communication session for non-energized

stations. This period is checked by the wakeup TOAG.

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

4.4.12 Alarm function

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

An alarm shall be fetched from the Secondary Station in 10 s maximum.
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A programmable configuration on the Interface and one on each device selects the status of
Alarm mode: Active or Inactive.

When Alarm mode is active, the device can generate an alarm, inside the secondary station.
The Alarm function is effective only if the supply is present and permanent on the bus.

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

Alarm mechanism is described in Figure 2.

BUS Secondary BUS

<~ TAB—> « TASB >

F / ;/EI €==== Interface €==== _|

IEC

Figure 2 — Alarm mechanism

The alprm 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.
Whlen 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
communication is in progress on the bus, the Interface memorises the alarm recefved. It
trapsmits it to the bus after one ofithe following events:

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

e [when the normal end of.the communication session occurs.

In this way, the interface-gan 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 primarny station configured in Alarm mode listens to the bus when there is no communlication
on the|bls,and after transmission of an AGN or AGT in order to detect an alarm. WHen the
primary-statio i i s—HA i A lection
criteria in the TABI field equal to FF (see 4.4.7).

Timing diagrams explain Alarm management in 5.1.3.

4.5 Communication services for local bus data exchange with DLMS

DLMS does not offer services to operate the bus initialization and forgotten station call
mechanisms. Nevertheless, the IB frame and the ASO exchange are supported and managed
as they are with the local bus data exchange profile without DLMS except that the forgotten
station flag is considered as a global variable shared with the Application Programming
Interface.
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Remote reading of data and point to point remote transfer are directly foreseen by DLMS. But
the (redundant) remote programming of data is not supported since authentication is reserved
for the Application layer.

As data semantics is managed by DLMS, the frame format is very simple and only unmarked
frames are required. To ensure compatibility with the profile without DLMS, this frame format is
defined by the following nine fields:

1 6 1 3 1 2 2 0to 117 2
bytes byte bits bit bits bits bytes bytes
byte
Size ADS ADP DATAF || Priority Send—{[Confirm Text CRC

Size total number of bytes in the frame, including Size. If its value is not 14, .the R¢ceiver
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
Confirmm number of the last frame received without erfer

Text DSDU (Data link Service Data Unit) from the higher level. A frame does not necgssarily
contain text. If data from the Application’layer is available when the frame is sent, then
the Text field will contain data, otherwise it will be empty. This mechanism pfovides
the conditions for balanced bi-directional data transmission. In order not to confuse
DATA+ frame with frames from.the profile without DLMS, the DATA+, Priority], Send
and Confirm fields make up a.special command code COM whose values are dffferent
from the already reserved COM values (see Annex D)

CRC same rules as for local:bus profile without DLMS
The frgme fields are transmitted in ascending order (from Size to CRC). When a field is|coded
on sevgral bytes, the transmission begins with the least significant byte and ends with thie most

signifigant one. However, the Text field is considered as a byte string and transmitted in
ascending order.

4.6 Pystems 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 for this pyrpose.

The enrolment consists of a sequence of Discover requests issued by the active initiator located
inside the Primary Station. Each Discover service is provided to inform the remaining new
stations that they will have a chance to respond in the next time slots.

A Discover request conveys a specific response-probability argument as an integer in the range
[0, 100]. It expresses the probability, in per cent, that a new station responds. When it is set to
100, all the new stations on the bus shall respond.

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

The flag Discovered is always reset on a receiving of an IB frame.
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To ensure a maximum compatibility (for stations including DLMS/COSEM, DLMS or otherwise),
it is proposed to implement the systems management as indicated in Annex H.

5 Local bus data exchange without DLMS

5.1 Physical layer

5.1.1

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

differe

The P

energized. As already stated in the general description, the remote stations are woKen ug

by an

TOL of TOAG wakeup.

After 4 "Wakeup Call" signal, a communication session is then made asynchronously
half-duplex at 1 200 bits/s on the bus.

5.1.2

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

The va

Call", MaxRSO, is set to 3.

The A(
AGT d

Timing

The vdlues of Table 1 are defined for a Primary Station.

It fIUIII tildt Uf tiIU SUbUIIddly Statiun.
hysical-62056-3-1 protocol supports the Secondary Stations whether orhot th

AGN or an AGT "Wakeup Call" signal and a communication session ends after e

Physical parameters

lue of the maximum number of RSO time slotsfor the processing of a "Forgotten S

iration of an AGT "Wakeup Call" signal shall be in the range [200, 300[ ms.

type and characteristics arg described in Annex B.

ey are
either
piry of

and by

tations

5N duration of an AGN "Wakeup Call%signal shall be in the range [50, 150[ ms, while the
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Table 1 — Primary Station timing
Min. | Nominal | Max. | See Type Definition
ms ms ms B.1
TA10 |- - 120 TSLA Maximum waiting period of the first byte of a frame being
received
TAB 100 TC Duration of an alarm signal on the bus
TAGN |- 100 - TPDF Duration of an AGN "Wakeup Call" signal
TAO |- - 40 TC Maximum waiting period of one byte of a frame being received
whose expiry indicates the end of a frame
TARSO | - 500 - TC 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 'sighal or a
frame
TOE | - - 2500 |TL Safety delay for transmitting to protect against defective
hardware
TOL |- - 100 TSL2 Maximum waiting time for a request ceming from the uppgr layer
T1 _ 10 000 _ TL Maximum waiting time for a response from the secondary station
Non-energized station specific (Supply)
TAGT | - 250 - TPDF Duration of an AGT "Wakeup’Call" signal
TICB |[8 000 |- - Ta Initial bus charge period
TOAG | — - 3000 |TPFD Maximum delay for a selected non-energized station to

recognize an AGN "Wakeup Call" signal

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

Min. | Nominal | Max. Type? Definition
ms ms ms
TA10 30P - 160 TSLA1 Maximum waiting period of the first byte of a frame being
received
TAB 100 - TC Duration of an alarm signal on the bus
TAGN 50 100 150 TPDF Duration of an AGN "Wakeup Call" signal
TAO - - 40 TC Maximum waiting period of one byte of a frame being
received whose expiry indicates the end of a frame
TARSO - - 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
TOL - - 100 TSL2 Maximum waiting time for a request coming from the Jpper
layer
Non-energized station specific (Supply)
TAGT 200 250 300 TPDF Duration of an AGT "Wakeup Call” signal
TASB - 1200 |- TL Duration of a secondary-bus alarm signal
TICB 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
TOAPPEL |- - 180 TPFD Maximum waiting period of the first byte of a preselection
frame-being received
TOBAYAR |- - 260 TPDF Safety delay to protect against defective length of
D preselection frame
TOPRE - - 130 TPED Maximum waiting for a preselection answer
TOSEUIL |- 150 - TC Duration of a "Wakeup Call" signal which wakes up a hon-
energized station
TVA$B 40 - - TL Minimum duration of an alarm signal on the secondary bus
2 For|the definition of different\timing types, see Clause B.1.
b Aftdr a "Wakeup Call"saminimum duration of 30 ms is necessary.
5.1.3 Timing‘diagrams
Figure|3£Figure 4 and Figure 5 can be used to show different types of session of the pfotocol
for non-erergized-secondary-stations-

Preselection

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

IEC

Figure 3 — Exchanges in continuous operation


https://iecnorm.com/api/?name=e5ac8419d3c1277278461e51064084fa

- 26 — IEC 62056-3-1:2021 © |IEC 2021
Bus TAB % 7| ASO after
A, AGT
TVASB TAB
c—> >
Secondary- Device Alarm
Bus
| |
TASB
< I IEC
Figure 4 — Alarm event without any communication in progress
AGN
Bup | A N N TAB
| A | N
TOALR TAB
> o>
Sepondary- Device Alarm
Bup
| |
TASB
< >
IEC
Figure 5 — Alarm event with a communication in progress
514 Physical services and service primitives
The uder 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 role assigned to each primitive is as follows:
e Phy DATA.req(Frame) enables the Data Link layer to request the Physical layer to transmit
a frame Frame;

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

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

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

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

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

Fra

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

e Ph

trapsmit a Forgotten Stations Call frame Frame in the time slot number Window;

e Phy
bed

e Phy
Ala

e Phy
an

e Phy
act

e Phy
0OCd

5.1.5
The PH

and Tdble 8.

~RSO.req(Frame, Window) enables the Data Link layer to request the Physical.l

_COLL.ind() enables the Physical layer to inform the Data Link layer that a collisi
n detected in one of the time slots of the forgotten stations;

ALARM.req() enables the Data Link layer to request the Physicaldayer to trang
rm;

_ALARM.ind() enables the Physical layer to inform the Data\Link layer of the ar
plarm;

_ABORT.req() enables the Data Link layer to requeststhe Physical layer to
vity;

_ABORT.ind(ErrorNb) enables the Physical layér)to inform the Data Link layer|
urrence of a fatal error identified by the number{ErrorNb.

State transitions

ysical-62056-3-1 state transitions are as specified in Table 4, Table 5, Table 6, 1

Table 4 — Physical-62056-3-1 state transitions: Primary Station

pyer to

on has

mit an

rival of

end its

of the

[able 7

Initial Triggering.condition Set of actions Final
stateg btate

Initial Strue() MaxRSO=3 Stepped
MaxIndex=128
Collision=FALSE
SessionAGT=FALSE
wait_time(TICB)

Stoppefl Phy_APRRG.req(AG) & AG=AGN stop_timer(TOAG) W.AG
FlagAbort=FALSE
TypeAG=AGN
send_AG(TypeAG)

Stoggei Phy_APPG IUL{(I"‘\G) G ACS=AGT SesstonAGT=TRUE W-AG
FlagAbort=FALSE
TypeAG=AGT
send_AG(TypeAG)

Stopped |time_out(TOAG) Phy_ABORT.ind(EP-2) Stopped
SessionAGT=FALSE

Stopped | Phy_ABORT.req() $none() Stopped

Stopped data-carrier_on init_timer(TAB) W.ETABS
init_timer (TASB)

W.ETABS | data_carrier_off stop_timer(TASB) Stopped
stop_timer(TAB)

W.ETABS |time_out(TAB) Phy_ABORT.ind(EP-3) W.TASB
Phy_ALARM.ind()

W.AG AG_sent_event Phy_APPG.ind() W.TAB
init_timer(TEMPO)
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Initial Triggering condition Set of actions Final
state state
W.AG Phy_ABORT.req() FlagAbort=TRUE W.AG
W.TAB data-carrier_on Carrier = TRUEInit_timer(TAB) W.TAB
init_timer (TASB)
W.TAB data-carrier_off Carrier = FALSE W.TAB
stop_timer(TAB)
stop_timer (TASB)
W.TAB time_out(TEMPO) & not(FlagAbort) & not(Carrier) init_timer(TOL) M.Send
W.TAB time_out(TEMPO) & FlagAbort & not(Carrier) wait_time (TOL) T.Session
W.TAB time out(TEMPQO) & Carrier init timer(TOIl ) W FTAB
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.Bend
stop_timer (TASB)
W.ETAB |data_carrier_off & FlagAbort stop_timer(TAB) W.TOL
stop_timer (TASB)
W.ETAB | Phy_ABORT.req() FlagAbott=TRUE W.ETAB
W.TASB |time_out(TASB) $none() Stopped
W.TOL time_out(TOL) $none() T.$ession
M.Send Phy_DATA.req(Frame) Service=NORMAL SendFirst
M.Send Phy_UNACK.reqg(Frame) Service=UNACKNOWLEDGED SendFirst
M.Send Phy_ASO.req(Frame) Service=ASO SendFirst
M.Send Phy_ABORT.req() $none() M.Bend
M.Send time_out(TOL) $none() T.$ession
T.Sesslon | SessionAGT=TRUE init_timer(TOAG) Stopped
Phy_ABORT.ind(EP-1)
wait_time(TEMPO)
T.Sesslon | SessionAGT=FALSE Phy_ABORT.ind(EP-1) Stopped
wait_time(TEMPO)
SendFifst | $true() stop_timer(TOL) Sehding
Size=size(Frame)
Index=1
send_octet(Frame, Index)
Size=Size-1
init_timer(TOE)
Sending octet>sent_event & Size>0 Index=Index+1 Sehding
send_octet(Frame, Index)
Size=Size-1
Sending octet_sent_event & Size=0 stop_timer(TOE) Answer
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 | Service=UNACKNOWLEDGED init_timer(TA10) M.Rec
Answer Service=ASO WinRSO=1 M.Rec

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

Index=Index+1
read_data(RecB)
concat(Frame, RecB)
init_timer(TAO)
M.Rec collision_detected_event stop_timer(TA10) Receiving
Collision=TRUE
init_timer(TAO)
M.Rec time_out(TA10) $none() Received
M.Rec Phy_ABORT.req() FlagAbort=TRUE M.Rec
Receiving | octet_received_event & Index<=MaxIndex stop_timer(TAO) Regceiving
Index=Index+1
read_data(RecB)
concat(Frame, RecB)
init_timer(TAQO)
Receiving | octet_received_event & Index>MaxIndex Phy_ABORT.ind(EP-4F) Received
wait_time(TAO)
FlagAbort=TRUE
Receiving | collision_detected_event stop_timer(TAQ) Receiving
Collision=TRWE
init_timer(TAO)
Receiving | time_out(TAO) $none() Received
Receiving | time_out(TARSO) Phy_ABORT.ind(EP-5F) Relceived
wait_time(TAO)
FlagAbort=TRUE
Receiving | Phy_ABORT.req() Flagabort = TRUE Refceiving
Receivgd | Service=NORMAL & not(Flagabort) Phy_DATA.ind(Frame) M.Bend
init_timer(TOL)
Receivgd | (Service=NORMAL & Flagabort) | wait_time(TOL) T.$ession
Service=UNACKNOWLEDGED
Receivgd | Service=ASO & Collision & not(Elagabort) Phy_COLL.ind() T.RSO
Collision=FALSE
Receivgd | Service=ASO & not(Collision) & not(Flagabort) Phy_ASO.ind(Frame) T.RSO
Receivgd | Service=ASO & Flagabort $none() T.RSO
T.RSO (TypeAG=AGT) HWinRSO>=MaxRSO) & stop_timer(TARSO) T.$ession
(TypeAG=AGN)
T.RSO (WinRSOsMaxRSO) & (TypeAG=AGN) Index=1 W.RSO
Frame=""
W.RSO| time_\out(TARSO) WinRSO=WinRSO+1 M.Rec
init_timer(TARSO)
init_timer(TA10)
W.RSO Phy ABORT req() Flagabort=TRUE W.RSO
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Table 5 — Power supply management state transitions
(only for non-energized Secondary Station)

Initial state Triggering condition Set of actions Final state

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

Initial not(alarm_detection()) Flagalarm = FALSE Stopped

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

Stopped occur(data_carrier_on) init_timer(TOSEUIL) W.TOSEUIL
init_timer(TAGT)

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

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

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

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

W.TOSEUIL | occur(cpt_carrier_on) & Flagalarm init\timer(TVASB) W.TVYASB1

W.AGT occur(data_carrier_off) stop_timer(TAGT) W.Segl
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) Sele¢t
init_timer(TOBAVARD)
init_timer(TAOQO)

W.Sel time_out(TOAPPEL) & not(Flagalarnm) 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.TVYASB1

Select occur(octet_received_gvent) stop_timer(TAO) Sele¢t
init_timer(TAOQO)

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

Select time_out(T@BAVARD) & 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.Answer time_out(TOPRE) & not(Flagalarm) station_power(OFF) Stopped

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

W.TVASB2 |time_out(TVASB) Send_AG(AGN) W.AB

W.AB AG_sent_event FlagSendAlarm = FALSE | Stopped

station_signal(OFF)

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

Initial Triggering condition Set of actions Final
state state
Initial energized() MaxIndex=128 Stopped
FlagRSO=FALSE
FirstWinRSO=FALSE
Initial not(energized()) MaxIndex=18 Stopped
FlagRSO=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)
Stopped time_out(TOAG) MaxIndex=18 Stopped
FirstWinRSO=TRUE
M.Rec octet_received_éevent Stop_timer(TA10) Receiving
Index=2
Frame=""
Read_data(RecB)
Concat(Frame, RecB)
init_timer(TAOQO)
M.Rec time_out(TA10) Phy_ABORT(EP-1) WTOAG
M.Rec Phy_ABORT.req() Stop_timer(TA10) WTOAG
Receiying | 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
init_timer(TOL)
Receiving | Phy_ABORT.req() Stop_timer(TAO) WTOAG
M.Send Phy_DATA.req(Frame) Stop_timer(TOL) Sending
MaxIndex=128
Size=size(Frame)
Index=1
Send_octet(Frame, Index)
Size=Size-1
init_timer(TOE)
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Initial Triggering condition Set of actions Final
state state
M.Send Phy_RSO.req(Frame, Stop_timer(TOL) Sending
Window) MaxIndex=128
Wait_window(FirstWinRSO,
Window)
FirstWinRSO=FALSE
Size=size(Frame)
Index=1
Send_octet(Frame, Index)
Size=Size-1
FlagRSO=TRUE
init_timer(TOE)
M-_Sand +ioa RO ottt ar(TA40) MDD
M-Send Hre—euH O Hit—tmer A4S}
M.Send Phy_ABORT.req() Stop_timer(TOL) WTOAG
Sending octet_sent_event & Index=Index+1 Sending
Size>0 Send_octet(Frame, Index)
Size=Size-1
Sending octet_sent_event & Stop_timer(TOE) M-Rec
Size=0 & init_timer(TA10)
not(FlagRSO)
Sending octet_sent_event & Stop_timer(TOE) WTOAG
Size=0 & Wait_time(TAO)
FlagRSO FlagRSO=FALSE
Sending Phy_ABORT.req() Stop_timer(TOE) WTOAG
Sending time_out(TOE) Phy_ABORT:ind(EP-3F) WTOAG
W.ASB time_out(TOAG) MaxIndex=18 W.ASB
FirstWinRSO=TRUE
W.ASB AG_sent_event $noenel() Stopped
WTOAG not(energized) init_timer(TOAG) Stopped
WTOAG Energized $none() Stopped

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

State Meaning
Initial Initialization of the variables of the layer
Stoppefl Waiting state for a "Wakeup Call" signal
W.ETABS Waiting for the end of an "Alarm-bus" signal received in a Stopped state
(Wait fqr end of "Alarm-Bus")
W.AG Waiting for the end of a "Wakeup Call" signal transmission
(Wait fqr end of\"Wakeup Call")
W.TAB Waiting for an "Alarm-Bus" signal during delay at the end of transmissign of a
(Wait " :GIIII BUO") "‘VAVICIII\UUP \JG::" O;glla:
W.ETAB Waiting for the end of an "Alarm-Bus" signal received after the transmission of

(Wait for end of "Alarm-Bus")

a "Wakeup call" signal

W.TASB

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

W.TOL

Waiting for the triggering of wakeup TOL

M.Send
(Must Send)

Initial state of the transmitter waiting for a frame to send

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

SendFirst Sending the first byte of the frame to be sent

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

Answer Branching depending on the service requested
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State

Meaning

M.Rec

(Must Receive)

Initial state of the receiver waiting for the first byte of a frame

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

(Test last RSO)

W.RSO

(Wait for end of an RSO time

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

slot)

W.ASB Waiting for the end of 4 "Alarm Secondary-Bus" signal transmission

W.TOAG Initializing the "end of session" TOAG timer if needed

W.TOSEUIL Waiting for the triggering of wakeup TOSEUIL

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

W.Sel Waiting for a preselection frame

(Wait fqQr preSelection)

Select Receiving a preselection frame

W.AnsWer Waiting for an answer frame from a selectedrstation

Hide Waiting for the end of selection

W.AGepd Waiting for the end of AG reception

W.TVABB1 Waiting for the triggering of wakeupsTVASB for an "Alarm Secondary-Bjis"

signal during a session
W.TVA$B2 Waiting for the triggering of.wakeup TVASB for an "Alarm Secondary-Biis"
signal at the end of sessioh
W.AB Waiting for the end of'a"Alarm Bus" signal transmission
Table 8 — Definition of\the procedures, functions and events
classified in alphabetical order
Prpcedure, function or event Definition

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

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

alarm_dletection() Check that the station status of alarm mode is Active

collision_deteeted_event Event from the modem reporting the detection of a framing errorjon
reception of a byte

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

data_carrier_on, data_carrier_off

carrier off

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

energiz

ed()

Check that the station is energized

init_timer(TOAPPEL),
init_timer(TOSEUIL),
init_timer(TAGT),

init_timer(TOBAVARD),

init_timer(TOPRE),
init_timer(TOL),
init_timer(TOE),
init_timer(TAO),
init_timer(TA10),
init_timer(TARSO)
init_timer(TOAG),
init_timer(TVASB)
or init_timer(TAB)

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

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

Definition

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

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

octet_received_event

Event from the modem reporting that a byte has been received

octet_sent_event

Event from the modem reporting that a byte has been sent

read_data(RecB)

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

ma

send_AStFypeAS)

n dbodlo ol £ " ; ; £ Lol Ooalll o | of
NCUeST O e MOoUCHT TOT_ (T arnSiSSTOT O a vvarneup-oair Sty o

duration TypeAG (AGN or AGT)

send_oftet(Frame, Index)

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

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 statipn_signal(OFF)

Turning ON or OFF the signal transmissjonito 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 belen set

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

or stop] timer(TAB)

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

wait_time(TAO),
wait_time(ICB),

Calculated delay during time TAO, TICB, TOL or TOALR

wait_time(TOL)
or wait_time(TOALR)

wait_window(FirstWinRSO, Window)

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

are listed using the following codes:

error in the Physical layer

separator

error number

fatal error

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

Table 9 — Error summary table

Expiry of TOL wakeup (Primary Station) before the Data Link layer requests a frame transmissior

or

expiry of TA10 wakeup (Secondary Station) before any character has been received from'the Primary

EP-1 station
This error leads to the expectation of a "Wakeup Call" signal after having informéd‘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 lay€r ‘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, jts*sent up locally by means of the Phy ABORT.ind s$ervice

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

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 yithout

DLMS pehaves-asymmetrically. The state machine of the Primary Station is therefore dffferent

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 tocarry out a serialization and a deserialization of the data (if the physical channel functions

ser

ially one bit at a time);

e to synchronize the transmission and reception frames;

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

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

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

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

For non-energized stations, the detection of a "Forgotten Stations Call" after an AGT "Wakeup

Call" sjgn&@ds.&mﬁﬁ&mmmﬁmh@%@mmﬂh&.&ﬁﬂme slot.
Thus, the Primary Station, when detecting a collision after such a sequence, performs ia $econd

"Forgotten Stations Call", but this time after an AGN "Wakeup Call" signal. Nevertheless, when
no colllsion is detected after the first call, there is one or no forgotten station and‘no-negd for a
second call.

5.2.3 Data Link services and service primitives

The uder of the Link-62056-3-1 protocol can use the services and setvice primitives gfiven in
Table 10.

Table 10 — Data Link services and service primitives

Service Service primitive
DL_DATA DL_DATA.req(DSDU)
DL_DATA¢ind(DSDU)
DL_ALARM DL_ALARM.req()
DL_ALARM.ind()
DL_ABORT DEVABORT.req()
BL_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 tfansfer
a OSDU data packet;

e DL|DATA.ind(DSDU) enables the Data Link layer to inform the Application layer|of the
arrjval of a DSDU.data packet;

e DL]|ALARM:req() enables the Application layer to request the Data Link layer to trangfer an
alafm;

e DL| ALARM.ind() enables the Data Link layer to inform the Application layer of the arfival of
an glarm;

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

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

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

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

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

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

5.2.5 State transitions

Link-62056-3-1 state transitions are as specified in Table 11, Table 12, Table 13 and TaL)Ie 14.

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

Initia Triggering condition Set of actions Final
state state
Initial $true() MaxRetry=2 S{opped

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

PreSel=FALSE
NoRetry=FALSE
RepeatASO=FALSE
EP31=FALSE

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

Stoppedl |DL_DATA.req(DSDU) & DL_ABORT.ind(EL-1F) S{opped
not(check_req(DSDU))
Stopped |Phy_ALARM.ind() DL_ALARM.ind() S{opped
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)

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() T.Error
W.EndS |Phy_ALARM.ind() DL_ALARM.ind() Stopped
T.Error ((Error_Nb = EP-1 & TypeAG = $none() Stopped
AGN) |

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

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

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

T.Req Com=ASO0 & TypeAG=AGN MaxRSO=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(sizerame(Fr), ADS, ADP,
Fr)
Fr=concat(Fr, crc(Fr))
PhyASO.req(Fr)

T.Req ((NbChain<MaxChain) & Fr=DSDU M|Rec
(Com=ENQ | Com=TRF)) | Er=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 WL.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)

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) T.RSO
check_frame(Frame) & command(Frame)=RSO

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

not(check_frame(Frame))
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Initial Triggering condition Set of actions Final
state state
M.RSO Phy_COLL.ind() Collision=TRUE T.RSO
M.RSO DL_ABORT.req() Phy_ABORT.req() W.EndS
M.RSO Phy_ABORT.int(ErrorNb) DL_ABORT.ind(ErrorNb) W.EndS
T.RSO MaxRSO=1 & Collision MaxRSO=3 W.AG
Collision=FALSE
RepeatASO=TRUE
Phy_APPG.req(AGN)
T.RSO (MaxRSO=1 & not(Collision)) | (MaxRSO<>1 & DSDU=rso(RSO, Collision, ListRSO) W.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) T{Req
check_req(DSDU) & not(EP-1)
M.Send |DL_DATA.req(DSDU) & Com=command(DSDU) WL.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-1TF)
M.Send |Phy_ABORT.ind(EP-1) EP-1=TRUE M|Send
M.Send |Phy_ABORT.ind(EP-2) $none() S{opped
M.Send |DL_ABORT.req() & Phy AABORT.req() W.EndS
not(EP_1 & TypAG=AGN)
M.Send DL_ABORT.req() & EP_1 $none() S{opped
& 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 Strue() FlagDSO=TRUE Stopped

Discovered=FALSE
Flag_alarm = FALSE
Stopped |[Phy_DATA.ind(Frame) & check_frame(Frame) & | ADP=extract_ADP(Frame) T.Com
check_address(Frame) Com=command(Frame)
Stopped |[Phy_DATA.ind(Frame) & check_frame(Frame) & |Phy_ABORT.req() Stopped
not(check_address(Frame))
Stopped_|Phy DATA.ind(Frame) & $none() Stopped
not(check_frame(Frame))
Stopped |Phy_ABORT.ind(ErrorNb) DL_ABORT.ind(ErrorNb) Stopped
Stopped |DL_ALARM.req() Phy_ALARM.req() Stopped
Flag_alarm = TRUE
T.Com Com=IB FlagDSO=TRUE Stopped
Discovered=FALSE
Phy_ABORT.req()
T.Com Com=TRB DSDU=extract_ DSDU{(Prame) Stopped
DL_DATA.ind(DSDRU)
Phy_ABORT.req()
T.Com Com=PRE Fr=SEL Stopped
Fr=concdt(size_frame(Fr), ADS, ADP, Fr)
Fr=concat(Fr, crc(Fr))
Phy/ DATA.req(Fr)
T.Com Com=ASO & Fr=eoncat(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=TRE} 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"

(Wait for end of "Wakeup Call") |signal

W.EndS

(Wait for End of Session)

Waiting for the end of the session

T.Req

Test the nature of a request from the upper layer

(Test Request)

M.Rec

(Must Receive)

Waiting state for an indication from the lower layer

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

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

M.Send Waiting state for a request from thecapper layer

(Must Send)

T.Com

(Test Command)

Test of the command code, of.aAeceived frame

Table 14 — Definition of the procedures and functions

classified in alphabetical order

Procefure or function

Definition

build_RSO(ListRSO,
Frame)

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

check_pddress(Frame)

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

— ADR's 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 secondafy
station address

check_frame(Frame)

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

— number of bytes compatible with the field N;

d-cod ized-and berof-byt tible-with-th
command-code-recognized-and-numberoi-bytes-compatible-wi e-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)
or command(Frame)

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

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

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

context(ADS, ADP,
TypeAG)

Extraction of the corresponding values from the communication context

crc(Frame)

Calculation of the CRC of the frame Frame to send

extract_ADP(Frame)

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

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

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

Set NoRetry to TRUE if both TypeAG equals AGT

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

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

test_TABi(Frame, TAB) If the first TABi contained in the received ASO frame Frame equals 00, chéck that
Discovered=FALSE then, after provision of a whole random integer between 0 @#nd
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 TABIi 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 Ffamé does not equal 00 pr FF,
check that FlagDSO=TRUE and check that the Seconfdary Station has been
programmed to one of the TABi contained in the réceived ASO frame Frame. In| this
case, the first of these values is memorized in the, VAB variable

update|flag_DSO(COM) | Set FlagDSO to FALSE and Discovered to TRUE if COM equals ENQ

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

5.2.6 List and processing of errors

Errors [are listed using the following codes:

EU = error in the Data Link layer
— | = separator

N| = error number

F | = fatal error

Errors [related to Link¢62056-3-1 are specified in Table 15.

Table 15 — Error summary table

Reception of a command code not compatible with the ADP and ADS addresses memorized in thle
EL-1F communication context (Primary Station only)

Fhis-error-leads-to-the—retnitiatization-of-the-Data-Linitayerafterhavirgrfermed-the-Applieation layer

Incorrect response from the Secondary Station after either a non-energized station preselection frame
EL-2F or MaxRetry repeated transmissions of a request (Primary Station only)

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

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



https://iecnorm.com/api/?name=e5ac8419d3c1277278461e51064084fa

IEC 62056-3-1:2021 © |IEC 2021 -43 -

5.3 Application layer
5.3.1 Application-62056-3-1 protocol

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

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

5.3.2 Application services and service primitives

The 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(ErrarNb)

The role assigned to each primitive is as follows:

e A DATA.req(COM, ASDU) enables:.the application to request the Application 1gyer to
trapsfer a COM (ENQ, REC, TRF, TRB, IB or ASO for a Primary Station and DAT|, DRJ,
EOS or TRA for a Secondary Station) command code linked with an ASDU informatign unit;

e A_DATA.ind(ASDU) enables-the Application layer to inform the application of the arfival of
an ASDU information unit;

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

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

e A ABORT.req() enables the application to request the Application layer to end its agtivity;
e A_ABORIuNd(ErrorNb) enables the Application layer to inform the application |of the
ocqurrence of a fatal error identified by the number ErrorNb.

5.3.3 —Appticationparameters

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

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

5.3.4 State transitions

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

Initial Triggering condition Set of actions Final
state state
Stopped |A_DATA.req(Com, ASDU) & (Com=ASO | Com=ENQ | APDU=concat(Com, _, _, ASDU) M.Rec
Com=TRF) DL_DATA.req(APDU)
Stopped |A_DATA.req(Com, ASDU) & (Com=IB | Com=TRB) APDU=concat(Com, _, _, ASDU) |W.EndS
DL_DATA.req(APDU)
Stopped |A_DATA.req(Com, ASDU) & Com=REC Na1=randomize() M.Rec
Zdt=zdt(ASDU)
APDU=concat(REC, Na1, 0, Zdt)
DL_DATA.req(APDU)
Madlk=ciok FANPCRY
NeHeetpheriNat)
Stopped |DL_ALARM.ind() A_ALARM.ind() Stopped
Stopped |A_ABORT.req() DL_ABORT.req() Stopped
M.Rec DL_DATA.ind(DSDU) Resp=command(DSDU) T|Resp
M.Rec A_ABORT.req() DL_ABORT.req() Stopped
M.Rec DL_ABORT.ind(ErrorNb) & A_ABORT.ind(ErforNb) 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.End§ |DL_ABORT.ind(ErrorNb) A_ABORT.ind(ErrorNb) Stopped
W.End§ |A_ABORT.req() DlK__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=EOS) |
(Com=AUT & Resp=DRJ)
T.Resp| |Com=REC & Resp=ECH & na1k(DSDU)=Na1k & Na2=na2(DSDU) M.Rec
Zdt=zdt(DSDU) Na2k=cipher(Na2)
Com=AUT
APDU=concat(AUT, 0, Na2k, )
DL_DATA.req(APDU)
T.Resp (Com=ASO & Resp<>RSO0O) | A_ABORT.ind(EA-1F) Stopped
(Com=ENQ & Resp<>DAT & Resp<>DRJ) | DL_ABORT.req()
(Com=TRF & Resp<>TRA & Resp<>DRJ) |
(Com=REC & Resp<>ECH) | (Com=AUT & Resp<>ARJ
& Resp<>DRJ &-Resp<>EOQOS)
T.Resp| |Com=REC) & (Resp<>ECH | (na1k(DSDU)<>Na1k) | A_ABORT.ind(EA-2F) Stopped
(Zdt<>zd{(DSDU)) DL_ABORT.req()
T.Resp Com=AUT & Resp=ARJ A_ABORT.ind(EA-3F) Stopped
DL_ABORT.req()
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Table 18 — Application-62056-3-1 state transitions: Secondary Station

Initial state Triggering condition Set of actions Final state
Stopped DL_DATA.ind(DSDU) & (command(DSDU)=ENQ | | A_DATA.ind(DSDU) M.Send
command(DSDU)=TRF) Reg=command(DSDU)
Stopped DL_DATA.ind(DSDU) & command(DSDU)=TRB A_DATA.ind(DSDU) Stopped
Stopped DL_DATA.ind(DSDU) & command(DSDU)=REC Zdt=zdt(DSDU) W.AUT
Na1=na1(DSDU)
Na1k=cipher(Na1)
Na2=randomize()
APDU=concat(ECH, Na1k, Na2, Zdt)
DL_DATA.req(APDU)
Nodlc—oio b YANP AN
NeZ=etpherNaz2)
Req=REC
Stopped A_ALARM.req() & DL_ALARM.req() Stopped
alarm_detection()
M.Send A_DATA.req(COM, ASDU) & APDU=concat(COM, _, _, ASDU) 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) & ASDUW=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
Stoopeh Waiting state for the first request from the upper layer or the first indication from|the
PP lower layer
?AM}:;CF eceive) Standby for the response to the request transmitted
Z‘Il'ssetslgesponse) Processing of the response received
M.Seng Waitinag for a resnonse to a received reauest
(Must Send) 7 b 0
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 concat(COM, 0, 0, _) field ZDT (TAB and DATA fields) or concatenation of a COM command code and

the-ZA+—0-and-ZA2—=0-fields

na1(DSDU) Extraction of the Na1 value from the ZA1 field of a received REC frame
nalk(DBDU) Extraction of the Na1k value from the ZA1 field of a received ECH frame
na2(DSDU) Extraction of the Na2 value from the ZA2 field of a received ECH frame
na2k(DBDU) Extraction of the Na2k value from the ZA2 field of a received’AUT frame
randomiize() Generation of a random number according to the procédure described in Apnex G
zdt(ASDU) Extraction of data (TAB and DATA fields) from a REGC fequest, a REC frameg or an
or zdt(DSDU) ECH frame

5.3.5 List and processing of errors

Errors [are listed using the following codes:

EA = error in the Application layer
— | = separator

= error number
F | = fatal error

Errors [related to Link-62056-3-1 arg_specified in Table 21.

Fable 21 — Error summary table

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

This error |eads to the re-initialization of the Application layer after having informed the applicatipn

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

EA-2F
This efror leads to the re-initialization of the Application layer after having informed the applicatipn

he 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 application

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

6 Local bus data exchange with DLMS

6.1 Physical layer

The Physical-62056-3-1 protocol of the Physical layer of the local bus data exchange profile
with DLMS is exactly the same as the one defined for the profile without DLMS.
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6.2
6.2.1

Data Link layer
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:

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

o to

barry out serialization and deserialization of the data (if the physical channel fu

serjally one bit at a time);

e to gynchronize the transmission and reception of the frames;

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

e to
6.2.2

Bus In
protoc
operat
be upd

nsure efficient protection against transmission errors.
Management of exchanges

tialization, Alarm and Forgotten Stations Call services<are provided by the Li

on takes place outside the Application layer. In particular, the forgotten station fl

Excepf during opening of the communication session and Bus Initialization, Alarm re

manag
take tu

After s
the Da
wakeu

After s
frame

numbe
inform

ment of Forgotten Stations Call, the protocolis perfectly symmetrical, and both s
rns to act as Transmitter and Receiver;

nding a frame, the Data Link layerof the Transmitter end always waits for a fram
a Link layer of the Receiver before transmitting again. This wait is controlled by
D, whose duration is 10 s.

ending a frame and receiving an acknowledgement of the previously sent one, the
s retransmitted. The number of repeat transmissions is limited to MaxRetry. Abg
, the communication is stopped at the Data Link level and the Application |
d.

Each {ime a frame’is received by one of the systems, an answer frame is imme
transmiitted. This*transmitted frame may contain data from the Application layer. It
contains a _Send number and a Confirm number calculated according to the values o
previolsly 'sent and received. The following algorithm is used to calculate these number

nctions

hk E/D

bl of the Data Link layer of the local bus data exchange profile with DLMS, byt their

ag can

lated by the Application Programming Interface when a remote reading exchange ¢ccurs.

port or
tations

e from
the T1

current
ve this
byer is

diately
always

those
S:

o if the Tast frame received Is error-iree and Its Send number 1s equal to the 1's comp
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;

ement

e 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;

o 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 role assigned to each primitive is as follows:

o DLj

tramsfer a DSDU data packet with the priority Pr 3;

o DLj
arr
o DLj
Init

o DLj
a F

e DLj
Pra

o DLj
ala

e DL

o DLj
0cCd
6.2.4

The v43

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

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

| IB.req() enables the Support Manager to reguest the Data Link layer to send
alization frame;

| ASO.req(DSDU) enables the Support:Manager to request the Data Link layer {
orgotten Stations Call frame in accordance with a DSDU data packet;

| 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 Support Manager to request the Data Link layer to tran
Fm:

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

Data Link parameters

hyer to

of the

a Bus

p send

ication

sfer an

| ABORT.req(Strong) enables the Application layer to request the Data Link layer to
terminate its activity with the priority Strong 4;

of the

MaxRg

trysAs set to 2.

lue\of the number of repeat transmissions for a given frame before disconn|ection,

For the Primary Station, the value of the maximum number, MaxRSO, of RSO time slots for the

proces

sing of a "Forgotten Stations Call" is set to 3.

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

from

that of the other DLMS services (level Pr=0).

disconnection requests (Strong=0) initialized by the Application sub-layer.

The priority level Pr differentiates the processing of emergency services such as InformationReport (level Pr=1)

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

6.2.5

State transitions

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

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

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

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

Initial Triggering condition Set of actions Final
state state
Initial $truef) MaxRetry=2 Stopped
MaxChain = 5
init_incrChain()
Stopped exist_dl_req() NbChain =0 WIAG
RepeatASO=FALSE
context(ADP, ADS, TypeAG)
init(TypeAG)
Phy_APPG.req(TypeAG)
Stopped Phy_ABORT.ind(ErrorNb) DL_ABORT.ind(EfrorNb) Stppped
Stopped Phy_ALARM.ind() create_alarm(TPDU) Stppped
DL_DATA.ind(Pr = 1, TPDU)
W.AG Phy_APPG.ind() & not(RepeatASO) & NbChain =0 |$none() T.Req
W.AG Phy_APPG.ind() & not(RepeatASO) & NbChain <> 0 |NbChain = 0 M[Send
W.AG Phy_APPG.ind() & RepeatASO RepeatASO=FALSE MJRSO
Phy_ASO.req(Fr)
W.AG DL_ABORT.req(_) Phy_ABORT.req() WIEndS
W.EndS (Phy_ABORT.ind(EP-2) & $none() Stppped
TypeAG=AGT) |
(Phy_ABORT.ind(EP-1) &
TypeAG=AGN)
W.End{ Phy_ALARM.ind create_alarm(TPDU) Stppped
DL_DATA.ind(Pr =1, TPDU)
W.EndS Phy_ABORT.ind(ErrorNb)& DL_ABORT.ind(ErrorNb) WIEndS
ErrorNb<>EP-1 & ErrorNbs>EP-2
T.Req exist_dl_req(DL_IB.teq()) Fr="" WIEndS
Size=size_frame(Fr)
Fr=concat(Size, ADS, ADP, IB, Fr)
Fr=concat(Fr, crc(Fr))
Phy_UNACK.req(Fr)
T.Req exist /. ‘req(DL_ASO.req(DSDU)) & TypeAG=AGN |MaxRS0O=3 MJRSO
NbRSO=1
ListRSO=""
Collision=FALSE
Fr=DSDU
Size=size—frame(fr)
Fr=concat(Size, ADS, ADP, ASO,
Fr)
Fr=concat(Fr, crc(Fr))
Phy_ASO.req(Fr)
T.Req exist_dl_req(DL_ASO.req(DSDU)) & TypeAG=AGT MaxRSO=1 M.RSO
NbRSO=1
ListRSO=""
Collision=FALSE
Fr=DSDU
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Initial Triggering condition Set of actions Final
state state
T.Req not (exist_dl_req(DL_IB.req()) | Pr=0 M.Rec
exist_dl_req(DL_ASO.req(_))) Send="00"B
Confirm="11"B
Fr="n
Index=Index + 1
NbChain = NbChain + IncrChain
Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com,
Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
M.RSO Phy_ASO.ind(Frame) & $none() I.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=TRUYE T.RSO
M.RSO DL_ABORT.req(_) Phy_ABORT.req() WIEndS
M.RSO Phy_ABORT.ind(ErrorNb) DL_ABORT.ind(ErrorNb) WIEndS
T.RSO MaxRSO=1 & Collision MaxRSO=3 WIAG
Collision=FALSE
RepeatASO=TRUE
Phy_APPG.req(AGN)
T.RSO (MaxRSO=1 & not(Collision)) | (MaxRSO<>1 & DL_ASO.ind(Collision, ListRSO) WIJEndS
NbRSO>=MaxRSO)
T.RSO NbRSO<MaxRSO NbRSO=NbRSO+1 M|RSO
M.Send exist_dl_data_req( Send=incr(Send) MJRec
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.Senq not(DL_ “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



https://iecnorm.com/api/?name=e5ac8419d3c1277278461e51064084fa

IEC 62056-3-1:2021 © IEC 2021 -51 -
Initial Triggering condition Set of actions Final
state state
M.Rec Phy_DATA.ind(Frame) & (check_frame(Frame) & DL_DATA.ind(extract_prty(Frame), |M.Send
check_address(Frame) & extract_text(Frame))
is_data+(Frame) & Confirm=incr(Confirm)
is_ack(Frame)) & Ack_expected=FALSE
is_text(Frame) Index = 0
M.Rec Phy_DATA.ind(Frame) & (check_frame(Frame) & Ack_expected=FALSE M.Send
check_address(Frame) & Index = 0
is_data+(Frame) &
is_ack(Frame)) &
not(is_text(Frame))
M.Rec Phy_DATA.ind(Frame) & not(check_frame(Frame) & |Phy DATA.req(Fr) M.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) WIJEndS
check_address(Frame) & Phy_ABORT.req()
is_data+(Frame) &
is_ack(Frame)) &
Index>MaxRetry
M.Rec DL_ABORT.req(Strong=0) & Phy_ABORT seq() 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) BLYABORT.ind(ErrorNb) WIEndS
Table 24 - Link-E/D state transitions: Secondary Station
Initial Triggering condition Set of actions Final
state state
Initial $true() MaxRetry=2 Stgpped
FlagDSO=TRUE
Discovered=FALSE
Flag_alarm = FALSE
Stopped Phy_DATA.ind(Frame) ‘& ADP=extract_ADP(Frame) T.Gom
check_frame(Frame) & Com=command(Frame)
check_address(Erame)
Stopped Phy_DATAlind(Frame) & Phy_ABORT.req() Stdpped
check_framie(Frame) &
not(chetk_address(Frame))
Stopped Phy=DATA.ind(Frame) & $none() Stdpped
not(check_frame(Frame))
Stopped DL ALARM.req() & Phy ABORT.reqa() Stapped
alarm_detection() Flag_alarm = TRUE
Phy_ALARM.req()
T.Com Com=IB FlagDSO=TRUE Stopped
Discovered=FALSE
Phy_ABORT.req()
T.Com Com=ASO & Fr=concat(RSO, TAB, ADS) Stopped
test_TABi(Frame, TAB) Fr=concat(size_frame(Fr), ADS, ADP,
Fr)
Fr=concat(Fr, crc(Fr))
Phy_RSO.req(Fr, window_RSO())
T.Com Com=ASO & Phy_ABORT.req() Stopped
not(test_ TABi(Frame, TAB))
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Initial Triggering condition Set of actions Final
state state
T.Com is_data+(Frame) & is_text(Frame) Ack_expected=FALSE M.Send
Send="11"B
Confirm="00"B
DL_DATA.ind(extract_prty,
extract_text(Frame))
T.Com is_data+(Frame) & Ack_expected=FALSE M.Send
not(is_text(Frame)) Send="11"B
Confirm="00"B
M.Send exist_dl_data_req( Discovered = TRUE M.Rec
DL_DATA.req(Pr=1, DSDU)) Send=incr(Send)
Ack_expected=TRUE
Fr=DSDU
Index=1
Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com)Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
M.Send not(DL_DATA.req(Pr=1, _)) & Discovered = TRUE M.Rec
exist_dl_data_req( Send=incr(Send)
DL_DATA.req(Pr=0, DSDU)) Ack_expected=TRUE
Fr=DSDU
Index=1
Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com, Fr)
Fr=concat(Fr, crc(Fr))
Phy _DATA.req(Fr)
M.Send not(DL_DATA.req(_, _)) Rr=0 M.Rec
Fr=""
Index=1
Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com, Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
M.Rec Phy_DATA.ind(Frame) & stop_timer(T1) M.$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
checkaddress(Frame) &
is_datat(Frame) &
is_‘ack(Frame)) & not(is_text(Frame))
M.Rec Phy_DATA.ind(Frame) & stop_timer(T1) M.Rec
not(check_frame(Frame) & Phy_DATA.req(Fr) T
heck—addresstFramerS Hraex=Hrdex+d
is_data+(Frame) &
is_ack(Frame)) &
Index<=MaxRetry
M.Rec Phy_DATA.ind(Frame) & stop_timer(T1) Stopped
not(check_frame(Frame) & DL_ABORT.ind(EL-2F)
check_address(Frame) & Phy_ABORT.req()
is_data+(Frame) &
is_ack(Frame)) &
Index>MaxRetry
M.Rec DL_ABORT.req(Strong=0) & stop_timer(T1) Stopped
not(DL_DATA.req(_, _)) & Ack_expected=FALSE |Phy_ABORT.req()
M.Rec DL_ALARM.req() & stop_timer(T1) Stopped

alarm_detection()

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

state state

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

Phy_ABORT.req()

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

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

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

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

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

(Test Command)

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

Procedure or function

Definition

Alarm_detection()

Check that the status of alarm mode is Active

build_RSO(ListRSO, Frame)

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

check_address(Frame)

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

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

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

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

is the

check_frame(Frame)

check that the frame Frame received is correct:

— number of bytes greater than or equal to 11 anddower than or|equal
to 128;

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

— command code recognized

com(DATA+, Pr, Send, Confirm)

Concatenation of the corresponding\bit fields to produce a specifi
command code

commapd(Frame)

Extraction of the value of thesxéommand code of the received fram
Frame

Yy

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 ‘€orresponding values from the communication cgntext

crc(Frame)

Calculation of the CRC of the frame Frame to send

create_lalarm(TPDU)

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

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

exist_d|_data_req(
DL_DATA.req(Pr, DSDU))

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

exist_d|_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_d|_req(DL_IB,req()) or
exist_d|_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, otherwide
extraction of the first ADP value to which the Secondary Station hhs

been programmed

extract_prty(Frame)

Extraction of the Priority field from a received frame Frame

extract_text(Frame)

Extraction of the Text field from a received frame Frame

init(TypeAG)

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

init_incrChain()

Set IncrChain to 0 if alarm supported, otherwise
to 1

init_timer(T1)

Setting of wakeup T1

is_ack(Frame)

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

is_data+(Frame)

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

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

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

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

stop_timer(T1) Stopping of wakeup T1

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

check that Discovered=FALSE then, after provision of a whole random
integer between 0 and 100, check that this integer is smaller than the

Joadori i AR Lo il A ; in th
respofseprovadtty(Secona—TADT M tnts—case oUts—memortzeq in e

TAB variable;

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

If the first TABi contained in the received ASO frame-Frame does |not
equal 00 or FF, check that FlagDSO=TRUE and check that the
Secondary Station has been programmed to one-of the TABi contgined
in the received ASO frame Frame. In this case; the first of these Values
is memorized in the TAB variable

time_oyt(T1) Triggering of wakeup T1

window] RSO() Provision of a whole random integer between 0 and MaxRSO-1 uded as
the number of the RSO time slot\in which the station shall reply (rgfer to
Annex F)

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

Errors [related to Link-E/D-are specified in Table 27.

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 Phydical
layer to transmit an Alarm
lreerrectrespensefrom-the-Secondary-Statien-afterMarRetryrepeated-transmissions—efa+reqlest

EL-2F This error leads to the re-initialization of the Data Link layer after having informed the Application
layer and caused the Physical layer to abort
End of communication due to expiration of delay T1

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

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

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

6.3.2 Transport sub-layer

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

6.3.3 Application sub-layer

As stated in IEC 62056-51, the client_connect and server_connect functions shalkbe clarified
accordjng to the communication medium used. For the local bus data exchapnge”profile with
DLMS,| the server_connect function is not accepted because the upsolicited service
management is not supported. The client_connect function is defined in Table 28.

Table 28 — Client_connect function definition

Procedure or function Definition

client_donnect(Adp, Ads) | If there is no active application association, thé function sets the context parameters
ADS, ADP and TypeAG used by the lower layers.

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

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

7 Ldcal bus data exchange with DEMS/COSEM

71 Model

The prpfile 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. This enablgs data
exchange over the Euridistbus with equipment that follow the DLMS/COSEM applicatioh layer
and th¢ COSEM.

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

7.2 Physical Layer

7.2.1 General

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

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

operation under Euridis remains possible with these initial settings.

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

7.2.2

Physical Parameters

Comm
size is

After S
MaxIng

The value of the maximum number of RSO time slots for the processing of a ‘Forgotten S
laxRSO, is set to 3.

Call’, N
The T(

7.2.3

Manag
is infor
the mo
the firg
applics

7.2.4

The PH

128 bytes.

ex, becomes 255 bytes.

Speed negotiation

peed negotiation, the newly negotiated speed is applied. The maximum fram

DL timeout maximum response waiting time from an upperayer is increased to 1

tion. By default this value is set to 1300 ms.

E/COSEM Physical ServiceSs)and service primitives

Table 29 — E/COSEM Physical services and service primitives

ysical E/COSEM protocal.includes services and service primitives listed in Table

inication always starts at 1 200 bauds without parity, one stop bit. The maximun] frame

b size,

tations

ement of the speed negotiation occurs in thesSupport Manager layer. The physical layer
med of the new speed to apply, affecting the’MaxIndex and TOL. As a consequgnce of
dification of the TOL value, following a_speed negotiation, the maximum waiting
t received byte of a frame rises to a.value higher than the TOL, depending

time of
on the

29.

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)
Phy_SETUP PHY_SETUP.req(params)
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The role assigned to each primitive is as follows:

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

a frame Frame;

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

Frame is available;

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

transmit a frame Frame without waiting for acknowledgement;

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

Phy— ;
trapsmission of a "Wakeup Call" signal;

Phy ASO.req(Frame) enables the Data Link layer to request the Physical layér-to tn

a "Forgotten Stations Call" frame;

Phy_ASO.ind(Frame) enables the Physical layer to inform the Data Link. layer that 3

Frgme has been received in one of the time slots of the forgotten station’s;

Phy RSO.req(Frame, Window) enables the Data Link layer to request the Physical |

tramsmit a Forgotten Stations Call frame Frame in the time slot-number Window;

Phy COLL.ind() enables the Physical layer to inform the Datd Link layer that a collisi

begn detected in one of the time slots of the forgotten stations;

Phy_ALARM.req() enables the Data Link layer to reql€st the Physical layer to trans

Alarm;

Phy ALARM.ind() enables the Physical layer toinform the Data Link layer of the ar

an plarm;

Phy_ABORT.req() enables the Data Link‘layer to request the Physical layer to
act|vity;

Phy_ABORT.ind(ErrorNb) enables the Physical layer to inform the Data Link layer

ocdurrence of a fatal error identified by the number ErrorNb.

Phy SETUP.req(params) enables the Data Link layer to request the Physical Lé

recpnfigure itself according-te~the parameters related to the speed negotiation.

7.2.5 State transitions

E/COSEM Physical state transitions are as specified in Table 30, Table 31, Table
Table 83.

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

— 59—

Initial Initiation conditions Actions Final
status Status
Initial Strue() MaxRS0=3 Stopped
MaxIndex=128
Collision=FALSE
SessionAGT=FALSE
wait_time(TICB)
Set_params(1200,
TOL=100ms,
TA10=120ms)
Stoppeg Rhy—ARRG-+eeHAGHEAGC=ACN stop—timerFOAS) W-AG
FlagAbort=FALSE
TypeAG=AGN
send_AG(TypeAG)
Stoppefl Phy_APPG.req(AG) & AG=AGT SessionAGT=TRUE W.AG
FlagAbort=FALSE
TypeAG=AGT
send_AG(TypeAG)
Stoppefl time_out(TOAG) Phy_ABORT.ind(EP-2) Initigl
SessionAGT=FALSE
Stoppefl Phy_ABORT.req() $none() Initiql
Stoppefl data-carrier_on init_timer(TAB) W.E[TABS
init_timer(TASB)
W.ETABS data_carrier_off stop_timer(TASB) Initiql
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(TEMRQO) & not(FlagAbort) & init_timer(TOL) M.Send
not(Carrier)
W.TAB time_out(TEMPO) & FlagAbort & not(Carrier) wait_time (TOL) T.S¢ssion
W.TAB time_out(TEMPO) & Carrier init_timer(TOL) W.E[TAB
W.TAB Phy_ABORT.req() FlagAbort=TRUE W.TAB
W.ETAB time_out(TAB) Phy_ABORT.ind(EP-3) W.TASB
PRy_ALCARN.INA()
stop_timer(TOL)
W.ETAB data_carrier_off & not(FlagAbort) stop_timer(TAB) M.Send
stop_timer (TASB)
W.ETAB data_carrier_off & FlagAbort stop_timer(TAB) W.TOL
stop_timer (TASB)
W.ETAB Phy_ABORT.req() FlagAbort=TRUE W.ETAB
W.TASB time_out(TASB) $none() Initial
W.TOL time_out(TOL) $none() T.Session
M.Send Phy_DATA.req(Frame) Service=NORMAL SendFirst
M.Send Phy_UNACK.req(Frame) Service=UNACKNOWLEDGED SendFirst
M.Send Phy_ASO.req(Frame) Service=ASO SendFirst
M.Send Phy_ABORT.req() $none() M.Send
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Initial
status

Initiation conditions

Actions

Final
Status

M.Send

time_out(TOL)

$none()

T.Session

M.Send

PHY_SETUP(params)

Set_params(new baudrate,
TOL=1000ms
TA10=1100ms,)
MaxIndex=255

M.Send

T.Session

SessionAGT=TRUE

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

Initial

T.Session

SessionAGT=FALSE

Phy_ABORT.ind(EP-1)

wail_time(TEMPO)

SendFilst

Strue()

stop_timer(TOL)
Size=size(Frame)

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

Sending

octet_sent_event & Size>0

Index=Index+1
send_octet(Frame;;lndex)
Size=Size-1

Sen

Hing

Sending

octet_sent_event & Size=0

stop_timer(TOE)
wait_time(TAO)

Index=1
Frame=

Ans

wer

Sending

Phy_ABORT.req()

stopvtimer(TOE)
wait_time(TAO)

init_timer(TA10)
FlagAbort=TRUE

M.R

<19

Sending

time_out(TOE)

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

ecC

Answe

Service=NORMAL |
Service=UNACKNOWLEDGED

init_timer(TA10)

M.R

ecC

Answe

Service=ASO

WinRSO=1
init_timer(TARSO)
init_timer(TA10)

M.R

<19

M.Rec

octet_received”event

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

Rec

Piving

M.Rec

Collision_detected_event

stop_timer(TA10)
Collision=TRUE
init_timer(TAO)

Rec

piving

M.Rec

tme_out{TATO)

$STTOoTTE)

~NeC

eived

M.Rec

Phy_ABORT.req()

FlagAbort=TRUE

M.R

ec

Receiving

octet_received_event &
Index<=MaxIndex

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

Receiving

Receiving

octet_received_event &
Index>MaxIndex

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

Received

Receiving

Collision_detected_event

stop_timer(TAO)
Collision=TRUE
init_timer(TAO)

Receiving

Receiving

time_out(TAO)

$none()

Received
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status Status
Receiving time_out(TARSO) Phy_ABORT.ind(EP-5F) Received
wait_time(TAO)
FlagAbort=TRUE
Receiving Phy_ABORT.req() Flagabort = TRUE Receiving
Received Service=NORMAL & not(Flagabort) Phy_DATA.ind(Frame) M.Send
init_timer(TOL)
Received (Service=NORMAL & Flagabort) | wait_time(TOL) T.Session
Service=UNACKNOWLEDGED
Received Service=ASO & Collision & Phy_COLL.ind() T.RSO
mottFtagaborty Cotitstor=FALSE
Receivé¢d Service=ASO & not(Collision) & Phy_ASO.ind(Frame) T.REO
not(Flagabort)
Receivé¢d Service=ASO & Flagabort $none() T.R$O
T.RSO (TypeAG=AGT) | stop_timer(TARSO) T.S¢ssion
(WinRSO>=MaxRSO0O) &
(TypeAG=AGN)
T.RSO (WinRSO<MaxRSO) & Index=1 W.RSO
(TypeAG=AGN) Frame=""
W.RSO time_out(TARSO) WinRSO=WinRSO+1 M.REec
init_timer(TARSO)
init_timet(TA10)
W.RSO| Phy_ABORT.req() Flagabort=TRUE W.RSO
Table 31 — Power supply management state transitions
(only for non-energized Secondary Station)
Initipl Triggering condition Set of actions Final state
Stafe
Initial alarm_detection() Flagalarm=TRUE Stopped
FlagSendAlarm =FALSE
station_power(ON)
Set_params(1200,
TOL=100ms,
TA10=120ms)
MaxIndex=128
Initial not(alarm_detection()) Flagalarm=FALSE Stopped
Set_params(1200,
TOL=100ms,
TA10=120ms)
MaxIndex=128
Stoppefl accur(cpt_carrier_on) & Flagalarm init_timer(TVASB) W.TYASB2
Stoppe H nr\t\nr(rlafa_r\arrinr_r\n) inif_fimnr(Tﬁlel 111 ) WL T ')SEU”_
init_timer(TAGT)
W.TOSEUIL |time_out(TOSEUIL)& not(Flagalarm) station_power(ON) W.AGT
W.TOSEUIL | occur(data_carrier_off) & not(Flagalarm) stop_timer(TOSEUIL) Initial
stop_timer(TAGT)
W.TOSEUIL |time_out(TOSEUIL) & Flagalarm station_signal(ON) W.AGT
Tend = TOAG
W.TOSEUIL | occur(data_carrier_off) & Flagalarm stop_timer(TOSEUIL) Hide
stop_timer(TAGT)
Tend = TOAGN
init_timer(Tend)
W.TOSEUIL | occur(cpt_carrier_on) & Flagalarm init_timer(TVASB) W.TVASB1
W.AGT occur(data_carrier_off) stop_timer(TAGT) W.Sel
init_timer(TOAPPEL)
W.AGT time_out(TAGT) & not(Flagalarm) station_power(OFF) Initial
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Initial Triggering condition Set of actions Final state
State
W.AGT time_out(TAGT) & Flagalarm init_timer(Tend) Hide
W.Sel occur(octet_received_event) stop_timer(TOAPPEL) Select
init_timer(TOBAVARD)
init_timer(TAO)
W.Sel time_out(TOAPPEL) & not(Flagalarm) station_power(OFF) Initial
W.Sel time_out(TOAPPEL) & Flagalarm station_signal(OFF) Initial
W.Sel occur(cpt_carrier_on) & Flagalarm & not(FlagSendalarm) init_timer(TVASB) W.TVASB1
Select occur(octet_received_event) stop_timer(TAO) Select
init timer(TAQ)
Select time_out(TAO) stop_timer(TOBAVARD) |W.Answer
init_timer(TOPRE)
Select time_out(TOBAVARD) & not(Flagalarm) stop_timer(TAO) Initial
station_power(OEF)
Select time_out(TOBAVARD) & Flagalarm stop_timer(TAO) Hide
init_timer(Tend)
W.AnsWer occur(octet_sent_event) stop_timern(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(FlagSendalarmy init_timer(TVASB) W.TYASB1
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
Hide time_out(Tend) & not(Flagalarm) station_power(OFF) Initial
Hide time_out(Tend) & Flagalarm & not(ElagSendAlarm) station_signal(OFF) Initig
Hide time_out(Tend) & Flagalarm & FlagSendAlarm Send_AG(AGN) W.AB
Hide occur(cpt_carrier_on) & Flagalarm & not(FlagSendalarm) init_timer(TVASB) W.TYASB1
W.AGepd occur(data_carrier_off") wait_time(TOALR) W.AB
Send_AG(AGN)
W.TVABB1 | occur(cpt_carrier-off) stop_timer(TVASB) Hide
init_timer(Tend)
W.TVABB1 |time_out(TVASB) FlagSendAlarm = TRUE | Hide
init_timer(Tend)
W.TVABB1 |time_ out(Tend) $none() W.TYASB2
W.TVABB2 oecur(cpt_carrier_off) stop_timer(TVASB) Initial
station_signal(OFF)
W.TVAEBBZ—eecurtdata—ecarrer—om $rered W-—TYASB1
W.TVASB2 |time_out(TVASB) Send_AG(AGN) W.AB
W.AB AG_sent_event FlagSendAlarm = Initial

FALSE
station_signal(OFF)



https://iecnorm.com/api/?name=e5ac8419d3c1277278461e51064084fa

IEC 62056-3-1:2021 © |IEC 2021

— 63 -

Table 32 — E/COSEM Physical State transitions: Secondary Station

Initial state

Triggering condition

Set of actions

Final state

Initial

energized()

MaxIndex=128
FlagRSO=FALSE
FirstWinRSO=FALSE

Setup_params(1200,
TOL=100ms,
TA10=160ms)
MaxIndex=128,

Stopped

Initial

not(energized())

MaxIndex=18
FlagRSO=FALSE
FirstWinRSO=TRUE

Stopped

Setup_params(1200,
TOL=100ms,

TA10=120ms)

Stopped

AG_received_event

Stop_timer(TOAG)
init_timer(TA10)

M.Rec

Stopped

Phy_ALARM.req()

TypeAG=ASB
Send_AG(TypeAG)

W.ASB

Stopped

time_out(TOAG)

MaxIndex=18
FirstWinRSO=TRUE

Initial

M.Rec

octet_received_event

Stop_timer(TA1Q)
Index=2

Frame=""
Read_data(RecB)
Concat(krame, RecB)
Init_tinder(TAO)

Receiving

M.Rec

time_out(TA10)

Phy, ABORT(EP-1)

WTOAG

M.Rec

Phy_ABORT.req()

Stop_timer(TA10)

WTOAG

M.Rec

PHY_SETUP(params)

Setup_params(new
baudrate,
TOL=1000ms,
TA10=1100ms)

See NOTE
MaxIndex=255,

M.Rec

Receiving

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

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

WTOAG

Receiving

time_out(TAO)

Phy_DATA.ind(Frame)
Init_timer(TOL)

M.Send

Receiving

Phy ABORT req()

Stop timer(TAQ)

WTQOAG

M.Send

Phy_DATA.req(Frame)

Stop_timer(TOL)
Size=size(Frame)

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

Sending

M.Send

Phy_RSO.req(Frame, Window)

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

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

Sending

M.Send

time_out(TOL)

Init_timer(TA10)

M.Rec
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Initial state Triggering condition Set of actions Final state
M.Send Phy_ABORT.req() Stop_timer(TOL) WTOAG
Sending octet_sent_event & Size>0 Index=Index+1 Sending

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

NOTE Pome operating sytems do not allow the modification of the timeout when the timer linked to this timeout is
in progress. These devices may update the values of the timeout only at the next reception sequence.
Table 33 — Meaning of the states listed\in the previous tables
State Definition
Initial Initialisation of the variables’of the layer
Stoppefl Waiting for a ‘Wakeup\Call’ signal
W.ETABS Waiting for the end<f an ‘Alarm Bus’ signal, received in a Stopped state
(Wait fqr end of " Alarm-
Bus ")
W.AG Waiting for\the end of a ‘Wakeup Call’ signal transmission.
(Wait fqr end of " Wakeup
Call ")
W.TAB Whaiting for an alarm bus signal during safety delay at the end of transmissipn of a
(Wait " JAlarm-Bus ") ‘wakeup Call’ signal
W.ETAB Waiting for an end of an ‘Alarm Bus’ signal received after the transmission pf a
(Wait fqr end of " Alarmx ‘Wakeup Call’ signal.
Bus ")
W.TASB Waiting for the triggering of wakeup TASB after the begin of the reception gf an
"Alarm-Bus" signal
W.TOL Waiting for the triggering of wakeup TOL
M.Send Initial state of the transmitter waiting for a frame to send

(Must Send)

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

SendFirst Sending the first byte of the frame to be sent

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

Answer Branching depending on the service requested

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

(Must Receive)

Receiving Recurrent state of the receiver receiving one byte at a time
Received Processing the received frame
T.RSO Testing the end of the last time slot for RSO frame reception

(Test la

st RSO)
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State

Definition

W.RSO
(Wait for end of an RSO time
slot)

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

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

W.TOSEUIL Waiting for the triggering of wakeup TOSEUIL

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

W.Sel Waiting for a preselection frame

(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.Agernd Waiting for the end of AG reception
W.TVAEB1 Waiting for the triggering of wakeup TVASB for an "Alarm Secondary-Bus" gignal
during a session
W.TVABB2 Waiting for the triggering of wakeup TVASB for an {Alafrm Secondary-Bus" signal
at the end of session
W.AB Waiting for the end of a "Alarm Bus" signal transmission
Table 34 — Definition of the procedures, functions and events
classified in alphabetical order
Procedure, function or event Definition

AG_redeived_event

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

AG_senpt_event

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

alarm_dletection()

Check that the station status of alarm mode is Active

collision_detected_event

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

concat(Frame, RecB)

Concatenation of the byte RecB in the being built frame Framg

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

data carrier off

energizied()

Check that the station is energized

init_timer(TOARPEL),
init_timpr(TOSEUIL),
init_timpr(TAGT),

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

init_timeT{TOBAVARDY;
init_timer(TOPRE),
init_timer(TOL),
init_timer(TOE),
init_timer(TAO),
init_timer(TA10),
init_timer(TARSO)
init_timer(TOAG),
init_timer(TVASB)

or init_timer(TAB)

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

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

octet_received_event

Event from the modem reporting that a byte has been received
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Procedure, function or event

Definition

octet_sent_event

Event from the modem reporting that a byte has been sent

read_data(RecB)

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

send_A

G(TypeAG)

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

send_octet(Frame, Index)

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

Setup_params(baurdate, TOL, TA10)

Setup of the parameters baudrate, TOL and TA10.

size(Frame)

Calculation of the number of bytes of the frame Frame

station |
or stati

| power(ON)
n_power(OFF)

Turning ON or OFF the energy supply to the device

station |
or stati

| signal(ON)
n_signal(OFF)

1

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

stop_tir
stop_tir
stop_tir
stop_tir
stop_tir
stop_tir
stop_tir
stop_tir
stop_tif
stop_tif
or stop

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

| timer(TAB)

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

stop_tir
or stop

her(TOAG)
| timer(TARSO)

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

time_o
time_o
time_o
time_o
time_o
time_o
time_o
time_o
time_o
time_o
time_o
time_o
or stop

t(TOAPPEL),
t(TOSEUIL),
t(TAGT),
t(TOBAVARD),
t(TOPRE),
t(ToL),
t(TOE),
t(TAO),
t(TA10),
t(TARSO),
t(TOAG),
t(TVASB)

| timer(TAB)

Triggering of wakeup TOAPPEL, TOSEUIL, TAGT, TOBAVARI
TOPRE, TQL,<’OE, TAO, TA10, TARSO, TOAG, TVASB or TAB

wait_tin
wait_tin
wait_tin
or wait |

he(TAO),
he(TICB),
he(TOL)
 time(TOALR)

Calculated delay during time TAO, TICB, TOL or TOALR

wait_wi

hdow(RirstWinRSO, Window)

Wait-time calculated as follows:

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

40 ms + (TARSO*Window) ms

(The 40 ms delay guarantees that the transmission has taken place in
the time slot)

Errors related to E/COSEM are specified in Table 35.
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Table 35 — Error summary table

expiry of TA10 wakeup (Secondary Station) before any character has been received from the Pri

Expiry of TOL wakeup (Primary Station) before the Data Link layer requests a frame transmission or

mary

EP-1 station
This error leads to the expectation of a "Wakeup Call" signal after having informed the Data Link layer
Expiry of TOAG wakeup before any "Wakeup Call" signal
EP-2
This error leads to the expectation of a "Wakeup Call" signal after having informed the Data Link layer
An alarm has been received
EP-3
This error leads to the reinitialization of the Physical layer after having informed the Data Link layer
AILJIIUIIIIdi iEIIUUI UIr ‘lIdIIDIIIiDDiUII dc‘lcuicd dl“lvl E)\pily UIr TUE vvq'r\cup
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 jof these errors occurs, it is sent up locally by means-of,the Phy_ABORT.ind service
primitiye. The complete list of fatal error numbers is given in/Annex C.
7.3 Data Link layer
7.3.1 General
The D3gta Link Layer used for local bus data exchange with DLMS/COSEM is based on th¢ same
principle as the Data Link E/D layer used far, data exchange with DLMS. The only differgnce is

the intgraction with the upper layers and processing of the speed negotiation.

At the
Suppo

7.3.2

The D
layer.

proces
Manag

7.3.3

't Manager layer.

Identification of data units

hta Link layer delivers all PDUs identified as DATA+ to the DLMS/COSEM Tra
Al other PDUs\atre directed towards the Support Manager layer, which recognis
ses knownRPDUs; unknown PDUs are simply ignored. See Table 41 for the S
er commands.

Role of the Data Link layer

upper level, the Data link layer interfaces the transport layer and the communjication

nsport
es and
upport

The p

e car

rpose of the Data timktayeristo:

ry out serialization and deserialization of the data;

e synchronise the transmission and reception frames;

o filter the frames according to primary and secondary addresses;

e ensure efficient protection against transmission errors.

7.3.4

Management of exchanges

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

acknowledgement of the received DPDU.

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

7.3.5

Data Link services and service primitives

Data link services are as specified in Table 36.

The ro

DL_DA
to reqy
class
concer
layer o

DL_DA
of the

param
broadg

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)

e assigned to each primitive is-as follows:

TA.req(Pr, Sevice class,.DSDU) enables the upper layer (Transport or Support Mg
est the Data Link layer'to'transfer a DSDU data packet with the priority Pr®, with
CONFIRMED or UNCONFIRMED. In the request, the service class parametgr only
hs the primary station. As long as the service class is UNCONFIRMED, the Da
f the primary station shall use a broadcast destination address;

TA.ind(Pr,/Service class, DSDU) enables the Data Link layer to inform the upp¢g

nager)
service

fa Link

r layer

arrival .0f a DSDU data packet with the priority Pr. In the indication, the servic¢ class

to UN

ONFIRMED for the upper layer:

bter .only concerns the secondary station. As long as the destination addres
ast,address, the secondary station data link layer shall set the Service_class par

s is a
ameter

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

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

layer o

f the presence of an Alarm;

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

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

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

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

DL_Dis
call to

DL_Dif
presen

cover.req() enables the Support Manager layer to request the Data Link layer|to
forgotten stations frame;

cover.ind() enables the Data Link layer to inform the Support Manager layer
ce of a call to forgotten stations frame;

DL_CHangeBaudrate.req() enables the Support Manager layer to request the Data Link |

send a

DL_Ch
the pre

DL_Ph
Data L
setting
TA10 g

7.3.6

The D4
6.2.4.

At the
manag
desting

7.3.7

DLMS
and T4

speed negotiation frame;

angeBaudrate.ind() enables the Data Link layer to inform the Support Manager |
sence of a speed negotiation frame;

ysicalSetupParameters.req(Params) enables\the Support Manager layer to requ
ink layer to carry out the modification of the‘settings related to a change of speed.
5 consist of the negotiated baudrate, the Timeout TOL that has passed 1 s, the t
f1 100 ms and MaxIndex which increases from 128 to 255 bytes.

Data Link parameters

ta Link parameters are the.same as for the Data Link layer in the profile with DLM

end of the baud rate change process, at the primary device side the Data Lin
es a timeout TES~(time out end of Setup) of 50 ms before processing all new re
d for the secondary device. This is to allow the equipment to correctly set up the

State transitions

ble 40.

send a

of the

ayer to

ayer of

est the
These
meout

S, see

K layer
quests
UART.

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

6 The Strong parameter differentiates the processing of fatal errors (Strong=1) from that of the other physical
disconnection requests (Strong=0) initialized by the Application sub-layer.
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Initial Triggering Conditions Set of actions Final
State State
Initial Strue() MaxRetry=2 Stopped

MaxChain = 5
init_incrChain()
Stopped |exist_d|_req() NbChain = 0 W.AG
MaxIndex=0
RepeatASO=FALSE
context(ADP, ADS, TypeAG)
init(TypeAG)
Phy APPG.req(TypeAG)
Stoppef [PRy_ABORT.INA(EFTOTND) DL_ABORT.INd(ErfforND) Jtopped
Stopped | Phy_ALARM.ind() DL_ALARM.ind() $topped
W.AG Phy_APPG.ind() & not(RepeatASO) & $none() T.Req
NbChain =0
W.AG Phy_APPG.ind() & not(RepeatASO) & NbChain =0 M.Send
NbChain <> 0
W.AG Phy_APPG.ind() & RepeatASO RepeatASO=FALSE M.RSO
Phy_ASO.req(Fr)
W.AG DL_ABORT.req(_) Phy_ABORT.req() W.EndS
W.End§ | (Phy_ABORT.ind(EP-2) & $none() Stopped
TypeAG=AGT) |
(Phy_ABORT.ind(EP-1) &
TypeAG=AGN)
W.End§ | Phy_ALARM.ind DL_ALARM.ind() $topped
W.End$ | Phy_ABORT.ind(ErrorNb) & DEABORT.ind(ErrorNb) V.EndS
ErrorNb<>EP-1 & ErrorNb<>EP-2
T.Req exist_dl_req(DL_IB.req()) Fr="" V.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)
T.Req exist_dl_req(DL_Discover.req(DSDU)) & MaxRSO0=1 M.RSO
TypeAG=AGT NbRSO=1
ListRSO=""
Collision=FALSE
Er=DSDILJ
Size=size_frame(Fr)
Fr=concat(Size, ADS, ADP, ASO, Fr)
Fr=concat(Fr, crc(Fr))
Phy_ASO.req(Fr)
T.Req not (exist_dl_req(DL_IB.req()) | Pr=0 M.Rec
exist_dl_req(DL_ Discover.req(_)) ) Send="00"B
Confirm="11"B
Fr=

Index=Index + 1

NbChain = NbChain + IncrChain
Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com, Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
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Initial Triggering Conditions Set of actions Final
State State
T.Req exist_dl_req(DL_XBR.req(proposed_baudrate) |Fr="proposed_baudrate" M.Rec
Index=Index + 1
NbChain = NbChain + IncrChain
Size=size_frame(Fr)
Fr=concat(Size, ADS, ADP, XBR, Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
M.RSO |[Phy_ASO.ind(Frame) & $none() T.RSO
size(Frame)=0
M.RSO |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 | | (MaxRSO=1 & not(Collision)) | (MaxRSO<>1 & | DL_Discowvet.ind (Collision, ListRSO) V.EndS
NbRSO>=MaxRSO)
T.RSO| |NbRSO<MaxRSO NbRSO=NbRSO+1 I‘fI.RSO
M.Senq |exist_dl_data_req( Send=incr(Send) I\bI.Rec
DL_DATA.req(Pr=1, Service class DSDU)) & Ack_expected=TRUE
(( & not(TreqTimout))) Fr=DSDU
NbChain < MaxChain Index= Index + 1
NbChain = NbChain + IncrChain
Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com, Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
Stop_timer(Treq)
M.Send |not(DL_DATA.req(Pr=%, _)) & Send=incr(Send) M.Rec
exist_dl_data_req( Ack_expected=TRUE
DL_DATA.req(Pr=0, Service class DSDU)) & Fr=DSDU
(( & not(TregTinTout))) Index= Index + 1
NbChain = NbChain + IncrChain
NbChaifis*"MaxChain Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com, Fr)
Fr=concat(Fr, crc(Fr))
Phy DATA.req(Fr)
Stop_timer(Treq)
M.Send |not(DL_DATA.req(_, _)) & TreqTimeout()& Pr=0 M.Rec
NbChain < MaxChain Fr=""
Index= Index + 1
NbChain = NbChain + IncrChain
Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com, Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
initTimer(Treq)
M.Send [NbChain >= MaxChain Phy_APPG.req(AGN) W.AG
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Initial Triggering Conditions Set of actions Final
State State
M.Rec |Phy_DATA.ind(Frame) & (check_frame(Frame) | DL_DATA.ind(extract_prty(Frame), M.Send

& _ _ extr_act_text(Frame))
check_address(Frame) & Confirm=incr(Confirm)
is_data+(Frame) & Ack_e)ipected=FALSE
is_ack(Frame)) & Index = 0
is_text(Frame) initTimer(Treq)
M.Rec |Phy_DATA.ind(Frame) & (check_frame(Frame) IA‘ak_eXPOeCted=FALSE M.Send
& .n. e?( e
check_address(Frame) & initTimer(Treq)
is_data+(Frame) &
is_ack(Frame)) & not(is_text(Frame))
M.Rec | |Phy_DATA.ind(Frame) & Phy_DATA.req(Fr) M.Rec
not(check_frame(Frame) & Index=Index+1
check_address(Frame) &
is_data+(Frame) &
is_ack(Frame)) &
Index<=MaxRetry
M.Rec | [Phy_DATA.ind(Frame) & DL_ABORT.ind(EL-2F) W.EndS
not(check_frame(Frame) & Phy_ABORT.req()
check_address(Frame) &
is_data+(Frame) &
is_ack(Frame)) &
Index>MaxRetry
M.Rec | |[DL_ABORT.req(Strong=0) & Phy_ABORT.req() 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) DLLABORT.ind(ErrorNb) V.EndS
M.Rec | |Phy_DATA.ind(Frame) & (check_frame(Frame).DL_ChangeBaudrate.ind(accepted_baurdate). | M.Rec
& (check_address(Frame) &
(Com =XBA)
M.Rec | | exist_dl_physical_setup_req(params) Phy_SETUP(params) T.Req
wait(TES)
Table 38 — DLMS/COSEM Link E/D state transitions: Secondary Station
Initial Triggering conditions Set of actions Final
State State
Initial $true() MaxRetry=2 Stopped
FlagDSO=TRUE
Discovered=FALSE
Flag_alarm=FALSE
Stopped ||Phy, DATA.ind(Frame) & check_frame(Frame) & ADP=extract_ADP(Frame) T.Com
check _address(Frame) Com=command(Frame)
Stopped | Phy_DATA.ind(Frame) & check_frame(Frame) & Phy_ABORT.req() Stopped
not(check_address(Frame))
Stopped | Phy_DATA.ind(Frame) & not(check_frame(Frame)) |$none() Stopped
Stopped | DL_Alarm.req() Phy_ABORT.req() Stopped
Flag_alarm = TRUE
Phy_ALARM.req()
T.Com |Com=IB Discovered=FALSE Stopped
DL_IB.ind()
Phy_ABORT.req()
T.Com |Com=ASO & DL_Discover.ind(TAB) W.MM
test_ TABi(Frame, TAB)
T.Com |Com=XBR DL_ChangeBaudrate.ind(proposed_baudrate) | W.MM
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Initial
State

Triggering conditions

Set of actions

Final
State

T.Com

is_data+(Frame) & is_text(Frame)

Ack_expected=FALSE

Send="11"B

Confirm="00"B

DL_DATA.ind(extract_prty,
extract_text(Frame))

initTimer(Treq)

M.Send

T.Com

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

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

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_baud_rate.req(acceptedBaudrate)

Discovered = TRUE

Fr= acceptedBaudrate

Index=1

Size=size_frame(Fr)

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

M.Rec

M.Send

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

Discovered ==TRUE
Send=incr(Send)
Ackexpected=TRUE

Fr=DSDU

Index=1

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

Stop_timer(Treq)

M.Rec

M.Send

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

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

Fr=DSDU

Index=1

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

Stop_timer(Treq)

M.Rec

M.Send

not(DLy'DATA.req(_, _))& TreqTimeout()

Pr=0
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

M.Rec

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

is_data+(Frame) &

is_ack(Frame)) &

is_text(Frame)

Confirm=incr(Confirm)

Ack_expected=FALSE

DL_DATA.ind(extract_prty,
extract_text(Frame))

initTimer(Treq)

M.Send

M.Rec

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

is_data+(Frame) &

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

Ack_expected=FALSE
initTimer(Treq)

M.Send
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Initial Triggering conditions Set of actions Final
State State
M.Rec |Phy DATA.ind(Frame) & not(check_frame(Frame) |Phy_DATA.req(Fr) M.Rec
& Index=Index+1
check_address(Frame) &
is_data+(Frame) &
is_ack(Frame)) &
Index<=MaxRetry
M.Rec |Phy DATA.ind(Frame) & not(check_frame(Frame) |DL_ABORT.ind(EL-2F) Stopped
& Phy_ABORT.req()
check_address(Frame) &
is_data+(Frame) &
is_ack(Frame)) &
trdex>MadRots
M.Rec ||[DL_ABORT.req(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 |lexist_dl_physical_setup_req() Phy_SETUP(params) M.Rec
Table 39 — Meaning of the states’listed in the previous tables
State Meaning
Initial Initialization of the variables of the layer
Stoppefl Waiting for the first request from the upper layer or for the first indicatiopn from
the.lower layer.
W.AG
(Wait fqr end of " Wake-up Waiting for the end of a "Wakeup Call" signal transmission
Calll")
W.End{ . .
(Wait fdr end of Session) Waiting for the end of a session
T.Req Testing the nature of a request coming from an upper layer
(Test Request)
M.RSO e )
(Must Hecéjve’RSO) Waiting for responses from a call of forgotten stations
T.RSO

(Test last RSO)

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

M.Send
(Must Send)

Test state of the frame to transmit. (The field Text may be empty)

M.Rec

(Must Receive)

Initial state of the receiver waiting for the first byte of a frame

T.Com
(Test C

ommand)

Testing the com field of a received frame

W.MM

event)

(Wait for Support Manager

Waiting to receive an event from the Support Manager layer
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Table 40 —

Definition of the procedures and functions
classified in alphabetical order

Procedure or function

Definition

alarm_detection()

Check that Alarm mode is active

build_RSO(ListRSO, Frame)

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

check_address(Frame)

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

. DP is APG or the station has been programmed to the ADP address;
. if the command code is ASO. |B or TRB. then ADS is ADG:

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

check_frame(Frame)

Check that the frame Frame received is correct:

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

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

e command code recognized and number.of bytes compatible with {he
command code

com(DATA+, Pr, Send, Confirm)

Concatenation of corresponding binary fields to obtain a specific command

commapd(Frame)

Extraction of the value of the eédommand code of a received frame Franpe

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

or concat(Frame, CRC)

Concatenation of the fields, Size, ADS, ADP, COM and Text or concatg¢nation
of the CRC at the end of the*frame Frame

context{ADS, ADP, TypeAG)

—_

Extraction of the corresponding values from the communication conte

crc(Frame)

Calculation of the CRC of the frame Frame to send

create_lalarm(TPDU)

Calculation of a TPDU with STSAP = 0, DTSAP = 0 and an
Unsoli¢itedRegPDU with: client-type = FFFF, serveridentifier = 0, objelct-
name.= FFFF variable type = boolean, value = TRUE

exist_d|_data-req(
DL_DATA.req(Pr, DSDU))

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

exist_d|_req()

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

exist_d|_req(DL_IB.reg()) or
exist_d|_req(DL_AS@-req(DSDU))

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

exist_d|_physicalsetup_req

Consumption of a baudrate reconfiguration event.

extract| ADP(Erame)

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

})IUHIGIIIIIIUUI ib Ulllp‘ly, “IUII U)\‘lldb“ull UIr ‘lilib VdiUU, U“IUIVV;DU U)\i.ldbi.i)n 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)
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Procedure or function

Definition

is_text(Frame)

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

size(Frame)

Calculation of the size of the frame Frame received

size_frame(DSDU)

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

stop_timer(T1)

Stopping of wakeup T1

test_TABi(Frame, TAB)

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

integer between 0 and 100, check that this integer is smaller than the

Joadori ik A Lo il A : SR,
S PONST PTOUaUTIY (SCCONMG— DT/ 1T ttS CaSt, oU 1S mMemortZear t

variable

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

If the first TABi contained in the received ASO frame Frame does not
00 or FF, check that FlagDSO=TRUE and check thatthe Secondary S
has been programmed to one of the TABi containgd in the received A§
frame Frame. In this case, the first of these valliesis memorized in th
variable

e TAB

)

ALSE

pqual
ation
5O

b TAB

time_oyt(T1) Triggering of wakeup T1

TreqTimeout() Verification that the waiting time of a_request from upper layers does pot
exceed a time t so that the time out duration TOL managed by the phyfsical
layer might happen eventually. This waiting time is necessarily less than TOL
and is armed once the indication is sent to the upper layer

window] RSO() Provision of a whole randem integer between 0 and MaxRSO-1 used gs the
number of the RSO timesslot in which the station shall reply (refer to
Annex F)

7.4 Bupport Manager layer

7.41 Overview

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

servicgs are:

e initlalisation of the hus;

e dis
e ala
e spHq

These
under

'm managéement;

ed negotiation.

Covery management;

ement

sérvices are managed in such a way that they are consistent with their manag

D) Wi a hase ) ) ha

ues as

specified in Table 41.

Table 41 — Commands managed by the Support Manager layer

Identifier Hexadecimal Role P/S
Value

ASO 07 Discovery request Primary Station

RSO 08 Discovery request response Secondary Station

1B 09 Initialisation of the bus Primary Station

XBR 0x12 Change Baudrate Request Primary Station

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

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

7.4.3 Discover service

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

7.4.4 _ Speed negotiation

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 devjce.

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

e Communication Speed Negotiation Frame

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

.................... > [IN ADS ADP ||COM ||Data [|CRE

|
COM=XBR (Change Baudrate Request)

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

e 0xQO 1 200 bauds,

e 0x@1 2400 bauds,
e 0x@d2 4 800 bauds,
e 0x@3 9600 bauds:

e Segondary station response frame:

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

< Al W mYal A
LA MNUOY MU

D faYa\l W Dot falmYal
I UIVI dld A1 A\>]

|
COM=XBA (Change Baudrate Answer).

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

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

Table 42 - List of parameters

Parameter Old value New value
Baudrate 1200 baud Value Negotiated
MaxIndex 128 255
TOL 100 ms 1000 ms
TA10 160 ms 1100 ms
7.4.5 Support Manager parameters
For a grimary station, the value of the maximum number of RSO timeslots for the procesjsing of
a ‘discpver’ frame is set to 3.
7.4.6 State transitions
Suppoft Manager layer state transitions are as specified in Table_43) Table 44, Table #5 and
Table 46.
Table 43 — Support Manager layer state transitions: Primary Station
Initigl Triggering Conditions Set of actions Final
State $tate
Stoppegd Exist_req(discover) TABi=0 M.Rec
DL_Discover.req()
Stoppdd Exist_req(change_baud_rate) Baudrate = proposed_baudrate M.Rec
DL_ChangeBaudrate.req()
Stoppdd DL_abort.ind(ErrorNb) T Abort.ind() Stopped
Update(FatalError)
Stoppdd Exist_req(init_bus) DL_InitBus_req() Stopped
Stoppdd Exist_req(abort) DL_Abort.req() Stopped
Stoppdd DL_alarm.ind() MM alarm.ind() Stopped
M.Rec Exist_cnf(discover) MM discover.cnf(disc list) Stopped
M.Rec Exist_cnf(change_baud_rate) & Baud_rate = accepted_baudrate Stopped
check(proposed_baudrate) DL_PhysicalSetup.req(accepted_baudrate)
M.Rec Exist_cnf(change_baud_rate) $none Stopped
nof(check(received_baudrate))



https://iecnorm.com/api/?name=e5ac8419d3c1277278461e51064084fa

IEC 62056-3-1:2021 © |IEC 2021 -79 -

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_Discover.cnf() Stopped

test_TABI(TAB)
Stopped exist_ind(discover) & MM_Discover.cnf(not_TABi) Stopped
not(test_ TABi(TAB)
Stopped exist_ind(dl_change_baud_rate) & | accepted_baudrate =min(received_baudrate, Sending
programmed_baudrate)
check(proposed_baudrate) & N , e s
Bt—SetupBaudrate-regtaccepted—bavdrate’
not(energized_station) Init_timer(TWS)
Stoppdd exist_ind(dl_change_baud_rate) & | DL_ABORT.req(Strong) Stppped
not(check(received_baudrate)) T_ABORT.ind()
Stoppdd DL_abort.ind(ErrorNb) T_ABORT.ind() Stppped
Update(FatalError)
Stoppgd Alarm_detection() & DL_ALARM.req() Stppped
DL_ALARM.req()
Sending time_out(TWS) DL_PhysicalSetup.req(accepted_baudrate) Stppped
Table 45 — Meaning of the states listed in the previous table
State| Meaning
Stoppdd | Waiting state for a request or the first indication from the lower layer.
M.Rec Waiting state for a response following the sending of a request
. Waiting for the end of transmission from lower layers; This wait is limited by a timeout TWS with a
Sending
value of 150 ms.
Table 46 — Definition of procedures, functions and events
State Meaning
Alarm_|detection() Check that alarm mode is active
exist_ipd(indication) Check for the presence of a change of baudrate, IB or Discover indicator]
exist_ihd(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 layers.

check(received_baudrate)

Check that the received baudrate falls within the acceptable range.

min(received_baudrate,
programmed_baudrate)

function.

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

Test TABI(TAB)

00 is memorised in the TAB variable.

TAB variable.

All other values of TAB are not valid.

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
probability of the response expected in the second TABi. In this case the value

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

General

C 2021

The Transport layer is totally identical at the primary and secondary station. Its role is to ensure

the fra

gmentation and reassembly of the application protocol data units.

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

the tra

nsport layer of the peer station.

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

link lay

units being received are complete before closing the reception.

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

7.5.2

The st

The st

Transport Data Units

ucture 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

ucture of the Data units that follow is:

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

e The¢ Dsap field comprises 3 bits. [Didentifies the data units under DLMS/COSEM. |

val

e of 6;

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

has a

e The End field indicates if thestransport unit is the last. As long as the Application dgta unit

is f

e The First field indicates®if the Transport unit is the first or not. Whilst the first field is

the
foll
uni

TPDU shall contain the source and destination adresses. All the transport un
bw are relative to the connection defined by STSAP and DTSAP carried on the fir|
, until thesarrival of the transport unit with the End field. As long as the TPDU is t

and last, thetwo fields, End and first are both TRUE. A TPDU that does not contain a
and DTSAPR cannot have the field First as TRUE;

e Th

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

ragmented and the current transport data unit is not the last, its value stays as FALSE;

TRUE,
ts that
st data
he first
5TSAP

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

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

e The payload field contains the application data. The first TSDU has a maximum size of 241
bytes and 243 for those that follow. Until the speed negotiation has taken place, the sizes

are

limited to 114 and 116 bytes respectively.

Transport layer services are specified in Table 47.
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Table 47 — Transport services and services primitive

Service Service primitive
T_DATA T_DATA.req(STSAP, DTSAP, Pr, Service class, TSDU)
T_DATA.ind(STSAP, DTSAP, Service Class, TSDU)
T_ABORT | T_ABORT.req()
T_ABORT.ind()

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

ungonfirmed service;

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

e The primitive T_ABORT.req enables the Application layer to requestithe Transport layer to

endg

its activity;

e The primitive T_ABORT.ind enables the Transport layer to inform the Application layer of

an gerror necessitating an end to communication.

7.5.3

Transpgort layer state transitions are as specified in Table’48, Table 49 and Table 50.

State transitions

Table 48 — Transport state transitions

Initigl Triggering conditions Set of actions Hinal
State State
stoppel $true Init() Idle
idle T_DATA.req(STsap, Dtsap, TSDU, SMsg = TSDU M.HirstFgt
Service_class,)
Idle DL_DATA.ind(Pr, TPDU)& check_fgt(TPDU) & Tsap(TPDU, STsap, DTsap) Red
first_fgt(TPDU) & not(last_fgt(TPDU)) .
initBuffer()
updateBufferRec(TPDU)
Idle DL_DATA.ind(Pr, Service_class, TPDU) & Tsap(TPDU, STsap, DTsap) Idle
check_fgt(FPDU) & fisrt_fgt(TPDU) & o
last_SgH{TPDU) & isSizeOK () initBuffer()
updateBufferRec(TPDU)
T_DATA.ind(TPDU, STsap, DTsap)
Idle DL_DATA.ind(Pr, Service_class, TPDU) & Tsap(TPDU, STsap, DTsap) Idle
CRECK_IgUTPDUT & IIST_Tgu( T PDUT & .
last_sgt(TPDU) & not(isSizeOK()) initBuffer()
T_DATA.ind(TPDU, STsap, DTsap
Service_class,)
Idle DL_DATA.ind(Pr, Service_class, TPDU) & DL_ABORT.req() stopped
not(check_fgt(TPDU) )
T_ABORT.ind()
Idle DL_DATA.ind(Pr, Service_class, TPDU) & initBuffer() Idle
check_fgt(TPDU) & not(fisrt_fgt(TPDU)) & .
Iast_sgt(TPDU)) T_DATAInd(TPDU, STsap, DTsap
Service_class,)
Idle T_ABORT.req() DL_ABORT.req() stopped
Idle DL_ABORT.ind(ErrorNb) T_ABORT.ind() stopped
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Initial Triggering conditions Set of actions Final
State State
M. Size(SMsg)>FirstPayload() End=0 M.NextFgt
FirstFgt .
First=1
DL_DATA.req(DSap,End, STsap,
DTsap, Service_class,
FirstPayload())
update(SMsg)
M. Size(SMsg)<=FirstPayload() End=1 Idle
FirstFgt
i First=1
DE_DATATEq(DSap,tnad, S1sap,
DTsap, Service_class,
FirstPayload())
M.FirsFgt | DL_ABORT.ind(ErrorNb) T_ABORT.ind() stopped
M.Nex{Fgt | Size(SMsg)>NextPayload() End=0 M.NextFgt
First=0
DL_DATA.req(DSap;End, STsap,
Service_class, min(SMsg,
NextPayload()))
update(SMsg)
M.Nex{Fgt | Size(SMsg)<=NextPayload() End=1 Idle
First=Q
DL_DATA.req(DSap,End, STsap,
Service_class, NextPayload())
M.Nex{Fgt | DL_ABORT.ind(ErrorNb) T_ABORT.ind() stopped
Rec DL_DATA.ind(Pr, Service_class, TPDU)& initBuffer() Idle]
t(check_fgt(TPDU
not(check_fgt(TPDU)) T_DATA.ind(TPDU, STsap, DTsap,
Service_class,)
Rec DL_DATA.ind(Pr, Service_class;)TPDU) & Tsdu(TPDU) Reg
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(TPDU, STsap, DTsap) Idle
check_fgt(TPDU) & net(fisrt_fgt(TPDU)) & .
not(last_fgt(TPDU)" ) & not(isSizeOK ()) InitBuffer ()
T_DATA.ind(STsap, DTsap,
Service_class, TPDU)
Rec DL_DAJA%ind(Pr, Service_class, TPDU) & Tsdu(TPDU) Idle]
check\fgt(TPDU) & not(fisrt_fgt(TPDU)) &
Iast_fg(TPDU) ) & isSizeOK updateBufferReC (TPDU)
T_DATA.ind(STsap, DTsap,
Service_class, TPDU)
Rec UL_UATA.MMA(FT, SelviCe_CIdsSs, TFUU) & ISdP(ITFUU,; STs4dp, U1Sdp) rdaie
check_fgt(TPDU) & not(fisrt_fgt(TPDU)) & )
last_fg(TPDU) & not(isSizeOK ()) InitBuffer ()
T_DATA.ind(STsap, DTsap,
Service_class, TPDU)
Rec DL_DATA.ind(Pr, Service_class, TPDU) & Tsap(TPDU, STsap, DTsap) Rec
check_fgt(TPDU) & first_fgt(TPDU) & InitBuffer ()
not(last_fgt(TPDU))) ) & isSizeOK () updateBufferRec(TPDU)
DL_DATA.req(DSap,End, STsap,
DTsap, Service class, text=NULL)
Rec DL_DATA.ind(Pr, Service_class, TPDU) & Tsap(TPDU, STsap, DTsap) Idle

check_fgt(TPDU) & first_fgt(TPDU) &
not(last_fgt(TPDU))) ) & not(isSizeOK ())

InitBuffer ()

T_DATA.ind(STsap, DTsap,
Service_class, TPDU)
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Initial Triggering conditions Set of actions Final
State State
Rec DL_DATA.ind(Pr, Service_class, TPDU), & Tsap(TPDU, STsap, DTsap) Idle
check_fgt(TPDU) & first_fgt(TPDU) & .
last_fgt(TPDU) & isSizeOK () InitBuffer ()
updateBufferRec(TPDU)
T_DATA.ind(STsap, DTsap,
Service_class, TPDU)
Rec DL_DATA.ind(Pr, Service_class, TPDU), & Tsap(TPDU, STsap, DTsap) Idle
check_fgt(TPDU) & first_fgt(TPDU) & )
last_fgt(TPDU) & not( isSizeOK()) InitBuffer ()
T_DATA.ind(STsap, DTsap,
oelvice_Class, TFUU)
Rec DL_ABORT.ind(ErrorNb) T_ABORT.ind() stopped
Table 49 — Meaning of the states listed in the previous table
State Meaning
Stoppdd Stopped
ldle Waiting state for a request from the application /ayef or an indication from the Oata
Link Layer
M.FirsfFgt -, i . p L .
(Must first Fragment) Initial transmission state with fragmentation ‘of the application data unit
M.Nex{Fgt Transmission state with fragmentation of the application data unit for the followihg
(Must pext Fragment) fragments
Rec Reception state with fragmentation of the received data units

Table 50 — Definition of the procedures and functions classified in alphabetical grder

Proceldure 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 field$
DTSAP and STSAP correctly set and the field First = TRUE

FirstPgyload()

—

Determination of the FirstPayload size. This determination invokes the Suppoft
Manager layer which returns back the value 114 or 241 depending whether th
speed negotiation took place or not.

14

init()

Initialization of state chart

mHBuqedTPDU)

Processing related to a first fragment

ADDLL ol H

Tl H HH 1 L £ 4 s H S s 4l s £ il s fE, et H
Fre-nittatratte-of-the-APBU-deseriptorpoints-to-thetopof-thebuffer—and-the size
of receivable data is equal to the size of the APDU. These parameters are provided
by the Application layer.

IsSizeOK()

Check that the dat unit size is not greater than the available memory at the
destination.

last_fgt(TPDU)

Check if the fragment is the last or not. The last fragment always has the field END=
TRUE

min(SMsg, Payload)

Takes into account the size of the smallest of two parameters.

NextPayload()

Determination of the NextPayload size. This determination invokes the Support
Manager layer which returns back the value 116 or 243 depending whether the
speed negociation takes place or not.

Size(SMsg)

Calculate the size of the message SMsg in bytes

tsap(TPDU, STsap,
DTsap)

Extraction of the fields STSAP and DTSAP of the TPDU

tsap(TPDU)

Extraction of the data fields of the TPDU
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Procedure or Function Definition

UpdateBufferRec(TPDU)

Application buffer without exceeding the maximum size of the APDU; then the

accordingly.

If the size of the data received exceeds the available buffer size, the buffer is
reinitialised and the upper layer is informed of reception with an empty buffer.

Update of the received Data buffer: Transfer of the TPDU data received into the

pointer describing the buffer, and the total length of the data received are increased

Update(SMsg)

amount.

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

7.6
7.6.1

Application Layer

General

The specification of the Application layer can be found in IEC 62056-5-3. Hewever, giV

nature

of the medium used and the characteristics of the lower layers, the following restr

and behaviour apply.

7.6.2

All exc

Broadcast Management

Broaddgasting can only be used by a primary station. The type(of service used will be prop

from th

will us¢ a specific destination address if the service type.is confirmed or a broadcast adq
the seivice type is unconfirmed.

The sgdcondary station shall not respond to requests carried by an unconfirmed servic
lack of|lresponse is managed by the application layer depending on the type of service.

Broadgasting will always be done witholita speed negotiation, that is, at 1 200 bauds,

data si

7.6.3

Secon

ze of 114 bytes at the application layer level.

Management of EventNotifications or InformationReports

jary stations cannotitransmit on the bus without having been requested. Manager

event notifications or information reports is done in Euridis with the use of an alarm. The

station

is responsible ;for engaging the necessary actions to interrogate the equ

genergting an alarm

7.6.4

Priority Management

Eurldls prof|le pr|or|ty management occurs at the Data Link layer. The DLMS/C

en the
ictions

hanges use confirmed services by default. Only broadcasting uses unconfirmed services.

agated

e Application layer to the Data Link layer, which, depending on the service type sp¢cified,

iress if

2. This

with a

nent of
rimary
ipment

OSEM

precedence over those of Eurldls for greater homogenisation.

s take

However, in order to maintain compatibility with the DLMS profile, the priority management field
(Pr) is maintained up to the Transport level. The transport layer simply ignores it in its relation

with th

7.6.5

e application layer.

Management of releasing Application Associations

DLMS/COSEM Application Associations can be active only as long as the supporting layer of
the DLMS/COSEM Application Layer is active. The Association is terminated when the activities
of the lower layers are terminated.

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

RLRQ

!/ RLRE services.
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Note that if an Application Association is released by using the RLRQ / RLRE services, this
does not affect the supporting layer.

8 Local bus data exchange — Hardware

8.1 General

The protocol describes the data exchanges between a Primary Station and Secondary Stations
connected in parallel on a hardware bus. The Primary Station is connected to the bus by a
passive magnetic plug.

This clpuse describes the following items:

a) the|signal characteristics;
b) the|lbus characteristics;
c) thelmagnetic plug;

d) the|Primary Station;

e) thelSecondary Station;

f) the|[energy supply characteristics.
8.2 General characteristics
8.2.1 Signal transmission at 50 kHz

Transmission includes:

QO

) binpry data transmission;

) bi-directional, half-duplex;

) bayd rate: 1 200 Bd + 1 %, 2 400 Bd\x1 %, 4 800 Bd + 1 %, 9 600 Bd = 1 %;
)

o O T

eqyal duration of bits 0 and 1;

e) amplitude signal modulation.(ASM) of a 50 kHz + 3 % carrier;
f) polprity:

e |0 = carrier detected,

e |1 = carrier notdetected

The signal characteristics are defined by the carrier envelope described in Figure 6.
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Vevho AT I Tev0 |
Vev
S
0,8 Vev N
Vevl0 I l I
Vevh1 l
—_— - I______ _

IEC

the maximum level for transmission of a "1"

the minimum level for transmission of a "0"

the maximum level for transmission of a "0"

he minimum guaranteed time for an envelope to remain lower than Vevh1

he minimum guaranteed time for an envelope to remain between \Vevl0 and VevhO

Figure 6 — Signal envelope‘on the bus

Fect operation;
ing TevO0 the level of the envelope shallnot vary by more than 20 %;

ing the gaps between Tev0 and Tey1; the envelope rise or fall is exponential or d
Isoid, with addition of frequency-transients;

0 and VevhO are not the extremes of the envelope, but rather the low and high limits for

amped

j) total harmonic distortion of the 'signal during continuous wave transmission is legs than

15
k) al
[) for

%, with a resistor of 100 Qcor a capacitor of 31,8 nF in place of the bus;
he voltages are specified in peak values;

maximum time-guaranteed for "0" transmission signal = VevlO0;
maximum time-non-guaranteed for "0" transmission  signal = Vevh1;
maximum,time guaranteed for "1" transmission signal < Vevh1;

maximum time non-guaranteed for "1" transmission  signal < Vevl0.

8.2.2

Energy supply signal transmission

Time Bit definition (time of "1" or "0"), several parameters have to be taken into ag¢count:

8.2.21

Figure

Characterization of the remote supply of energy

7 gives the representation of the bus for the remote supply of energy.
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Secondary
Primary i Station
Station Coupling BUS st
orage
element
DC
Power
Supply Secondary
Station
Storage
element

IEQ

NOTE External DC power supply is optional. Supply DC power can be integrated inside)Primary Station.

Figure 7 — Bus representation

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

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

8.2.2.2 Energy supply source

The erfergy supply source provides the bus with the values of voltage and current according to
the template of Figure 8.

VA

v S

AVO SNNNNN

Key
V1=22V,V2=35V
11 =80 mA, 12 =250 mA, 350 mA <13 =1 000 mA

Figure 8 — Power supply characteristics

The ripple noise will be less than 10 mV peak from 1 kHz to 1 MHz and 100 mV peak for
f<1kHz.

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

The co

Primary Secondary
Station e S E— Station
! | [Response ] L
IDLE1 IDLE2 REC | Wait REC Wait EMISSION Wait
B PRESELECTION _
INIT SESSION SESSION

-
|

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

Secondary

_— —
Primary
Station
IDLE1 IDLE2 REC ( Wait REC Wait
B PRESELECTION o

IDLE3

nsumption, depending on the states, is specified below.

Figure 10-States associated to a session: for non-selected Secondary Static

Station

IEC]

IEC

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

Idle mode 1
Idle mode 2

Idle mode 3

Reception mode

Wait mode

Emission state

15 mW max. (established mode);
15 mW max.;
15 mW max.;
40 mW max. + nx10 mW max. (n

40 mW max. + nx10 mW max. (n

= number of devices);

= number of devices), see note;

140 mW max. + nx10 mW max. (n = number of devices), see note.
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Worst case is the transmission of 9/10 "0" bits:

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

e Emission state 180 mW max. + nx14 mW max. (n = number of devices) see note.

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

NOTE Reception and Emission consumption depends on the message content number of "0". Those values are
average consumptions with an equal number of "0" and "1" bits.

8.2.3 Simple Secondary Station and multiple Secondary Station

A simple Secondary Station is equivalent to a logical address ADS.
A mult|ple Secondary Station is equivalent to several logical addresses ADS.

The ngtion of multiple Secondary Station, see Figure 11, allows the addressing of d{fferent
devicep located inside a Secondary Station on a secondary bus.

Device 1
— ADS1
Device 2
BUS ADS BUS Interface ADS2
) Device n
Simple L | ADsn
Secondary Station
Multiple
Secondary Station IEC

Figure 11(= Simple and multiple Secondary stations

The s€lcondary bus strueture fundamental points are as follows:

a) thellength of seeondary bus is not included in the length of main bus;

b) the|secondary’bus is four wires with two wires dedicated to signal and two wires dedicated
to ¢nergy supply;

c) a Secondary non-energized Station, simple or multiple, is always equivalent to a mgximum
of twd/Secondary Stations towards physical communication parameters;

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 maximum length of the secondary bus is 50 m;
f) the maximum number of devices on the secondary bus is 6;
g) the cable is the same as the one used on the primary bus;

h) it is possible to transmit alarms from a device to a primary station through the interface,
when power supply is permanent on this bus. This report is made by carrier transmission
TAB. The primary station, the interface and the devices shall be in Alarm mode active (see
4.4.12).
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us 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
8.3.1

Bus specification

General characteristics

a) Specific support for remote reading and programming. The bus always has a magnetic
socket and one Secondary Station (minimum);

b) The bus topology is unimportant, and can be linear, or star or tree without loop, jprjovided
that the total wired length of cable does not exceed 500 m (cable of power supply inc
The¢ secondary bus, inside a Secondary Station, is not included in this value;

c) Th
eng
d) Ga
ang

uded).

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

rgized and non-energized stations;

vanic isolation is maintained between the bus and all the electronics of the trans
receivers, with voltage ratings which are required in the standards applied to Sec

Stations;

e) Su
f) Frg

g) ong
but

pply 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;

The maximum number of devices associated to Secondary Stations (simple or m
on the bus is 50;

In case of a mix of Secondary Station types, Energized and non-energized, con
on a same bus, a rule gives the maximum number of each type:

o if N1 is the number of non<energized multiple Secondary Stations on the bus
o if N2 is the number of\non-energized simple Secondary Stations on the bus;

e if N3 is the number of energized Secondary Stations on the bus, then
inequations haye.to be respected:

mitters
pndary

on the

ultiple)

nected

these

1) 2*(N1 +-N2) + N3 <100 when power supply is integrated to the Rrimary

Station;

2) 2*(N>+ N2) + N3 <98 when power supply is external, connected directly on

the bus

of these Secondary Stations can accidentally stay in low impedance (transmissiof mode

without emission of "0" transmission), without interrupting the communication;

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

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

8.3.2

Indoor

Cable characteristics

telephone cable of type:

e single twisted pair and screen (aluminum) with drain wire;

e conductor: solid tinned copper of 0,5 mm to 0,6 mm nominal diameter;

e insulation PVC.
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Electrical characteristics:

—-91-—

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) linear looped resistance:

b) linear looped inductivity:

¢) linear mutual capacity:

d) loss factor of capacity:

e) capacity unbalance, wires to screen:

154 Q/km to 220 Q/km;
500 pH/km to 800 puH/km;
80 nF/km to 130 nF/km;
5 % maximum;

5 % maximum;

f) [cOmpleEX characteristic impedance.
g) |linear phase shift (50 kHz):

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

(4 L2170 119 £2;

150°/km maximum.

impedances Z and Z’ greater than 1 000 Q at 50 kHz (Figure 12).

Test
equipment

8.3.3 | Wiring

a) cornection ofySecondary Stations shall ensure the continuity of the drain wire (e.g
terminal distrnibution boxes);

Equivalent to

Figure 12 = Equivalent diagram of the test equipment

IEC

ith the

. three

erence

nected

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 1 000 Q, 0,25 W,
depending on the overvoltage ratio). To ensure that the bus withstands an accidental
connection to 230 V mains, a 47 nF capacitor of proper voltage capability should be in series

with this resistor.
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8.4 Magnetic plug
8.4.1 Function
8.4.1.1 Simple magnetic plug

The magnetic plug consists of a mobile plug (primary) and a fixed socket (secondary).

When the two halves are joined, the magnetic plug transfers signals between the HHU
connected to the plug and the bus connected to the socket, in both directions.

Each part consists of half a ferrite transformer with an air-gap in the magnetic circuit.

To compensate the high series inductance and the low parallel inductance~ofs such a
transfdrmer, a resonating capacitor and a damping resistor on both sides(|convart this
transfgrmer into a fourth order band-pass filter centered near 50 kHz, with a Q'factor <3.

This allows the use of a simple square wave source for the transmissiofn-and eliminates the
frequepcy transients.

8.4.1.2 Magnetic plug with energy supply

In add|tion to the previous characteristics, the magnetic plug with energy supply allows the
transmlission between 400 kHz and 600 kHz signal. The default value is fixed at 500 kHE. This
signal |s rectified and filtered before injection of d.c. sighal‘'on the bus.
8.4.2 Common mechanical characteristics

Dimensions in mil|limetres

7,501
D
- DF 451011
> - > =1 +0.1
||, 10
A |
Ferrite pot
core FP 36 x 22 A
-l A
ps s .
A X f
— Q|| < |
Q| ® e
S S} Q
Y
Y
A\ [

IEC

Key
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.

Ferritedis_a standard fypn for a maximum froqnnnr\y of less than 100 kHz:

e Initjal permeability more than 1 800;

e Tan 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 asso

compohents.

Reception

Rpd
I L

Source 50 kHz

Rs Rsd

Key

Rpd  drimary damping, resistor

Cpr grimary resopance capacitor
Csr condary'resonance capacitor
Csd condary damping capacitor
Rsd eondary damping resistor

Lp
Ls
Rp
Rs

Bus

primary inductance
secondary inductance
primary resistance

secondary resistance

ciatied

Figure 14 — Associated components of the magnetic plug

8.4.3.2 Associated components in socket, bus side

Serial capacitor Csr resonating with Ls.

Parallel damping resistor Rsd.

Parallel capacitor Csd in series with Rsd to ensure immunity to accidental connection to 230 V

mains.

8.4.3.3 Associated components, plug side

Serial capacitor Cpr resonating with Lp.
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Serial damping resistor Rpd: (depending on the 50 kHz source, and including all series
resistances (at 50 kHz), such as flexible cord, connector, etc.).

A 50 kHz source which can be a square-wave source.

Receiver circuit, demodulation and squaring, connected to the Cpr Rpd node (e.g. full wave
rectifier and threshold circuit).

In receiving mode, the output impedance of the 50 kHz source shall be maintained at less than
a few ohms, even for low voltage, to ensure damping of the primary circuit.

8.4.4 Electrical Block Diagram with energy supply plug
The electrical block diagram with energy supply plug, 8.4.1.2 is shown in Figure\15, with its
associatied components.
Receptipn
C'sr
Rpd C'pr | Low-pass
_‘_l_ I:I |_ I__ow-pass filfer L
filter Lp Ls Csq
S 50 kH
oUr i I_ Rectifier Bus
Rp Rs filter Rsq
/ Regulation
L | J_ Protection
L O ,
Sourge 400 kHz High frequency
to 609 kHz band-pass filter High-pass filter e
Key
Rpd |primary damping resistor Lp primary inductance
C'pr |primary resonance capacitor Ls secondary inductance
C'sr |secondary resonance capacitor Rp primary resistance
Csd [secondary damping capacitor Rs secondary resistance
Rsd [secondary 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’prand C’sr differ slightly from Cpr and Csr due to the low-pass filter impedance at 50 kHz.

The 400 kHz-600 kHz part provides means for the remote supply.

8.5 Functional specifications of Primary Station transmitter (for 50 kHz signal)

The Primary Station transmitter is the assembly of a Primary Station transmitting source and
the magnetic plug.

The signal transmitted at the bus outputs shall fit into the limits (see Figure 6), of the whole
temperature range, with:

a) Tev0 and Tev1 shall comply with the values Table 51.


https://iecnorm.com/api/?name=e5ac8419d3c1277278461e51064084fa

IEC 62056-3-1:2021 © |IEC 2021

— 05 —

Table 51 — Primary station transmitter: Tev0 and Tev1 values

1200 bauds | 2400 bauds | 4 800 bauds | 9 600 bauds
Tevi(us) 750 330 140 60
TevO(us) 750 330 140 60

b) Vevh1=0,25V

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

Open

c) V¢
d) V¢

With g

e) V¢
f) Vs

With g

g) V¢
h) Ve

In addition, the output terminals should be opén-circuit or matched to a 100 Q resistan
ance of 31,8 nF.

capaci
i) the
j) the
rev,
These
DF = (
8.6

The H
(demo

vi0 = 5,8 V;
vhOo =7,5V.

vi0 =4V,
vhO = 4,8 V.

vi0 = 5,2 V;
vhO = 6,5 V.

circuitat bus output:

Socket

resistor of 100 Q in place of the bus:

capacity of 31,8 nF in place of the bus:

Emitter |— Plug Vev
l
——
Primary .
Station Coupling , “Bus

values have to be respected with a magnetic air gap
t,25 mm + 0,25-mm) = 5'° mm.

noise transmitted at the bus output, in all conditions and at all frequencies up to
after extinction of transients, shall-not exceed 10 mV peak between 1 kHz and 1 MH

overvoltage spike due to.the switch from transmission mode to reception mode,
erse, shall not exceed 0,25 V peak, in all conditions.

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

rimary. Station receiver is the assembly of a Primary Station receiving
julation and squaring) and the magnetic plug.

— =

EC

ce or a

I MHz,
Z,

or the

circuit

The receiver shall function correctly (defined as frame repetition rate < 10-3) 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:

a) Tev0 and Tev1 shall comply with the values Table 52.

Table 52 — Primary station receiver: Tev0 and Tev1 values

1200 bauds | 2400 bauds | 4800 bauds | 9 600 bauds
Tevi(us) 700 290 125 50
TevO(us) 700 290 125 50
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Récepteur [— Prise |Embase| vey !
b) Vevh1=10,25V; |
C) Vevl0 = 0,7 V, Station c | I
S ouplage Bus !
d) Vevh0=3,2V. Primaire |
|
Through 31,8 nF: :
e) Vevh1=0,20V; :
f) Vevl0 = 0,55 V; H
IEC
g) Vevko—=25-\-
In add|tion, the receiver in condition b) (100 Q in series) shall function correstly (defined as
frame fepetition rate < 107°) with:
h) a cpntinuous wave signal of 0,1 V peak from 1 kHz to 1 MHz;
i) a spuare pulse of 20 V of duration 5 ps;
i) aspuare pulse of 3,5 V of duration 200 pus.
8.7 Functional specification of Secondary Station transmitter (for 50 kHz signal
The signal transmitted at the bus outputs shall fit inte*the limits specified, in the|whole
tempefature range with:
a) Tey0 and Tev1 shall comply with the values Table 53.
Table 53 — Secondary station transmitter: Tev0 and Tev1 values
1 200 bauds _|\\2 400 bauds 4 800 bauds | 9 600 bauds
Tev1(us) 750 330 140 60
TevO(us) 750 330 140 60
b) Veyh1=0,1V.

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

With 1

c) Ve

d) Ve

DO Q in place of the bus:
10 =1,2'V;
hO= 1,8 V.

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 =1,5V;
f) Vevh0=25V.

In addition, with the two bus terminals connected to a resistance of 100 Q or a capacitance of
31,8 nF:

g) the overvoltage spike due to the switching from transmission mode to reception mode, or
the reverse, shall not exceed 0,75 V peak, in all conditions;

h) the noise transmitted at the bus output, in all conditions and at all frequencies up to 1 MHz,

after settling of transients, shall not exceed 10 mV peak between 1 kHz and 1 MHz.
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In add
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)
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ition:

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

bus terminals;

k)
inc

8.8

luding the secondary station is fixed to 15 pF.

Functional specifications of Secondary Station receiver (for 50 kHz signal)

the transmitter shall tolerate permanent short circuit and connection to 230 V mains at the

the maximum common mode capacity between bus inputs and other inputs of the device

The receiver shall function correctly (defined as bit error rate < 10-3) for a sinusoidal input

signal whose characteristics are defined above and for the whole temperature range wi
a) Tey0 and Tev1 shall comply with the values Table 54.
Table 54 — Secondary station receiver: Tev0 and Tev1 values
1 200 bauds 2 400 bauds 4 800 bauds 9 600-bauds
Tevi(us) 700 290 125 50
TevO(us) 700 290 125 50
With g voltage generator with negligible internal impedance, in comparison with
impedance of the receiver:
b) Veyh1=10,3V;
c) Veyl0 =2V,
d) Veyh0=8V.

In addition, the receiver shall be insensitive to:

e) ap
f) ap

Input impedance at 50 kHz:

g) the
cor
hay

ermanent signal of 0,25 V peaKfrom 1 kHz to 1 MHz;
Ulse of 20 V of duration 5, us:

input impedance,\whether the receiver is powered up or not, at up to 5V peal
sist of a resistance in parallel with a reactance. Energized and non-energized
e to be considered:

For an energized station:
> 20 kQ
> 20 kQ (60 mH) if inductive

resistance

reactance

>100 kQ (30 pF) if capacitive
For a non-energized station:
> 10 kQ
> 10 kQ (30 mH) if inductive
> 50 kQ (60 pF) if capacitive;

resistance

reactance

impedance above the clamping voltage is > 200 Q at 50 kHz;

logical level 1 (no signal on the bus): 200 Q;

energized station and 100 pF for a non-energized station.

input

, shall
cases

internal clamping can occur at more than 5V peak, provided that the dynamic input
minimum input impedance at 50 kHz with an output locked in position transmission of a

the receiver shall tolerate a permanent connection to 230 V mains, at the bus terminals;

maximum common mode capacity between bus inputs and other inputs: 15 pF for an
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All impedances used for measurements as specified in 8 should be of 1 % accuracy.

9 Unidirectional local data transmission interface

9.1 Introduction

The purpose of this clause is to specify the unidirectional communication interface from a
Metering device to Consumer Energy Management Systems. This interface is called TIC,
"Transmission of Information to the Customer".

Metering equipment based on electronic technology incorporates increasingly varied pricing
plans pnd offer to the grid user information interfaces such as multi-screen displays or
programmable output contacts, in addition to the basic metering functions. Most] off these
devicep also integrate options allowing the grid user to obtain real-time information on|power
consumption and to automatically control loads through a digital information output.

The TIC "Transmission of Information to the Customer" constantly sends out the managed
contrag¢tual parameters, as well as consumption levels measured by theymetering devicg. This
digital [information output is refered to as the "information output’~im the remainder|of the
documgnt.

The TIC may be used by the customer to connect to systems-such as:

e ar¢mote display,
¢ algad management device,

e a ppower manager.

An au)iliary power supply allows connection“and use of a wireless interface, such as a radio
modulg, to the information bus.

The TIC uses twisted pair carrier signalling to deliver information by a modulated, wired| digital
serial gonnection, which constantly!sends out the information managed by the metering device.

The information output is asynchronous, and the information is serially transmitted cyflically
over the line. All data transmitted is preceded by a label used to identify it.

The TILC is described as’a system defined by three hardware components (transmitter, receiver,
bus) and by a proteeol with technical, physical and logical characteristics.

9.2 General-description

This clpuse specifies two unidirectional communication profiles for the TIC protocol:

e the Historical TIC,
e the Standard TIC.

9.3 Historical TIC
9.3.1 Overview

The Historical TIC communication profile is the first version of the TIC and has been
implemented in ten millions residential and C&| meters already. The main characteristics of the
Historical TIC are the following:

9.3.2 Character transmission

The baudrate is fixed and set to 1 200 bauds.
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haracter is transmitted in a coherent 10-bit set whose content is as follows:

e a start bit corresponding to a logical "0",

e 7 bits to represent the ASCII character,

e 1 parity bit, even parity,

e a stop bit corresponding to a logical "1".

When a series of bits is sent, the Least Significant Bit (L.S.B.) comes first; the Most Significant
Bit (M.S.B.) comes last as per Figure 16.

Startbit =]19V) DIt 1 DIl £ DIt o Dit 4 DIt o DIt o Fdrity DIU oL0pP DIt

When
are redg

9.3.3
9.3.31

The TI
betwes
and 33

Figure 16 — Character transmission

h group of information is transmitted, the characters are transpiitted in the directiq
d (left to right).

Data transmission protocol
General

C continuously transmits frames, one after anether. A transmission-free pause is
n the end of one frame and the start of the _next one. Its duration is between 1
,4 ms.

The frames are of variable length that depends on the type of subscription the Cutom

from th

e Distribution Service and contain-all the information present in the meter's me|

that may help with power management,

A fram

e is made up of three parts:

e Th

"Start TeXt" STX (0x02) character indicates the start of the frame,

e The frame body, made ‘up of multiple Information groups,

e Th

"End TeXt" ETX (0x03) character indicates the end of the frame.

All of the meter's‘data is delivered by several Information groups that each form a coher
with a Jabel and“an associated value that let them be easily distinguished from one another.

The ti

IEC

n they

placed
6,7 ms

er has
mories

ent set

ebéetween two successive Information groups of a single frame shall not be great

er than

33,4 m

S.

The content of an Information group is made of seven fields as follows:

e A"Line Feed" LF (Ox0A) character indicating the start of the group,

e The Label field, whose length is less than or equal to eight characters,

e A "SPace" SP (0x20) character in Historical mode, as a separator between the "Label" field
and the "Data" field,

e The Data field, whose length is defined for each Information group,

e A "SPace" SP (0x20) character in Historical mode, as a separator between the "Data" field
and the "checksum" field,

e The "Checksum" field, calculated as given below,
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A "Carriage Return" CR (0x0D) character indicating the end of the Information group.

<LF>
0x0A

<SP>
0x20

<SP>
0x20

<CR>

Label 0x0D

Data Checksum

Area controlled by the checksum

Figure 17 — Historical TIC: information group structure

IEC

The C¥
[ ]
ang
Thi
To

The re
letter)

9.3.3.2

9.3.3.2.

ecksum is calculated as follows:

The Checksum is calculated on the fields of the Information group: the Label,the sep

the Data as shown in the Figure 17.
5 Checksum is then truncated to 6 bits (this is done using a logical AND with 0x3

get the Checksum, 0x20 is added to the previous result.

sult will therefore always be a printable ASCII character (symbol, numeral, upp|
ranging from 0x20 to Ox5F.

Information group construction

1 General

The Lgbel and the Data to insert in each Information’group are configured in 2 types of |

Reado
elemer

The lis
the "in
instang
instang
shall b
on fieldq

9.3.3.2

The R4
referer
readod

Uit lists, associated to the Parameters lists! Both types of list have the same nun
ts, settled in the same order.

t of the parameters contains the-identification of the Data as it has to be transmi

formation bus" and the Data format. The two lists are of profile generic interfacs
es as defined in Clause 6 o0f-lEC 62056-6-2:2017. These profile generic interfac

b defined in a Utility companion specification. As consequence, they cannot be m
, unless by firmware.upgrade.

.2 Readout_list

adout lists‘are DLMS/COSEM standard readout profile instances. Their capture
ces the'Data to be transmitted over the twisted pair signalling carrier line. Each st

t profile instance is for a given purpose. The Data is transmitted in the order defi

the ca;rture objects attribute of the related profile generic interface class instance.

arator,

F)

ercase

st: the
nber of

ted on
e class
e class

es may not be available™for some applications. In such a case, their content and order

odified

bbjects
andard
hed by

9.3.3.2.3
9.3.3.2.3.1

Parameters list

General

The parameters consist of the Label of the Data as it has to be transmitted to the Information

bus, th

NOTE

9.3.3.2.3.2

e Data format, and the optional timestamp.

Historical applications have no optional timestamp.

Label

The Label is an ASCII string up 8 characters long, containing the identification of the Data to
be sent to the "information bus".
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9.3.3.2.3.3 Data format

The format parameter carries the format of the Data as it has to be sent on the information bus.
The TIC supports 3 data formats:

String: this format is used for the identification of the device, messages or any other information
which needs this format. The Data is a sequence of characters. Example: 031207112233.

Decimal: the decimal format is used for expressing any measured quantity. This quantity can
be an energy value, demand, voltage, etc. The following rules apply for decimal values:

o Wt’len the related quantity is an energy, a 9 digits decimal format is used meaning from
00(Q 000 000 up to 999 999 999. Energy data are in Wh, varh or vah.

e When the related quantity is a demand, a 5 digits decimal format is used meaninlg from
00 POO up to 99 999. Demand data are in W, VAR or VA.

e Exgepted the subscribed current which is expressed using a 2 digits¢décimal formaf, (from
00 pp to 99) all the other values related to current as it is transmitted on the information bus
usg a 3 digits decimal format, meaning from 000 up to 999.

o When the quantity is a duration, it is expressed using 2 digits,decimal format from 0D up to
99.

e Current data are in Amps.
o When the related quantity is a voltage, a 3 digits decimal format is used, meaning fr¢gm 000
to 999. Voltage data are in Volts.

When the current value of the related quantity has‘fewer digits than the ones specified pbove,
leading zeros are used for filling the related value up to the number of digits specified.

Binary] the binary format is used for expréssing any status or output state; the size depejnds on
the kind of data to send out.

The fofmat is carried as an enum(having the following values:

1) String — the length of the-string is explicitly defined by the length of the data.
2) Det¢imal 2 digits
3) Detgimal 3 digits
4) Dec¢imal 5 digifs
5) Degimal 9. digits

(
(
(
(
(
(6) Binjary,

9.3.3.3——Process

Every time a frame has to be constructed, the frame is first intialized by the insertion of the
Start of TeXT <STX> character at the beginning of the Frame. Then the device, using the
Readout List and the related Parameters list, extracts the Label and parameters from the
Parameters list on one part, and the Data from the Readout list on the other part.

For each couple of Label and Data, the device

e Prepends the information group data with a Line Feed <LF>,
e Calculates the Checksum related to the Information group,

e Inserts the Checksum after the Information group, and

e Adds a Carriage Return <CR> after the Checksum.
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This terminates the process related to an Information group construction. When all the
Information groups have been processed, the device closes the frame by adding an End of TeXt
<ETX> at the end of the frame, and then perfoms the Physical data transmission on the local
data transmission interface.

9.4 Standard TIC

9.4.1

Overview

The standard TIC profile is an enhancement of the Historical TIC profile. The main
characteristics of the Standard TIC are the following.

9.4.2

The S
transm
of 1 20

9.4.3
9.4.3.1

The St
refer t
charac

Character transmission

tandard TIC character transmission is the same than the Historical HE) ch
ission (9.3.2). The only difference is that the fixed baudrate is set to 9 600 bauds i
0 bauds for the Historical TIC.

Data transmission protocol
General

andard TIC data transmission is similiar to the Historicak¥IC data transmission.
b 9.3.3. The only difference is the separator which™uses the Horizontal TAB
ter instead of a SPACE ASCII character, as can beseen in Figure 18 and Figure

Aracter
nstead

Please
ASCII
19.

Format of a group containing nonstime-stamped data

T
<HT> <CR>
1’y Data (0X09) Checksum (0X0D)

sLF> Label <HT> |
(0X0A) (0x09)~

Area controlled by the checksum

Figure 18 — Standard TIC: Application information group structure

Format'of a group containing a piece of time-stamped data.

<L F3
(0x0A

\J
<HT> : <HT> <HT> <
La(b\ﬂ\g) (0x09) Timestamp (0x09) Data (0x09) Checksum 0

=

CR>
kOD)

Area controlled by the checksum

IEC

Figure 19 — Standard TIC: Timestamped information group structure
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9.4.3.2 TimeStamp

Some data to be sent to the Customer needs to be flagged with their capture time. The format
is SYYMMDDhhmmss with the following meaning:

Field Meaning Description

S Season This field identifies the season, which can be Winter or Summer.

e When cleared, the season is WINTER
— The S field has to be set to "H" when DST is inactive with

L Lol 1 \ a4 [l lodf. .1 1 \ lo-orblo s O th
\mvanu-varuc ) artud T (UUUDULTUT varuc ) arc Ul STU 11U U n e

clock status,

— The S field has to be set to "h" if ever the clock status invalid
bit or doubtful bits are set to 1.

¢ When set, the season is SUMMER.

— The S field has to be set to "E" if ever-the clock statuq bit 0
(invalid value) and 1 (doubtful value) @re both set to 0,

— The S field has to be set to "e" if ever the clock status invalid
bit or doubtful bits are set to 1.

e When the season character is not applicable (DST disablgd), it
has to be replaced by a SPACE.

NOTE Doubtful value and invalid\bits are those defined in the attribute 4| of the
Clock interface class in IEC 62056-6-2:2017, as formatted in 4.1.6.1.

YY Year This field holds the 2 last digits in decimal form of the year. The(|value
is from 00 up to 99.

MM Month This field holds\the value of the month in decimal form. The vdlue is
from 01 up.toy12.

DD day This field“holds the day of the month in a decimal form. The vglue is
from'04 up to 31.

hh hours This field holds the value of the hours in a decimal form. The |[value
is from 00 up to 23.

mm minutes This field holds the value of the minutes in a decimal form. The|value
is from 00 up to 59.

ss seconds This field holds the value of the seconds in a decimal form. The|value
is from 00 up to 59.

Examples:
 December 25, 2008, at 10:35 pm 18s is coded as: H081225223518, with H meaning that it is winter.
* July 14, 2009, at 7:45 am 53 s is coded as: E090714074553, with E meaning that it is summer.

9.5 Unidirectional TIC Hardware
9.5.1 Overview

The physical characteristics of components and signals described in this chapter are consistent
with the three unidirectional communication profiles of the TIC protocol.


https://iecnorm.com/api/?name=e5ac8419d3c1277278461e51064084fa

- 104 - IEC 62056-3-1:2021 © |IEC 2021

9.5.2 Output terminal descriptions

The TIC interface has an information output and a power supply output.

The connection is made via a terminal board including 3 terminals. The terminal accepts flexible
or rigid cables.

An example of the marking used is given in Table 55.

Table 55 — TIC terminal board pin out

Markig Foumction
N Common
| Information
A Power supply

9.5.3 Characteristics of the power supply

The pgqwer supply allows customers to connect the output of the TIC to a telecommunjication
device|(a radio module for instance). Wireless communication is‘of great help when:

e The wired connection is not convenient (in case of walls or long distances between meter
and power manager),

e A IIrge number of appliances use TIC data. In this case, the radio device is an efficignt way
to broadcast data.

The pgwer supply is made available to supply<power to a single equipment located closeg to the
meter.|Thus, the principle of information busidoes not apply to the power supply circuit.

The pdwer supply circuit has the following characteristics:

e Without load: when no load.is_connected to the output of the power supply, the voljage at
the| power supply terminals is*13 Vrms max;

e With load: the power supply circuit complies with the characteristics in Table 56.

Table 56 — Power supply characteristics

Power supplied rated 130 mW minimum

Voltage AC 6 Vrms (10 %) 50 kHz modulated sinusoidal
signal

NOTE Maximum peak voltage: 12 V, including signal
hy .

4
HSTeFSoh-

Protection e The circuit can support a permanent short circuit

e The input/output should withstand to a voltage of
230 V, 50 Hz in case of accidental connection to
the customer installation mains

Furthermore, the output impedance of the TIC power supply is purely resistive at 50 kHz.

9.5.4 Characteristics of the information circuit
9.5.4.1 General

The present subclause describes the hardware specifications the information circuit interface
shall comply to.
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Specification of the information bus

Access to the information bus is done via terminals N and I, and the signals may be distributed
on a wired bus.

The specifications of this paragraph apply to the information circuit and do not concern the
power circuit of the TIC.

In order to ensure correct operation and compliance of the electrical characteristics, the
information bus length shall not exceed 500 m (any topology).

rraa-al hall £

The cq
transm
shall b
receive
from tr

The co
— Sin
— Sin
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Its eleq
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e ts

The ab

BatRa-ar—afaraa-ati-an—aid B fion 1N PPN FUPoNH e toalotadd
TSOTITCT o TITatrioT OO S oUTTe oo T Tars— Stratt oo garvarroarny— mrosuratcu—IT

ission electronics within the meters. The internal electronics of the receiving™d

rs to a single bus. The purpose of this requirement is to keep common-mode
bvelling between receivers.

nnection cable is an indoor telephone cable with the following properties:

gle twisted pair and aluminum screen with drain wire;
gle-strand tinned copper wire 0,5 mm in diameter;

C insulator.
trical characteristics are:

ntinuous loop resistance at 20 °C: 176 to 192.Q /km.
characteristics at 50 kHz between -15 °C-and +45 °C are:
Loop resistance: 154 Q /km to 220 Q /km.

Loop inductance: 500 yH/km to 800,pH/km.

Mutual capacity: 80 nF/km to 130°nF/km.

Capacity loss factor: 5 % maximum.

Unbalanced capacity, conductor-screen: 5 % maximum.
Characteristic impedance: 74 Q to 115 Q.

Linear phase-shijftyat 50 kHz: 150 degrees/km maximum.

ove characteristics are given for a symmetric source isolated from the cable scre

the impedances Z2and Z’ greater than 1 000 Q at 50 kHz (see Figure 20).

bm the
evices

e galvanically insulated from the bus to enable the simultaneous connectiofi~of multiple

current

en with
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T

Test
equipment Equivalent to

9.5.4.3

One p
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When
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- Ag
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IEC

Figure 20 — Equivalent diagram of the test equipment

Connecting the information bus
bint of the drain wire shall be connected to earth, if any, or to an equivalent ref

al. No impedance (except the cable itself) of less than 1 000 Q at 50 kHz s
ted between the bus cables and that of the screen or the earth.

Ising cables slightly outside the above specifications:

erence
hall be

a cable whose linear resistance or capacity is greater, the bus maximum length shall be

reciluced. The bus maximum length changes approximately in inverse proportion to th¢

he linear resistance or capacity.

able with a lower linear resistance or capacity may lead to excess voltage in the
b receiver placed on an empty and very long bus. This problem may be resol
Cing between the bus leads, near the end opposite the transmitter, a dampening 1

b value

inputs
ved by
esistor

(330 Q to 1 000 Q; 0,25 W)whose value depends on the excess voltage ratio. A capacity of

47 hF and appropriate. breakdown voltage shall be placed serially with this resistanc¢ so as
to withstand an accidental connection to the mains.
9.5.5 Characteristic of the signal
9.5.5.1 General
Table $7 shows the main characteristics of the various modes.
Table 57 — Signal characteristics
Characteristics Historical Standard
Transmission Binary by amplidude modulation with a carrier at 50 kHz £ 3 %
Transmission Single direction
Bit duration Equal duration of bits for "0" and "1"
Coding logic Negative: meaning that when the carrier is present the bit is equal to "0"
and when the carrier is absent the bit equals to "1".
Data rate of the transmission 1200 Bauds £ 1 % 9 600 Bauds £ 1 %
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9.5.5.2 General requirements of the signal over the information circuit

The signals present on the bus are defined in Figure 21 and are characterized by the following
parameters.

[

Vevh1 is the maximum level of the range for transmitting a "1".

O

Vevl0 is the minimum level of the range for transmitting a "0".

o O

)

)

) VevhO is the maximum level of the range for transmitting a "0".

) Tev1 is the minimum guaranteed time during which the range has a level below Vevh1.
)

D

TevO0 is the minimum guaranteed time during which the range has a level between Vevl0
and_VevhQ

f) Veyl0 and VevhO are not the extremes of the range, but rather the low and high, lirits for
corfect operation.

g) During Tev0 the level of the range shall not vary by more than 20 %.

h) During the intervals of time between Tev0 and Tev1, the range's increasing or decieasing
is gxponential or damped sinusoid with the addition of low-frequencydransients.

i) The harmonic distortion rate, during continuous carrier transmission-on a load of 100 Q, is
lesg than 15 %.

A

the voltages are specified in peak values.

TTW 7

(\
s MMV o

U U Tev

Tev0

IEC

Figure 21 — Signal envelope on the bus

9.5.5.3 Transmitter specific requirements

The TIC transmitters are defined within the particular specifications of metering devices. The
physical characteristics adopted for the TIC outputs are the same as those of EURIDIS when
not modified by Clause 9. Consequently, the requirements for a TIC transmitter are deduced
from the requirements of the transmitters of EURIDIS secondary stations.

The signal transmitted over the bus satisfies the general requirements of 9.5.5.1 and 9.5.5.2
along the entire temperature domain, with:

a) Tev1l =Tev0 = 60 us at 9 600 bauds
750 ys at 1 200 bauds.
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When the two connection terminals to the information bus are in open circuit, the following
condition shall be met:

b) Vevho = 25 V.

When the two connection terminals to the information bus are connected to a resistor ranging
from 100 Q to 2 kQ, the following condition shall be met:

c) Vevld =1,2V;

d) Vevh0 =5V,

e) Vevh1=10,2 V.

When fhe two connection terminals to the information bus are connected to a 31,8 nF gapacitor
in serigs with a 1 Q resistor, the signal being measured at the terminals of the 1 Q resistopr, and
multipljed by 100, the following condition shall be met:
f) Veyl0 =1,5V.

g) Veyh0=5V.

h) Veyh1=0,2V.

NOTE Measuring these voltages, across a capacity, may show an abnormal( amplification of the low-frequency
transienjs.

Additignally, when the two connection terminals to the information bus are connected to 4 100 Q
resistor or to a 31,8 nF capacitor, the following condition-shall be met:

i) Parasite signals due to switching from transmission mode (logical "1") to blocked mode
(logical "0") and vice versa shall not exceed 0¢Z5V peak in any case.

j) The noise level measured at the terminals-0f’the information bus, in any case, and in the
freIuency range [1 kHz; 1 MHz], shall net exceed 50 mV after that the transients have
elapsed.

on:

In addI
k) The transmission circuits shall withstand a permanent short-circuit and the accldental
corlnection of a 230 V, 50 Hz network to the outputs terminals.

I) The short-circuit current shall not be destructive to the components of the transmission
cirquits (no requirement'on the value of the short-circuit current. It should be consistgnt with
the| specifications of;the equipment, including specific consumptions of the TIC).

m) Common-mode.capacity between terminals of the information bus and the other tefminals
othe metering-device is below 15 pF.

9.5.5. Receiver specific requirements

A device.feceiving signals from the information bus is declared compatible with the TIC
transmitters if it interprets correctly the transmitted messages under the conditions described
above (9.5.5.3).

A conformity test should make it possible to guarantee that devices are compliant with the
characteristics specified herein.

It is also recommended the presence on this hardware of an indicator light showing that the
device is receiving data transmitted by the meter.

Furthermore, the integration of the consumer's information networks' topological restrictions
makes it possible to describe the input characteristics and the sensitivity levels that the
receivers shall take into account in order to ensure this compatibility.


https://iecnorm.com/api/?name=e5ac8419d3c1277278461e51064084fa

IEC 62056-3-1:2021 © |IEC 2021 - 109 -

Thus, this subclause's requirements allow the connection (without any position restrictions) of

1 up to 5 receivers onto a single client information bus.

To comply with this background, the receiver shall work correctly with an input signal that

verifies the following characteristics:

a) Tevl=Tev0 = 50 ys at 9 600 bauds,
700 ps at 1 200 bauds.

Following values are obtained with a signal generator whose internal impedance is negligible

compared to the receiver's input impedance.

b) Veyh1=0,4V.
c) Veyl0 =0,8V.
d) Veyh0=5V.

When the TIC is used with a bus, specific attention shall be paid to the bus’and the regeivers
design} The receivers input signals levels may exceed the levels specified)for direct connexion

(LC cirpuits).

In addition, the receiver shall be insensitive to:

e) A permanent sinusoid signal whose frequency is within thevange: [1 kHz; 1 MHz] and
pedk value is equal to 0,1 V.

f) A

g) A 20V pulse lasting 5 ps.

armonic distortion of 50 %.

eiver's input impedance at 50 kHz inclides a resistive component in parallel
reactive component.

whose

with a

For signals running up to 5 V peak, thefollowing values are to be followed whether or phot the

receiver is powered:

h) A resistive parallel componentbetween 500 Q and 2 000 Q,
realctive parallel companent: > 2 000 Q,if it is inductive,

> 10 k Q, if it is capacitive.

i) In the case of a malfunction in the reception electronics, the receiver input impedanc
renmpain above 200 Q.
Additionally;the physical construction of the receiver makes it possible to verify the fo
poihts

j) Common-mode capacity between the connection terminals to the customer infor|
sy . : L

e shall

lowing

mation

k) When a permanent voltage of 230 V 50 Hz is applied on his input terminals, the receiver

device shall not damage to the circuits of the meter (information circuit and power
circuit).

supply
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Annex A
(normative)

Specification language

A.1  Vocabulary and operating rules

To describe the role of each layer of the local bus data exchange profiles unambiguously, the
specification uses a table formalism modelling the real behaviour by a controller with a finite
number of states.

To eac{h controller corresponds a unique logic table; this logic table may be brokert 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 feference controller.

Each physical table consists of lines known as state lines. Eachcstate line describes the
trigger|ng condition (column 2) for the machine to pass from an initial state (column 1) to|a final
state (¢olumn 4) by executing a set of actions (column 3).

The first initial state is the start-up state of the controller. This state is unique; 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 doesinot have a stop state. A finite controller may
have gdne or more stop states. These states*are also represented by using italic charpcters.
This convention means that the order in which the states are presented in a physical fable is
not imIortant.

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 physical fable is
therefdre governed by presentation considerations only. Nevertheless, it is logical to bggin by
descrilhing the transitions of the start-up state.

A set ¢f actions in a state line shall be considered as a critical section (i.e. an uninterrnuptible
sequence). The actions described there shall be executed in the order in which they are Written.
An actjon is defined by an invocation of a named procedure instantiated with a zero list,[one or
more garametérs between parentheses. All referenced named procedures shall be the $ubject
of sepFrate descriptions. However, there are two predefined actions: assignment = and|empty

action [pnone() (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
example of a simple condition. All referenced boolean named functions shall be the subject of
separate descriptions.
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An event condition expresses the wait for an event. It may be composed of several events or
simple sub-conditions.

When the assessment of a triggering condition gives a true result, the condition is satisfied.
The satisfaction of a triggering condition always leads to a state transition.

An event can be defined as an element contributing to the satisfaction of an event-type
triggering condition.

When an event is included in an event-type triggering condition which is satisfied, it is
automatically consumed. An event can be consumed only once.

Any eVent that occurs when the controller occurrence that is likely to consume it isin'ha state
where [this consumption is impossible is stored chronologically in an area knowmas th¢ inter-
controller queue.

Each dontroller thus has a single queue that it shares between its own controller occurnences.
The size of this queue is assumed to be quasi-infinite; its organization_and’its management are
not described here. However, it should be noted that a partial purge.of-the queue (i.e. felated
only to|the events concerning the current controller occurrence) is-automatically carried|out for
any state transition starting from the start-up state.

There ghall also be a self-purge mechanism for automatic/detetion of incoming events that are
manifejstly 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 occurrences
of the gorresponding controller then return to the start-up state.

Events are produced by some of the described actions in a set of actions associated|with a
state line. An internal event can be consumed only by the controller that has produced it. An
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
encapsgulated in the logic operator not()) is always a simple sub-condition.

When,[for an initial state, there is a state line where the triggering condition is of a certajin type
(simple or event), then allithe state lines having the same initial state shall have triggering
conditipns of the same-type.

When this type is.simple, the initial state is called sub-state. A sub-state is particularized by
means|of the italic attribute. It is transient and can always be removed; its presence in a physical
table i justified only by improved clarity of presentation. In the special case of a start-yp sub-
state, T 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).

For each layer, for example, the notion of Entity corresponds to a controller, while the term
Entity Invocation is similar to controller occurrence.
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Annex B
(normative)

Timing types and characteristics

B.1 Timing type definition

Timings are classified into several types:

Logical timing: TL type

defined from Stop-bit to Stop-bit (Figure B.1).

On the Bus
Start-bit 8 bits Stop-bit Start-bit 8 bits Stop=bit

TL type timing

A
Y

IEC

Figure B.1 — Logical timing type

Physigal timing: TPFD or TPDF

Definefl from End of carrier to Start of carriersfer”TPFD timing and from Start of carrier
of carrler for TPDF timing (Figure B.2).

On the Bus

Physical type timing TPFD

-
<} T

Physical type timing TPDF

1
\

IEC

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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B.2 Timing measurements and characteristics
Timing precision is £1 %. The minimum value cannot be under £10 ms.

Each timing limit value in the arrays takes this characteristic into account. Results shall be
treated in the following way (see Figure B.3 and Figure B.4):

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

)

)

d) (Lowtimit="Toterance)y<M<ttowtimit+Toterance);resuttisotdetermimed;Sor NOK;
e) (High Limit — Tolerance) < M < (High Limit + Tolerance), result is not determined,| OK or
NOK.

Low High
- limit Nominal value - limit —

Result NOK Result OK Result NOK
4> 47

- - - e
- L - L

Not determined Not determined
OK or KO OK or KO

A
Y

IEC

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

/) Value
|
I
Result NOK Result NOK
— e

Not determined

KO or OK IEC

Figure B.4 — Results processing for timing defined by a nominal value
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Annex C
(normative)

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

Table C.1 — FatalError error numbers

Number |1 2 3 4 5 6 7 8

crror EF=or ErF=ar ErF=or EL=1r EL=2r CA=IT CA=4T CA=OF

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

e if appropriate, stopping of the next lower layer by means of the service;primitive abqrt.req;

o if appropriate, informing of the next higher level by means of the prifitive abort.ind with the
number of the fatal error as parameter;

e complete reinitialization of the corresponding controller occurrerice.
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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 He.xa Binary value Role
vatue
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 Rejection ef\remote programming data

ARJ 0B 0000 1011 Rejection of remote programming authentication

TRF 0oC 0000 1100 Point'to point remote transfer

TRB (0]} 0000 1101 Broadcast remote transfer (not acknowledged)

TRA 0OE 0000 1110 Point to point remote transfer acknowledgement

PRE 10 0001 0000 Non-energized station selection

SEL 11 00010001 Non-energized station selection acknowledgement

The following codes are used only with DLMS/COSEM

XBR 12 0001 0010 Change baudrate request

XBA 13 0001 0011 Change baudrate response
The cpmmands’ listed in Table D.1 are also used by the Support Manager Lgyer in
DLMS/ACOSEM environment and in DLMS for the management of the bus initialisation, the
discover<and the transmission speed negotiation processes.

D.2 Codes of commands for data exchange on the local bus with DLMS or
DLMS/COSEM

In order not to confuse DATA+ frame with frames from the profile without DLMS, the DATA+,
Priority, Send and Confirm fields make up a special command code COM whose values have
been chosen different from the already reserved COM values (Table D.2).
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Table D.2 - Command codes with DLMS and DLMS/COSEM

Abbrev. | Hexa | Binary value Role
value

ND1 EO 1110 0000 Normal data (Priority="0"B) with sequence number="0000"B
ND2 E3 1110 0011 Normal data (Priority="0"B) with sequence number="0011"B
ND3 EC 1110 1100 Normal data (Priority="0"B) with sequence number="1100"B
ND4 EF 1110 1111 Normal data (Priority="0"B) with sequence number="1111"B
uD1 FO 1111 0000 Urgent data (Priority="1"B) with sequence number="0000"B
ubD2 F3 1111 0011 Urgent data (Priority="1"B) with sequence number="0011"B
ub3 FC 1111 1100 Urgent data (Priority="1"B) with sequence number="1100"B
ubD4 FF 1111 1111 Urgent data (Priority="1"B) with sequence number="1111B.



https://iecnorm.com/api/?name=e5ac8419d3c1277278461e51064084fa

IEC 62

E.1

056-3-1:2021 © IEC 2021 - 117 -

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

string

) gives

Ty,

gisters

polynofftals and the algebraic properties of the remalnders of the division of potynomials.
E.2 |Operations on the polynomials
Let A § (a4, ay,..., a,) be the bit string for which the check key shall be calculated. This
can be|viewed as a polynomial of degree n-1:
AX)=aX"+ .. +a (X+a,
Take g divisor polynomial D(X) of degree m. The polynomial division of A(X)*X™M by D(X]
the folllowing formula:
A(X)*XM = D(X)*Q(X) + R(X)
where R(X) is a polynomial of degree.less than or equal to m-1
representing the bit string R = (rq, r%, ry,)
Given the properties of boolean arithmetic, this formula can also be written:
AX)* XM + R(X) = A(X)*XM — R(X) = D(X)*Q(X)
which represents the bit string (a4, a,..., ap rq, ;... I'p)
E.3 |Check procedure
The CRC/(Cyclical Redundancy Check) check field is represented by the bit string R = (r{
rm)- Itg_roltine practical calculation is based on shift registers and accumulator re
enabling the key to be calculated as the data bits arrive. The corresponding algorithm will not
be described here.
As the theory indicates, the Transmitter shall assess the bit string R = (r4, ro,..., ), concatenate

this string with the bit sequence to be protected A = (aq, ay,..., a,) and transmit the resulting bit
string (a4, a,,..., a,, rq, ro,..., ry) to the Receiver.

The Receiver considers that there is no transmission error when the bit string received
corresponds to a polynomial of degree m+n-1 exactly divisible by D(X).
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E.4 Operating parameters

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

m 16

D(X) X164+ X15 + X2 + 1
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Annex F
(normative)

Random integer generation for response from forgotten stations

F.1 General

The forgotten station call exchanges require the generation and the processing of random
integers in the range [0, MaxRSOJ[ to manage several time slots.

F.2 |Criterion for a random integer

Rather| than specifying a dedicated solution or algorithm, the following critefion 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 apgarition
probalility is always included in the range [100/n — D, 100/n + D], provided that a sigfificant
numbelr of N draws has been respected in a relatively short time T="

F.3 |Operating parameters

In the ¢ase of RSO time slots for the processing of a "Forgotten Stations Call", the valug of the
maximpm number, MaxRSO, is set to 3. Under this condition, the choice of N, T |and D
paramgters have been chosen as follows:

N b 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 criteria allowing implementation control are specified rather than a specific solution:

a) Finst criterion — Hamming Distance

Random number NAi(k), generated by a primary station (i=1) or a secondary station (i=2)), shall
have al Hamming Distance Dh greater than 4 with each anterior random numbeér in a wihdow k
of 400 [values observed on the bus.

It is giyen by the formula:
Forl observation k, Dh [ NAi(n+k), NAi(n+k-1) ] > 4, with 0 < I&k

Succegsive observation number k is 400. Observation starts with k = 0 and first random number
has the¢ value NAi(n).

Obseryations occur with a minimum 1 s delay.
b) Second criterion — Probability of Bit Distribution

From the complete bit range of row i takendrom the 400 random numbers previously mentioned,
the prdbability of appearance of an 0 or1 value have to be between 0,35 and 0,65.

It is giyen by the formula:

0,3b< [Pr(BitVal 2i) = 0] < 0,65 for 0 < i < 63
0,3b< [Pr(BitVal 2i) =~1]'< 0,65 for 0 < i < 63
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Annex H
(normative)

Systems management implementation

To ensure a maximum compatibility (for stations including DLMS and DLMS/COSEM or not), it
is proposed to implement the systems management by using the forgotten station call mechanism

(Table H.1).
Table H.1 — Discovery service
Discover request Discover response
ASO frgme with 2 bytes in the TABi field (the first Standard RSO frame including the System Title (ADS)

corresp
the res

onds to the reserved TAB 0 and the second is
bonse probability value)

Below

are the service specifications of the discovery service (Table H-2))

Table H.2 — Service specification

Procedure or function (Primary Station)

Definition

discovdg

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

energized:~I'RUE for discovering new energized
stations~and FALSE for discovering new non-eng
stations

ADR:'Physical address of the Primary Station

re'sponse-probability: required probability of ans

rgized

ver

discovdg

r.confirm (collision, discover-list)

collision: TRUE if collision has occurred, FALSE

discover-list: list of the ADS of the new stations
discovered

if not

On the
the rar
behavi
reporti

Secondary Station, the Discover service requires the generation of random inte
ge [0, 100] to issue a Discover response. The random function shall have a r
bur of 10 %. Thusy‘for a significant number N of systems (N greater than 1
ng systems number shall be (Response Probability x N) / 100 at £10 %.

gers in
andom
D), the
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Annex |
(informative)

Information about exchanges

Non-energized station session (Figure 1.1)

¥

Wait TICB -
Bus Initial Load c

Ii \
®
Preselection

Call IB — |Call Remote Reading—> Call ASO

N Response Response

(0] (0]
| Response <+—] ResponseASO
[
| call Remote Reading— ™
\
A
Y Y \ Y N

RemoteReading or
Remote programming

X e

C End session D)

Figuret-t—=Non=energized-statiomsession
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NOTE This clause is relevant only for the profile without DLMS.
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Remote reading and programming exchanges (Figure 1.2)

Session in progress

The Pr
Statior]
initializ

The Pr
Statior

TSP STATION 1 STATION 2
Modem Device Modem Device
AGT
L’ AG
Reading? Y >
> 0
v Reading? 1 Reading?
T .
Reading! Reading!
1
AG
N AG
Programming? Y
> Programming?
Programming]! Programming!
Authent? ‘
.” Authent?
. >
Y
Authent!
Authent! PPl —
> uthen
- TOAPPEL:
TOAPPEL: TOPRE .
TOPRE . ToAG -
TOAG 4

Figure 1.2'= Remote reading and programming exchanges

IEC

mary Station sends an AGT "wakeup Call" signal towards the non-energized Secpndary
. After filtering by its modem, the Secondary Station receives an AGN signal,| and it
es the timer-TOAPPEL (maximum waiting time for selection frame).

mary Station sends a remote reading frame to the Secondary Station 1. The Secpndary
2does not answer, and goes back to a low consumption state when there is a time out

of TOF

eading

exchange and a remote programming exchange. The session is checked by the wakeup TOAG.
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1.3 Bus initialization frame (Figure 1.3)
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TSP Modem Modem
\ AGT >
| . R bB—ac )
o
Init? — S
hf Init? Y Init?
—>
TOAPPEL: TOAPPEL:
' TOPRE . TOPRE
TOAGT =, TOAGT *
End )

sessipn

Figure 1.3 — Bus initialization

IEC

The Primary Station sends an AGT "Wakeup Call" signal and)ya bus initialization frame.|All the
non-energized Secondary Stations wake up. The IB framé&<does not involve any frame gnswer,

thus alf the stations go back to a low consumption state:
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1.4 Forgotten station call exchange (Figure 1.4)

STATION 1 STATION 2
TSP Modem Modem
AGT
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A i AG > . AG
? ———
ASO? — e
2 Y ASO? ’ Y ASO?
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Figure 1.4 — Forgotten station call exchange

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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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
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c’est-
méme
sous le

Ixieme ensemble de profils permet une communication unidirectionnelle erl;re un

estion
le est

sant le
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Les documents suivants sont cités dans le texte de sorte qu’ils constituent, pour tout ou partie
de leur contenu, des exigences du présent document. Pour les références datées, seule
I’édition citée s’applique. Pour les références non datées, la derniére édition du document de
référence s’applique (y compris d’éventuels amendements).

IEC 61334-4-41:1996, Automatisation de la distribution a I'aide de systemes de communication
a courants porteurs — Partie 4: Protocoles de communication de données — Section 41:
Protocoles d'application — Spécification des messages de ligne de distribution

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


https://iecnorm.com/api/?name=e5ac8419d3c1277278461e51064084fa

- 136 - IEC 62056-3-1:2021 © |IEC 2021

IEC 62056-5-3:2017, Echange des données de comptage de ['‘électricité — La suite
DLMS/COSEM — Partie 5-3: Couche application DLMS/COSEM

IEC 62056-6-2:2017, Echange des données de comptage de ['électricité — La suite
DLMS/COSEM — Partie 6-2: Classes d'interfaces COSEM

ISO/IEC 8482:1993, Technologies de [l'information — Télécommunications et échange
d'informations entre systémes — Interconnexions multipoints par paire torsadée (disponible en
anglais seulement)

EIA 485, Standard for Electrical Characteristics of Generators and Receivers for Use in
BalangedDrgitat-Muttipoimt-Systerrs

3 Termes, définitions et termes abrégés

3.1 FTermes et définitions

Aucun terme n'est défini dans le présent document.

L'ISO ¢t I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:

e |EQ Electropedia: disponible a I'adresse http://www.electropedia.org/

e ISQ Online browsing platform: disponible a I'adressé€ http://www.iso.org/obp

3.2 [fermes abrégés

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 téléalimentée

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 des stations oubliées

AUT Valeur du champ COM: Commande d’authentification

COM Champ contrdle de la couche liaison de données

COSEM Cempanion-SpesificationferErergy-Metering(Speeification-d-accompaghement-pourt
comptage de I'énergie)

DAT Valeur du champ COM: Réponse de téléreléve

DES Data Encryption Standard (Norme de cryptage de données)

DLMS Distribution Line Message Spécification (Spécification de Message de la Ligne de
Distribution) (IEC 61334-4-41)
Device Language Message Specification (Spécification de Message de langage du dispositif)
(IEC 62056-5-3)

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

DRJ Valeur du champ COM: Data Rejected (données rejetées)
Valeur du champ COM notifiant le rejet des données de téléprogrammation.

Dsap Etiquette des unités de données Transport. Codé sur 3 bits. Sa valeur est 6.
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DTSAP Destination of Transport Service Access Point (destination du point d’accés au service
Transport)

ECH Valeur du champ COM: Echo des données de téléprogrammation

ENQ Demande de téléreléve

EOS Valeur du champ COM: Fin de téléprogrammation.

1B Initialisation de bus

LDTI Local Data Transmission Interface (Interface de Transmission des Données locales)

MaxRetry Nombre maximal de réémissions. Limité a 2.

MaxRSO Nombre maximal de fenétres d’écoute RSO. Fixé a 3.

PDU ProtocotData Unit(Omitededommees du Protocote)

PRE Valeur du champ COM: Présélection des stations téléalimentées

REC Valeur du champ COM: Demande de téléprogrammation

RSO Valeur du champ COM: Réponse a I'appel des stations oubliées

SEL Valeur du champ COM: Acquittement de la présélection des stations téléalimentées

STSAH Source Transport Service Access Point

TAB Dans le cas des profils EURIDIS sans DLMS et sans DLMS/COSEM: code de données.
Dans le cas des profils utilisant DLMS ou DLMS/COSEM: valeur-a laquelle I'appareil est
sensibilisé au Discover.

TABI Liste de champ TAB

TASB Duration of an Alarm Signal on the Bus (Durée d’ufi signal d’alarme sur le bus)

TIC Transmission of Information to the Customer (Transmission d’informations au Client)

TOAG Temps d’attente maximal pour une station téléalimentée lorsqu'elle est sélectionnée pour
reconnaitre un appel général AGN.

TOALR Attente avant envoi d’'un AGN aprés reception d’'un AGN ou d’'un AGT

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

TOPRE Temps d’attente maximale dune réponse a une présélection

TOU Temps d’Utilisation

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

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

TRA Valeur du chramp COM: Acquittement de transfert en point a point

TRB Valeur du_champ COM: Télétransfert en diffusion non acquitté

TRF Valeur:du champ COM: Télétransfert point a point

T1 Retard de sécurité d’attente d’'une réponse a une requéte

XBA Valeur du champ COM: Réponse a une requéte de changement de vitesse

XBR Valeur du champ COM: Requéte de changement de vitesse

ZA1 Champ réservé pour 'authentification bidirectionnelle en programmation

ZA2 Champ réservé pour I'authentification bidirectionnelle en programmation

4 Présentation générale

4.1 Vocabulaire de base

Toute communication fait intervenir deux systémes désignés par Station Primaire et Station
Secondaire. La Station Primaire est le systeme qui décide d'initialiser une communication avec
un systéme distant désigné Station Secondaire; ces dénominations restent valables pendant
toute la durée de vie de la communication.
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Une communication est décomposée en un certain nombre de transactions. Chaque transaction
se traduit par une émission de I'Emetteur vers le Récepteur. Au cours du déroulement des
transactions, les systémes Station Primaire et Station Secondaire jouent tour a tour le réle
d'Emetteur et de Récepteur.

Dans le cas du profil d’échange de données par bus local avec DLMS ou DLMS/COSEM, les
termes Client et Serveur ont le méme sens que dans le modéle DLMS (voir I'lEC 61334-4-41
ou I'lEC 62056-5-3). Le Serveur (qui est une Station Secondaire) est le systéme qui recoit et
traite toute soumission de requéte de service particuliére. Le Client (qui est une Station
Primaire) est le systéme qui utilise le Serveur dans un but spécifique a l'aide d'une ou de
plusieurs requétes de service.

4.2 Profils, couches et protocoles
4.21 Généralités
La présente norme spécifie trois profils de communication, voir Figure 1.

e Prdfil de base (sans DLMS), voir 4.2.2;
e Prdfil avec DLMS, voir 4.2.3;

o Prdfil avec DLMS/COSEM, voir 4.2.4.
La colche physique sur les trois profils est la méme a-part le fait que le profifl avec

DLMS/COSEM permet la négociation de la vitesse. Cette Couche physique commune pefmet la
coexisfence de différents profils sur le méme bus.
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Modéle COSEM

IEC 62056-6-2
Couche application Couche application
IEC 62056-5-3
Protocole
Application-62056-3-1 Couche application Protocole DLMS/COSEM
IEC 62056-51
Protocole DEVIST
Protocole Application+
Protocole Transport+
Couche transport Gestion-du Support
Coudhe liaison de Couche liaison de Couchediaison de
Honnées données données
FProtocole
Link-62056-3-1 Protocole Link-E/D Protocole Link-E/D
Coughe physique Couche physique Couche physique
FProtocole Protocole Protocole
Physital-62056-3-1 Physical-62056-3:1. Physique E/COSEM
Architecture de base Architecture avec DLMS Architecture avec
DLMS/COSEM

IEC

Figure.1 — Profils de communication IEC 62056-3-1

4.2.2 Profil de base (sans DLMS)
Le profil de base (sans DLMS) utilise le protocole a trois couches:

e Laouchephysique avec le protocole Physical-62056-3-1 spécifié en 5.1;

e Laouche liaison avec le protocole Link-62056-3-1 spécifié en 5.2;

e La couche application avec le protocole Application-62056-3-1 spécifié en 5.3.

Ce profil permet le télérelevé et la téléprogrammation, le télétransfert de données point a point
(qui est un service simplifié de téléprogrammation), le télétransfert en diffusion, la
téléalimentation des stations secondaires, la détection de stations oubliées et les fonctions
d’alarme. Les services de communication associés sont spécifiés en 4.4,

4.2.3 Profil avec DLMS
Le profil avec DLMS utilise le protocole a trois couches:

e La méme couche physique que le profil de base spécifié en 5.1;
e La couche liaison de données utilisant le protocole Link-E/D spécifié en en 6.2 et;

e La couche application spécifiée dans I'lEC 62056-51 utilisant les protocoles Transport+,
Application+ et DLMS+, voir 6.3.
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Ce profil permet aussi 'utilisation de DLMS tel qu’il est spécifié dans I'lEC 61334-4-41. Les
services de communication associés sont spécifiés en 4.5.

4.2.4

Profil avec DLMS/COSEM

Le profil avec DLMS/COSEM utilise un protocole a quatre couches:

e La couche physique est similaire a celle utilisée dans le profil de base et dans le profil avec
DLMS comme cela est spécifié en 5.1, mais avec une négociation de la vitesse, voir 7.2;

e La couche liaison de données utilise le protocole Link-/E/D. Elle est la méme que la couche
liaison de données dans le profil avec DLMS sauf qu’elle interface la couche gestion du

supportetla couche transport. Vaoir 7. 3;

e La
bug

e La
e La
que

Le pro
DLMS

4.3

Dans |
représ

En cas
d'état,

4.4

tél4
tél4

télé

init

)
)
c) télé
)
)

couche gestion du support prend en charge les processus spécifiques a lages
, voir 7.4;

couche transport met en place la segmentation et le réassemblage des APDU, vq

Couche application, telle qu’elle est spécifiée dans I'lEC 62056-5-3, et prenant en
Iques spécificités du bus Euridis, voir 7.6.

fil DLMS/COSEM permet l'utilisation de la modélisation objety\COSEM et des s
d’accessibilité aux objets COSEM, sur le bus Euridis.

| angage de spécification

b présent document, le protocole de chaque couche est décrit par des transitions

de divergence d'interprétation entre *une partie du texte et un tableau de tran
c'est toujours le tableau qui fait référence.

Bervices de communication_pour I’échange de données en bus local sans D
Vue d’ensemble
des services disponibles (voir Annexe |) au niveau de la couche Application est

releve de donnégs, voir 4.4.2;
programmation-de données, voir 4.4.3;

transfert-en diffusion, 4.4.5;
alisation du bus, 4.4.6;

f aldac ctaticane A bhliA~ce A A4 7
appelrdes-stations-oublées 44+

transfert point a point, qui est un service de téléprogrammation simplifié, voir 4.4.4;

ion du

ir 7.5;

ompte

prvices

d'état

bntées sous la forme de tableaux. La syntaxe utilisée pour la constitution de ces tableaux
est définie par un langage de spécification présentéia I’Annexe A.

sitions

LMS
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4.4.2

Téléreléve

L’échange ENQ est constitué de deux trames en une seule séquence:

e trame de téléreléve qui contient dans le champ TAB le type de données a relever:

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

1 6 1 1 1 2
octet octets octet octet octet octets

e trame d’acquittement positif qui contient les données relevées dans le champ DATA

e trame d’acquittement négatif (référence TAB ifconnue)

CONM=ENQ (ENQuery) voir D.’

1 6 1 1 1 0a116 2
octet octets octet octet octet octets octets
------------- N ADS ADP ||COM ||TAB ||DATA CRC

|
COM=DAT/DATA) voir D.1

1 6 1 1 2
octet octets octet octet octets

N et N ADS ABP ||COM ||CRC
|
COM=DRJ (Data ReJected) voir D.1
4.4.3 Téléprogrammation
L’échahge REC est constitué de quatre trames en deux séquences. Comme il compoite une
séquence interne pour I'authentification, il apparait du point de vue de 'application, compme un

échangeddedeux trames en une seule séquence:

e trame de téléprogrammation qui contient les données a programmer dans le champ DATA

etl

eur référence dans le champ TAB

1 6 1 1 8 8 1 0a100 2
octet octets octet octet octets octets octet octets octets
------------------- > 1IN ADS ADP ||COM [|ZA1 ZA2 TAB ||DATA CRC

| NA1 0
COM=REC (RECeption) voir D.1
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e trame d’acquittement positif (pas de probleme d’authentification)

1 6 1 1 8 8 2
octet octets octet octet octets octets octets

D S N ADS ADP [|COM ||zA1 ZA2 CRC

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

e tramre—dacquittementeygatit(pas de probteme—dauthentificatromr mars—tes—dormeées a

télgprogrammer ne sont pas valables)

1 6 1 1 2
octet octets octet octet octets

DS N ADS ADP ||COM ||CRC

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

clef secrete propre a chaque Station Secondaire. Lestnombres aléatoires sont généréjs avec
une tallle de 8 octets puis cryptés avec l'algorithme,DES, en utilisant une clef Ki sur 8| octets
connug des deux stations Primaire et Secondaire.

L’autthtification est réalisée par un échange de nombres aléatoires cryptés au moyen d’une

Un noinbre aléatoire NA1 est d’abord généré par la Station Primaire puis transmis dans le
champ|ZA1 de la trame de téléprogrammation, tandis que le champ ZA2 est positionné syr zéro.

A l'arriyée sur la Station Secondaire, te champ ZA1 est crypté par 'algorithme DES, en utilisant
la clef Ki, pour obtenir le nombre(aléatoire crypté NA1K. Puis les deux stations échangent les
deux tfames formant la séquence interne d’authentification.

La premiére trame (dans-l€'sens Station Secondaire vers Station Primaire) contient le nombre
aléatoire NA1K dans/le” champ ZA1 et un nombre aléatoire NA2 généré par la [station
Secondaire dans let'champ ZA2.

A la réceptiod.de cette trame, la Station Primaire compare le contenu du champ ZA1 au
nombre NA1“obtenu en cryptant le nombre transmis NA1 au moyen de I'algorithme DE$ et de
sa clef Ki- Si NA1'= ZA1, la Station Primaire considére que la Station Secondaire et bien
authentifiee Sinon_elle considére que la Station secondaire n’est pas authentifiée et coupe la

session de communication.

Dans le cas d’'une authentification correcte de la Station Secondaire, la Station Primaire crypte
d’abord le nombre aléatoire NA2 au moyen de 'algorithme DES et de sa clef Ki, pour obtenir le
nombre aléatoire crypté NA2K qu’il transmet ensuite dans le champ ZA2, le champ ZA1 étant
positionné sur zéro.

A la réception de cette trame de réponse, la Station Secondaire compare le contenu du
champ ZA2 au nombre NA2' obtenu en cryptant le nombre transmis NA2 au moyen de
I'algorithme DES et de sa clef Ki. Si NA2' = ZA2, la Station Secondaire considére que la Station
Primaire est bien authentifiée. Sinon, elle considére que la Station Primaire n’est pas
authentifiée et envoie une trame d’acquittement négatif.
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L’échange interne d’authentification est le suivant:

e trame interne d’authentification qui contient le nombre aléatoire crypté NA1K dans le
champ ZA1 et le nombre aléatoire NA2 dans le champ ZA2

1 6 1 1 8 8 1 0a100 2
octet octets octet octet octets octets octet octets octets
e N ADS ADP ||COM ||ZA1 ZA2 TAB [|DATA CRC
| NA1K NA2

COM=ECH (ECHo) voir D.1

e trame de réponse positive qui contient 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

.................... > |IN ADS ADP ||COM [|ZA1 ZA2 ||CRC

I 0 NA2K

COM=AUT{AUThentification) voir D.1

e trame de rejet d’authentification, remplacantkla’ trame normale EOS ou DRJ lorgdque la
Station Primaire n’a pas été convenablement’authentifiée

1 6 1 1 2
octet octets octet (>,octet octets

N E— N ADS ADP ||COM |[|CRC

|
COM=ARJ Authentification RedJetée) voir D [1

4.4.4 Télétransfert point a point

L’échahge TRF-est constitué de deux trames en une seule séquence. Du point de yue de
I’'appliqation,il apparait comme un échange de téléprogrammation en une seule séquénce et
sans ar:thentification:

e trame de télétransfert point a point qui contient les données a programmer dans le champ
DATA et leur référence dans le champ TAB

1 6 1 1 1 0a116 2
octet octets octet octet octet octets octets
------------------- > N ADS ADP ||COM ||TAB ||DATA CRC

|
COM=TRF (TRansFert) voir D.1
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e trame d’acquittement positif

. tra - . < eatif-( | s estitt ford bres:

4.4.5

La tranmfe TRB ne comporte pas de trame de réponse. Dd point de vue de I'application, il a

comme
puisqu

1 6 1 1 2
octet octets octet octet octets

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

|
COM=TRA (TRansfert Acquittement) voir D.1

1 6 1 1 2
octet octets octet octet octets

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

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

Télétransfert en diffusion

pparait

une séquence similaire a celle du télétransfert point a point, mais sans acquitfement
il s’agit d’'une diffusion.
e trame de télétransfert en diffusion qui contient 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 octgts
------------ > |IN ADS ADP [|COM ||TAB ||DATA CRC

L’adre

de diffiision.

4.4.6

|
COM=TRB (Transfert Broadcast) voir D.1

bse secondaire (qui définit les Stations Secondaires destinataires) doit étre une a

Trame d’initialisation du bus

dresse

La trame IB ne comporte pas de trame de réponse. Du point de vue de I'application, elle
apparait comme une trame similaire a celle du télétransfert en diffusion, mais sans données
puisqu’il s’agit uniquement de positionner a TRUE (VRAI) le fanion de “station oubliée” pour

toutes

e Tra

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

les Stations Secondaires programmeées avec I’adresse ADP:

me d’initialisation du bus

1 6 1 1 2
octet octets octet octet octets

I
COM-=IB (Initialisation de Bus) voir D.1
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L'adresse secondaire (qui définit les Stations Secondaires destinataires) doit étre une adresse
de diffusion.

Apres le passage d’'une trame d’initialisation de bus, toute Station Secondaire recevant une
trame ENQ correcte avec une référence TAB connue n’est plus considérée comme une “station
oubliée”.

4.4.7

Appel des stations oubliées

L’échange ASO 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 fanion de “station oubliée”
est a TRUE (VRAI (au plus 5 sur un total de 100)

Etant
“stationm oubliée” de la station concernée, ce service n'est généralement demandé qu’
d’une $équence de téléreléve, formée d’'un ou de plusieurs échanges de téléreléeve pr¢
d’une

onné qu’un échange correct de téléreléve positionne a FALSE (FAUX) le fan

rame d’initialisation de bus.

La Station Primaire gére plusieurs intervalles de temps. Lorsqu'ellecdétecte une collig

retour,

Statior] Secondaire, la Station Primaire doit I’éliminer de la liste) des stations oubli¢
effectuant une téléreléve correcte de cette station.

ion de
h la fin
bcédés

ion en

elle doit retenter un échange ASO. Chaque fois qu’elle recoit une réponse correct¢ d’'une

EesS en

Afin de respecter les contraintes de sélection (décrites-eq 4.4.9), les stations téléalimentées
doivent répondre dans le premier intervalle de temps du premier échange ASO. Ensuite,
sont sglectionnées les stations oubliées et le principe habituel peut étre utilisé pq
échanges ASO suivants.

Il conv

appel des stations oubliées qui contient<des critéres de sélection dans le cham
(1 4 40 références TAB)

seules
ur les

b TABI

1 6 1 1 1a40 2
octet octets octet octet octets octets
------------- > 1IN ADS ADP ||COM || TABI CRC

|
COM=ASO (Appel des Stations Oubliées) v

ent que I'adresse secondaire (qui définit les Stations Secondaires destinataires) s

adressf de diffasion.

tra
de

.............. N ADS ADP ||COM [||TAB ||Data=ADS CRC

bir D.1

oit une

’ADS

e, d’acquittement qui contient la premiére référence TAB reconnue par 'unité, e
T; station
1 6 1 1 1 6 2
octet octets octet octet octet octets octets

|
COM=RSO (Réponse de Station Oubliée) voir D.1

Le champ de données contient ’ADS de la station secondaire répondant a I'appel des
stations oubliées.
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Champs de la trame

nombre total d’octets de la trame, y compris N.

adresse physique absolue de la Station Secondaire codée comme une chaine de
48 bits. 1l y a une seule adresse physique de diffusion, I'adresse générale ADG
codée “000000000000” en hexadécimal’.

L’ADS correspond également au Titre systéme de la Station Secondaire.

adresse physique de la Station Primaire codée comme une chaine de 8 bits. La
valeur “00” H est réservée au codage de l'adresse physique de I’APG primaire
générale 2. Toute Station Secondaire sollicitée par une Station Primaire dont
I’adresse primaire est APG, répond avec la premiére adresse physique primaire

COM
ZA1, Z

TAB

DATA

CRC

Les ch
contier|
se terr
chaine

4.4.9

Le pri
teléalir
commy

Pour d
“Appel
conneq
nomina

e Jlag

e lad

avet tagquette effeaete programmee:

code de la commande, dépendant de I’échange et de la direction de la.tram
I’Annexe D).

A2 champs réservés pour l'authentification réalisée au cours d’un- échan
téléprogramation.

référence des données sélectionnées, associée a certains.'codes de com

du systéme, la valeur “FF” H a la gestion de la fonction alarme.

paquet d’'informations provenant de I'application héte..Ce champ peut étre
fonction du code de commande.

Champ de contréle de redondance cyclique qui contient les 16 bits redondd
CRC (cyclic redundancy check) dont le principe est décrit a I’Annexe E.

amps de la trame sont transmis dans I'ordre croissant (de N au CRC). Lorsqu'un
t des données sur plusieurs octets, I’émission commence par 'octet de poids fa
hine par l'octet de poids fort. Cependant; le champ DATA est considéré comn
d’octets et est émis dans un ordre croissant.

Principe de la téléalimentation en énergie

nentées. Il est seulemenhtiajouté une notion de téléalimentation en énergie p
nications entre une Station Primaire et une ou plusieurs Stations Secondaires.

émarrer une session de communication, il convient que la Station Primaire eny
général”’, quilalerte le systtme de communication de chaque Station Secq
tée au busw.Cet appel correspond a la présence d’'une porteuse pendant une
le qui dépend du mécanisme de téléalimentation en énergie:

e (voir
ge de

mande

(ENQ, DAT, REC, TRF, TRB ou RSO). La valeur “00” H.est'réservée a la gestion

ide en

nts du

champ
ble, et
e une

ncipe général qui régit les-échanges de données est préservé pour les stations

bur les

oie un
ndaire
durée

urée-du signal d’“Appel général” est AGT pour réveiller les stations téléalimentégs;

urée du signal d’“Appel général” est AGN pour réveiller les stations alimentées.

Remarque: Une station secondaire peut étre configurée en mode alarme. Elle est alors
téléalimentée en continu, et peut ainsi transmettre une alarme a la station primaire, voir 4.4.11.

D’autres adresses de diffusion peuvent étre définies, en fonction des régles d’adressage adoptées dans les

normes d’accompagnement pour la sémantique des Titres systéme, qui sont souvent fondées sur un code de
fabricant, une année de fabrication et un type d’équipement.

D’autres adresses générales peuvent étre définies, en fonction des régles d’adressage adoptées dans les normes

d’accompagnement pour la sémantique des identifiants d’opérateurs, qui sont souvent fondés sur un code
fournisseur.
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De plus, quel que soit le type de la station distante sélectionnée (alimentée ou non), un “Appel
général” AGN intermédiaire doit également étre envoyé par la Station Primaire dans les
circonstances suivantes:

e avant le premier échange de type ENQ ou TRF;

e avant le sixieme échange consécutif et concluant de type ENQ ou TRF avec la méme Station
Secondaire;

e avantle premier échange de type ENQ ou TRF avec une autre Station Secondaire que celle
sélectionnée auparavant, lors du précédent échange de type ENQ ou TRF;

e avant un quelconque échange de type REC;
e avgntumetrame TRBquetconque;

e avgnt une trame IB quelconque;

e avgnt un quelconque échange de type ASO.

Cela pgrmet a la Station Primaire de ne pas réveiller toutes les stations distantes téléalimentées
si ce n|est pas nécessaire, et ainsi de sauvegarder I'énergie.

énergig, et les fonctions de modulation-démodulation. La durée de.communication et le nombre
de stafions téléalimentées doivent étre optimisés pour sauvegarder les batteries de la Btation
Primaife.

Une SFtion Primaire peut utiliser un modem spécifique assurant a lafois la téléalimentation en

Dans |e cas ou la Station Primaire ne peut réaliser que les fonctions de moddlation-
démodulation, une station auxiliaire fournit en continu Fénergie sur le bus.

Une Sfation Secondaire, qui peut étre alimentéeou non, ne contient généralement qu’un¢ seule
applicgtion logique, référencée par son ADS,

Il conVient qu'une Station Secondaire -multiple (qui contient plusieurs applications logiques,
correspondant a plusieurs ADS) soit(une station téléalimentée. Ce type de station es{ décrit
plus cqmplétement a I’Article 8.

4.4.10| Présélection d’une station téléalimentée

Pour gptimiser la consommation sur le bus, un échange de présélection permet a la Btation
Primaife de sélectionfierune Station Secondaire téléalimentée.

L’échapge de présélection est réalisé aprés un “Appel général” AGT adressé a touies les
stationp téléalimentées présentes sur le bus. Pour limiter la consommation sur le bus, il cpnvient
que la|premiére trame envoyée par la Station Primaire soit suffisamment courte, et il cinvient
que |g <Station Secondaire concernée réponde avant le déclenchement du temps de

OBR e—modem dg on econd =) ato ne—dan HA—O de-l basse

Durant I'échange de présélection, toutes les stations téléalimentées consomment de I’énergie.
La tension sur le bus et I'énergie stockée décroissent jusqu'a ce que les stations non
sélectionnées retournent & un état de basse consommation. Puis I'’envoi continu d’énergie
charge les éléments de stockage d’énergie et augmente la tension sur le bus.

Il convient que le modem de la Station Primaire ait accumulé assez d’énergie avant la premiére
présélection. Cette étape est assurée par un temps d’attente contrélé par le temps de
réveil TICB. A la fin de la présélection, les éléments de stockage d’énergie sont vides et la
Station Primaire doit attendre la remontée de la tension sur le bus avant de réaliser une
deuxiéme présélection.
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La trame de présélection doit avoir une taille maximale de 18 octets, elle peut correspondre a:

e une trame ENQ;

e une trame TRB ou TRF, si et seulement si le champ DATA a une taille inférieure ou égale
a 6 octets;

e une trame IB;
e une trame ASO, si et seulement si le nombre de champs TABi est inférieur ou égal a 7.
Comme la premiéere trame d’'un échange de type REC ou TRF peut étre trop grande, un service

supplémentaire est fourni pour la présélection. Cet échange de présélection complétement
transparent est formé d’'une séquence de deux trames.

) Tre]me de présélection d’une station téléalimentée

1 6 1 1 2
octet octets octet octet octets

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

I
COM=PRE (PREs¢lection) voir D.1

e trame d’acquittement

1 6 1 1 2
octet octets octet octet “octets

D S i — N ADS ADP ||COM |ICRC

|
COM=SEL (SELectionnée) voir D.1

Pour préserver I'énergie de la Station Primaire, il n’y a pas de reprise lors d’'un échapge de
présél¢ction. Si une station téléalimentée ne répond pas correctement, elle n’egt pas
sélectipnnée, et la Station Primaire doit envoyer un nouveau signal “Appel général” AGT.

4.4.11| Communication aprés la présélection

Apres |a préselection, le modem d’une station téléalimentée peut rester réveillé tout le Ipng de
la compmunication. Les délais ne sont plus essentiels puisque le nombre de dispositifs
connedtes—est limitéLa Stati imaire—ali > ation—sé j 2e—et change les
accumulateurs des stations non sélectionnées.

La session de communication se termine différemment selon le mécanisme de téléalimentation
en énergie:

e aprés une courte période d’inactivité au cours de la session de communication, lorsqu’aucun
“Appel général” AGN intermédiaire n’est pas exigé pour les stations alimentées. Cette
période est contrdlée par le temps de réveil TOL;

e aprés une période d’inactivité plus longue durant la session de communication, pour une
station téléalimentée. Cette période est contrblée par le temps de réveil TOAG.

Noter que, pour une station téléalimentée, un signal “Appel général” intermédiaire AGN est
suffisant pour poursuivre la session de communication courante tant qu’il n'y a pas eu
déclenchement du temps de réveil TOAG.
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4.4.12 Fonction Alarme

Un dispositif intégré dans une station secondaire simple ou multiple (voir 8.2.3) peut
transmettre des alarmes a une station primaire, a condition de pouvoir intégrer les fonctions
d’interface définies ci-dessous.

Une alarme doit étre récupérée sur la station secondaire dans les 10 s au plus.

Une configuration programmable sur I'Interface et sur chaque dispositif, permet de choisir le
mode Alarme: actif ou inactif.

Lorsq mode-Adarme-estactifle-disposit rtérietrdetastationseeendairepedtgénérer
une alarme. La fonction alarme n’est effective que si I'alimentation en énergie est présente et
permapente sur le bus.

Le dispositif envoie le signal d’alarme pendant un délai TASB. TASB est suffisamment long
pour fgrcer a un état “0” le bus secondaire et étre détecté par I'Interface,.méme s’il y| a une
commuynication en cours.

Le még¢anisme d’alarme est décrit a la Figure 2.

BUS BUS secondaire

<~ TAB—> <« TASB -

F / ;/EI €==== Interface €==== _|

IEC

Figure.2 = Mécanisme d’alarme

L’alarme n’est pas directement fransmise vers la station primaire. Elle est regue par I'lnferface
qui la fetransmet en envoyantun “0” (porteuse a 50 kHz) durant TAB sur le bus, dés que c’est
possible:

a) Aug¢une communication sur le bus.

Lonsque I'Interface recoit I'alarme en provenance du bus secondaire, elle la retransmet sur
le Bus.

b) Enijse synechronisant sur un AGN ou un AGT si une communication est en cours. Lorsjgu'une
communication est en cours sur le bus, I'Interface mémorise lI'alarme regue. Elle la
retlfansmet sur le bus aprés I'un des événements suivants:

e TOALR apres la fin de la réception d’un AGN ou d’'un AGT;

e ala fin normale de la session de communication.

Ainsi, I'Interface peut filtrer les alarmes pour éviter les conflits sur le bus.

Aprés la génération d’'une alarme, la Station Secondaire est considérée comme une “station
oubliée” avec un critére de sélection égal a FF.

La Station Primaire configurée en mode Alarme écoute le bus en I'absence de communication
sur le bus et aprés I'émission d’'un AGN ou d’'un AGT pour détecter la présence d’'une alarme.
Apres la réception d’'une alarme, une Station Primaire effectue une procédure d’appel des
stations oubliées, avec un critére de sélection du champ TABi égal a FF (voir 4.4.7).

La gestion des alarmes est présentée en 5.1.3 par les diagrammes de temps.
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4.5 Services de communication pour I’échange de données par bus local avec DLMS

DLMS ne propose pas de services permettant l'initialisation du bus et 'appel des stations
oubliées. Néanmoins, la trame IB et I’échange ASO sont pris en charge et gérés comme pour
I’échange de données par bus local sans DLMS. La seule différence est liée au fait que le fanion
de station oubliée est considéré comme une variable globale partagée avec l'interface de
programmation de I'application.

La téléreléve et le télétransfert en point a point sont réalisés directement par DLMS. Mais la
téléprogrammation de données (redondante) n’est pas prise en charge puisque
I'authentification est réservée a la couche Application.

Etant donné que la sémantique des données est gérée par DLMS, le format des trames _gst trés
simple| et ne nécessite que des trames banalisées. Pour assurer la compatibilité avee Ip profil
sans OLMS, le format des trames est défini a 'aide des neuf champs suivants:

1 6 1 3 1 2 2 Oat1w 2
octets octet bits bit bits bits octets bctets
octe
Size ADS ADP DATA+ || Priority || Send || Confirm Text CRC
Size nombre total d’octets de la trame, incluant Size()Si ce nombre difféere de|11, le

récepteur sait que la trame contient des données{dans le champ Text
ADS méme signification que pour le profil en bus lecal 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
priorité en fonction du service demandé

Send numeéro de la derniére tramesenvoyée
Confirm numéro de la derniére trame recue sans erreur

Text DSDU (Data link Senvice Data Unit) du niveau supérieur. Une trame ne contignt pas
nécessairement du texte. Si des données en provenance de la couche Applicatipn sont
disponibles au moment de I’envoi de la trame, elles sont mises dans le champ Text,
autrement celui-¢i est vide. Cela permet I’émission symétrique et bidirectionnellle des
données. Afin.de ne pas confondre les trames de type DATA+ avec les trames du profil
sans DLMS, les champs DATA+, Priority, Send et Confirm correspondent a uph code
de comimande spécial, COM, dont les valeurs sont différentes de celles déja réservées
pourile-champ COM (voir ’Annexe D)

CRC méme signification que pour le profil en bus local sans DLMS

Les champs de la trame sont emis dans lordre croissant (de Size au CRC). Lorsquun champ
est codé sur plusieurs octets, I’émission commence par I'octet de poids faible, et se termine
par I'octet de poids fort. Cependant, le champ Text est considéré comme une chaine d’octets
et est émis dans un ordre croissant.

4.6 Gestion du systéme

La gestion du systéme a pour objet de permettre un enrélement qui comporte I'identification
des stations secondaires sur un bus. Le service Discover est prévu a cet effet.

L’enr6lement consiste en une séquence de demandes Discover effectuée par l'initiateur actif
situé dans la Station Primaire. Chaque service Discover sert a informer les nouvelles stations
restantes qu’elles ont une possibilité de répondre durant les prochains intervalles de temps.
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La demande Discover contient un paramétre correspondant a une probabilité de réponse
spécifique. Ce paramétre est un entier compris dans la plage [0, 100]. Il traduit la probabilité
de réponse d’une nouvelle station en pourcentage. Lorsqu'il est mis a 100, toutes les nouvelles
stations sur le bus doivent répondre.

Sur réception d'une indication Discover, chaque Station Secondaire vérifie la valeur de son
fanion Discovered. S'il est égal a TRUE (VRAI), I'indication est supprimée; sinon la station tire
un nombre aléatoire entre 1 et 100. Si ce nombre est plus petit ou égal au parameétre de
probabilité de réponse, la nouvelle station répond au Discover et met son fanion Discovered a
TRUE (VRAI).

La réc

Pour apsurer une compatibilité maximale (aussi bien pour les stations DLMS ou DLIMS/QOSEM
que pqur les autres), il est proposé de mettre en ceuvre le service de gestionldu systéme
conformément a ce qui est indiqué a ’Annexe H.

5 Edghange de données par bus local sans DLMS

5.1 Couche Physique
511 Protocole Physical-62056-3-1

Le profocole Physical-62056-3-1 de la couche Physiquéndu profil d’échange de donndes par
bus loqal sans DLMS adopte un comportement asyméttique. Le diagramme d’états de la Btation
Primaife est donc différent de celui de la Station Secondaire.

Le protjocole Physical-62056-3-1 prend en charge les Stations Secondaires téléalimentges ou
non. Ajnsi 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 de communication se
terming a I'expiration du temps de réveilkTOL ou TOAG.

Aprés un signal “Appel général”’, uhe session de communications se déroule en asynchfone et
en senpi-duplex a 1 200 bits/ssur'le bus.

5.1.2 Parameétres de physique

La valgur de la taille maximale MaxIndex d'une trame en réception est fixée a 128.

La val¢ur du nombre maximal MaxRSO d'intervalles de temps RSO pour le traitemeni d’'une
trame [Appel-des Stations Oubliées” est fixée a 3.

La durge.du signal “Appel général” AGN doit étre dans la plage [50, 150[ ms, tandis qule celle
du signal “Appel général” AGT doit étre dans la plage [200, 300[ ms.

Les caractéristiques et les types des temporisations sont donnés a I’Annexe B.

Les valeurs données dans le Tableau 1 sont définies pour une Station Primaire.
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Tableau 1 — Temporisation d'une Station Primaire

Min. | Nominal | Max. Type Définition
ms ms ms voir B.1
TA10 |- - 120 TSL1 Temps d'attente maximal du premier octet d'une trame en
réception
TAB 100 TC Durée d’un signal d’alarme sur le bus
TAGN |- 100 - TPDF Durée d’un signal “Appel général” AGN
TAO |- - 40 TC Temps d'attente maximal d'un octet en réception dont I'expiration
indique la fin d’'une trame
TARSO | - 500 - TC Durée d'un intervalle de temps pour le RSO
TASB 1200 TC Temps d’attente aprés le début d’un signal d’alarme
TEMPQ | - 40 - TC Retard de sécurité en fin d'émission d’un signal “Appel‘général”
ou d’une trame
TOE | | - - 2500 | TL Retard de sécurité en émission pour se protéger contre un| défaut
matériel
TOL | |- - 100 TSL2 Temps d'attente maximal d’'une requéte.issue de la couchq
supérieure
T1 _ 10 000 _ TL Temps d’attente maximal d’unesréponse de la station secopdaire

Spécifique d’une station téléalimentée (Alimentation)

TAGT]| |- 250 - TPDF Durée d’'un signal “Appelgénéral” AGT
TICB| |8 000 |- - Ta Délai initial de chargement du bus
TOAG| | - - 3000 | TPFD Retard maximal pour une station téléalimentée sélectionnge,

pour reconnaitre.un signal “Appel général” AGN

Les valeurs données dans le Tableau 2 sont\définies pour une Station Secondaire.
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Tableau 2 — Temps d'une Station Secondaire

Min. | Nominal | Max. Type? Définition
ms ms ms
TA10 30P - 160 TSL1 Temps d'attente maximal du premier octet d'une trame en
réception
TAB 100 - TC Durée d’un signal d’alarme sur le bus
TAGN 50 100 150 TPDF Durée d’un signal “Appel général” AGN
TAO - - 40 TC Temps d'attente maximal d'un octet d’'une trame en réception
dont I'expiration indique la fin d’'une trame
TARSO - - 500 TC Durée d'un intervalle de temps pour le RSO
TOALR 20 - - TL Attente avant I’envoi d’'un AGN apres la réception_d*urf AGN
ou d’'un AGT
TOE - - 2500 |TL Retard de sécurité en émission pour se protéger contre un
défaut matériel
TOU - - 100 TSL2 Temps d'attente maximal d’une requéte.issue de la couche
supérieure
Spécifique d’une station téléalimentée (Alimentation)
TAGT 200 250 300 TPDF Durée d’un signal “Appel général” AGT
TASB - 1200 |- TL Durée d’un signal d’alarméssur le bus secondaire
TICH 8 000 |- - Ta Délai initial de chargement du bus
TOAG - - 3000 TPFD Retard maximalpour une station téléalimentée sélectipnnée,
pour reconnaftre/un signal “Appel général” AGN
TOAGN - - 300 Tc Retard d’inactivité maximal pour reconnaitre la fin d’'upe
sessionxde’communication avec une station téléalimentée
TOAPHEL |- - 180 TPFD Temps’d'attente maximal de réception du premier octgt d'une
trame de présélection
TOBAVARD | - - 260 TPDF Retard de sécurité pour se protéger contre les trames|de
présélection défectueuses
TOPRE - - 130 TRFD Temps d’attente maximal de la réponse a une présélegtion
TOSEUYIL |- 150 - FC Durée d’un signal “Appel général” qui réveille une stafjon
téléalimentée
TVASB 40 - - TL Durée minimale d’un signal d’alarme sur le bus secongaire
a8  Pourla définition des différents types de temporisations, voir Article B.1.
b Aprés un “Appel général®, une durée minimale de 30 ms est nécessaire.
5.1.3 Diagrammes de temps
Les Figure 3, Figure 4 et Figure 5 peuvent étre utilisées pour représenter différents types de

sessions du protocole pour les stations secondaires téléalimentées.



https://iecnorm.com/api/?name=e5ac8419d3c1277278461e51064084fa

- 154 — IEC 62056-3-1:2021 © |IEC 2021

Trame de
AGT Présélection AGN
TOSEUIL TAO
“—> “—>
TICB <TAGT  <TOAPPEL <TOBAVARD < TOPRE <TOAG
- —
—
IEC
Figure 3 — Echanges sans interruption
Bus TAB P 7] Suivi.d'As
A, AGT
TVASB TAB
c—> >
Bus Alarme du dispositif
secondaire
| I
TASB
< 2 IEC
Figure 4 — Alarme sans aucune communication en cours
AGN
Bup | A N N TAB
| %, | N
TOALR TAB
> c—>
Bup . Alarme du‘dispositif
segondaire
| |
TASB
€« >
IEC
Figure 5 — Alarme avec une communication en cours
514 Services et primitives de service de physique

L'utilisateur du protocole Physical-62056-3-1 peut utiliser les services et primitives de service
indiqués dans le Tableau 3.
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Le réle

Tableau 3 — Services et primitives de services de physique

Ph
Phj

Ph
dof

Ph
Phj

Ph

Phj
SOi

Ph
la fi

Ph
Phj
Ph
qu
oul]

Ph
cou
nul

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)

attribué a chaque primitive est le suivant:

_DATA.req(Frame) permet a la couche Liaison de donnéés de demander a la
sique I'émission d’une trame Frame;

couche

_DATA.ind(Frame) permet a la couche Physique d'informer la couche Liaigon de

nées qu'une trame Frame est disponible;

_UNACK.req(Frame) permet a la couche Ljaison de données de demander a la
sique I'émission d’une trame Frame sans-attendre d’acquittement;

_APPG.req(TypeAG) permet a la couche Liaison de données de demander a la
sique I'émission d'un signal “Appel;général”’. La durée TypeAG du signal est so
AGT;

_APPG.ind() permet a la couche Physique d'informer la couche Liaison de donn
n d'émission d’un signal “Appel général’;

_ASO.req(Frame) permet a la couche Liaison de données de demander a la
sique I'émission d’une.trame “Appel des Stations Oubliées”;

_ASO.ind(Frame)ypermet a la couche Physique d'informer la couche Liaison de d

touche

touche
it AGN

ces de

touche

bnnées

line trame Fratme a été recue au cours de I'un des intervalles de temps des sfations

liges;

_RSO.req(Frame, Window) permet a la couche Liaison de données de demander a la
che Physique I'émission d’une trame Frame d’Appel des Stations Oubliées dans le

néra d'intervalle de temps Window;

Ph

COLL.ind() permet a la couche Physique d'informer la couche Liaison de d

pnnées

gu'une collision a été détectée au cours de I'un des intervalles de temps des stations
oubliées;

Phy_ALARM.req() permet a la couche Liaison de données de demander a la couche
Physique I'émission d’'une Alarme;

Phy_ALARM.ind() permet a la couche Physique d'informer la couche Liaison de données

de

I'arrivée d’une alarme;

Phy _ABORT.req() permet a la couche Liaison de données de demander a la couche
Physique de mettre fin a son activité;

Phy_ABORT.ind(ErrorNb) permet a la couche Physique d'informer la couche Liaison de
données de l'occurrence d'une erreur fatale repérée par le numéro ErrorNb.
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5.1.5 Transitions d’état

Les transitions d'état de Physical-62056-3-1 sont indiquées dans le Tableau 4, le Tableau 5, le
Tableau 6, le Tableau 7 et le Tableau 8.

Tableau 4 - Transitions d'état de Physical-62056-3-1. Station Primaire

Etat Condition de déclenchement Ensemble d’actions Etat final
initial
Initial Strue() MaxRSO=3 Stopped
MaxIndex=128
Collision=FALSE
wait_time(TICB)
Stoppefl Phy_APPG.req(AG) & AG=AGN stop_timer(TOAG) WJAG
FlagAbort=FALSE
TypeAG=AGN
send_AG(TypeAG)
Stoppef Phy_APPG.req(AG) & AG=AGT SessionAGT=TRUE W.AG
FlagAbort=FALSE
TypeAG=AGT,
send_AG(TypeAG)
Stoppefl time_out(TOAG) Phy_ABORT.ind(EP-2) Stopped
SessionAGT=FALSE
Stoppef Phy_ABORT.req() $none() Stopped
Stoppefl data-carrier_on init_timer(TAB) W.[ETABS
init_timer (TASB)
W.ETABS | data_carrier_off stop_timer(TASB) Stopped
stop_timer(TAB)
W.ETABS | time_out(TAB) Phy_ABORT.ind(EP-3) W.[TASB
Phy_ALARM.ind()
W.AG AG_sent_event Phy_APPG.ind() W [TAB
init_timer(TEMPO)
W.AG Phy_ABORT.req() FlagAbort=TRUE W.AG
W.TAB data-carrier_on Carrier = TRUEInit_timer(TAB) W.[TAB
init_timer (TASB)
W.TAB data-carrier_off Carrier = FALSE W.[TAB
stop_timer(TAB)
stop_timer (TASB)
W.TAB time_out(TEMPO) & not(FlagAbort) & not(Carrier) init_timer(TOL) M.Bend
W.TAB time .out(TEMPO) & FlagAbort & not(Carrier) wait_time (TOL) T.$ession
W.TAB timexout(TEMPO) & Carrier init_timer(TOL) W.[ETAB
W.TAB PHy_ABORT.req() FlagAbort=TRUE W.TAB
W.ETAB timme—outtFABY Phy—ABORTFITHEP=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.reqg(Frame) Service=UNACKNOWLEDGED SendFirst
M.Send Phy_ASO.req(Frame) Service=ASO SendFirst
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Etat
initial

Condition de déclenchement

Ensemble d’actions

Etat final

M.Send

Phy_ABORT.req()

$none()

M.Send

M.Send

time_out(TOL)

$none()

T.Session

T.Session

SessionAGT=TRUE

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

Stopped

T.Session

SessionAGT=FALSE

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

Stopped

SendFirst

Strue()

stop_timer(TOL)
Size=size(Frame)

Se

nding

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

Sending

octet_sent_event & Size>0

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

Se|

nding

Sending

octet_sent_event & Size=0

stop_timer(TOE)
wait_time(TAQ)

Index=1
Frame=

swer

Sending

Phy_ABORT.req()

stop_timer(TOE)
waittime(TAO)

init_timer(TA10)
RlagAbort=TRUE

.Rec

Sending

time_out(TOE)

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

.Rec

Answe

Service=NORMAL | Service=UNACKNOWLEDGED

init_timer(TA10)

.Rec

Answe

Service=ASO

WinRSO=1
init_timer(TARSO)
init_timer(TA10)

.Rec

M.Rec

octet_received_event

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

Re

ceiving

M.Rec

collision_deteeted event

stop_timer(TA10)
Collision=TRUE
init_timer(TAOQO)

Re

ceiving

M.Rec

timeout(TA10)

$none()

Re

ceived

M.Rec

PRy=ABORT.req()

FlagAbort=TRUE

.Rec

Receiving

octet_received_event & Index<=MaxIndex

stop_timer(TAO)
Index=Index+1

Re

ceiving

read_data(RecB)
concat(Frame, RecB)
init_timer(TAO)

Receiving

octet_received_event & Index>MaxIndex

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

Re

ceived

Receiving

collision_detected_event

stop_timer(TAO)
Collision=TRUE
init_timer(TAOQO)

Re

ceiving

Receiving

time_out(TAO)

$none()

Re

ceived

Receiving

time_out(TARSO)

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

Re

ceived

Receiving

Phy_ABORT.req()

Flagabort = TRUE

Re

ceiving
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Etat Condition de déclenchement Ensemble d’actions Etat final
initial
Received | Service=NORMAL & not(Flagabort) Phy_DATA.ind(Frame) M.Send
init_timer(TOL)
Received | (Service=NORMAL & Flagabort) | wait_time(TOL) T.Session
Service=UNACKNOWLEDGED
Received | Service=ASO & Collision & not(Flagabort) Phy_COLL.ind() T.RSO
Collision=FALSE
Received | Service=ASO & not(Collision) & not(Flagabort) Phy_ASO.ind(Frame) T.RSO
Received | Service=ASO & Flagabort $none() T.RSO
T.RSO (TypeAG=AGT) | (WinRSO>=MaxRSOQ) & stop timer(TARSQO) I _Session
(TypeAG=AGN)
T.RSO (WinRSO<MaxRSO0O) & (TypeAG=AGN) Index=1 W.RSO
Frame=""
W.RSO time_out(TARSO) WinRSO=WinRSO+1 M.Rec
init_timer(TARSO)
init_timer(TA10)
W.RSO Phy_ABORT.req() Flagabort=TRUE WSO
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Tableau 5 — Transitions d’état de la gestion d’alimentation en énergie
(Station Secondaire téléalimentée seulement)

Etat initial Condition de déclenchement Ensemble d’actions Etat final

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

Initial not(alarm_detection()) Flagalarm = FALSE Stopped

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

Stopped occur(data_carrier_on) init_timer(TOSEUIL) W.TOSEUIL
init_timer(TAGT)

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

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

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

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

W.TOSEUIL | occur(cpt_carrier_on) & Flagalarm init\timer(TVASB) W.TVYASB1

W.AGT occur(data_carrier_off) stop_timer(TAGT) W.Segl
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) Sele¢t
init_timer(TOBAVARD)
init_timer(TAQO)

W.Sel time_out(TOAPPEL) & not(Flagalarnm) 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.TVYASB1

Select occur(octet_received_gvent) stop_timer(TAO) Sele¢t
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-0ut(TOBAVARD) & Flagalarm stop_timer(TAO) Hide
init_timer(Tend)

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

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

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

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

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

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

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

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

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

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

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

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

Send_AG(AGN)
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Etat initial Condition de déclenchement Ensemble d’actions Etat final
W.TVASB1 |occur(cpt_carrier_off) stop_timer(TVASB) Hide
init_timer(Tend)
W.TVASB1 |time_out(TVASB) FlagSendAlarm = TRUE Hide
init_timer(Tend)
W.TVASB1 |time_out(Tend) $none() W.TVASB2
W.TVASB2 | occur(cpt_carrier_off) stop_timer(TVASB) Stopped
station_signal(OFF)
W.TVASB2 | occur(data_carrier_on) $none() W.TVASB1
W.TVASB2 |time_out(TVASB) Send_AG(AGN) W.AB
W.AB AG_sent_event FlagSendAlarm = FALSE | Stopped
station_signal(OFF)
Tableau 6 — Transitions d'état de Physical-62056-3-1. Station secondaire
Etat initial | Condition de déclenchement Ensemble d’actions Etat final
Initial energized() MaxIndex=128 Stopped
FlagRSO=FALSE
FirstWinRSO=FALSE
Initial not(energized()) MaxIndex=18 Stopped
FlagRSO=FALSE
FirstWinRS@=TRUE
Stopped AG_received_event Stop_timex(TOAG) M.Rec
init_timer(TA10)
Stopped Phy_ALARM.req() TypeAG=ASB W.ASB
Send_AG(TypeAG)
Stopped time_out(TOAG) MaxIndex=18 Stopped
FirstWinRSO=TRUE
M.Rec octet_received_event Stop_timer(TA10) Receiving
Index=2
Frame=""
Read_data(RecB)
Concat(Frame, RecB)
init_timer(TAO)
M.Rec time_out(TA10) Phy_ABORT(EP-1) WTOAG
M.Rec Phy_ ABORT.req() Stop_timer(TA10) WTOAG
Receiving, [octet_received_event & Stop_timer(TAO) Receiving
Index<=MaxIndex Index=Index+1
Read_data(RecB)
Concat(Frame, RecB)
init_timer(TAO)
Receiving | octet received event & Stop timer(TAO) WTOAG
Index>MaxIndex Phy_ABORT.ind(EP-4F)
Receiving |time_out(TAO) Phy_DATA.ind(Frame) M.Send
init_timer(TOL)
Receiving | Phy_ABORT.req() Stop_timer(TAO) WTOAG
M.Send Phy_DATA.req(Frame) Stop_timer(TOL) Sending
MaxIndex=128
Size=size(Frame)
Index=1
Send_octet(Frame, Index)
Size=Size-1
init_timer(TOE)
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Etat initial | Condition de déclenchement Ensemble d’actions Etat final
M.Send Phy_RSO.req(Frame, Window) | Stop_timer(TOL) Sending
MaxIndex=128
Wait_window(FirstWinRSO, Window)
FirstWinRSO=FALSE
Size=size(Frame)
Index=1
Send_octet(Frame, Index)
Size=Size-1
FlagRSO=TRUE
init_timer(TOE)
M.Send time_out(TOL) init_timer(TA10) M.Rec
M.Send Phy_ABORT.req() Stop_timer(TOL) WTOAG
Sending octet_sent_event & Size>0 Index=Index+1 Sending
Send_octet(Frame, Index)
Size=Size-1
Sending octet_sent_event & Size=0 & Stop_timer(TOE) M.Rec
not(FlagRSO) init_timer(TA10)
Sending octet_sent_event & Size=0 & Stop_timer(TOE) WTOAG
FlagRSO Wait_time(TAO)
FlagRSO=FALSE
Sending Phy_ABORT.req() Stop_timer(TOE) WTOAG
Sending time_out(TOE) Phy_ABORT.ind(EP-3F) WTOAG
W.ASB time_out(TOAG) MaxIndex=18 W.ASB
FirstWinRSO=TRUE
W.ASB AG_sent_event $none() Stopped
WTOAG not(energized) init_timer(TOAG) Stopped
WTOAG Energized $none() Stopped

Tableau 7 - Signification des états mentionnés dans les tableaux précédents

Etat

Signification

Initial

Initialisation des variables de la couche

(Must Send)

Stopped Attente d’un signal “Appel général”

W.ETABS Attente de la fin d’un signal “Alarme-Bus” regu dans I'état Stopped

(Wait for end of “Alarm-Bus™)

W.AG Attente de la fin de I’émission d’un signal “Appel général”

(Wait for end of “Wakeup Call”)

W.TAB Attente d’un signal “Alarme-Bus” pendant le retard en fin d’émission d’un

(Wait “Alarm-Bus”) signal “Appel général”

W.ETAB Attente de la fin d’un signal “Alarme-Bus” regu apres I’émission d’un sigphal

(Wait farend of “Alarm-Bus”) “Appel général”

W.TASB Attente du déclenchement du temps de réveil TASB apres le début de la
réception d’un signal “Alarme-Bus”

W.TOL Attente du déclenchement du temps de réveil TOL

M.Send Etat initial de I'émetteur, attente d'une trame a émettre

(Must Receive)

T.Session Vérification du type de session (avec Station Secondaire alimentée ou
téléalimentée)

SendFirst Envoi du premier octet de la trame a émettre

Sending Etat récurrent de I'émetteur, émission octet par octet

Answer Branchement en fonction du service demandé

M.Rec Etat initial du récepteur, attente du premier octet d’une trame

Receiving

Etat récurrent du récepteur, réception octet par octet
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Etat Signification

Received Traitement de la trame regue en fonction du service demandé

T.RSO Veérification de la fin du dernier intervalle de temps pour la réception d’une

(Test last RSO) trame RSO

W.RSO Attente de la fin d'un intervalle de temps pour la réception d’'une trame RSO

(Wait for end of an RSO time

slot)

W.ASB Attente de la fin d’émission d’'un signal “Alarme Bus-Secondaire”

W.TOAG Initialisation du temporisateur de fin de session TOAG si nécessaire

W.TOSEUIL Attente du déclenchement du temps de réveil TOSEUIL

W.AGT] Attente d’un signal “Appel général” AGT

W.Sel Attente d’'une trame de présélection

(Wait for preSelection)

Select Réception d’'une trame de présélection

W.Ans\Wwer Attente d’une trame de réponse en provenance d’une station sélectionnge

Hide Attente de la fin d’'une sélection

W.AGehd Attente de la fin de la réception d’'un AG

W.TVASB1 Attente du déclenchement du temps de réveih TVASB pour un signal “Alarme

Bus-Secondaire” durant une session
W.TVASB2 Attente du déclenchement du temps de réveil TVASB pour un signal “Alarme
Bus-Secondaire” a la fin d’'une session
W.AB Attente de la fin d’émission d’uf)signal “Alarme-Bus”
Tableau 8 — Définition des.procédures, des fonctions et
des événements classés par ordre alphabétique
Procédure, fonction ou événement Définition

AG_redeived_event Evénement issu du modem qui informe de |a détection d'un signgl
“Appel général” AGN

AG_sent_event Evénement issu du modem qui informe de la fin de I'émission d'{in
signal “Appel général”

alarm_dletection() Vérification que la station a son mode alarme a Actif

collisioh_detected_event Evénement issu du modem qui informe de la détection d’une trafne
erronée sur réception d’un octet

concat(Frame, RecB) Concaténation de I'octet RecB dans la trame Frame en cours de
constitution

data_carrier(_on; data_carrier_off Occurrence de la détection de I'apparition ou de la disparition d¢ la
porteuse sur le bus

energized() Veérification que a station est alimentée

init_timer(TOAPPEL), Armement du temps de réveil TOAPPEL, TOSEUIL, TAGT,

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

init_timer(TAGT), ou TAB

init_timer(TOBAVARD),

init_timer(TOPRE),

init_timer(TOL),

init_timer(TOE),

init_timer(TAO),

init_timer(TA10),

init_timer(TARSO)

init_timer(TOAG),

init_timer(TVASB)

or init_timer(TAB)
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Procédure, fonction ou événement

Définition

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

Occurrence (signalisation sans consommation) de la détection de
I’apparition ou de la disparition de la porteuse sur le bus secondaire,
de la détection de I'apparition de la porteuse sur le bus, de la
disparition de la porteuse, de la réception d’un octet ou de I’émission
d’un octet

octet_received_event

Evénement issu du modem qui informe qu'un octet a été regu

octet_sent_event

Evénement issu du modem qui informe qu'un octet a été émis

read_data(RecB)

Traitement de I'événement octet_received_event par lecture de I'octet
RecB regu (les bits sont transmis dans un ordre croissant)

send_AStFypeAS)

o ol o el ok P aa : bl ; L } i A |
Demmanae atrmotemM o eTrrecttetr remsston o u—stgar Apperggnera

d'une durée TypeAG (AGN ou AGT)

send_ofctet(Frame, Index)

Emission de I'octet de rang Index dans la trame Frame (lés"bits pont
transmis dans un ordre croissant)

size(Frame)

Calcul du nombre d'octets de la trame Frame

station|power(ON)
or statipn_power(OFF)

Met en marche ou a I'arrét I’alimentation en énéergie du dispositi

station|signal(ON)
or statipn_signal(OFF)

Met en marche ou a I’arrét I'’émission de(signal vers le dispositif|sur le
bus secondaire

stop_tier(TOAPPEL),
stop_tiner(TOSEUIL),
stop_tifer(TAGT),
stop_tiner(TOBAVARD),
stop_timer(TOPRE),
stop_tiger(TOL),
stop_timer(TOE),
stop_timer(TAO),
stop_tiger(TA10),
stop_timer(TVASB)

or stop] timer(TAB)

Désarmement du temps de réveil JOAPPEL, TOSEUIL, TAGT,
TOBAVARD, TOPRE, TOL, TOE; TAO, TA10, TVASB ou TAB

stop_timer(TOAG)
or stop] timer(TARSO)

Désarmement du temps de réveil TOAGT ou TARSO uniquement si elle
a été-préalablement armée

time_oyt(TOAPPEL),
time_oyt(TOSEUIL),
time_olit(TAGT),
time_oyt(TOBAVARD),
time_ouyt(TOPRE),
time_o(it(TOL),
time_oyit(TOE),
time_oyit(TAO),
time_oUit(TA10),
time_oUit(TARSO),
time_oyit(TOAG),
time_olit(TVASB)

or stop] timer(TAB)

Déctenchement du temps de réveil TOAPPEL, TOSEUIL, TAGT,
TFOBAVARD, TOPRE, TOL, TOE, TAO, TA10, TARSO, TOAG, TVASB
ou TAB

wait_time(TAO),
wait_time("ICB),

Retard calculé pendant le temps TAO, TICB, TOL ou TOALR

wait_time(TOL)
or wait_time(TOALR)

wait_window(FirstWinRSO, Window)

Temps d’attente calculé de la fagon suivante:
FirstWinRSO=VRAI ou Window=0 ==> 0 ms
FirstWinRSO=FAUX et Window>0 ==>
40 ms + (TARSO*Window) ms
(Le retard de 40 ms permet de garantir que I'émission a bien lieu dans
I'intervalle de temps prévu)
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Liste et traitement des erreurs

Les erreurs sont répertoriées par les codes suivants:

EP

F

erreur dans la couche Physique

séparateur

numéro de l'erreur

erreur fatale

Les erreurs relatives a Physical 62056-3-1 sont indiquées dans le Tableau 9.

Tableau 9 — Tableau récapitulatif des erreurs

Délai du temps de réveil TOL (Station Primaire) écoulé avant que la couche Liaison decdonnéeg n’ait
demandé I'envoi d’'une trame, ou temps de réveil TA10 (Station Secondaire) écoulé avant la

EP-1 réception d’un caractére en provenance de la Station Primaire
Cette erreur conduit a I'attente d’un signal “Appel général” aprés avoir informé(la‘couche Liaisop de
données
Temps de réveil TOAG écoulé avant un signal “Appel général”

EP-2 Cette erreur conduit a I'attente d’un signal “Appel général” aprés avair informé la couche Liaisop de
données
Réception d’une alarme

EP-3 Cette erreur conduit a réinitialiser la couche Physique aprés”avoir informé la couche Liaison de
données
Durée anormale d'émission constatée apres que le femps de réveil TOE est écoulé

EP-3F | Cette erreur conduit a réinitialiser la couche Physique aprés avoir informé la couche Liaison de
données
Nombre d'octets regus supérieur 8 MaxIindex(Emetteur trop bavard)

EP-4F | Cette erreur conduit a réinitialiser la c¢ouche Physique aprés avoir informé la couche Liaison de
données
Temps de réveil TARSO écoulé enrecevant une trame RSO (Station Primaire seulement)

EP-5F | Cette erreur conduit a réinifialiser la couche Physique aprés avoir informé la couche Liaison de
données

Toute pccurrence de Fuhe de ces erreurs est remontée localement au moyen de la primitive de
Phy ABORT.ind. La liste compléte des numéros d'erreur fatale est fournie a I'Annexe C.

servicq

5.2 Couche.Liaison de données

5.2.1

Protocole Link-62056-3-1

Le protocole Link-62056-3-1 de la couche Liaison de données du profil d’échange de données
par bus local sans DLMS adopte un comportement asymétrique. Le diagramme d’états de la

Station

Primaire est donc différent de celui de la Station Secondaire.

La couche Liaison de données est chargée de transformer le canal physique exploité par la
couche Physique en canal logique apte a transmettre des informations fiables. Ses fonctions
principales sont:

o effectuer une sérialisation et une désérialisation des données (dans la mesure ou le canal
physique fonctionne en série par bit);

e synchroniser les trames en émission et en réception;

o filtrer les trames en fonction des adresses primaire et secondaire;

e assurer une protection efficace contre les erreurs d’émission.
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5.2.2 Gestion des échanges

Sur la Station Primaire, le protocole Link-62056-3-1 prend en charge I'émission des signaux
“Appel général” AGN ou AGT en fonction du type de la Station Secondaire. La détection d'une
incompatibilité d'adresses dans un DSDU recu de la couche supérieure entraine une erreur
fatale et I'arrét du protocole Link -62056-3-1.

Sur la Station Secondaire, la réception d’'une trame incorrecte ne donne lieu a aucun traitement,
la récupération étant laissée a la charge de la Station Primaire.

Pour une station téléalimentée, la détection d’un “Appel des Stations Oubliées” aprés un signal

? ital id > i j remier
intervallle de temps RSO. La Station Primaire, lorsqu’elle détecte une collision aprésiune telle
séquernce, envoie un second “Appel des Stations Oubliées”, mais cette fois-ci apres|un| signal
“Appell général” AGN. Lorsqu’aucune collision n’est détectée apres le premier) appgl, cela
signifig qu’il n’y a au plus qu’'une station oubliée, et il n’est pas nécessaire d’effectuer un
deuxiéme appel.

5.2.3 Services et primitives de service de liaison de données

L'utilispteur du protocole Link-62056-3-1 peut utiliser les services et primitives de service
indiqugs dans le Tableau 10.

Tableau 10 — Services et primitives de services de liaison de données

Service Primitive de service
DL_DATA DL_DATA.req(DSDU)
DL_DATA.ind(DSDU)
DL_ALARM DL_ALARM.req()
DEAMALARM.ind()
DL_ABORT DL_ABORT.req()
DL_ABORT.ind(ErrorNb)

Le rélg attribué a chaque primitive est le suivant:
e DL|DATA.req(DSDU)Spermet a la couche Application de demander a la couche Liaison de
données le transfert.d'un paquet de données DSDU;

e DL|DATA.ind(DSDU) permet a la couche Liaison de données d'informer la ¢ouche
Application defarrivée d'un paquet de données DSDU;

e DL|ALARM:eq() permet a la couche Application de demander a la couche Liaifon de
données je transfert d’'une alarme;

e DLIALARM.ind() permet a |a couche Liaison de données d'informer la couche Application
de l'arrivée d’une alarme;

e DL _ABORT.req() permet a la couche Application de demander a la couche Liaison de
données de mettre fin a son activité;

e DL _ABORT.ind(ErrorNb) permet a la couche Liaison de données d'informer la couche
Application de I'occurrence d'une erreur fatale repérée par le numéro ErrorNb.

5.2.4 Parameétres de liaison de données

Pour une Station Primaire, la valeur du nombre MaxRetry de réémissions d'une méme trame
avant déconnexion est fixée a 2.

La valeur du nombre MaxChain de séquences enchainées sans signal “Appel général” pour la
téléreleve et le télétransfert, est fixée a 5, de maniére a assurer la compatibilité avec les
Stations Secondaires utilisant une version antérieure du protocole.


https://iecnorm.com/api/?name=e5ac8419d3c1277278461e51064084fa

- 166 —

IEC 62056-3-1:2021 © |IEC 2021

La valeur du nombre maximal MaxRSO d’intervalles de temps RSO pour le traitement d’un
“Appel des Stations Oubliées” est fixée a 3 aprés un “Appel général” AGN, et a 1 aprés un
“Appel général” AGT.

La Station Secondaire doit connaftre la liste des adresses de Stations Primaires et la liste des
TABI auxquels elle a été sensibilisée.

Une station peut également étre sollicitée par I'intermédiaire d’'une adresse primaire générale
APG. Dans ce cas, elle répond avec la premiére adresse primaire de la liste a laquelle elle a
été sensibilisée.

5.2.5 [—Tramsitionsd'état
Les trgnsitions d'état de Link-62056-3-1 sont indiquées dans le Tableau 11, le Tableay 12, le
Tablegu 13 et le Tableau 14.
Tableau 11 — Transitions d'état de Link-62056-3-1: Station Primaire
Etat Condition de déclenchement Ensemble @ actions Etat
initia final
Initial Strue() MaxRetry=2 Sttopped
MaxChain=5
Stoppedl |DL_DATA.req(DSDU) & NbChain=0 W.AG
check_req(DSDU) MaxRS0=3
PreSel=FALSE
NeRetry=FALSE
RepeatASO=FALSE
EP-1=FALSE
context(ADS, ADP, TypeAG)
Com=command(DSDU)
init(Com, TypeAG)
Phy_APPG.req(TypeAG)
Stoppedl |DL_DATA.req(DSDU) & DL_ABORT.ind(EL-1F) Stopped
not(check_req(DSDU))
Stoppedl |Phy_ALARM.ind() DL_ALARM.ind() Stopped
W.AG Phy_APPG.ind() & not(PreSel) & not(NoRetry) & $none() TIReq
not(RepeatASO)
W.AG Phy_APPG.ind() & RreSel Index=MaxRetry+1 M.Rec
Fr=PRE
Fr=concat(size_frame(Fr), ADS, ADP,
Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
W.AG PhySAPPG.ind() & NoRetry Index=MaxRetry+1 M.Rec
Fr=DSDU
Fr=concat(size_frame(Fr), ADS, ADP,
Ex)
Fr’=concat(Fr, crc(Fr))
NbChain=1
Phy_DATA.req(Fr)
NoRetry=FALSE
W.AG Phy_APPG.ind() & RepeatASO RepeatASO=FALSE M.RSO
Phy_ASO.req(Fr)
W.AG DL_ABORT.req() Phy_ABORT.req() W.EndS
W.EndS |Phy_ABORT.ind(ErrorNb) $none() T.Error
W.EndS |Phy_ALARM.ind() DL_ALARM.ind() Stopped
T.Error ((Error_Nb = EP-1 & TypeAG = $none() Stopped
AGN) |
(Error_Nb = EP-2 & TypeAG = AGT)) &
Com <>IB & Com <> TRB
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Etat Condition de déclenchement Ensemble d’actions Etat
initial final
T.Error ((Error_Nb = EP-1 & TypeAG = DL_ABORT.ind(Error_Nb) Stopped

AGN) |
(Error_Nb = EP-2 & TypeAG = AGT)) &
(Com=IB | Com=TRB)
T.Error Error_Nb <> EP-1 & Error_Nb <> DL_ABORT.ind(Error_Nb) W.EndS
EP-2
T.Error |(Error_Nb = EP-1) & TypeAG = AGT $none() W.EndS
T.Req Com=IB | Com=TRB Fr=DSDU W.EndS
Fr=concat(size_frame(Fr), ADS, ADP,
Fr)
Fr=concaf(Fr, crc(Fr))
Phy_UNACK.req(Fr)

T.Req Com=ASO & TypeAG=AGN MaxRSO0=3 M.RSO
NbRSO=1
ListRSO=""
Collision=FALSE
Fr=DSDU
Fr=concat(size_frame(kr),)ADS, ADP,
Fr)
Fr=concat(Fr, crc(Er))
Phy_ASO.req(Fr)

T.Req Com=ASO & TypeAG=AGT MaxRSO=1 M.RSO
NbRSO=1
ListRSO=""
Collisien=FALSE
Fr=BSDU
Frsconcat(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 (NbChaifi*>=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 P:Iy_DATA.;IId(rIGIIIU’ & u:lcu'r\_flalllc(rlalllc; & PreSet=FALSE TReq
command(Frame)=SEL & PreSel

M.Rec Phy_DATA.ind(Frame) & check_frame(Frame) & Phy_ABORT.req() W.EndS
command(Frame)<>SEL & PreSel DL_ABORT.ind(EL-2F)

M.Rec Phy_DATA.ind(Frame) & Index=Index+1 M.Rec
not(check_frame(Frame)) & Phy_DATA.req(Fr)

Index<=MaxRetry

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

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

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

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

size(Frame)=0
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Etat Condition de déclenchement Ensemble d’actions Etat
initial final
M.RSO Phy_ASO.ind(Frame) & size(Frame)<>0 & build_RSO(ListRSO, Frame) T.RSO
check_frame(Frame) & command(Frame)=RSO
M.RSO Phy_ASO.ind(Frame) & size(Frame)<>0 & Collision=TRUE T.RSO
not(check_frame(Frame))
M.RSO |Phy_COLL.ind() Collision=TRUE T.RSO
M.RSO |DL_ABORT.req() Phy_ABORT.req() W.EndS
M.RSO |Phy_ABORT.int(ErrorNb) DL_ABORT.ind(ErrorNb) W.EndS
T.RSO MaxRSO=1 & Collision MaxRSO=3 W.AG
Collision=FAl SF
RepeatASO=TRUE
Phy_APPG.req(AGN)
T.RSO (MaxRS0O=1 & not(Collision)) | (MaxRSO<>1 & DSDU=rso(RSO, Collision, ListRSO) W.EndS
NbRSO>=MaxRSO) DL_DATA.ind(DSDU)
T.RSO NbRSO<MaxRSO NbRSO=NbRSO+1 M.RSO
M.Send |DL_DATA.req(DSDU) & Com=command(DSDU) TIReq
check_req(DSDU) & not(EP-1)
M.Send |DL_DATA.req(DSDU) & Com=command(DSBU) W.AG
check_req(DSDU) & EP-1 NbChain=0
EP-1=FALSE
Phy_APPG:req(AGN)
M.Send |DL_DATA.req(DSDU) & Phy_ABORT.req() W.EndS
not(check_req(DSDU)) DL AABORT.ind(EL-1F)
M.Send |Phy_ABORT.ind(EP-1) EP-1=TRUE M.Send
M.Send |[Phy_ABORT.ind(EP-2) $none() Sttopped
M.Send |DL_ABORT.req() & Phy_ABORT.req() W.EndS
not(EP_1 & TypAG=AGN)
M.Send |[DL_ABORT.req() & EP_1 $none() Sttopped
& TypAG=AGN
M.Send |Phy_ABORT.ind(ErrorNb) & DL_ABORT.ind(ErrorNb) W.EndS
ErrorNb<>EP-1 & ErrorNb<>ER-2
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Tableau 12 — Transitions d'état de L/nk-62056-3-7: Station secondaire

Etat Condition de déclenchement Ensemble d’actions Etat
initial final
Initial Strue() FlagDSO=TRUE Stopped

Discovered=FALSE
Flag_alarm = FALSE
Stopped |Phy_DATA.ind(Frame) & check_frame(Frame) & | ADP=extract_ ADP(Frame) T.Com
check_address(Frame) Com=command(Frame)
Stopped |Phy_DATA.ind(Frame) & check_frame(Frame) & |Phy_ABORT.req() Stopped
not(check_address(Frame))
Stoppe Phy DATA.ind(Frame) & $none() Stopped
not(check_frame(Frame))
Stoppedl |Phy_ABORT.ind(ErrorNb) DL_ABORT.ind(ErrorNb) Stopped
Stoppedl |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.reg()
T.Com Com=PRE Fr=SEL Stopped
Fr=concat(size_frame(Fr), ADS, ADP, Fr)
Fr=concat(Fr, crc(Fr))
Phy” DATA.req(Fr)
T.Com Com=ASO & Rr=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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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

(Wait for End of Session)

Attente de la fin d’'une session

T.Req

Essai de la nature d’'une demande en provenance d’une

(Test Request)

couche superieure

M.Rec

(Must Receive)

Attente d’'une réponse en provenance de la couche inférieure

M.RSO

(Must receive RSO)

Attente d’une trame RSO aprés I'envoi d’'une trame ASO

T.RSO

(Test last RSO)

Vérification de la fin du dernier intervalle de temps pour la
réception d’'une trame RSO

M.Send Attente d’'une requéte de la couche supérieure
(Must Send)
T.Com Essai du code de commande d’uhe\tfame recue

(Test Command)

Tableau 14 — Définition des procédures et
des fonctions classées par-ordre alphabétique

Procégdlure ou fonction Définition
build_RSO(ListRSO, Extraction des élémentg(champs TAB et ADS) de la trame RSO regue Frame et
Frame) concaténation avec la précédente liste ListRSO
check_pddress(Frame) Vérification que fes’adresses ADP et ADS sont reconnues selon les critéres suivants:
— la station est sensibilisée a 'ADP ou ADP=APG;
— ADS=ADG si le code de commande est ASO, IB ou TRB,
=, ADS est I'adresse de la station secondaire si le code de commande
n'est pas ASO, IB ou TRB
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 N

— code de commande connu et nombre d’octets compatible avec ce code|de

commande

check_req(DSDU)

Vérification que le code de commande demandé du DSDU est compatible avec les
adresses ADP et ADS du contexte de communication

command(DSDU)
or command(Frame)

Extraction de la valeur du code de commande dans le DSDU a envoyer ou de la trame
Frame regue

concat(N, ADS, ADP,

DSDU)

or concat(Frame, CRC)

Concaténation des champs N, ADS, ADP et du DSDU ou concaténation du CRC a la
fin de la trame Frame

context(ADS, ADP, Extraction des valeurs correspondantes du contexte de communication
TypeAG)
crc(Frame) Calcul du CRC de la trame Frame a émettre

extract_ADP(Frame)

Si la valeur de I’ADP utilisée dans la trame est différente de APG ou bien s'il s’agit de
APG mais que la liste des valeurs ADP auxquelles est sensibilisée la Station
Secondaire est vide, extraction de cette valeur, sinon extraction de la premiére valeur
ADP a laquelle est sensibilisée la Station Secondaire
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Procédure ou fonction Définition

extract_DSDU(Frame) Extraction du DSDU (champs COM et DATA) de la trame Frame regue

init(COM, TypeAG) Met PreSel & VRAI si a la fois TypeAG est égal a AGT et la taille de la trame est
supérieure a 18 octets.

Met NoRetry a VRAI si a la fois TypeAG est égal a AGT et la taille de la trame est
inférieure ou égale a 18 octets.

rso(RSO, Collision, Concaténation du code de commande RSO, de I'indicateur de collision et de la liste
ListRSO) d’éléments RSO (champs TAB et ADS)

size(Frame) Calcul de la taille de la trame Frame regue

size_frame(DSDU) Calcul de la taille de la trame associée a un DSDU a émettre (taille du DSDU + 10)

test TABi(Frame TAR) Sile premier TARi contenu dans la trame ASQO Frame recue vaut 00 vérification que
la variable Discovered est a FAUX et vérification, aprés tirage d’'un nombre aléatoire
entre 0 et 100, que ce nombre entier est inférieur a la probabilité de réponse
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 Frame regue vaut/fF; vérification que
la variable Flag_alarm est a VRAI et dans ce cas, affectation de la-valeur FAUX a la
variable Flag_alarm et mémorisation de la valeur FF dans la¢variable TAB;

Si le premier TABi contenu dans la trame ASO Frame regue-ne vaut ni 00 ni FF,
vérification que la variable FlagDSO est a VRAI, que la(Station Secondaire est
sensibilisée a I'un des TABi contenus dans la trame/Frame ASO regue. Dans c¢ cas,
mémorisation de la premiére de ces valeurs dansda variable TAB

update|flag_DSO(COM) | Affectation de la valeur FAUX a la variable FlagDSO et de la valeur VRAI a la variable
Discovered si COM est la commande ENQ

window] RSO() Fourniture d’'une valeur aléatoire entiére comprise entre 0 et MaxRSO-1 utiliség
comme numéro de I'intervalle de temps’RSO au cours duquel la station doit rédondre
(voir I'’Annexe F)

5.2.6 Liste et traitement des erreurs

Les erfeurs sont répertoriées par les cades suivants:

EU = erreur de la couche Liaison de données
— | = séparateur

N| = numéro de l'erreur

F | = erreur fatale

Les erfeurs relatives a-Link-62056-3-1 sont indiquées dans le Tableau 15.

Tableau 15 — Tableau récapitulatif des erreurs

Reeeption d’'un code de commande incompatible avec les adresses ADP et ADS mémorisées dans le
conhtexte de communication (Station Primaire seulement)

EL-1F
Cette erreur conduit a réinitialiser la couche Liaison de données aprés avoir informé la couche
Application
Réponse incorrecte de la Station Secondaire aprés, soit une trame de présélection pour une station
téléalimentée, soit MaxRetry répétitions d’une requéte (Station Primaire seulement)

EL-2F

Cette erreur conduit a réinitialiser la couche Liaison de données aprés avoir informé la couche
Application

Toute occurrence de l'une de ces erreurs est remontée localement au moyen de la primitive de
service DL_ABORT.ind. La liste compléte des numéros d'erreur fatale est fournie a I'Annexe C.
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5.3 Couche Application
5.3.1 Protocole Application-62056-3-1

Le protocole Application-62056-3-1 de la couche Application du profil d’échange de données
par bus local sans DLMS adopte un comportement asymétrique. Le diagramme d’états de la
Station Primaire est donc différent de celui de la Station Secondaire.

Le protocole Application-62056-3-1 de la couche Application du profil d’échange de données
par bus local sans DLMS est chargé de contrbler et d'enchainer les messages successifs par
analyse d’'un code de commande fourni par I'application utilisatrice.

5.3.2 Services et primitives de service d’Application

L'utilispteur du protocole Application-62056-3-1 peut utiliser les services et (primitiyes de
servicqg indiqués dans le Tableau 16.

Tableau 16 — Services et primitives de services d’Application

Service Primitive de service
A_DATA A_DATA.req(COM, ASDU)
A_DATA.ind(ASDU)
A_ALARM A_ALARM.req()
A_ALARM.ind()
A_ABORT A_ABORT.req()
A_ABORT.ind(ErrerNb)

Le rolg attribué a chaque primitive est le suivant:

e A DATA.req(COM, ASDU) permet a.l‘application de demander a la couche Application le
trapsfert d'une commande COM (ENQ, REC, TRF, TRB, IB ou ASO pour une Btation
Prijnaire et DAT, DRJ, EOS ou TRA pour une Station Secondaire) associée a un ASDU;

e A _DATA.ind(ASDU) permet.alla couche Application d'informer I’application de l'arrivge d’un
ASpPU;
e A ALARM.req() permetia I'application de demander a la couche Application I'’envoj d’une
alafme;

e A_ALARM.ind() permet a la couche Application d'informer I'application de I'arrivéq d’une
alarme;

e A ABORT.req() permet a I'application de demander a la couche Application de mettfe fin a
sor] activité,

e A ABORT.ind(ErrorNb) permet a la couche Application d'informer [I'application de
I'ocCUTTENCE d'UNE erfeur fatale Teperee par e NUMero CirorND.

5.3.3 Parameétres d’Application

La Station Primaire doit posséder les clefs de cryptage DES associées a chacune des Stations
Secondaires sur lesquelles une téléprogrammation doit étre réalisée.

Dans le cas d’une téléprogrammation, la Station Secondaire doit posséder la clef de cryptage
DES utilisée par la Station Primaire.

5.3.4 Transitions d’état

Les transitions d'état d'Application-62056-3-1 sont indiquées dans le Tableau 17, le
Tableau 18, le Tableau 19 et le Tableau 20.
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Tableau 17 — Transitions d'état d’ Application-62056-3-1: Station Primaire

Etat Condition de déclenchement Ensemble d’actions Etat
initial final
Stopped |A_DATA.req(Com, ASDU) & (Com=ASO | Com=ENQ | |APDU=concat(Com, _, _, ASDU) |M.Rec
Com=TRF) DL_DATA.req(APDU)
Stopped |A_DATA.req(Com, ASDU) & (Com=IB | Com=TRB) APDU=concat(Com, _, _, ASDU) [W.EndS
DL_DATA.req(APDU)
Stopped |A_DATA.req(Com, ASDU) & Com=REC Na1=randomize() M.Rec
Zdt=zdt(ASDU)
APDU=concat(REC, Na1, 0, Zdt)
DL_DATA.req(APDU)
Naodlk=ciaok YANPC AN
NetHeeiphertiNet)
Stoppedd |DL_ALARM.ind() A_ALARM.ind() Stopped
Stoppefl |A_ABORT.req() DL_ABORT.req() Stopped
M.Rec DL_DATA.ind(DSDU) Resp=command(DSDU) T|Resp
M.Rec A_ABORT.req() DL_ABORT.req() Stopped
M.Rec DL_ABORT.ind(ErrorNb) & A_ABORT.ind(ErtorNb) 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.End{ DL_ABORT.ind(ErrorNb) A_ABORT.ind(ErrorNb) Stopped
W.End§ |A_ABORT.req() DE_ABORT.req() W.EndS
T.Resp (Com=ASO & Resp=RSO) | A_DATA.ind(DSDU) Stopped
(Com=ENQ & Resp=DAT) |
(Com=ENQ & Resp=DRJ) |
(Com=TRF & Resp=TRA) |
(Com=TRF & Resp=DRJ) |
(Com=AUT & Resp=EOS) |
(Com=AUT & Resp=DRJ)
T.Resp Com=REC & Resp=ECH & na1k(DSDU)=Na1k & Na2=na2(DSDU) M.Rec
Zdt=zdt(DSDU) Na2k=cipher(Na2)
Com=AUT
APDU=concat(AUT, 0, Na2k, )
DL_DATA.req(APDU)
T.Resp (Com=AS0O & Resp<>RS0) | A_ABORT.ind(EA-1F) Stopped
(Com=ENQ & Resp<>DAT & Resp<>DRJ) | DL_ABORT.req()
(Com=TRF & Resp<>TRA & Resp<>DRJ) |
(Com=REC & Resp<>ECH) | (Com=AUT & Resp<>ARJ
& Resp<>DRJ"&Resp<>EOQOS)
T.Resp Com=REC & (Resp<>ECH | (na1k(DSDU)<>Na1k) | A_ABORT.ind(EA-2F) Stopped
(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)
Nodlc—oio b YANP AN
NeZ=etpherNaz2)
Req=REC
Stoppgd A_ALARM.req() & DL_ALARM.req() Stopped
alarm_detection()
M.Send A_DATA.req(COM, ASDU) & APDU=concat(COM, _, _, ASDU) 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

Tlableau 19 — Signification.des états mentionnés dans les tableaux précédent

Etat

Signification

jon

Stoppe

de la couche inférieure

Attente de la premiere demande de la couche supérieure ou de la premiére indigation

M.Rec

(Must Receive)

Attente de la réponse a la requéte émise

T.Resp

(Test Rlesponse)

Traitement de la réponse regue

M.Send

Attente d'une réponse 3 une reqguéte recue
™ -

(Must Send)

W.AUT

(Wait for AUT frame)

Attente de la trame AUT consécutive a une réponse ECH envoyée
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Tableau 20 — Définition des procédures et des fonctions

classées par ordre alphabétique

Procédure ou fonction

Définition

alarm_detection()

Vérification que le mode Alarme est Actif

cipher(Na1)
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 code de commande d’'un DSDU regu

concat(COM, _, _, ASDU),
concat(COM, ZA1, ZA2,
ZDT) or concat(COM, 0, 0,

2

Concaténation d’un code de commande COM et d’'un ASDU ou concaténation d’un
code de commande COM, d’une valeur cryptée ZA1, d’une valeur cryptée ZA2 et
d un champ de données ZDT (champs TAB et DATA) ou concaténation d’'un code

u annrl f‘f\l\ll Grl S hnmpﬂ 71\4 =0 {7[\’7—(\
na1(DYDU) Extraction de la valeur Na1 du champ ZA1 d’'une trame REC regue
nalk(DEDU) Extraction de la valeur Na1k du champ ZA1 d’'une trame ECH regue
na2(DYDU) Extraction de la valeur Na2 du champ ZA2 d’une trame ECH recue
na2k(DBDU) Extraction de la valeur Na2k du champ ZA2 d’une trame AUT recue
randonlize() Génération d’'un nombre aléatoire suivant la procédure définie a I’Annexe G
zdt(ASDU) Extraction de données (champs TAB et DATA) d’'unedemande de type REC,
or zdt(pSDU) d’une trame REC ou d’une trame ECH
5.3.5 Liste et traitement des erreurs
Les erfeurs sont répertoriées par les codes suivants;
ER = erreur de la couche Application
— | = séparateur
= numéro de l'erreur
F | = erreur fatale
Les erreurs relatives a Link-62056<3-1 sont indiquées dans le Tableau 21.
Tableau-21 — Tableau récapitulatif des erreurs
Le code de commande de la réponse de la trame regue ne correspond pas au code de commande de la
EA-1F | | requéte (Statior Primaire seulement)
Cette erreursconduit a réinitialiser la couche Application aprés avoir informé I'application
Erreur d"authentification de la Station Secondaire (Station Primaire seulement)
EA-2F
Cette.efreur conduit a réinitialiser la couche Application apres avoir informé I'application
Efreur d'authentification de la Station Primaire (Station Primaire seulement)
EA-3F
Cette erreur conduit a réinitialiser la couche Application apres avoir informé I'application

Toute occurrence de I'une de ces erreurs est remontée localement au moyen de la primitive de
service A_ABORT.ind. La liste compléte des numéros d'erreur fatale est fournie a I'Annexe C.

6 Echange de données par bus local avec DLMS

6.1

Couche Physique

Le protocole Physical-62056-3-1 de la couche Physique du profil d’échange de données par
bus local avec DLMS est exactement le méme que celui défini pour le profil sans DLMS.
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6.2 Couche Liaison de données
6.2.1 Protocole Link-E/D

Le protocole Link-E/D de la couche Liaison de données du profil d’échange de données par bus
local avec DLMS adopte un comportement asymétrique. Le diagramme d’états de la Station
Primaire est donc différent de celui de la Station Secondaire.

La couche Liaison de données est chargée de transformer le canal physique exploité par la
couche Physique en canal logique apte a transmettre des informations fiables. Ses fonctions
principales sont:

. géfmmmmmmmmmm@;
o effgctuer la sérialisation et la désérialisation des données (dans la mesure Qu/lg canal

physique fonctionne en série par bit);
e syrchroniser les trames en émission et en réception;
e filtrer les trames en fonction des adresses primaire et secondaire;

e asdurer une protection efficace contre les erreurs de transmission
6.2.2 Gestion des échanges

Les sefvices d’Initialisation de Bus, Alarme et Appel des Stations Oubliées sont assurég par le
protocole Link-E/D de la couche Liaison de données du profild’échanges de données par bus
local alvec DLMS, mais les opérations sont réalisées en~dehors de la couche Application. En
particulier, le fanion de station oubliée peut étre mis ajour par I'interface de programmation de
I'appligation alors qu’une téléreléve a lieu.

Sauf pour l'ouverture d’'une session de commmunication, durant I'Initialisation de Bus, la
signalisation d’Alarme et la gestion de ['Appel des Stations Oubliées, le protocgle est
complétement symétrique, et les deux stations sont a tour de réle Emetteur et Récepteyr.

Aprés ['envoi d’'une trame, la couche<liaison de données du c6té Emetteur attend toujoyrs une
trame @e la couche Liaison de données du Récepteur avant d’émettre a nouveau. Cette attente
est contrélée par le temps de réveil T1, d’'une durée de 10 s.

Aprés [’envoi d’'une trame\et la réception de l'acquittement de lI'envoi précédent, la| trame
courante est retransmise. Le nombre de réémissions est limité & MaxRetry. Au-dela| de ce
nombrg¢, la communieation est interrompue au niveau Liaison de données et la ¢ouche
Application en estfinformée.

A chaque réeeption de trame par l'un des systémes, il y a émission immédiate d'une trame en
réponse. Cette trame peut contenir des données de la couche Application. Elle contient tgujours
un nuquéro dans le champ Send et un numéro dans le champ Confirm, calculés en fonction des
valeurs précédemment envoyées el regues. Lalgorithme de calcul de ces numéros est le
suivant:

e sila derniére trame regue est sans erreur et que son numéro Send est égal au complément
a 1 du numéro Confirm précédent en émission, alors le paquet de données est transmis a
la couche Application et la prochaine trame envoyée aura un numéro Confirm égal au
numéro Send regu. Sinon le numéro Confirm reste inchangé et le paquet de données n'est
pas transmis a la couche Application;

e si la derniére trame regue est sans erreur et que son numéro Confirm est identique au
numéro Send précédent en émission, alors le numéro Send en émission est complété a 1
pour la prochaine trame dans I'hypothése qu’un nouveau paquet de données doit étre
envoye;

e sila derniére trame regue est incorrecte ou si son numéro Confirm n'est pas identique au
numéro Send précédent en émission, alors la méme trame est de nouveau transmise sous
réserve que le nombre de réémissions reste inférieur ou égal & MaxRetry.
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Services et primitives de service de liaison de données

L'utilisateur du protocole Link-E/D peut utiliser les services et primitives de service indiqués
dans le Tableau 22.

Tableau 22 — Services et primitives de services de liaison de données

Le réle

o DLj
de
o DLj
Apf
o DLj
I'en
o DLj
do#

dor

e DLj
pro

o DLj
dof

e DL
de

o DLj
Apf

6.2.4

Service Primitive de service

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)

attribué a chaque primitive est le suivant:
| DATA.req(Pr, DSDU) permet a la couche Application de&.demander a la couche
données le transfert d'un paquet de données DSDU avec'la priorité Pr 3;

| DATA.ind(Pr, DSDU) permet a la couche Liaison de données d'informer la
plication de l'arrivée d'un paquet de données DSDU avec la priorité Pr;

| IB.req() permet a la Gestion du support de demander a la couche Liaison de d
voi d'une trame Initialisation du Bus;

| ASO.req(DSDU) permet a la Gestion,du support de demander a la couche Liai
nées l'envoi d’'une trame Appel des Stations Oubliées en cohérence avec un pad
nées DSDU;

| ASO.ind(Collision, List) permeta la couche Liaison de données d’informer I'interf
grammation de I’Application dur résultat d’'un Appel des Stations Oubliées;

| ALARM.req() permet aNa~“Gestion du support de demander a la couche Liai
nées l'envoi d'une alarme;

| ABORT.req(Strong). permet a la couche Application de demander a la couche
données de mettre/fin a son activité avec la priorité Strong 4;

| ABORT.ind(ErrorNb) permet a la couche Liaison de données d’informer la
plication dé.l’occurrence d’une erreur fatale repérée par le numéro ErrorNb.

Parametres de liaison de données

| jaison

couche

bnnées

son de
uet de

ace de

son de

| jaison

touche

La val

burvdu nombre MaxRetry de réémissions d'une méme trame avant déconnex

on est

fixée a

2.

Pour une Station Primaire, la valeur du nombre maximal MaxRSO d’intervalles de temps RSO
pour le traitement d’'un “Appel des Stations Oubliées” est fixée a 3.

La Station Secondaire doit connaitre la liste des adresses de Stations Primaires et la liste des

TABi a

uxquels elle a été sensibilisée.

3 Le parametre de priorité Pr différencie le traitement d’un service urgent tel que InformationReport (niveau Pr=1)

d’un

autre service DLMS (niveau Pr=0).

4 Le parametre de priorité Strong différencie le traitement des erreurs fatales (Strong=1) de celui d’une autre
demande de déconnexion physique (Strong=0) initialisée par la sous-couche Application.
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Une station peut également étre sollicitée par I'intermédiaire d’une adresse primaire générale
APG. Dans ce cas, elle répond avec la premiére adresse primaire a laquelle elle a été

sensibilisée.
6.2.5 Transitions d’état
Les transitions d'état de Link-E/D sont indiquées dans le Tableau 23, le Tableau 24,
le Tableau 25 et le Tableau 26.
Tableau 23 - Transitions d'état de L/nk-E/D: Station Primaire
Etat Condition de déclenchement Ensemble d’actions Etat
initia| | final
Initial $Strue() MaxRetry=2 Stopped
MaxChain = 5
init_incrChain()
Stoppedl |exist_dl_req() NbChain =0 W.AG
RepeatASO=FALSE
context(ADP, ADS,AypeAG)
init(TypeAG)
Phy_APPG.req(IFypeAG)
Stoppedl |Phy_ABORT.ind(ErrorNb) DL_ABORT,ind(ErrorNb) Stopped
Stoppedl | Phy_ALARM.ind() create_falarm(TPDU) Stopped
DL_DATA.ind(Pr = 1, TPDU)
W.AG Phy_APPG.ind() & not(RepeatASO) & NbChain = 0 $none() T|Req
W.AG Phy_APPG.ind() & not(RepeatASO) & NbChain <> 0_ {\NbChain = 0 M.Send
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.End{ (Phy_ABORT.ind(EP-2) & $none() Stopped
TypeAG=AGT) |
(Phy_ABORT.ind(EP-1) &
TypeAG=AGN)
W.End§ Phy_ALARM.ind create_alarm(TPDU) Stopped
DL_DATA.ind(Pr = 1, TPDU)
W.End9 Phy_ABORT.ind(ErrerNb) & DL_ABORT.ind(ErrorNb) W.EndS
ErrorNb<>EP-1 & ErrorNb<>EP-2
T.Req exist_dl_req(DL_4IB.req()) Fr=*" W.EndS
Size=size_frame(Fr)
Fr=concat(Size, ADS, ADP, IB, Fr)
Fr=concat(Fr, crc(Fr))
Phy_UNACK.req(Fr)
T.Req exist dl_req(DL_ASO.req(DSDU)) & TypeAG=AGN MaxRS0O=3 M.RSO
NbRSO=1
ListRSQ=""
Collision=FALSE
Fr=DSDU
Size=size_frame(Fr)
Fr=concat(Size, ADS, ADP, ASO,
Fr)
Fr=concat(Fr, crc(Fr))
Phy_ASO.req(Fr)
T.Req exist_dl_req(DL_ASO.req(DSDU)) & TypeAG=AGT MaxRSO=1 M.RSO
NbRSO=1
ListRSO=""
Collision=FALSE
Fr=DSDU

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

Fr=concat(Fr, crc(Fr))
Phy_ASO.req(Fr)
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initial final
T.Req not (exist_dl_req(DL_IB.req()) | Pr=0 M.Rec
exist_dl_req(DL_ASO.req(_)) ) Send="00"B
Confirm="11"B
Fr="n
Index=Index + 1
NbChain = NbChain + IncrChain
Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com,
Fr)
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) T|IRSO
check_frame(Frame) &
command(Frame)=RSO
M.RSO Phy_ASO.ind(Frame) & Collision=TRUE T|IRSO
not(check_frame(Frame)) &
size(Frame)<>0
M.RSO Phy_COLL.ind() Collision=TRUE T|IRSO
M.RSO DL_ABORT.req(_) Phy_ABORT/req() W.EndS
M.RSO Phy_ABORT.ind(ErrorNb) DL_ABQORT.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 M.RSO
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(DL_DATA.req(Pr=1, _)) & exist_dl_data_req( Send=incr(Send) M.Rec
DL_DATA.req(Pr=0, DSDU)) & Ack_expected=TRUE
Nb€hain < MaxChain Fr=DSDU
Index= Index + 1
NbChain = NbChain + IncrChain
Size=size frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(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) .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/Teq() W.EndS
not(DL_DATA.req(_, _)) &
Ack_expected=FALSE
M.Rec DL_ABORT.req(Strong=1) Phy_ABORT.req() W.EndS
M.Rec Phy_ABORT.ind(ErrorNb) DL) ABORT.ind(ErrorNb) W.EndS
Tableau 24 — Transitions d'état(de Link-E/D: Station secondaire
Etat injtial | Condition de déclenchement Ensemble d’actions Etat
fipal
Initial $Strue() MaxRetry=2 Stopped
FlagDSO=TRUE
Discovered=FALSE
Flag_alarm = FALSE
Stoppefd Phy_DATA.ind(Frame) & ADP=extract_ADP(Frame) T|Com
check_frame(Frame) & Com=command(Frame)
check_address(Erame)
Stoppefd Phy_DATAnd(Frame) & Phy_ABORT.req() Stopped
check_frame(Frame) &
not(check_address(Frame))
Stoppefd Phy=DATA.ind(Frame) & $none() Stopped
not(check_frame(Frame))
Stopped DL ALARM.req() & Phy ABORT.reqa() Stopped
alarm_detection() Flag_alarm = TRUE
Phy_ALARM.req()
T.Com Com=IB FlagDSO=TRUE Stopped
Discovered=FALSE
Phy_ABORT.req()
T.Com Com=ASO & Fr=concat(RSO, TAB, ADS) Stopped
test_TABi(Frame, TAB) Fr=concat(size_frame(Fr), ADS, ADP,
Fr)
Fr=concat(Fr, crc(Fr))
Phy_RSO.req(Fr, window_RSO())
T.Com Com=ASO & Phy_ABORT.req() Stopped

not(test_ TABi(Frame, TAB))
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Etat initial | Condition de déclenchement Ensemble d’actions Etat
final
T.Com is_data+(Frame) & is_text(Frame) Ack_expected=FALSE M.Send
Send="11"B
Confirm="00"B
DL_DATA.ind(extract_prty,
extract_text(Frame))
T.Com is_data+(Frame) & Ack_expected=FALSE M.Send
not(is_text(Frame)) Send="11"B
Confirm="00"B
M.Send exist_dl_data_req( Discovered = TRUE M.Rec
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, _)) & Discovered = TRUE M.Rec
exist_dl_data_req( Send=incr(Send)
DL_DATA.req(Pr=0, DSDU)) Ack_expected=TRUE
Fr=DSDU
Index=1
Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com, Fr)
Fr=concat(Fr, crc(Fr))
Phy DATA.req(Fr)
M.Send not(DL_DATA.req(_, _)) Rr=0 M.Rec
Fr=""
Index=1
Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com, Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
M.Rec Phy_DATA.ind(Frame) & stop_timer(T1) M.Send
(check_frame(Frame) & Confirm=incr(Confirm)
check_address(Frame| & Ack_expected=FALSE
is_data+(Frame) & DL_DATA.ind(extract_prty,
is_ack(Frame)) & extract_text(Frame))
is_text(Frame)
M.Rec Phy_DATA.ind(Frame) & stop_timer(T1) M.Send
(check_frame(Frame) & Ack_expected=FALSE
checksaddress(Frame) &
is_data+(Frame) &
is \aek(Frame)) & not(is_text(Frame))
M.Rec Phy_DATA.ind(Frame) & stop_timer(T1) M.Rec
not(check_frame(Frame) & Phy_DATA.req(Fr)
heck—addresstFramer& Hraex=trdex+d
is_data+(Frame) &
is_ack(Frame)) &
Index<=MaxRetry
M.Rec Phy_DATA.ind(Frame) & stop_timer(T1) Stopped
not(check_frame(Frame) & DL_ABORT.ind(EL-2F)
check_address(Frame) & Phy_ABORT.req()
is_data+(Frame) &
is_ack(Frame)) &
Index>MaxRetry
M.Rec DL_ABORT.req(Strong=0) & stop_timer(T1) Stopped
not(DL_DATA.req(_, _)) & Phy_ABORT.req()
Ack_expected=FALSE
M.Rec DL_ALARM.req() & stop_timer(T1) Stopped
alarm_detection() DL_ABORT.ind(EL_1F)
Phy_ABORT.req()
Flag_alarm = TRUE
Phy_ALARM.req()
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Etat initial | Condition de déclenchement Ensemble d’actions Etat
final
M.Rec DL_ABORT.req(Strong=1) stop_timer(T1) Stopped
Phy_ABORT.req()
M.Rec Phy_ABORT.ind(EP-1) init_timer(T1) M.Rec
M.Rec Phy_ABORT.ind(ErrorNb) & stop_timer(T1) Stopped
ErrorNb <> EP-1 DL_ABORT.ind(ErrorNb)
M.Rec time_out(T1) DL_ABORT.ind(EL_3F) Stopped
Tlableau 25 — Signification des états mentionnés dans les tableaux précédents
Etat Signification
Initial Initialisation des variables de la couche
Stopped Attente de la premiere demande de la couche supérieure ou de I

premiére indication de la couche inférieure

AG
ait for end of “Wakeup Call”)

\(A Attente de la fin d’un signal “Appel général’ demandé
W.EndS

(

7

(1

ait for End of Session) Attente de la fin d’'une session

Req Essai de la nature d’'une demande en provenance d’une couche
est Request) supérieure

x/.l'jsst?eceive RSO) Attente d’'une trame RSOaprés I’envoi d’'une trame ASO
TIRSO Veérification de la finndu dernier intervalle de temps pour la
(Test last RSO) réception d’une.trame RSO

?;/.Ifsetngend) Une trame_ doit étre envoyée (le champ Text peut étre vide)
M.Rec , . P
(Must Receive) Attente d’'une réponse en provenance de la couche inférieure

TICom

(fest Command) Essai du code de commande d’une trame regue
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Tableau 26 — Définition des procédures et des fonctions classées

par ordre alphabétique

Procédure ou fonction

Définition

Alarm_detection()

Vérification que le mode Alarme est Actif

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

critéres suivants:
— la station est sensibilisée a I'ADP ou ADP = APG;
— ADS=ADG si le code de commande est ASO ou IB,

— ADS est I'adresse de la station secondaire si le code de comu
n'est pas ASO ou IB

ande

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;
— code de commande connue
com(DATA+, Pr, Send, Confirm) Concaténation des champs binaires<«orréspondants pour obtenir §in
code de commande spécifique
commapd(Frame) Extraction de la valeur du code de commande de la trame Frame fecue
concat(Size, ADS, ADP, COM,Text) Concaténation des champs, Size, ADS, ADP, COM et Text ou

or condat(Frame, CRC)

concaténation du CRC a\la fin de la trame Frame

contex{

ADS, ADP, TypeAG)

Extraction des valeutsycorrespondantes du contexte de communig

ation

crc(Fra

me)

Calcul du CRC dé‘la trame Frame a émettre

create_Jalarm(TPDU)

Calcul d’'un TPDU avec STSAP = 0, DTSAP = 0 et

un UnsolicitedReqPDU avec: client-type = FFFF, serveridentifier 3 0,
object-name = FFFF variable type = boolean, value = TRUE

exist_d|_data_req( Consommation d’un événement DL_DATA.req(Pr, DSDU)

DL_DATA.req(Pr, DSDU))

exist_d|_req() Vérification de I’existence d’'un événement DL_IB.req(),
DL_ASO.req(DSDU) ou DL_DATA.req(Pr, DSDU) et vérification d¢ la
compatibilité avec les adresses ADS et ADP du contexte de
communication

exist_d|_req(DL_IB.req())ror Consommation d’un événement DL_IB.req() ou DL_ASO.req(DSD)

exist_d|_req(DL_ASO.req(PSDU))

extract] ADP(Frame) Si la valeur d’ADP utilisée dans la trame est différente de APG ou|bien
s’il s’agit de APG mais que la liste des valeurs ADP auxquelles edt
sensibilisée la Station Secondaire est vide, extraction de cette valeur,

sinon extraction de la premiére valeur ADP a laquelle est sensibilisée la

Station Secondaire

eXtraCt_plty\/rlalllv)

o 4 ol o Paioeiti, oo 1o & [
CAtracton au—campP—T oty aeTa—trameTrameTecut

extract_text(Frame)

Extraction du champ Text de la trame Frame regue

init(TypeAG)

Met Index a MaxRetry si TypeAG vaut AGT, a 0 sinon

init_incrChain()

Met IncrChain a 0 si les alarmes ne sont pas prises en charge, a 1 sinon

init_timer(T1)

Armement du temps de réveil T1

is_ack(Frame) Vérification que la trame Frame regue contient un champ Confirm égal
au 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(Frame)

Vérification que la trame Frame recue contient un champ de données

Text non vide et que le champ Send est égal au complément a un
champ Confirm de la derniére trame émise.

du

size(Frame)

Calcul de la taille de la trame Frame regue
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Procédure ou fonction Définition
size_frame(DSDU) Calcul de la taille de la trame a construire a partir de I'unité de données
DSDU (taille de DSDU+11)
stop_timer(T1) Désarmement du temps de réveil T1
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 aléatoire entre 0 et 100, que ce nombre entier est
inférieur a la probabilité de réponse souhaitée au deuxiéme des TABi.
Dans ce cas, la valeur 00 est mémorisée dans la variable TAB;

Si le premier TABi contenu dans la trame ASO regue vaut FF,
vérification que la variable Flag_alarm est a VRAI et dans ce cas
affectation de la valeur FAUX a la variable Flag_alarm et mémorisation
de Ta valeur FF dans la variable TAB; J

ut ni

Si le premier TABi contenu dans la trame Frame ASO regue. he v
00 ni FF, vérification que la variable FlagDSO est a VRAl~que'la Htation
Secondaire est sensibilisée a I'un des TABi contenus dansila tranfe
Frame ASO regue. Dans ce cas, mémorisation de la premiére de ¢es
valeurs dans la variable TAB

time_oqit(T1) Armement du temps de réveil T1

window] RSO() Fourniture d’'une valeur aléatoire entiére comprise entre 0 et MaxRSO-1
utilisée comme numéro de l'intervalle de t€mps RSO au cours duduel la
station doit répondre (voir ’Annexe F)

6.2.6 Liste et traitement des erreurs

Les erfeurs sont répertoriées par les codes suivants;

EL|= erreur de la couche Liaison de données
— |= séparateur

N |= numéro de l'erreur

F |= erreur fatale

Les erteurs relatives a Link-E/D soht indiquées dans le Tableau 27.

Tableau27 — Tableau récapitulatif des erreurs

DL_ALARM.req() recue durant une association

EL-1F Cette requéte conduit a réinitialiser la couche Liaison de données aprés avoir demandé a la cduche

Physique destransmettre une alarme

Réponse‘incorrecte de la Station Secondaire aprés MaxRetry répétitions de la requéte

EL-2F Cette erreur conduit a réinitialiser la couche Liaison de données aprés avoir informé la couche

Application et provoqué I'arrét de la couche Physique

Eia d B Haon T Hon diun. A T4
=+ L

F-re-CofmuiteatoR—apreS—uR-SheRee—a—+uhRe-aure

EL-3F Cette erreur conduit a réinitialiser la couche Liaison de données aprés avoir informé la couche

Application et provoqué I'arrét de la couche Physique

Toute occurrence de I'une de ces erreurs est remontée localement au moyen de la primitive de
service DL_ABORT.ind. La liste compléte des numéros d'erreur fatale est fournie a I'Annexe C.
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6.3 Couche Application
6.3.1 Généralités

Les spécifications de la couche Application sont données dans I'lEC 62056-51. Le présent
paragraphe clarifie simplement le profil utilisé pour le profil d’échange de données par bus local
avec DLMS.

6.3.2 Sous-couche Transport

La valeur du nombre MaxPktSize (voir 'l[EC 62056-51), taille maximale du champ Packet, doit
étre établie a 114.

6.3.3 Sous-couche Application

Comme cela est indiqué dans 'lEC 62056-51, les fonctions client_connect et server_cpnnect
doivent étre précisées en fonction du support de communication utilisé. Pour teprofil d’é¢change
de données par bus local avec DLMS, la gestion du service non sollicitén’étant pas prise en
chargel, la fonction server_connect n’est pas acceptée. La fonction client)y Connect est définie
dans lg Tableau 28.

Tableau 28 — Définition de la fonction client>-connect

Procédure ou fonction Définition

client_gonnect(Ads, Adp) | S'il n'existe aucune association d'application active, la fonction établit les parameétres
du 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 ajec les
mémes adresses (ADP, ADS)(

La fonction échoue s'il existe déja une association d'application avec des adrepses
(ADP, ADS) différentes;

ra

7 Eghange de données pardus local avec DLMS/COSEM

71 Modéle

Le profil avec DLMS/COSEM est différent des deux autres par le fait que la couche Application
est la ¢gouche Application DLMS/COSEM spécifiée dans I'l|EC 62056-5-3. Elle permet ainsi aux
équipements qui~mettent en ceuvre la couche application DLMS/COSEM de partigiper a
I’écharnge de denhées sur le bus Euridis.

Une apitre \différence est la présence d’une couche Transport et d’'une couche Geslion du
Suppoft:

7.2 Couche Physique
7.21 Généralités

Le protocole de la couche Physique avec DLMS/COSEM est identique au protocole de la
couche physique avec ou sans DLMS jusqu’a la fin de la négociation correcte de la vitesse de
transmission incluse. A I'issue satisfaisante de la phase de négociation de la vitesse, la couche
physique DLMS/COSEM s’applique. Elle ne differe de la couche Physique avec ou sans DLMS,
qgue par la vitesse de transmission, la valeur de MaxIndex qui doit étre de 255 et la modification
des valeurs des temps d’expiration TOL et TA10.
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Aprés un signal “Appel général”’, les communications se déroulent en asynchrone et en semi-
duplex a 1 200 bauds, 8 bits sans parité sur le bus durant toute la période de communication
sans négociation de la vitesse. Aprés une négociation de la vitesse satisfaisante, la
communication se déroule en asynchrone et semi-duplex, 8 bits sans parité a la vitesse

négoci

ée.

Cette négociation de la vitesse a lieu uniquement pour les équipements non téléalimentés. Pour
les équipements téléalimentés, afin de respecter les contraintes de consommation, la vitesse
de communication demeure a 1 200 bauds durant toute la durée de la communication et
MaxIndex a 128 octets. Le fonctionnement DLMS/COSEM sous Euridis demeure possible avec

ces pa

Pour |
DLMS
décide
s’appli

7.2.2

La co

rametres initiaux.

COSEM est possible avec ou sans changement de vitesse. Dans le cas oudapp
d’effectuer un changement de vitesse, les paramétres relatifs au changementde
uent avant I'établissement des associations d’application.

Parameétres de Physique

longueur maximale de la trame est de 128 octets.

Aprés
maxim

la négociation de la vitesse, la nouvelle vitesse négociée est appliquée. La lo
hle de la trame MaxIndex devient 255 octets.

La val¢ur du nombre maximal MaxRSO d’intervalles_de temps RSO pour le traitemen

trame

Appel des stations oubliées” est fixée a 3.

Le temjps d’attente d’expiration maximal TOL dlune réponse de la couche supérieure est

atls.

7.2.3

Négociation de la vitesse

La gestion de la négociation dedavitesse reléve de la couche Gestion du Support. La

physiq

et TOLL. Comme conséquence-de la modification de la valeur de TOL, aprés une négocia
la vitegse, le temps d’attente maximal du premier octet regu d’'une trame est porté a une
supérig¢ure a TOL, en/fanction de I'application. Par défaut cette valeur est établie a 1 140 ms.

7.2.4

Le pro
le Tabl

Services-et primitives de service de Physical-E/COSEM

ocolesPhysical-E/COSEM comprend les services et primitives de service indiqué|
|eau 29.

bs equipements non téléalimentés, le fonctionnement avec une couche Application

ication
itesse

munication démarre toujours a la vitesse de 1 200 bauds safs 'parité, un bit d’afrét. La

ngueur

d’'une

portée

couche

Lie est informée de la nouyelle vitesse a appliquer, avec ses conséquences sur MaxIndex

tion de
valeur

s dans



https://iecnorm.com/api/?name=e5ac8419d3c1277278461e51064084fa

IEC 62056-3-1:2021 © |IEC 2021 - 187 —

Le rolg attribué a chaque primitive est le suivant:

Tableau 29 — Services et primitives de services de Physical-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 dohnées de demander a la ¢ouche
Physique I'émission d’'une trame Frame;

Phy_DATA.ind(Frame) permet a la couche Physique d'informer la couche Liaigon de
dognées qu'une trame Frame est disponible;

Phy UNACK.req(Frame) permet a la couche‘Liaison de données de demander a la ¢ouche
Physique I'émission d’une trame Frame sans attendre d’acquittement;

Phy APPG.req(TypeAG) permet a la couche Liaison de données de demander a la ¢ouche
Physique I'émission d'un signal “Appel général”’. La durée TypeAG du signal est sofit AGN
soif AGT;

Phy APPG.ind() permet a la couche Physique d'informer la couche Liaison de donnges de
la fjn d'émission d’un signal ‘Appel général’;

Phy ASO.req(Frame) permet a la couche Liaison de données de demander a la ¢ouche
Physique I'émission/diune trame “Appel des Stations Oubliées”;

Phy ASO.ind(Frame) permet a la couche Physique d'informer la couche Liaison de dpnnées
qu'line trame_Frame a été regcue au cours de I'un des intervalles de temps des stations
oubliées;

Phy RSO:req(Frame, Window) permet a la couche Liaison de données de demander a la
codche\Physique I'émission d’'une trame Frame d’Appel des Stations Oubliées dans le
numéro d’intervalle de temps Window;

Phy_COLL.ind() permet a la couche Physique d'informer la couche Liaison de données
qu'une collision a été détectée au cours de l'un des intervalles de temps des stations
oubliées;

Phy_ALARM.req() permet a la couche Liaison de données de demander a la couche
Physique I'émission d’un signal “Alarme”;

Phy_ALARM.ind() permet a la couche Physique d'informer la couche Liaison de données
de I'arrivée d’une alarme;

Phy_ABORT.req() permet a la couche Liaison de données de demander a la couche
Physique de mettre fin a son activité;

Phy _ABORT.ind(ErrorNb) permet a la couche Physique d'informer la couche Liaison de
données de I'occurrence d'une erreur fatale repérée par le numéro ErrorNb.

PHY_SETUP.req(params) permet a la couche Liaison de données de demander a la couche
Physique de se reconfigurer en fonction des parameétres liés a la négociation de la vitesse.


https://iecnorm.com/api/?name=e5ac8419d3c1277278461e51064084fa

- 188 — IEC 62056-3-1:2021 © |IEC 2021

7.2.5 Transitions d’état

Les transitions d'état de E/COSEM Physical sont indiquées dans le Tableau 30, le Tableau 31,
le Tableau 32 et le Tableau 33.

Tableau 30 — Transitions d'état de Physical-E/COSEM: Station Primaire

Etat Conditions de déclenchement Actions Etat final
initial
Initial Strue() MaxRS0O=3 Stopped
MaxIndex=128
Collision=FALSE
wait_time(TICB)
Set_params(1200,
TOL=100ms,
TA10=120ms)
Stopped Phy_APPG.req(AG) & AG=AGN stop_timer(TOAG) W.AG
FlagAbort=FALSE
TypeAG=AGN
send_AG(TypeAG)
Stopped Phy_APPG.req(AG) & AG=AGT SessionAGT=TRUE W.AG
FlagAbort=FALSE
TypeAG=AGF
send_AG(TypeAG)
Stopped time_out(TOAG) Phy.ABORT.ind(EP-2) Initial
SessionAGT=FALSE
Stopped Phy_ABORT.req() $none() Initial
Stopped data-carrier_on init_timer(TAB) W.[ETABS
init_timer (TASB)
W.ETABS | data_carrier_off stop_timer(TASB) Initial
stop_timer(TAB)
W.ETABS |time_out(TAB) Phy_ABORT.ind(EP-3) W [TASB
Phy_ALARM.ind()
W.AG AG_sent_event Phy_APPG.ind() W [TAB
init_timer(TEMPO)
W.AG Phy_ABORT.req() FlagAbort=TRUE W.AG
W.TAB data-carrier_on Carrier = TRUE W [TAB
init_timer(TAB)
init_timer (TASB)
W.TAB data-carnier_ off Carrier = FALSE W [TAB
stop_timer(TAB)
stop_timer (TASB)
W.TAB time_out(TEMPO) & not(FlagAbort) & not(Carrier) | init_timer(TOL) M.Bend
W.TAB time_out(TEMPO) & FlagAbort & not(Carrier) wait_time (TOL) I.$ession
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
M.Send Phy_DATA.req(Frame) Service=NORMAL SendFirst
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Etat
initial

Conditions de déclenchement

Actions

Etat final

M.Send

Phy_UNACK.req(Frame)

Service=UNACKNOWLEDGED

Se

ndFirst

M.Send

Phy_ASO.req(Frame)

Service=ASO

Se

ndFirst

M.Send

Phy_ABORT.req()

$none()

M.Send

M.Send

time_out(TOL)

$none()

T.Session

M.Send

PHY_SETUP(params)

Set_params(new baudrate,
TOL=1000ms
TA10=1100ms,)
MaxIndex=255

M.Send

T.Sessian

SessionAGT=TRIUIE

init timer(TOAG)

Loifi

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

T.Sessfon

SessionAGT=FALSE

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

SendFifst

$Strue()

stop_timer(TOL)
Size=size(Frame)

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

Se|

nding

Sendin

octet_sent_event & Size>0

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

Se|

nding

Sendin

octet_sent_event & Size=0

step)timer(TOE)
wait_time(TAO)

Index=1
Frame=

swer

Sendin

Phy_ABORT.req()

stop_timer(TOE)
wait_time(TAO)

init_timer(TA10)
FlagAbort=TRUE

.Rec

Sendin

time_out(TOE)

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

.Rec

Answer

Service=NORMAL |
Service=UNACKNOWLEDGED

init_timer(TA10)

.Rec

Answer

Service=ASO

WinRSO=1
init_timer(TARSO)
init_timer(TA10)

.Rec

M.Rec

octet_recCeived_event

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

Rel

ceiving

M.Rec

Collision_detected_event

stop_timer(TA10)
Collision=TRUE
init_timer(TAO)

Re

ceiving

M.Rec

time_out(TA10)

$none()

Re

ceived

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(TAQO)

Re

ceiving

Receiving

octet_received_event &
Index>MaxIndex

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

Re

ceived

Receiving

Collision_detected_event

stop_timer(TAO)
Collision=TRUE
init_timer(TAO)

Re

ceiving
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Etat Conditions de déclenchement Actions Etat final
initial
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)
Received | (Service=NORMAL & Flagabort) | wait_time(TOL) T.Session
Service=UNACKNOWLEDGED
Receivgd | Service=ASO & Collision & Phy_COLL.ind() T.RSO
not(Flagabort) Collision=FALSE
Receivgd | Service=ASO & not(Collision) & Phy_ASO.ind(Frame) T.RSO
not(Flagabort)
Receivgd | Service=ASO & Flagabort $none() T.RSO
T.RSO (TypeAG=AGT) | stop_timer(TARSO) T.$ession
(WinRSO>=MaxRSO) &
(TypeAG=AGN)
T.RSO (WinRSO<MaxRSO) & Index=1 W.RSO
(TypeAG=AGN) Frame=""
W.RSO| time_out(TARSO) WinRSQ=WinRSO+1 M.Rec
init_timer(TARSO)
inif_“timer(TA10)
W.RSO| Phy_ABORT.req() Flagabort=TRUE W.RSO

Tableau 31 — Transitions d’état de la gestion d’alimentation en énergie (Statign

Secondaire téléalimentée seulement)

Etat iritial

Condition de déclenchement

Ensemble d’actions

Etat final

Initial

alarm_detection()

Flagalarm=TRUE
FlagSendAlarm =FALSE
station_power(ON)

Set_params(1200,
TOL=100ms,
TA10=120ms)
MaxIndex=128

Stopped

Initial

not(alarmxdetection())

Flagalarm=FALSE

Set_params(1200,
TOL=100ms,
TA10=120ms)
MaxIndex=128

Stopped

Stoppef

occur(cpt_carrier_on) & Flagalarm

init_timer(TVASB)

W.TVASB2

Stopped

occur(data_carrier_on)

init_timer(TOSEUIL)
init_timer(TAGT)

W.TOSEUIL

W.TOSEUIL

time_out(TOSEUIL)& not(Flagalarm)

station_power(ON)

W.TOSEUIL

occur(data_carrier_off) & not(Flagalarm)

stop_timer(TOSEUIL)
stop_timer(TAGT)

W.TOSEUIL

time_out(TOSEUIL) & Flagalarm

station_signal(ON)
Tend = TOAG

W.TOSEUIL

occur(data_carrier_off) & Flagalarm

stop_timer(TOSEUIL)
stop_timer(TAGT)
Tend = TOAGN
init_timer(Tend)

W.TOSEUIL

occur(cpt_carrier_on) & Flagalarm

init_timer(TVASB)

W.TVASB1

W.AGT

occur(data_carrier_off)

stop_timer(TAGT)
init_timer(TOAPPEL)

W.Sel
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Etat initial Condition de déclenchement Ensemble d’actions Etat final
W.AGT time_out(TAGT) & not(Flagalarm) station_power(OFF) Initial
W.AGT time_out(TAGT) & Flagalarm init_timer(Tend) Hide
W.Sel occur(octet_received_event) stop_timer(TOAPPEL) Select
init_timer(TOBAVARD)
init_timer(TAO)
W.Sel time_out(TOAPPEL) & not(Flagalarm) station_power(OFF) Initial
W.Sel time_out(TOAPPEL) & Flagalarm station_signal(OFF) Initial
W.Sel occur(cpt_carrier_on) & Flagalarm & not(FlagSendalarm) init_timer(TVASB) W.TVASB1
Select occur(octet received event) stop timer(TAO) Select
init_timer(TAO)
Select time_out(TAO) stop_timer(TOBAVARD) AW, Answer
init_timer(TOPRE)
Select time_out(TOBAVARD) & not(Flagalarm) stop_timer(TAO) Initiay
station_power(OFF)
Select time_out(TOBAVARD) & Flagalarm stop_timer(TAQ) Hide
init_timer(Tend)
W.AnsWer occur(octet_sent_event) stop_tinier(TOPRE) Hide
init_timer(Tend)
W.Answer time_out(TOPRE) & not(Flagalarm) station_power(OFF) Initiay
W.AnsWer time_out(TOPRE) & Flagalarm init_timer(Tend) Hide
W.Answer occur(cpt_carrier_on) & Flagalarm & not(FlagSendalarm) init_timer(TVASB) W.TVYASB1
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
Hide time_out(Tend) & not(Flagalarm) station_power(OFF) Initiay
Hide time_out(Tend) & Flagalarm & not(FlagSendAlarm) station_signal(OFF) Initiay
Hide time_out(Tend) & Flagalarm & FtagSendAlarm Send_AG(AGN) W.AB
Hide occur(cpt_carrier_on) &‘Flagalarm & not(FlagSendalarm) init_timer(TVASB) W.TVYASB1
W.AGepd occur(data_carrier_off.) wait_time(TOALR) W.AB
Send_AG(AGN)
W.TVABB1 | occur(cpt_carfier>off) stop_timer(TVASB) Hide
init_timer(Tend)
W.TVABB1 |time_out(TVASB) FlagSendAlarm = TRUE | Hide
init_timer(Tend)
W.TVABB1 | time~out(Tend) $none() W.TVYASB2
W.TVABB2 \| occur(cpt_carrier_off) stop_timer(TVASB) Initia|
station_signal(OFF)
W.TVASB2 | occur(data_carrier_on) $none() W.TVASB1
W.TVASB2 |time_out(TVASB) Send_AG(AGN) W.AB
W.AB AG_sent_event FlagSendAlarm = Initial

FALSE
station_signal(OFF)
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Tableau 32 — Transitions d'état de Physical-E/COSEM: Station secondaire

Etat initial

Condition de déclenchement

Ensemble d’actions

Etat final

Initial

energized()

MaxIndex=128
FlagRSO=FALSE
FirstWinRSO=FALSE

Setup_params(1200,
TOL=100ms,
TA10=160ms)
MaxIndex=128,

Stopped

Initial

not(energized())

MaxIndex=18
FlagRSO=FALSE
FirstWinRSO=TRUE

Stopped

Setup_params(1200,
TOL=100ms,

TA10=120ms)

Stopped

AG_received_event

Stop_timer(TOAG)
init_timer(TA10)

M!Rec

Stopped

Phy_ALARM.req()

TypeAG=ASB
Send_AG(TypeAG)

W.ASB

Stopped

time_out(TOAG)

MaxIndex=18
FirstWinRSO=TRUE

Initial

M.Rec

octet_received_event

Stop_timer(TA10)
Index=2

Frame=""
Read_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)

Setup_params(new baudrate,
TOL=1000ms,
TA10=1100ms)

See NOTE
MaxIndex=255,

M.Rec

Receiving

octet_received_event &
Index<=Maxindex

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

Receiving

Receiving

octet_received_event &
Index>MaxIndex

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

WTOAG

Receiving

time_out(TAO)

Phy_DATA.ind(Frame)
Init_timer(TOL)

M.Send

Receiving

Phy_ABORT.req()

Stop_timer(TAO)

WTOAG

M.Send

Phy_DATA.req(Frame)

Stop_timer(TOL)
Size=size(Frame)

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

Sending

M.Send

Phy_RSO.req(Frame, Window)

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

Index=1

Send_octet(Frame, Index)
Size=Size-1

FlagRSO=TRUE

Init_timer(TOE)

Sending

M.Send

time_out(TOL)

Init_timer(TA10)

M.Rec

M.Send

Phy_ABORT.req()

Stop_timer(TOL)

WTOAG
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Etat initial | Condition de déclenchement Ensemble d’actions Etat final
Sending octet_sent_event & Size>0 Index=Index+1 Sending
Send_octet(Frame, Index)
Size=Size-1
Sending octet_sent_event & Size=0 & Stop_timer(TOE) M.Rec
not(FlagRSO) init_timer(TA10)
Sending octet_sent_event & Size=0 & Stop_timer(TOE) WTOAG
FlagRSO Wait_time(TAO)
FlagRSO=FALSE
Sending Phy_ABORT.req() Stop_timer(TOE) WTOAG
Sending time_out(TOE) Phy_ABORT.ind(EP-3F) WTOAG
W.ASB time_out(TOAG) MaxIndex=18 W.ASB
FirstWinRSO=TRUE
W.ASB AG_sent_event $none() Initial
WTOAG Not(energized) init_timer(TOAG) [nitial
WTOAG energized $none() Initial

NOTE [ertains systémes d’exploitation n’autorisent pas la modification du temps d’expiration lonsque le
temporigateur lié a ce temps d’expiration est en cours. Ces dispositifs peuvent/actualiser les valeurs du temps
d’expiration uniquement lors de la séquence de réception suivante.

Tlableau 33 — Signification des états mentionnés dans les tableaux précédents
Etat Définition
Initial Initialisation des variables,de la couche
Stopped Etat d’attente d’un sighal “Appel général”
W.ETABS Etat d’attente de lafin d’un signal “Alarme-Bus” regu dans I'état Stopped
(Wait for end of “ Alarm-Bus ”)
W.AG Etat d’attente de la fin de I'’émission d’un signal “Appel général”
(Wait for end of “ Wakeup
Call )
W.TAB Etat.d’attente d’un signal “Alarme-Bus” durant le retard de sécurité en fin
(Wait “|Alarm-Bus ) d’émission d’un signal “Appel général”
W.ETAB Etat d’attente de la fin d’un signal “Alarme-Bus” regu aprés I’émission d’uf
(Wait for end of “ Alarm-Bus™) | signal “Appel général”
W.TASB Attente du déclenchement du temps de réveil TASB apres le début de la
réception d’'un signal “Alarme-Bus”
W.TOL Attente du déclenchement du temps de réveil TOL
M.Sen Etat initial de I'émetteur, attente d'une trame a émettre

(Must $end)

T.Session Vérification du type de session (avec Station Secondaire alimentée ou
téléalimentée)

SendFirst Envoi du premier octet de la trame a émettre

Sending Etat récurrent de I'émetteur, émission octet par octet

Answer Branchement en fonction du service demandé

M.Rec Etat initial du récepteur, attente du premier octet d’une trame

(Must Receive)

Receiving Etat récurrent du récepteur, réception octet par octet
Received Traitement de la trame regue
T.RSO Vérification de la fin du dernier intervalle de temps pour la réception d’'une trame

RSO

(Test last RSO)
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Etat Définition
W.RSO Attente de la fin d'un intervalle de temps pour la réception d’'une trame RSO
(Wait for end of an RSO time
slot)
W.ASB Attente de la fin d’émission d’un signal “Alarme Bus-Secondaire”
W.TOAG Initialisation du temporisateur de fin de session TOAG si nécessaire
W.TOSEUIL Attente du déclenchement du temps de réveil TOSEUIL
W.AGT Attente d’un signal “Appel général” AGT
W.Sel Attente d’'une trame de présélection
(Wait for preSelection)
Select Réception d’une trame de présélection
W.Ans\Wwer Attente d’'une trame de réponse en provenance d’une station sélectionnée
Hide Attente de la fin d’'une sélection
W.Agend Attente de la fin de la réception d’'un AG
W.TVASB1 Attente du déclenchement du temps de réveil TVASB peuf_un signal “Alarine

Bus-Secondaire” durant une session

W.TVAESB2 Attente du déclenchement du temps de réveil TVASB/pour un signal “Alarine
Bus-Secondaire” a la fin d’'une session

W.AB Attente de la fin d’émission d’un signal “Alarme-Bus”

Tableau 34 — Définition des procédures, des fonctions et
des événements classés parordre alphabétique

Procéglure, fonction ou événement Définition

AG_regeived_event Evénement.i§su du modem qui informe de la détection d'un signal [Appel
général”’AGN

AG_sept_event Evénement issu du modem qui informe de la fin de I'émission d'un|signal
“Appel général”

alarm_fetection() \ érification que la station a son mode alarme a Actif

collisioh_detected_event Evénement issu du modem qui informe de la détection d’une trams
erronée sur réception d’un octet

concat{Frame, RecB) Concaténation de I'octet RecB dans la trame Frame en cours de
constitution

data_cgrrier_on, datavearrier_off Occurrence de la détection de I'apparition ou de la disparition de I3
porteuse sur le bus

energiged() Vérification que la station est alimentée

init_timer(TOAPPEL), Armement du temps de réveil TOAPPEL, TOSEUIL, TAGT, TOBAJARD,

init_timer(ROSEUIL), TOPRE, TOL, TOE, TAO, TA10, TARSO, TOAG, TVASB ou TAB

init_timer{TAGT);
init_timer(TOBAVARD),
init_timer(TOPRE),
init_timer(TOL),
init_timer(TOE),
init_timer(TAO),
init_timer(TA10),
init_timer(TARSO)
init_timer(TOAG),
init_timer(TVASB)
or init_timer(TAB)

occur(cpt_carrier_on), Occurrence (signalisation sans consommation) de la détection de
occur(cpt_carrier_off), I’apparition ou de la disparition de la porteuse sur le bus secondaire, de
occur(data_carrier_on), la détection de I'apparition de la porteuse sur le bus, de la disparition de
occur(data_carrier_off), la porteuse, de la réception d’'un octet ou de I'’émission d’un octet

occur(octet_received_event)
or occur(octet_sent_event)

octet_received_event Evénement issu du modem qui informe qu'un octet a été regu
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Procédure, fonction ou événement Définition
octet_sent_event Evénement issu du modem qui informe qu'un octet a été émis
read_data(RecB) Traitement de I'événement octet_received_event par lecture de ['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_octet(Frame, Index) Emission de l'octet de rang Index dans la trame Frame (les bits sont
transmis dans un ordre croissant)

Setup_params(baudrate, TOL, TA10) | Positionnement des parametres baudrate, TOL et TA10.

size(Frame) Calcul du nombre d'octets de la trame Frame

station| power(ON) Met en marche ou a I'arrét I'alimentation en énergie du dispositif

or statipn_power(OFF)

station| signal(ON) Met en marche ou a I'arrét I’émission de signal vers le dispositif sur le
or statipn_signal(OFF) bus secondaire

stop_tiner(TOAPPEL), Désarmement du temps de réveil TOAPPEL, TOSEUIL) TAGT,
stop_tiner(TOSEUIL), TOBAVARD, TOPRE, TOL, TOE, TAO, TA10, TVASB ou TAB

stop_tiner(TAGT),
stop_tiner(TOBAVARD),
stop_tilner(TOPRE),
stop_tijner(TOL),
stop_tiner(TOE),
stop_tiner(TAO),
stop_tiner(TA10),
stop_tiner(TVASB)

or stop| timer(TAB)

stop_tiner(TOAG) Désarmement du temps de réveil TOAGT ou TARSO uniquement sji elle a
or stop| timer(TARSO) été préalablement armée

time_olt(TOAPPEL), Déclenchement du_temps de réveil TOAPPEL, TOSEUIL, TAGT,
time_olit(TOSEUIL), TOBAVARD, TORRE, TOL, TOE, TAO, TA10, TARSO, TOAG, TVASB ou
time_oWt(TAGT), TAB

time_olit(TOBAVARD),
time_olt(TOPRE),
time_opt(TOL),
time_olt(TOE),
time_ot(TAO),
time_olt(TA10),
time_olit(TARSO),
time_olt(TOAG),
time_ot(TVASB)

or stop| timer(TAB)

wait_time(TAO), Retard calculé pendant le temps TAO, TICB, TOL ou TOALR
wait_time(TICB),
wait_tifne(TOL)

or wait| time(TOALRY)

wait_w|ndow(EirstWinRSO, Window) | Temps d’attente calculé de la fagon suivante:

FirstWinRSO=VRAI ou Window=0 ==> 0 ms
FirstWinRSO=FAUX et Window>0 ==>

40 ms + (TARSO*Window) ms

(Le retard de 40 ms garantit que I'émission a lieu dans l'intervalle de
temps prévu)

Les erreurs relatives a E/COSEM sont indiquées dans le Tableau 35.
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Tableau 35 — Tableau récapitulatif des erreurs

Temps de réveil TOL (Station Primaire) écoulé avant que la couche Liaison de données n’ait demandé
I’envoi d’une trame, ou délai TA10 (Station Secondaire) écoulé avant la réception d’un caractere en
EP-1 provenance de la Station Primaire
Cette erreur conduit a I'attente d’un signal “Appel général” aprés avoir informé la couche Liaison de
données
Temps de réveil TOAG écoulé avant un signal “Appel général”
EP-2 Cette erreur conduit a I'attente d’un signal “Appel général” aprés avoir informé la couche Liaison de
données
Réception d’'une alarme
EP-3 Cette erreur conduit a reinitialiser la couche Physique apres avolr informe la couche Liaison de
données
Durée anormale d'émission constatée aprés que le temps de réveil TOE est écoulé
EP-3F Cette erreur conduit a réinitialiser la couche Physique apres avoir informé la couche Liaison de
données
Nombre d'octets regus supérieur & MaxIndex (Emetteur trop bavard)
EP-4F Cette erreur conduit a réinitialiser la couche Physique apres avoir informé(la‘eouche Liaison de
données
Temps de réveil TARSO écoulé en recevant une trame RSO (Station,Primaire seulement)
EP-5F Cette erreur conduit a réinitialiser la couche Physique apres avoir informé la couche Liaison de
données
Toute pccurrence de I'une de ces erreurs est remontée localement au moyen de la primitive de
servicg Phy _ABORT.ind. La liste compléete des numéros d'erreur fatale est fournie a I'Annexe C.
7.3 Louche Liaison de données
7.3.1 Généralités
La coyche Liaison de données utilisée dans les échanges de données par bus locgl avec
DLMS/COSEM est fondée sur leméme principe que la couche Data Link E/D utilisée lars des
échanges de données avec DLMS. Elle n’en differe que par son interaction avec les cpuches

supérigures et le traitement de la négociation de la vitesse.

Au niv
couchg

7.3.2

La col

pau supérieur,(layCouche Liaison de données interface donc la couche Transpoyt et la
Gestion du_support de communication.

Identification des unités de données

che Liaison de données remet a la couche Transport DLMS/COSEM, toutes lels PDU

identifi

ces DATA+ Pour toutes les autres PDU_le destinataire est 1a couche de gestion du

support qui reconnait et traite les PDU connus, les PDU qui ne sont pas connus sont simplement
ignorés. Voir Tableau 41 pour les commandes de Gestion du Support.

7.3.3
La cou

e geér

Role de la couche Liaison de données
che Liaison de données a pour but de:

er la sérialisation et |la désérialisation des données;

e synchroniser les trames en émission et réception;

o filtr

er les trames en fonction des adresses primaire et secondaire;

e assurer une protection efficace contre les erreurs de transmission.
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7.3.4 Gestion des échanges

Coté Emetteur, toutes les trames de données émises doivent faire I'objet par la station
réceptrice, d’'un acquittement positif avant 'émission de la trame de données suivante. Aprés
I’envoi d’une trame et la réception de I'acquittement de la trame précédemment émise, la trame
courante est transmise. Le nombre de réémissions est limité a MaxRetry. Au-dela de ce nombre,
la communication est interrompue au niveau Liaison de données et la couche Transport en est
informée de méme que la couche Gestion du support.

A chaque réception de trame, il y a émission d’'une trame de réponse dans un délai compatible
avec le temps TOL géré par la couche Physique. Dans le cas ou la couche Transport n’a pas
de données a émettre disponibles, une DSDU avec un champ Text vide est envoyée, notifiant
I'acquiftement ou le non-acquittement de la DPDU recue.

Le pripcipe de gestion des acquittements/non-acquittements est identique a ©etlui gpécifié
en 6.2)2.

7.3.5 Services et primitives de service de liaison de données

Les sefvices de liaison de données sont indiqués dans le Tableau 36-

Tableau 36 — Services et primitives de services deliaison de données

Service Primitive de service
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)
DESABORT.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)

Le rolg attribué-a‘chaque primitive est le suivant:

DL_DATA.req(Pr, Service_class, DSDU) permet a la couche supérieure (Transport ou Gestion
du Support) de demander a la couche Liaison de données le transfert d’'un paquet de dgnnées
avec la priorit¢ Pr® avec une classe service_class CONFIRMED (CONFIRME) ou
UNCONFIRMED (NON CONFIRME). Dans la requéte, le parametre service_class concerne
uniquement la station primaire. Lorsque service_class est UNCONFIRMED, la couche Liaison
de données de la station primaire doit utiliser une adresse de destination en diffusion.

DL_DATA.ind(Pr, Service_class, DSDU) permet a la couche Liaison de données d’informer la
couche supérieure concernée de l'arrivée d’'un paquet de données DSDU avec la priorité Pr.
Dans l'indication, le paramétre service class concerne uniquement la station secondaire.
Lorsque I'adresse de destination est une adresse en diffusion, la couche liaison de données de
la station secondaire doit positionner le parameétre Service class a UNCONFIRMED, pour la
couche supérieure.

5 Le niveau de priorité Pr différencie le traitement d’'un service urgent tel que InformationReport (niveau Pr=1) d’un
autre service DLMS (niveau Pr=0).
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DL_ALARM.req() permet a la couche Gestion du Support de |la station secondaire de demander
a la couche Liaison de données I'’envoi d’'une alarme.

DL_ALARM.ind() permet a la couche Liaison de données de la station primaire d’avertir la
couche Gestion du Support de la présence d’une alarme.

DL_ABORT.req(Strong®) permet aux couches supérieures de demander a la couche Liaison de
données de mettre fin a son activité avec la priorité Strong.

DL_ABORT.ind(ErrorNb) permet a la couche Liaison de données d’informer la couche Gestion
du Support de 'occurrence d’'une erreur fatale repérée par le numéro ErrorNb.

DL_IBJreq() permet a la couche Gestion du Support de la station primaire de demander a la
couchg Liaison de données l'initialisation du bus.

DL_IBJind() permet a la couche Liaison de données de la station secondaire d’informer la
couchg Gestion du Support de la présence d’une initialisation de bus.

DL Discover.req() permet a la couche Gestion du Support de demander a la couche Liaison
de données, I'envoi d’'une trame d’Appel des stations oubliées.

DL_Digcover.ind() permet a la couche Liaison de donnéescd’informer la couche Gestion du
Suppotlt de la présence d’'une trame d’appel des stations Qubliées.

DL_CHangeBaudrate.req() permet a la couche Gestion du Support de demander a la ¢ouche
Liaison de données I'’envoi d’'une trame de négociation de la vitesse.

DL_ChangeBaudrate.ind() permet a la couche Liaison de données d’informer la couche Gestion
du Support de la présence d’'une trame desnégociation de la vitesse.

DL_PhlysicalSetupParameters.req(Params) permet a la couche Gestion du suppprt de
demander a Liaison de données- d’effectuer les modifications des parametres I[és au
changeément de vitesse. Ces-parametres sont constitués du baudrate négocié, du|temps
d’expirgtion TOL qui passe a une seconde, le temps d’expiration TA10 de 1 100 ms et MaxIndex
qui pagse de 128 octets a 255 octets.

7.3.6 Parametres'de Liaison de données

Les pafamétres @e-Liaison de données sont les mémes que pour la couche Liaison de dgonnées
avec OLMS, voir'6.2.4.

A la fipn.d€la procédure de changement du débit en bauds, du c6té du dispositif primaire, la
couchlmmmmmmm%mwm—mﬁsaup)
d’'une valeur de 50 ms, avant le traitement de toute nouvelle requéte destinée au dispositif

secondaire. Il s’agit de permettre aux deux équipements de positionner correctement leur
UART.

7.3.7 Transitions d’état

Les transitions d'état de DLMS/COSEM Data Link E/D sont indiquées dans le Tableau 37, le
Tableau 38, le Tableau 39 et le Tableau 40.

6 Le niveau 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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Tableau 37 — Transitions d'état de DLMS/COSEM Data Link-E/D: Station Primaire

Etat Conditions de déclenchement Ensemble d’actions Etat
initial final
Initial Strue() MaxRetry=2 Stopped

MaxChain = 5
init_incrChain()
Stopped |exist_dI_req() NbChain = 0 W.AG
MaxIndex=0
RepeatASO=FALSE
context(ADP, ADS, TypeAG)
init(TypeAG)
Phy APPG.req(TypeAG)
Stoppef{ [PRy_ABORT.INd(EfforND) DL_ABORT.INd(ErrorND) Jtopped
Stopped | Phy_ALARM.ind() DL_ALARM.ind() $topped
W.AG Phy_APPG.ind() & not(RepeatASO) & $none() T.Req
NbChain =0
W.AG Phy_APPG.ind() & not(RepeatASO) & NbChain =0 M.Send
NbChain <> 0
W.AG Phy_APPG.ind() & RepeatASO RepeatASO=FALSE M.RSO
Phy_ASO.req(Fr)
W.AG DL_ABORT.req(_) Phy_ABORT.req() W.EndS
W.End$ | (Phy_ABORT.ind(EP-2) & $none() $topped
TypeAG=AGT) |
(Phy_ABORT.ind(EP-1) &
TypeAG=AGN)
W.End$ | Phy_ALARM.ind DL_ALARM.ind() $topped
W.End$ | Phy_ABORT.ind(ErrorNb) & DE_ABORT.ind(ErrorNb) V.EndS
ErrorNb<>EP-1 & ErrorNb<>EP-2
T.Req exist_dl_req(DL_IB.req()) Fr="" V.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)) & MaxRS0=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)
T.Req exist_dl_req(DL_Discover.req(DSDU)) & MaxRSO=1 M.RSO
TypeAG=AGT NbRSO=1
ListRSO=""
Collision=FALSE
Er=DSDL
Size=size_frame(Fr)
Fr=concat(Size, ADS, ADP, ASO, Fr)
Fr=concat(Fr, crc(Fr))
Phy_ASO.req(Fr)
T.Req not (exist_dl_req(DL_IB.req()) | Pr=0 M.Rec
exist_dl_req(DL_ Discover.req(_)) ) Send="00"B
Confirm="11"B
Fr=

Index=Index + 1

NbChain = NbChain + IncrChain
Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com, Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
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Etat Conditions de déclenchement Ensemble d’actions Etat
initial final
T.Req exist_dl_req(DL_XBR.req(proposed_baudrate) | Fr="proposed_baudrate" M.Rec
Index=Index + 1
NbChain = NbChain + IncrChain
Size=size_frame(Fr)
Fr=concat(Size, ADS, ADP, XBR, Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
M.RSO |[Phy_ASO.ind(Frame) & $none() T.RSO
size(Frame)=0
M.RSO |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| |MaxRS0O=1 & Collision MaxRS0O=3 V.AG
Collision=FALSE
RepeatASO=TRUE
Phy_APPG.req(AGN)
T.RSO| | (MaxRSO=1 & not(Collision)) | (MaxRSO<>1 & | DL_Discovef.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\bI.Rec
DL_DATA.req(Pr=1, Service class DSDU)) & Alck_expected=TRUE
(( & not(TreqTimout))) Fr=DSDU
NbChain < MaxChain Index= Index + 1
NbChain = NbChain + IncrChain
Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com, Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
Stop_timer(Treq)
M.Send |not(DL_DATA.req(RP=%, _)) & Send=incr(Send) M.Rec
exist_dl_data_req( Ack_expected=TRUE
DL_DATA.req(Pt=0, Service class DSDU)) & Fr=DSDU
(( & not(TregTinTout))) Index= Index + 1
NbChain = NbChain + IncrChain
NbChains*MaxChain Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com, Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
Stop_timer(Treq)
M.Send |not(DL_DATA.req(_, _)) & TreqTimeout()& Pr=0 M.Rec
NbChain < MaxChain Fr=""
Index= Index + 1
NbChain = NbChain + IncrChain
Size=size_frame(Fr)
Com=com(DATA+,Pr,Send,Confirm)
Fr=concat(Size, ADS, ADP, Com, Fr)
Fr=concat(Fr, crc(Fr))
Phy_DATA.req(Fr)
initTimer(Treq)
M.Send |NbChain >= MaxChain Phy_APPG.req(AGN) W.AG
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Etat Conditions de déclenchement Ensemble d’actions Etat
initial final
M.Rec |Phy DATA.ind(Frame) & (check_frame(Frame) | PL_DATA.ind(extract_prty(Frame), M.Send

& _ _ extrgct_text(Frame))
check_address(Frame) & Confirm=incr(Confirm)
is_data+(Frame) & Ack_expected=FALSE
is_ack(Frame)) & Index =0
is_text(Frame) initTimer(Treq)
M.Rec |Phy_DATA.ind(Frame) & (check_frame(Frame) IA‘ijk_eXP;CteFFA'-SE M.Send
& ‘n. e?( b
check_address(Frame) & initTimer(Treq)
is_data+(Frame) &
is_ack(Frame)) & not(is_text(Frame))
M.Rec | [Phy_DATA.ind(Frame) & Phy_DATA.req(Fr) M.Rec
not(check_frame(Frame) & Index=Index+1
check_address(Frame) &
is_data+(Frame) &
is_ack(Frame)) &
Index<=MaxRetry
M.Rec | |Phy_DATA.ind(Frame) & DL_ABORT.ind(EL-2F) W.EndS
not(check_frame(Frame) & Phy_ABORT.req()
check_address(Frame) &
is_data+(Frame) &
is_ack(Frame)) &
Index>MaxRetry
M.Rec | | DL_ABORT.req(Strong=0) & Phy_ABORT.req() 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
M.Rec | |Phy_DATA.ind(Frame) & (check_frame(Frame).|DL_ChangeBaudrate.ind(accepted_baudrate). | \.Rec
& (check_address(Frame) &
(Com =XBA)
M.Rec | |exist_dl_physical_setup_req(params) Phy_SETUP(params) T.Req
wait(TES)

Tlableau 38 — Transitions d'état de DLMS/COSEM Link-E/D: Station secondairp
Etat Conditions de déclenchement Ensemble d’actions Etat
initial final
Initial $true() MaxRetry=2 Stopped
FlagDSO=TRUE
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 | DL_Alarm.req() Phy_ABORT.req() Stopped
Flag_alarm = TRUE
Phy_ALARM.req()
T.Com |Com=IB Discovered=FALSE Stopped
DL_IB.ind()
Phy_ABORT.req()
T.Com |[Com=ASO & DL_Discover.ind(TAB) W.MM
test_ TABi(Frame, TAB)
T.Com |Com=XBR DL_ChangeBaudrate.ind(proposed_baudrate) | W.MM
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Etat
initial

Conditions de déclenchement

Ensemble d’actions

Etat
final

T.Com

is_data+(Frame) & is_text(Frame)

Ack_expected=FALSE

Send="11"B

Confirm="00"B

DL_DATA.ind(extract_prty,
extract_text(Frame))

initTimer(Treq)

M.Send

T.Com

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

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

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_baud_rate.req(acceptedBaudrate)

Discovered = TRUE

Fr= acceptedBaudrate

Index=1

Size=size_frame(Fr)

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

M.Rec

M.Send

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

Discovered ==TRUE
Send=incr(Send)
Ackexpected=TRUE

Fr=DSDU

Index=1

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

Stop_timer(Treq)

M.Rec

M.Send

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

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

Fr=DSDU

Index=1

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

Stop_timer(Treq)

M.Rec

M.Send

not(DLy'DATA.req(_, _))& TreqTimeout()

Pr=0
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

M.Rec

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

is_data+(Frame) &

is_ack(Frame)) &

is_text(Frame)

Confirm=incr(Confirm)

Ack_expected=FALSE

DL_DATA.ind(extract_prty,
extract_text(Frame))

initTimer(Treq)

M.Send

M.Rec

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

is_data+(Frame) &

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

Ack_expected=FALSE
initTimer(Treq)

M.Send
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Etat Conditions de déclenchement Ensemble d’actions Etat
initial final
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)) &
1rde>MaRets
M.Rec ||[DL_ABORT.req(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 |lexist_dl_physical_setup_req() Phy_SETUP(params) M.Rec
Tlableau 39 — Signification des états mentionnés dans les tableaux précédents
Etat Signification
Initial Initialisation des Variables de la couche
Stopped Etat d’attente'de la premiére demande de la couche supérieure ou de la prgmiére
indication"de la couche inférieure
W.AG
(Wait for end of "Wake-up | Atténte de la fin de I'émission d’un signal “Appel général”
Calll")
W.End$ - , L .
(Wait for end of Session) Etat d’attente de la fin d’'une session
T.Req Veérification de la nature d’une requéte provenant de la couche supérieure
(Test Hequest)
M.RSQ Etat d’attente des réponses a un Appel des Stations Oubliées
(Must Receéive’RSO) P PP
T.RSO Lerification-detafir-du-derrierintervalle-de-temps—peurtareceptondunretrame

(Test last RSO)

RSO

RPS—pPou—ra

pHoeh

M.Send
(Must Send)

Essai de la trame a envoyer (le champ Text peut étre vide)

M.Rec

(Must Receive)

Etat initial du récepteur, attente du premier octet d’une trame

T.Com

(Test Command)

Vérification du champ COM d’une trame regue

W.MM

event)

(Wait for Support Manager

Etat d’attente de réception d’'un événement de la couche gestion du support.



https://iecnorm.com/api/?name=e5ac8419d3c1277278461e51064084fa

- 204 - IEC 62056-3-1:2021 © |IEC 2021

Tableau 40 — Définition des procédures et des fonctions

classées par ordre alphabétique

Procédure ou fonction

Définition

alarm_detection()

Vérification que le mode Alarme est Actif

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 critéres
suivants:
. la station est sensibilisée a 'ADP ou ADP = APG;
o ADS=ADG sile code de commande est ASO, IB ou TRB
e ADS est I'adresse de la station secondaire si le code de commanfie
n'est pas ASO, IB ou TRB
check_frame(Frame) Vérification que la trame Frame regue est correcte:
e nombre d'octets supérieur ou égal a 11 et inférieurfou’égal a Maxindex;
. CRC correct;
. nombre d’octets compatible avec le champ(Size;
. code de commande connu et nombre d*octets compatible avec cg code
de commande
com(DATA+, Pr, Send, Confirm) Concaténation des champs binaires ceorréespondants pour obtenir une

commande spécifique

comma

hd(Frame)

Extraction de la valeur du code” de*commande d’une trame Frame recye

concat

Size, ADS, ADP, COM,

Concaténation des champs_Size, ADS, ADP, COM et Text ou concatépation

Text), du CRC a la fin de la tramé.Frame

Ou congat(Frame, CRC)

contexf{ADS, ADP, TypeAG) Extraction des valeurs correspondantes du contexte de communicatiop
crc(Frame) Calcul du CRC de la trame Frame & émettre

create_lalarm(TPDU)

Calcul d’un TPDU avec STSAP = 0, DTSAP = 0 et un UnsolicitedReqRDU
avec: client-type = FFFF, serveridentifier = 0 , object-name = FFFF variable
typens.boolean, value = TRUE

exist_d

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

Consommation d’'un événement DL_DATA.req(Pr, DSDU)

exist_d|_req() Veérification de I'existence d’'un événement DL_IB.req(), DL_ASO.req(PSDU)
ou DL_DATA.req(Pr, DSDU) et vérification de la compatibilité avec leg
adresses ADS et ADP du contexte de communication

exist_d|_req(DL_IB.reg()) or Consommation d’'un événement DL_IB.req ou DL_ASO.req(DSDU)

exist_d|_req(DL_AS@-req(DSDU))

exist_d|_physical~setup_req Consommation d’un événement de reconfiguration du baudrate

extract] ADP(Erame)

Si la valeur d’ADP utilisée dans la trame est différente de APG ou biep s’il
s’agit de APG mais que la liste des valeurs ADP auxquelles est sensibilisée

ia Si.ai.iUll SUbUIIU‘diIU Ubi. VidU, U)\‘llab‘liull Ulb' bU‘l‘lU Vd;b‘ul, DiIIUII U)\‘lldbtion de
la premiere valeur ADP a laquelle est sensibilisée la Station Secondaire

extract_prty(Frame)

Extraction du champ Priority de la trame Frame regue

extract_text(Frame)

Extraction du champ Text de la trame Frame regue

init(TypeAG)

Met Index a MaxRetry si TypeAG vaut AGT, a 0 sinon

init_inc

rChain()

Met IncrChain a 0 si les alarmes ne sont pas prises en charge, a 1 sinon

init_tim

er(T1)

Armement du temps de réveil T1

initTimer(Req)

Initialisation du temporisateur d’attente d’une requéte venant des couches
supérieures

is_ack (Frame) Vérification que la trame Frame regue contient un champ Confirm égal au
champ Send de la derniére trame émise
is_data+ (Frame) Vérification que la trame Frame regue contient un champ DATA+ correct

(“111” B)
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Procédure ou fonction Définition

is_text(Frame) Vérification que la trame Frame regue contient un champ de données Text
non vide et que le champ Send est égal au complément a un du champ
Confirm de la derniére trame émise.

size(Frame) Calcul de la taille de la trame Frame regue

size_frame(DSDU) Calcul de la taille de la trame & construire & partir de I'unité de données
DSDU (taille de DSDU+11)

stop_timer(T1) Désarmement du temps de réveil T1

test_TABi(Frame, TAB) Si le premier TABi contenu dans la trame ASO Frame vaut 00, vérification

que la variable Discovered est a FAUX et vérification, aprés tirage d’un

nombre aléatoire entre 0 et 100, que ce nombre entier est inférieur a la
e ilad o i i e TAR O

PTUVaUIIC UT TTPUUTIOT SUUTIATITT dUu UTUATTITICT UTS TADIT. Udllo LT Ldo Ia

valeur 00 est mémorisée dans la variable TAB.

Si le premier TABi contenu dans la trame ASO Frame regue vaut'\FF,
vérification que la variable Flag_alarm est a VRAI et dans ce.cas affe¢tation
de la valeur FAUX a la variable Flag_alarm et mémorisation\dé la valqur FF
dans la variable TAB.

Si le premier TABi contenu dans la trame ASO Framelregue ne vaut nj 00 ni
FF, vérification que la variable FlagDSO est a VRAI,-que la Station
Secondaire est sensibilisée a I'un des TABi contenus dans la trame Fijame
de type ASO regue. Dans ce cas, mémorisatiofide la premiére de ces
valeurs dans la variable TAB

time_oyit(T1) Armement du temps de réveil T1

Vérification que le temps d’attente d’une(requéte venant des couches supériepires
n’excede pas un temps t tel que la dlrée du temps d’expiration TOL géré par Ja
couche physique peut arriver a tefme."Ce temps d’attente est nécessairemen
inférieur a TOL et est armé des‘guelindication est envoyée a la couche supéfieure.

TreqTirheout()

-

window] RSO() Fourniture d’'une valeur“aléatoire entiére comprise entre 0 et MaxRSOf
utilisée comme numéto, de I'intervalle de temps RSO au cours duquel Ja
station doit répondre (voir I'’Annexe F)

7.4 Couche Gestion du support
7.4.1 Généralités

La couche Gestion du Support-traite tous les services relatifs aux activités liées au support de
commynication. Ces services sont les suivants:

e linftialisation du bus;
e |a gestion desydécouvertes;
e |a destion.des alarmes;

e la négociation de la vitesse.

Ces services—sont yc':n:';a de—facom—étrecomérents—avecteut ycbtiun sous—tesprofits—avec ou
sans DLMS. Pour ces services, les identifiants ont les valeurs indiquées dans le Tableau 41:

Tableau 41 — Commandes gérées par la Gestion du Support

Identifiant | Valeur hexa Role P/S

ASO 07 Requéte de découverte Station Primaire
RSO 08 Réponse a la Requéte de découverte Station secondaire
B 09 Initialisation du bus Station Primaire
XBR 0x12 Requéte de changement de vitesse (baudrate) Station Primaire
XBA 0x13 Réponse a la Requéte de changement de vitesse | Station secondaire
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7.4.2 Initialisation du bus

Elle est gérée conformément a 4.4.6. Bien que l'initialisation soit gérée par la couche gestion
du support, son traitement est entiérement assuré par la couche liaison de données.

7.4.3 Service Discover

Le service Discover est géré conformément a 4.4.7 et a ’Annexe H. Le champ TAB contient
deux paramétres d’un octet chacun: le premier paramétre a la valeur 0, valeur a laquelle tous
les équipements sont sensibilisés. Le second est la probabilité de réponse.

7.4.4 Négociation de la vitesse

Aprés gtablissement de la connexion au niveau Liaison de données, les couches defgestion du
suppolt peuvent négocier la vitesse de communication. Cette négociation est toujours r¢alisée
a l'initiptive du dispositif primaire.

Les vitesses autorisées sont 1 200, 2 400, 4 800 et 9 600 bauds.

e Trame de négociation de la vitesse de communication

1 6 1 1 1 2
octet octets octet octet octet octets

.................... > [IN ADS ADP ||COM ||Data [JCRE

|
COM=XBR (Change Baudrate Request)

Le champ Data contient la vitesse a laquelte I'’équipement primaire (client) désire poursuyivre la
commuynication. Leurs valeurs sont les\suivantes:

e 0xQO0 1 200 bauds,

e 0x@1 2400 bauds,
e 0x@d2 4 800 bauds,
e 0x@3 9600 bauds:

e Laframe de reponse de la station secondaire est la suivante:

1 6 1 1 1 2
octet octets octet octet octet octets

D N ADS ADP ||COM [|Data ||CRC

|
COM=XBA (Change Baudrate Answer).

Le champ Data contient la vitesse sélectionnée par la station secondaire.

Un retard TES de 50 ms est observé par la station primaire a la fin du processus, ceci afin de
permettre aux deux stations en présence de régler les dispositifs connectés sur la vitesse
sélectionnée.
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Aprés un changement de vitesse concluant, les paramétres suivants sont modifiés comme cela
est indiqué dans le Tableau 42:

Tableau 42 — Liste des paramétres

Parameétre Valeur initiale Valeur aprés négociation
Baudrate 1 200 baud Valeur négociée
MaxIndex 128 255
TOL 100 ms 1000 ms
TA10 160 ms 1100 ms

7.4.5

Pour u
traitem

7.4.6

Les ftr
Tablejl

Parameétres de Gestion du support

Transitions d’état

ne station Primaire, la valeur du nombre maximal d’intervalles de temps RSO pour le
ent d’une trame “discover” est fixée a 3.

nsitions d'état de Gestion du support layer sont indiquées dans le Tableaul43, le
u 44, le Tableau 45 et le Tableau 46.

Tapleau 43 — Transition d’état de la couche Gestion du support: Station Primajre

Etaf Conditions de déclenchement Ensemble d’actions Etat
initigl final
Stoppgd Exist_req(discover) TABI=0 M{Rec
DL_Discover.req()
Stoppgd Exist_req(change_baud_rate) Baudrate = proposed_baudrate M{Rec
DL_ChangeBaudrate.req()
Stoppgd DL_abort.ind(ErrorNb) T Abort.ind() Stppped
Update(FatalError)
Stoppgd Exist_req(init_bus) DL_InitBus_req() Stppped
Stoppgd Exist_req(abort) DL_Abort.req() Stpopped
Stoppdd DL_alarm.ind() MM alarm.ind() Stopped
M.Rec Exist_cnf(discover) MM discover.cnf(disc list) Stppped
M.Rec Exist_cnf(change_baud_rate) & Baud_rate = accepted_baudrate Stopped
chegk(proposed_baudrate) DL_PhysicalSetup.req(accepted_baudrate)
M.Rec Exist_cnf(change_baud_rate) $none Stbpped
not(Check(recelved_baudrate))
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