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INFORMATION TECHNOLOGY -
HOME ELECTRONIC SYSTEM (HES) ARCHITECTURE -

Part 3-1: Communication layers —
Application layer for network based control of HES Class 1

FOREWORD

1) ISO (International Organization for Standardization) and IEC (International Electrotechnical Commission)-form
the specialized system for worldwide standardization. National bodies that are members of ISO '@r IEC]
participate in the development of International Standards. Their preparation is entrusted_to ‘technical
committees; any ISO and IEC member body interested in the subject dealt with may participate in this
preparatory work. International governmental and non-governmental organizations liaising with 1ISO and IEC
also participate in this preparation.

2) In the field of information technology, ISO and IEC have established a joint\technical committee,
ISO/IEC JTC 1. Draft International Standards adopted by the joint technical cdmmittee are circulated to]
national bodies for voting. Publication as an International Standard requires appreval by at least 75 % of the
national bodies casting a vote.

3) The formal decisions or agreements of IEC and ISO on technical matters-€xpress, as nearly as possible, an
international consensus of opinion on the relevant subjects since each technical committee has representation
from all interested IEC and ISO member bodies.

4) IEC, ISO and ISO/IEC Publications have the form of recommendations for international use and are accepted
by IEC and ISO member bodies in that sense. While all reasonable efforts are made to ensure that the
technical content of IEC, ISO and ISO/IEC Publications is atcurate, IEC or ISO cannot be held responsible for]
the way in which they are used or for any misinterpretationbyrany end user.

5) In order to promote international uniformity, IEC and }SO member bodies undertake to apply IEC, ISO and
ISO/IEC Publications transparently to the maximum, extent possible in their national and regional publications.
Any divergence between any ISO/IEC Publicatiopnsand the corresponding national or regional publication should
be clearly indicated in the latter.

6) ISO and IEC provide no marking procedute-to indicate their approval and cannot be rendered responsible for
any equipment declared to be in conformity with an ISO/IEC Publication.

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

8) No liability shall attach to JEC or ISO or its directors, employees, servants or agents including individual
experts and members of their technical committees and IEC or ISO member bodies for any personal injury,
property damage or other damage of any nature whatsoever, whether direct or indirect, or for costs (including
legal fees) and expenses-arising out of the publication of, use of, or reliance upon, this ISO/IEC publication or
any other IEC, 1SQ.or ISO/IEC publications.

9) Attention is drawn'to the normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

10) Attentionds drawn to the possibility that some of the elements of this International Standard may be the subject
of patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

International Standard ISO/IEC 14543-3-1 was prepared by subcommittee 25: Interconnection
of“information technology equipment, of ISO/IEC joint technical committee 1: Information
technology.

This International Standard together with ISO/IEC 14543-3-2 cancels and replaces
ISO/IEC TR 14543-3, published in 2000. It constitutes a complete revision of the principles
outlined in ISO/IEC TR 14543-3 and provides the specifications essential for an international
standard.

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

This International Standard has been approved by vote of the member bodies, and the voting
results may be obtained from the address given on the title page.
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INTRODUCTION

This part of ISO/IEC 14543 specifies the services and protocol of the application layer for
usage in Home Electronic Systems. Some services are targeted to field level communication
between devices. Other services are exclusively reserved for management purposes. Some
services can be used for both management and run-time communication.

Currently, ISO/IEC 14543, Information technology — Home Electronic System (HES)

architecture. consists of the followina parts:
7 D B

Part 2-1:  Introduction and device modularity

Part 3-1:  Communication layers — Application layer for network based control of HES. Class 1

Part 3-2:  Communication layers — Transport, network and general parts of data limkdayer for
network based control of HES Class 1

Part 3-3:  User process for network based control of HES Class 1 (under consideration)

Part 3-4:  System management — Management procedures for network based control of HES
Class 1 (under consideration)

Part 3-5: Media and media dependent layers — Power line for network based control of HES
Class 1 (under consideration)

Part 3-6: Media and media dependent layers — Twisted pair for nétwork based control of
HES Class 1 (under consideration)

Part 3-7:  Media and media dependent layers — Radio frequenrcy for network based control of
HES Class 1 (under consideration)

Part 4: Home and building automation in a mixed-use\building (technical report)
Additional parts may be added later.
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INFORMATION TECHNOLOGY -
HOME ELECTRONIC SYSTEM (HES) ARCHITECTURE -

Part 3-1: Communication layers —
Application layer for network based control of HES Class 1

T—Scope

This part of the ISO/IEC 14543 specifies the services and protocol of the application layer for
usage in Home Electronic Systems. It provides the services and the interface to lthe user
process as defined in ISO/IEC 14543-3-3 (EN 50090-3-2). This procedure is base€d on the
services and the protocol as provided by the transport layer, the network layer and-the data link|
layer as specified in ISO/IEC 14543-3-2.

2 Normative references

The following referenced documents are indispensable for the application of this document. For
dated references, only the edition cited applies. For undated refefences, the latest edition of
the referenced document (including any amendments) applies.

ISO/IEC 11801, Information technology — Generic cabling for customer premises

ISO/IEC 14543-2-1, Information technology — Home  electronic system (HES) architecture —
Part 2-1: Introduction and device modularity

ISO/IEC 14543-3-2, Information technology:*— Home electronic system (HES) — Part 3-2;
Communication layers — Transport, network and general parts of data link layer for network
based control of HES class 1

EN 50090-3-2:2003, Home and-Building Electronic Systems (HBES) — Part 3-2: Aspects of
application — User process for HBES Class 1

NOTE 1 Reference to this standard will be replaced by reference to International Standard ISO/IEC 14543-3-3
which is currently under consideration. Please refer to bibliography.

EN 50090-7-1:2003,\_Home and Building Electronic Systems (HBES) - Part 7-1. System
Management — Mahagement procedures

NOTE 2 Referenge to this standard will be replaced by reference to International Standard ISO/IEC 14543-3-4
which is currently under consideration. Please refer to bibliography.

3 Teérms, definitions and abbreviations

P 1 | definiti

For the purposes of this document the terms and definitions given in ISO/IEC 14543-2-1 and
the following apply.

3.11

application (in the sense of network application)

system, including its associated transmission method, which is supported by telecommu-
nications cabling

[ISO/IEC 11801:2002, definition 3.1.2]
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user application

8 14543-3-1 © ISO/IEC:2006(E)

software functionality, the control algorithm that runs in one single device

3.2 Abbreviations

AL

AD-converter

Application Layer

Analog-to-Digital-converter

APDU Appl cation ayer Protocot Dataunit

4 Conformance

APCI Application layer Protocol Control Information

ASAP Application layer Service Access Point

Acon Application layer confirmation

con confirmation

CPU Central Processing Unit

HES Class 1 refers to simple control and command

HES Class 2 refers to Class 1 plus simple voice and-stable picture
transmission

HES Class 3 refers to Class 2 plus complex video transfers

ind indication

Lcon Local confirmation

PDU Protocol Data Unit

Rcon Remote confirmation

req request

res response

TL Transport Layer

TPDU Transport layer Protocol Data Unit

TSAP Transport layer Service Access Point

USERMSG User Message

An entity of-Operational exchange conforming to this International Standard shall meet the
requirements.of 7.1, 7.2.1, 7.2.2, 7.3.5, 7.4.3, 7.4.4, 7.4.7 and clause 8.

All services shall be implemented according to the provisions of clauses 5 and 6.

9 oervices ot the application layer

5.1 Communication modes

The application layer shall provide a large variety of application services to the application
process. Application processes in different devices interoperate by using services of
application layer over communication modes. According to the transport layer, the following
different types of communication modes shall exist:

a) point-to-multipoint, connectionless (multicast);
b) point-to-domain, connectionless (broadcast);


https://standardsiso.com/api/?name=d8e9b16f24dddd6398e478fef48a55a7

14543-3-1 © ISO/IEC:2006(E) 9

c) point-to-all-points, connectionless (system broadcast);

d) point-to-point, connectionless;

e) point-to-point, connection-oriented.

The application layer services that are offered shall depend on the communication mode. An

application layer service shall not be applied on a communication mode for which it is not
specified.

SUIIIG DGIVibUD ray IUG UDGd UTl tiIG pU;IIt'tU'pUillt bUIIIIUbtiUII'UIiUIItUU‘, as VVC” as t:IU pUiIIt'tU'
point connectionless communication mode, although application layer services shall always-le
mapped to transport layer services depending on the type of the communication mode.

5.2 Service primitives of the application layer

Each specified application layer service shall be invoked by the transport, layer primitives
request (req), indication (ind) and confirmation (con). For a remote confirmed service, the
remote device shall use the same transport layer primitives to respond to the\service.

The transport layer confirmation primitive shall only be a confirmation\from the transport layer]
instance and shall include all data from the request plus the state. which indicates whether the
service was sent successfully or not. The application layer, shall map the transport layer
confirmation primitive to a local application layer confirmation (lcon). See Figure 1 and Figure
2 for the interaction of the application layer.

Local Remote/Response
Application Process
User of AL User of AL
A_Service.req fA_Service.Lcon A_Service.ind

Application Layer

T_Service.req T_Service.con T_Service.ind
(WRITE_PDU) (WRITE_PDU) (WRITE_PDU)

Transport Layer

Figure 1 — Interaction of the application layer
for services that are not remote confirmed

In-case of a remote confirmed service the remote device shall initiate the response (res)

primitive and the application layer shall map this service primitive to a transport layer request
primitive. The local application layer shall receive the transport layer indication primitive and
shall map it to an application layer confirmation (Acon). The transport layer confirmation in the
remote device shall be mapped by the remote application layer to a remote confirmation
(Rcon).

NOTE In the following service specifications the local application layer confirmation and the remote confirmation
(Rcon) are not always described.
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Local Remote/Response
Application Process
User of AL User of AL
A
A_Service.req fA_Service.Lcon A_Service.Acon A_Service.ind A_Service.Rcon\ A_Service.res

[ \
Application Layer

T_Service.req T_Service.con T_Service.ind T_Service.ind T_Service.con T_Service.req
(READ_PDU) (READ_PDU) (RESPONSE_PDU) (READ_PDU) | (RESPONSE_PDU) | RESPONSE-PDU

Transport Layer

Figure 2 — Interaction of the application-layer
for services that are remote confirmed

6 Application layer protocol data unit (APDU)

An example of an APDU is shown in Figure 3.

Octet 6 Octet 7 Qctet 8 Octet 21
B TAPDU
.
I e
] i T B B | B s B | B B e e B
U=====&&&&EEEEEEmmmmmmmmmmmmmmmmmmmmmmmm
— TOaIEA Il U OO o O T 0O O T OO O oo oo oo oooo
] M MM | mm
o DToooToTm
e
b

K-4 L-7

Figure 3 — APDU (Example)
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APCI

(bit position)

Octet n

Octet n+1

11

Table 1 — APCI overview

Application layer Service

Allowed communication mode(s)

L S il A

APCI

APCI

o

o

o| data/APC
©| data/APC
©| data/APC
©| data/APC
©| data/APC
o| data/APC

IA_GroupValue_Read

o

o

IA_GroupValue_Response

o

o

—|o|o| data/APC
o|—|9| data/APC

IA_GroupValue_Write

IA_IndividualAddress_Write

IA_IndividualAddress_Read

IA_IndividualAddress_Response

IA_IndividualAddressSerialNumber_Read

IA_IndividualAddressSerialNumber_Response

IA_IndividualAddressSerialNumber_Write

IA_Servicelnformation_Indication_Write

IA_NetworkParameter_Read

IA_NetworkParameter_Response
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IA_NetworkParameter_Write

IA_PropertyValue_Read

IA_PropertyValue_Response

IA_PropertyValue_Write

IA_PropertyDescription_Read

IA_PropertyDescription_Response

IA_Link_Read

IA_Link_Response
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IA_Link_Write

IA_ADC_Read

IA_ADC_Response

o

o

IA_Memory_Read

IA_Memory_Response
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(=1 B (=] E (=)

o

o

IA_Memory_Write

IA_UserMemory, Read

IA_UserMemory~Response

IA_UserMemory=Write

IA_UserMemoryBit_Write (not for future use)

IA_UserManufacturerinfo_Read
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Allowed communication mode(s)

Octet n Octet n+1 E (7] [}
- -
8l7]6[5[4]3[2[1]8]7][6[5[4[3]2]1 - s 4 c o =
[T TPl k] 7 o= ° = 06T
] L € a £ o.= 0
S |8 |72 g2 | 5%5¢
________ — o - -
5522288888 S | % |83 Ig |z2s
golgss<s<<<< E ° < 0 Y -
S /T T T S TS I @ = o0 = C = £ - o O
T ® © O © O © © E_E o= OO
T T T T T T T T ° 8 o 8 o
o
111]0/0]0|0[0|0]|0|0JA_DeviceDescriptor_Read X
1 0 0]0[0[0]|0[0JA_DeviceDescriptor_Response X
1/0]0][0]0[0[0]0JA_Restart X
Coupler specific services
1(1]1[1]0]|0|0|0]|0|0JA_Open_Routing_Table_Req (not for future X
use)
1(1]1(1]0|0|0[0]|0|1]A_Read_Routing_Table_Req (not for future X
use)
1(1]1[1]0]|0|0[0]|1]|0JA_Read_Routing_Table__Res (not for future| X
use)
1(1]1(1]0]|0|0|0]|1]|1]A_Write_Routing_Table_Req (not for future X
use)
1(1]1[1]0]|0|1[0]|0|0JA_Read_Router_Memory_Res (not for future| X
use)
1(1]1[1]0]|0|1[0]|0|1]A_Read_Router_Memory_Res (not for future| X
use)
1(1]1[1]0]|0|1[0]|1]|0JA_Write_Router_Memory_Req (not for future| X
use)
1(1]1(1]0]|0|1[1]0]|1]A_Read_Router_Status_Req (not for future| X
use)
1(1]1(1]0]|0|1[1]|1]|0]A_Read_Router_Status_Res (not for future X
use)
111)1(110]|0([1]1]1[1]A_Write_Router_Status_Req (not for future| X
use)
111|1({110|1[0|0]|0 |0]A_MemoryBit_Write (not for future| X
use)
111]1[110]1[/0]|0]|0]|1]A_Authorize_Request X
1(1]1[1J0]1]0[0]|1]|0JA_Authorize_Response X
111]1[(110]1[0[0]|1]1]A_Key_Write X
1[1]1[1]J0]1]|0[1]0]|0JA_Key_Response X
Open Media Specific Services
1]1]1(1]11]0/0|0]|0|0JA_DomainAddress_Write X
1]1]1(111]0[0|0]|0]|1]A_DomainAddress(Read X
1]1]1[1]11]0[/0|0]|1]|0]JA_DomainAddress,\Response X
1]1]1(1]11]0[/0[0]|1]1]A_DomainAddressSelective_Read X

layer.

The APDU shall correspond:to the transport layer protocol data unit (TPDU), but shall be
reduced by the transpoft control field. The application control field shall be encoded and
decoded by application\layer and shall contain the application layer service codes (APCI). The
application control-field shall have a length of either 4 bit or 10 bit, as specified for each
application layer_service, in Clause 7.

The codes for-the application control field are shown in Table 1. The complete protocol data
unit (PDW)\for each service primitive is shown in the description of every service.

Noi défined and not supported application layer services shall be ignored by the application

7 Application layer services

7.1 Application layer services on multicast communication mode

7.1.1 General

A multicast communication mode shall connect transport layer service access points (TSAP) to

application layer service access points
A_GroupValue-Service each device which

A_GroupValue_Service.

(ASAP).

When one device sends an

is member of this group shall receive the
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If the application layer of a device receives an A_GroupValue_Write-Service, it shall map the
contained ASAP to exactly one TSAP; it shall search for other associations between ASAPs
and the found TSAP informs all these associated ASAPs, as specified in 7.1.3, see Figure 4.

Association Table

transmit request

request on TSAP via ASAP 1

4
==
NN =

v

v

update on TSAP 1 ASAP 2

Figure 4 — Mapping the ASAP to the TSAP (example)

If the application layer of a device receives an A_GroupValue_Read-Service, it shall’search for|
all ASAPs associated to this TSAP and shall inform all the associated ASAPs..Only one read
response shall be generated by the user as specified in 7.1.2, see Figure 5.

Association Table read ASAP 1 - _
A_GroupValue_Read-Service » read disable
with TSAP = 1 2 0
» 1 1 transmit request respense via ASAP 2
3 2 < )read enable
> 1 g read ASAP 2
>
>

ASAR. 3'is not informed if a
read response is already obtained

Figure 5 — Mapping a TSAP to an ASAP

If a transmission is requested (read response.or-write) via an ASAP, the application layer shall
take the associated TSAP, update all the“~ASAPs with the same TSAP and generate an
A_Group-Service-Request, see Figure 6.

Association Table
transmit request

write/response on TSAP 1 2 0 write/response via ASAP 1
< 1 1
3 2
> 1 2 - >
updateon TSAP 1 write/response ASAP 2

Figure 6 — Handling requests and responses

7.1.2 A_GroupValue_Read Service

Application/layer user TL Application layer user
| GroupValle_Read.req T_Data_Group.req T_Data_Group.ind A_GroupValue_Read.ind
» »

» »

>

»

> >
A_GroupValue_Read-PDU IA_GroupValue_Read-PDU

A_GroupValue_Read.Acon T_Data_Group.ind T_Data_Group.req A_GroupValue_Read.res
d d d d
o - o -
A_GroupValue_Response-PDU IA_GroupValue_Response-PDU
T_Data_Group.con A_GroupValue_Response.Rcon
» »

»

>
JA_GroupValue_Response-PDU

Figure 7 — Message flow for the A_Group_Value_Read service

The A_GroupValue_Read.req primitive shall be applied by the user of application layer, to
receive an update of the value of its ASAP by making a communication partner respond with an
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A_GroupValue_Read.res, i.e. the service shall be confirmed by the remote application process.
The ASAP shall be associated to the TSAP, i.e. with a group address, as specified in
ISO/IEC 14543-3-2. All other group members shall receive the A_GroupValue_Response-PDU
as well, see Figure 7.

The local application layer shall accept the service request, map the ASAP to the TSAP and
pass it with a T_Data_Group.req to the local transport layer. The parameters TSAP and priority
shall be mapped to the corresponding parameters of the T_Data_Group.req primitive, the
TSDU shall be an A_GroupValue_Read-PDU.

NOTE 1 During configuration the user of the HES system can decide about the mapping between ASAPs-ahd
TSAPs.

The remote application layer shall map a T_Data_Group.ind primitive © with
TSDU = A_GroupValue_Read-PDU to an A_GroupValue_Read.ind primitive. The“arguments
TSAP and priority shall be mapped to the corresponding arguments ASAP and ‘priority of the
A_GroupValue_Read.ind primitive. One A_GroupValue_Read.ind primitive shalf"be generated
per ASAP that is assigned to the corresponding TSAP.

The remote application process shall evaluate the received A_Group/Value_Read-PDU and
use the argument ASAP to obtain the response. It ~shall respond to the
A_GroupValue_Read.ind primitive with an A_GroupValue_Readxes primitive containing the
obtained response, see Figure 8.

NOTE 2 During configuration, the user of the HES system can decide whether or not the A_GroupValue_Read.res|
primitive is generated, although one ASAP should generate the A_GroupValue_Read.res primitive.

NOTE 3 It is left to the user application programmer to decide whether an A_GroupValue_Read.Acon time-out
supervision is necessary.

Two different formats of the A_GroupValue_Response-PDU are used depending on the length
of the value. The maximum length of the value shall be 14 octets. Unused data bits shall be set
to zero, see Figure 9.

Octet 6 ‘ Octet 7
APCI
7‘6‘5‘4 ‘3‘2 1‘0‘7‘6 5‘4‘3‘2‘1 ‘o

Figure 8 — A_GroupValue_Read-PDU (Example)

o‘o‘o‘o‘o‘o

Octet 6 ‘ Octet 7 Octet 8..0Octet 21

Value (up to 14
octets)

5‘4‘3‘2‘1‘0 7‘6‘5‘4‘3‘2‘1‘0

APCI

7‘6‘5‘4‘3‘2

A
o
=
o]

© | APCI

© | APCI

© | APCI
APCI

-

Figure 9 — A_GroupValue_Response-PDU (Example),
length of ASAP data is more than 6 bit

o\o\o\o\o\o D‘D‘D‘D‘D‘D‘D‘D
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Values that only consist of 6 bits or less shall have the following optimized
A_GroupValue_Response-PDU format, see Figure 10.

Octet 6 ‘ Octet 7

7‘6‘5‘4‘3‘2 1‘0‘7‘6 5‘4‘3‘2‘1‘0

‘ ‘ ‘ ‘ ‘ 0‘0‘0‘1 D‘D‘D‘D‘D‘D Data

Figure 10 — A_GroupValue_Response-PDU (Example)
length of ASAP data is 6 bit or less

The remote application layer shall accept the service response, map the ASAP to the TSAP
and pass it with a T_Data_Group.req to the local transport layer. The parameters ack_request,
TSAP, hop_count_type and priority shall be mapped to the corresponding parameters of the
T_Data_Group.req primitive, the TSDU shall be a A_GroupValue_Response-PDU.

The local application layer shall map a T_Data\Group.ind primitive with
TSDU = A_GroupValue_Response-PDU to an A_GroupValde Read.Acon primitive. The
arguments TSAP and priority shall be mapped to the carresponding arguments ASAP and
priority of the A_GroupValue_Read. Acon primitive. Moré.than one A_GroupValue_Read.Acon
primitive may occur depending on the number of group Tmembers that have been configured to
respond.

A_GroupValue_Read.req(ack_request, ASAP, priority, hop_count_type)

ack_request: this parameter shall be used to indicate whether a layer-2 acknowledge
is mandatory or optiohal

ASAP: this parameter, shall be used to contain the service access point

hop_count_type: this parameter shall be used to indicate whether the hop_count shall be
set to 7 erif'the network layer parameter shall be used

priority: this parameter shall be used to contain the priority that shall be used to
transmit the requested service; it shall be “system”, “urgent”, “normal”
or “low”

A_GroupValue_Read.Lcon(ack_request, ASAP, priority, hop_count_type, a_status)

ack_request; this parameter shall be used to indicate whether a layer-2 acknowledge
has been indicated as mandatory or optional in the transmitted frame

ASAP: this parameter shall be used to contain the service access point

hop_€ount_type: this parameter shall be used to indicate whether the hop_count of the
transmitted frame has been set to 7 or if the network layer parameter
has been used

priority: this parameter shall be used to indicate the priority that has been used
to the transmit the requested frame; it shall be “system”, “urgent”,
‘normal” or “low”

a_status: ok: this value of this parameter shall be used to indicate that the
transmission of the A_GroupValue_Read.req has been successful

not_ok: this value of this parameter shall be used to indicate that the
transmission of the A_GroupValue Read.req did not succeed
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A_GroupValue_Read.ind(ASAP, priority, hop_count_type)

ASAP:
hop_count_type:

this parameter shall be used to contain the service access point

this parameter shall be used to indicate whether the hop count of the
received frame equals 7 or not

priority: this parameter shall be used to indicate the priority of the received
frame; it shall be “system”, “urgent”, “normal” or “low”
A _Cro \alua Paad raclack ra act ASAD nriaritv haon count tvuna data)
A—C+ lve—Read+restack— sH-ASAR prierity-hep—count—type—data)

LD
Sorp-vet

ack_request:

ASAP:
hop_count_type:

priority:

data:

oLl
oo o

this parameter shall be used to indicate whether a layer-2 acknowledge
is mandatory or optional

this parameter shall be used to contain the service access point

this parameter shall be used to indicate whether the hop_count shall be
set to 7 or if the network layer parameter shall be used

this parameter shall be used to contain the priority that shall be used to

transmit the requested service; it shall be “system’, “urgent”, “normal”
or “low”

the parameter shall be used to contain the) value of the associated
service access point

A_GroupValue_Read.Rcon(ack_request, ASAP, priority, hop/ count_type, data, a_status)

ack_request:

ASAP:

hop_count_type:

priority:

data:

a_status: ok:

nof ok:

this parameter shall be used to indicate whether a layer-2 acknowledge
has been indicated as mandatery or optional in the transmitted frame

this parameter shall be used to contain the service access point

this parameter shall be‘dsed to indicate whether the hop_count of the
transmitted frame _has been set to 7 or if the network layer parameter
has been used

this parameterishall be used to indicate the priority that has been used

to transmit the requested frame; it shall be “system”, “urgent”, “normal”
or “low”

this qparameter shall be used to contain the value of the associated
service access point

the value of this parameter shall be used to indicate that the
transmission of the A_GroupValue Read.res has been successful

the value of this parameter shall be used to indicate that the
transmission of the A_GroupValue Read.res did not succeed

A_GroupValue_Read.Acon(ASAP, priority, hop_count_type, data)

ASAPR:
hep_count_type:

this parameter shall be used to contain the service access point

this parameter shall be used to indicate whether the hop count of the

priority:

data:

: (' le—7 4
receiveu mmdrme cyyudais 7 U 11Ul

this parameter shall be used to indicate the priority of the received

frame; it shall be “system”, “urgent”, “normal” or “low”

this parameter shall be used to contain the value of the associated
service access point
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7.1.3 A_GroupValue_Write Service

Application layer user TL Application layer user
A_GroupValue_Write.req T_Data_Group.req T_Data_Group.ind A_GroupValue_Write.ind
» »

» »
»

> > >
A_GroupValue_Write-PDU A_GroupValue_Write-PDU
A_GroupValue_Write.Lcon T_Data_Group.con
d d

<«

o
A_GroupValue_Write-PDU

I:ig_u_r;e 11 h‘essage flow-for-the A_‘;FO"P_MaI'|0_‘A‘Fit° Service

The A_GroupValue_Write.req primitive shall be applied by the user of application layer, te\send
an update of its ASAP to all connected ASAPs, see Figure 11. The service shall'n6t be
confirmed by the remote application process, the confirmation shall be caused by-the local
T Data_Group.con. The ASAP shall be associated to the TSAP i.e. with a group.address, as
specified in ISO/IEC 14543-3-2. All group members shall receive the
A_GroupValue_Write-PDU.

The local application layer shall accept the service request, map the ASAP to the TSAP and
pass it with a T_Data_Group.req to the local transport layer.

NOTE During configuration the user of the HES system can decide about this mapping between ASAPs and
TSAPs.

The parameters TSAP and priority shall be mapped to the corresponding parameters of the
T Data_Group.req primitive, the TSDU shall be an A_GroupValue_Write-PDU.

The remote application layer shall map*“a T_Data_Group.ind primitive with
TSDU = A_GroupValue_Write-PDU to an A_GreupValue_ Write.ind primitive. The arguments
TSAP and priority shall be mapped to the corresponding arguments ASAP and priority of the
A_GroupValue_Write.ind primitive. One A_GroupValue_Write.ind primitive shall be generated
per ASAP that is assigned to the corresponding TSAP (i.e. group_address).

Two different formats of the A_GroupValue_Write-PDU are used depending on the length off
the value. The maximum length ofithe value shall be 14 octets. Unused data bits shall be set to
zero see Figure 12.

Octet 6 ‘ Octet 7 Octet 8.t0.Octet 21
APCI Value (up to 14 octets)
706[5]4[3]2]1]0[7]6 5[a[3]2[1]0]7]6]5]4]3]2]1]0

[ [ [ [ lofo]t]o]ofofofo[o]o]o]o]olo[o[o]o]o

Figure 12 — A_GroupValue_Write-PDU (Example),
length of ASAP data is more than 6 bit

Values that only consist of 6 bits or less shall have the following optimized
A_GroupValue_Write-PDU format, see Figure 13.
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Octet 6 ‘ Octet 7
APCI
706]5]a]3]2|1]0[7]6|5]|4]3]2]1]0

0000
oo
CC <<

L[ [ [ lofo]t]o]a]afala]als

Figure 13 — A GroupValue Write-PDU (Example),
length of ASAP data is 6 bit or less

If the local application layer receives a T_Data_Group.con from the local transport layer,'it,shall
pass an A_GroupValue Write.Lcon primitive to the local application process.™ 1f the
confirmation is positive (t_status = ok), the local application layer shall pass’ a positive
A_GroupValue_Write.Lcon (a_status = ok) to the local application process. If the_confirmation
is negative (t_status = not_ok), the local application layer _shdll pass an
A_GroupValue_Write.Lcon (a_status = not_ok) to the local user indicating that'the transmission
of the associated T_Data_Group.req did not succeed.

A_GroupValue_Write.req(ack_request, ASAP, priority, hop_count_type,-data)

ack_request: this parameter shall be used to indicate whether a layer-2 acknowledge
is mandatory or optional

ASAP: this parameter shall be used to contain the service access point

priority: this parameter shall be used to contain the priority that shall be used to
transmit the requested service; it shall be “system”, “urgent”, “normal”
or “low”

hop_count_type: this parameter shall bestised to indicate whether the hop_count shall be

set to 7 or if the netwerk layer parameter shall be used

data: this parameter shall be used to contain the data of the associated
application layerservice access point

A_GroupValue_Write.Lcon(ack_reguest, ASAP, priority, hop_count_type, data, a_status)

ack_request: this parameter shall be used to indicate whether a layer-2 acknowledge
has:been indicated as mandatory or optional in the transmitted frame

ASAP: this parameter shall be used to contain the service access point

priority: this parameter shall be used to indicate the priority that has been used
to transmit the requested frame; it shall be “system”, “urgent”, “normal”
or “low”

hop_count dtype: this parameter shall be used to indicate whether the hop_count of the

transmitted frame has been set to 7 or if the network layer parameter
has been used

data: this parameter shall be used to contain the data of the associated
application layer service access point

a_status: ok: the value of this parameters shall be used to indicate that the
transmission of the A_GroupValue_Write.req has been successful

not_ok: the value of this parameters shall be used to indicate that the
transmission of the A_GroupValue_Write.req did not succeed

A_GroupValue_Write.ind(ASAP, priority, hop_count_type, data)
ASAP: this parameter shall be used to contain the service access point

priority: this parameter shall be used to indicate the priority of the received

frame; it shall be “system”, “urgent”, “normal” or “low”
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hop_count_type: this parameter shall be used to indicate whether the hop count of the
received frame equals 7 or not

data: this parameter shall be used to contain the data of the associated
application layer service access point

7.2 Application layer services on broadcast communication mode

7.21 A_IndividualAddress_Write Service

he A_IndividualAddress_VVrite.req primitive shall be applied by the user ot application layer 1o
modify the individual address in a communication partner. The communication partner shallnet
be identified in the service, i.e. the destination shall be defined by selecting a destination
manually. This may be done by pressing a button on exactly one device that brings this device
into a "‘programming mode’, i.e. only the device where the button is pressed shallraccept the
A_IndividualAddress_Write.ind, others shall ignore it. The way that a product~is set to
‘programming mode” may be manufacturer specific.

The local application layer shall accept the service request and “pass it with a
T_Data_Broadcast.req to the local transport layer. The parameter priofityy implicitly with value
‘system’, shall be mapped to the corresponding parameter of the.YT_Data_Broadcast.req
primitive, the TSDU shall be an A_IndividualAddress_Write-PDU, seeFigure 14.

Octet 6 ‘ Octet 7 Octet 8 Octet 9
New address New address
APCI (high) (low)

7‘6‘5‘4‘3‘2 1‘0‘7‘6 5\4\3‘2‘1\0 7‘6‘5‘4‘3‘2‘1‘0 7‘6‘5‘4‘3‘2‘1 ‘o

| [ [ fofel*[*]o]o[oigg®lo]x|x|x|x[x|x|<[x|x(<[x|x[x|x|x[x

Figure 14 — A_IndividualAddress_Write-PDU (Example)

The remote application layer shall map a T_Data_Broadcast.ind primitive with
TSDU = A_IndividualAddress_Write-PDU to an A_lIndividualAddress_Write.ind primitive. The
argument priority, implicitly 'with value ‘system’, shall be mapped to the corresponding
argument priority of the/AxlIndividualAddress_Write.ind primitive.

The application process shall ignore the A_IndividualAddress_Write.ind primitive if the device
is not in ‘programming mode’. Otherwise the local individual address shall be set to the new
address.

If the loga) ‘application layer receives a T_Data_Broadcast.con from the local transport layer, it
shall_pass an A_IndividualAddress_Write.Lcon primitive to the local application process. If the
confirmation is positive (t_status = ok), the local application layer shall pass a positive
A-ndividualAddress_Write.Lcon(a_status = ok) to the local application process. If the
confirmation s negative (L_staius = not_oOK), the local application layer shall pass an
A_IndividualAddress_Write.Lcon (a_status = not_ok) to the local user indicating that the
transmission of the associated T_Data_Broadcast.req did not succeed.

A_IndividualAddress_Write.req(ack_request, priority, hop_count_type, newaddress)

ack_request: this parameter shall be used to indicate whether a layer-2 acknowledge
is mandatory or optional

priority: this parameter shall be used to contain the priority that shall be used to
transmit the requested service; it shall be “system”
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hop_count_type: this parameter shall be used to indicate whether the hop_count shall be
set to 7 or if the network layer parameter shall be used

newaddress: this parameter shall be used to contain the new value of the individual
address

A_IndividualAddress_Write.Lcon(ack_request, priority, hop_count_type, newaddress, a_status)

ack_request: this parameter shall be used to indicate whether a layer-2 acknowledge
has been indicated as mandatory or optional in the transmitted frame

priority: this parameter shall be used to indicate the priority that has been used
to the transmit the requested frame; it shall be “system”

hop_count_type: this parameter shall be used to indicate whether the hop_count.of the
transmitted frame has been set to 7 or if the network layeryparameter
has been used

newaddress: this parameter shall be used to contain the new valugvof the individual
address

a_status: ok: the value of this parameter shall be used \to indicate that the
transmission of the A_IndividualAddress\Write.req has been
successful

not_ok: the value of this parameter shall bevused to indicate that the
transmission of the A_IndividualAddress Write.req did not succeed

A_IndividualAddress_Write.ind(priority, hop_count_typefsnewaddress)

priority: this parameter shall be used)y'to indicate the priority of the received
frame; it shall be “system”.

hop_count_type: this parameter shall be used to indicate whether the hop count of the
received frame equals'7 or not

newaddress: this value shall be used to contain the new value of the individual
address

7.2.2 A_IndividualAddress_Read-Service

The A_IndividualAddress_Réad.req primitive shall be applied by the user of application layer to
read the individual addresshin a communication partner. The communication partner shall not
be identified in the sefrvice, i.e. the destination shall be defined by selecting a destination
manually. This can pe -done by pressing a button on one or more devices that brings these
devices into a ‘programming mode’, i.e. only a device where the button is pressed shall accept
the A_IndividualAddress Read.ind, others shall ignore it. The way that a product is set to
‘programming‘mode” may be manufacturer specific.

The lo¢al"' application layer shall accept the service request and pass it with a
T_Data_Broadcast.req to the local transport layer. The parameter priority, implicitly with value
‘system’, shall be mapped to the corresponding parameter of the T_Data_Broadcast.req
primitive; the TSDU shall be an A_IndividualAddress_Read-PDU, see Figure 15.

The remote application layer shall map a T_Data Broadcast.ind primitive with
TSDU = A_IndividualAddress_Read-PDU to an A_IndividualAddress_Read.ind primitive. The
argument priority, implicitly with value ‘system’, shall be mapped to the corresponding
argument priority of the A_IndividualAddress_Read.ind primitive.

The remote application process shall respond to the A_IndividualAddress_Read.ind primitive
with an A_IndividualAddress_Read.res primitive only if the device is in ‘programming mode'.
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Octet 6 ‘ Octet 7

7‘6‘5‘4‘3‘2 1‘0‘7‘6 5\4\3\2\1\0

Figure 15 — A_IndividualAddress_Read-PDU (Example)

o\o\o\o\o\o

Octet 6 ‘ Octet 7

7‘6‘5‘4‘3‘2 1‘0‘7‘6 5‘4‘3‘2‘1‘0

| [ [ [ ] fo[t]o[*]o[o[e[o]o]e

Figure 16 — A_IndividualAddress_Response=-PDU (Example)

The remote application layer shall accept the service response and pass it with a
T Data_Broadcast.req to the transport layer; the TSDU shall be an
A_IndividualAddress_Response-PDU, see Figure~16. The local application layer shall map a
T_Data_Broadcast.ind primitive with TSDU/='A_IndividualAddress_Response-PDU to an
A_IndividualAddress_Read.Acon primitive. The argument priority, implicitly with value ‘system’,
shall be mapped to the corresponding argument priority of the A_IndividualAddress_Read.Acon
primitive. The argument source_address\ shall be mapped to the corresponding argument
individual_address of the A_IndividualAddress_Read.Acon primitive.

A_IndividualAddress_Read.req(aek-request, priority, hop_count_type)

ack_request: this parameter shall be used to indicate whether a layer-2 acknowledge
is mandatory or optional

priority: this parameter shall be used to contain the priority that shall be used to
transmit the requested service; it shall be “system”

hop_count_type: this parameter shall be used to indicate whether the hop_count shall be
set to 7 or if the network layer parameter shall be used

A_IndividualAddress_Read.Lcon(ack_request, priority, hop_count_type, a_status)

ack_Trequest: this parameter shall be used to indicate whether a layer-2 acknowledge
has been indicated as mandatory or optional in the transmitted frame

priority: this parameter shall be used to indicate the priority that has been used
to transmit the requested frame; it shall be “system”, “urgent”, “normal”
or “low”

hop_count_type: this parameter shall be used to indicate whether the hop_count of the

transmitted frame has been set to 7 or if the network layer parameter
has been used

a_status: ok: the value of this parameter shall be used to indicate that the
transmission of the A _IndividualAddress Read.req has been
successful

not_ok: this value of this parameter shall be used to indicate that the
transmission of the A_IndividualAddress Read.req did not succeed
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A_IndividualAddress_Read.ind(priority, hop_count_type)

priority:

hop_count_type:

this parameter shall be used to indicate the priority of the received
frame; it shall be “system”

this parameter shall be used to indicate whether the hop count of the
received frame equals 7 or not

A_IndividualAddress_Read.res(ack_request, priority, hop_count_type, individual address)

ack_request:

priority:

hop_count_type:

individual_address:

this parameter shall be used to indicate whether a layer-2 acknowledge
is mandatory or optional

this parameter shall be used to contain the priority that shall be uséed to
transmit the requested service; it shall be “system”, “urgent’,,“hormal”

or “low”

this parameter shall be used to indicate whether the hapy/count shall be
set to 7 or if the network layer parameter shall be used

this parameter shall be used to contain the individual address of the
device

A_IndividualAddress_Read.Rcon(ack_request, priority, hop_count type, individual_address,

ack_request:

priority:

hop_count_type:

individual_address:

a_status: ok:

not_ok:

a_status)

this parameter shall be used to indicate whether a layer-2 acknowledge
has been indicated as mandatory)or optional in the transmitted frame

this parameter shall be used, to'indicate the priority that has been used
to the transmit the requested frame; it shall be “system”, “urgent”,
“normal” or “low”

this parameter shall-be used to indicate whether the hop_count of the
transmitted frame has been set to 7 or if the network layer parameter
has been used

this parameter shall be used to contain the individual address of this
device

this .value of this parameter shall be used to indicate that the
transmission of the A _IndividualAddress Read.res has been
successful

this value of this parameter shall be used to indicate that the
transmission of the A_IndividualAddress_Read.res did not succeed

A_IndividualAddress_Read.Acon(priority, hop_count_type, individual address)

priority;

hop{count_type:

this parameter shall be used to indicate the priority of the received
frame; it shall be “system”

this parameter shall be used to indicate whether the hop count of the
received frame equals 7 or not

individual_address:

this parameter shall be used to contain the individual address of the
device that has sent the received frame
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7.2.3 A_IndividualAddressSerialNumber_Read-Service

Application layer user TL Application layer user

A_IndividualAddressSerialN JlT_Data_Broadcast.req T_Data_Broadcast.ind A_IndividualAddressSerialN
umber_Read.req > > umber_Read.ind
| A_IndividualAddressSerialN A_IndividualAddressSerialN >
umber_Read-PDU umber_Read-PDU

A_IndividualAddressSerialN
umber_Read.Lcon

<«

T_Data_Broadcast.con

d

o
A_IndividualAddressSerialN
umber_Read-PDU

- T_Data_Broadcast.mad T_Data_Broadcast.req -
umber_Read.Acon < < umber_Response.res
< A_IndividualAddressSerialN A_IndividualAddressSerialN <

umber_Read-PDU umber_Response-PDU

T_Data_Broadcast.con A_IndividualAddressSetialN
umber_Response.Rcon

»
»

»

>
A_IndividualAddressSerialN
umber_Response-PDU

Figure 17 — Message flow for the A_IndividualAddressSerialNumber_Read service120

The A_IndividualAddressSerialNumber_Read.req primitive shall besapplied by the user off
application layer to read the individual address in a communication partner. The
communication partner shall be identified using the unique sefial number (6 octets) of the
device, see Figure 17.

The local application layer shall accept the service® request and pass it with a
T _Data_Broadcast.req to the local transport layer. The“parameter priority, implicitly with value
‘system’, shall be mapped to the corresponding parameter of the T_Data Broadcast.req
primitive; the TSDU shall be an A_IndividualAddressSerialNumber_Read-PDU, see Figure 18.

If the local application layer receives a T_Data_Broadcast.con from the local transport layer it
shall pass an A_IndividualAddressSerialNumber Read.Lcon to the local user. If the
confirmation is positive (t_status = ok);~the local application layer shall pass a positive
A_IndividualAddressSerialNumber_Read.Lcon (a_status = ok) to the local user. If the
confirmation is negative (a_status:= not_ok), the local application layer shall pass an
A_IndividualAddressSerialNumber:Read.Lcon (a_status = not_ok) to the local user indicating
that the transmission of the associated A_IndividualAddressSerialNumber_Read.req did nof]
succeed.

The remote application layer shall map a T_Data_Broadcast.ind primitive with
TSDU = A_IndividualAddressSerialNumber_Read-PDU to an A_IndividualAddressSerial-
Number_Read.ind.“primitive. The argument priority, implicitly with value ‘system’, shall be
mapped to ~the corresponding argument priority of the A_IndividualAddress-
SerialNumben ‘Read.ind primitive.

Octet 6 Octet 7 Octet 8 to octet 13
Serial number
(6 octets)
7]6]s[4[3]2]1]o]7]6][5]4[3]2][1]o]7]6]5]4]3]2]1]0

[ [T fafafafafofafafafofo] [ [ [T ]]]

Figure 18 — A_IndividualAddressSerialNumber_Read-PDU (example)

The remote application process shall respond to the A_IndividualAddress-
SerialNumber_Read.ind  primitive with an A_IndividualAddressSerialNumber_Read.res
primitive, if the serial number received is equal to the serial number of the device.
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The remote application layer shall accept the service response and pass it with a
T Data_Broadcast.req to the remote transport layer; the TSDU shall be an
A_IndividualAddressSerialNumber_Response-PDU, seeFigure 19.

Octet 6 Octet 7 Octet 8 to Octet 13 Octet 14 | Octet 15 Octet 16 | Octet 17
Serial number Domain Address Reserved
(6 octets)
7]6]5]4a]3]2]1]o[7]6]5]4][3]2]1]0]7]6]5]4]3]2]1]o]7]6]5]4]3]2]1]o]7]6]5]4a]3]2]1]o|7]6]5]4][3]2]1]0]7]6]5]4]3]2]1]0

LT falafafafolafafafols [T T T ITITITITTIT]

Figure 19 — A_IndividualAddressSerialNumber_Response-PDU (example)

If the remote application layer receives a T_Data_Broadcast.con from the remete transport
layer, it shall pass an A_IndividualAddressSerialNumber Read.Rcon to the remote user. If the
confirmation is positive (t_status = ok), the remote application layer shall pass a positive
A_IndividualAddressSerialNumber_Read.Rcon (a_status = ok) to the (remote user. If the
confirmation is negative (a_status = not_ok), the remote applicationlayer shall pass an
A_IndividualAddressSerialNumber_Read.Rcon (a_status = not_ok)\\to the remote user
indicating that the transmission of the associated A_IndividualAddressSerialNumber_Read.res
did not succeed.

The local application layer shall map a T_Data_Broadcast.ind primitive with
TSDU = A_IndividualAddressSerialNumber_Response-PBDU to an A_IndividualAddress-
SerialNumber_Read.Acon primitive. The argument pfiority, implicitly with value ‘system’, shall
be mapped to the corresponding argument priority of the
A_IndividualAddressSerialNumber_Read.Acon prifiitive. The argument source_address shall
be mapped to the argument individual_address.

A_IndividualAddressSerialNumber_Read.réq (ack_request, priority, hop_count_type,
serial_number)

ack_request: this parameter shall be used to indicate whether a layer-2 acknowledge
is mandatory or optional

priority: this parameter shall be used to contain the priority that shall be used to
transmit the requested service; it shall be “system”

hop_count_type: this parameter shall be used to indicate whether the hop_count shall be
set to 7 or if the network layer parameter shall be used

serial_number; this parameter shall contain the serial number

A_IndividualAddressSerialNumber_Read.Lcon (ack_request, priority, hop_count_type,
serial_number, a_status)

ackerequest: this parameter shall be used to indicate whether a layer-2 acknowledge
has been indicated as mandatory or optional in the transmitted frame

Arioridy . thic naoramatar chall ha e~ d +4 InAinats thn neiaridvg that haoo haneys oA
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to transmit the requested frame; it shall be “system”

hop_count_type: this parameter shall be used to indicate whether the hop_count of the
transmitted frame has been set to 7 or if the network layer parameter
has been used

serial_number: this parameter shall contain the serial number
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a_status ok: this value of this parameter shall be used to indicate that the
transmission of the A_IndividualAddressSerialNumber Read.req has
been successful

not_ok: the value of this parameter shall be used to indicate that the
transmission of the A_IndividualAddressSerialNumber Read.req did
not succeed

A_IndividualAddressSerialNumber_Read.ind (priority, hop_count_type, serial_number)

priority: this parameter shall be used to indicate the priority of the received
frame; it shall be “system”

hop_count_type: this parameter shall be used to indicate whether the hop count of the
received frame equals 7 or not

serial-number: this parameter shall contain the serial number

A_IndividualAddressSerialNumber_Read.res (ack_request, priority, hop_count_type,

serial_number, domain_address)

ack_request: this parameter shall be used to indicate whethef a layer-2 acknowledge
is mandatory or optional

priority: this parameter shall be used to contain the-priority that shall be used to
transmit the requested service; it shali\be “system”, “urgent”, “normal”
or “low”

hop_count_type: this parameter shall be used to indicate whether the hop_count shall be
set to 7 or if the network layerparameter shall be used

serial_number: this parameter shall contajn the serial number

domain_address: this parameter shall contain the domain address of the remote device

A_IndividualAddressSerialNumber_Read:Rcon (ack_request, priority, hop_count_type,
serial_number;'domain_address, a_status)

ack_request: this paramgter shall be used to indicate whether a layer-2 acknowledge
has been indicated as mandatory or optional in the transmitted frame

priority: this parameter shall be used to indicate the priority that has been used
to~the transmit the requested frame; it shall be “system”, “urgent”,
“normal” or “low”

hop_count_type: this parameter shall be used to indicate whether the hop_count of the
transmitted frame has been set to 7 or if the network layer parameter
has been used

serial_numbeér: this parameter shall contain the serial number
domainaddress: this parameter shall contain the domain address of the remote device
agstatus ok: the value of this parameter shall be used to indicate that the

transmission of the A_IndividualAddressSerialNumber_Read.res has

[N £l
PDTTITT SULCUTSSTUT

not_ok: the value of this parameter shall be used to indicate that the
transmission of the A_IndividualAddressSerialNumber_ Read.res did
not succeed

A_IndividualAddressSerialNumber_Read.Acon  (priority, hop_count_type, serial_number,
individual_address, domain_address)

priority: this parameter shall be used to indicate the priority of the received

frame; it shall be “system”, “urgent”, “normal” or “low”
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hop_count_type: this parameter shall be used to indicate whether the hop count of the

received frame equals 7 or not
serial_number: this parameter shall contain the serial number
individual_address: this parameter shall contain the individual address of the remote device
domain_address: this parameter shall contain the domain address of the remote device

7.2.4 A IndividualAddressSerialNumber_ Write Service

The A_IndividualAddressSerialNumber_Write.req primitive shall be applied by the uset™\of
application layer, to modify the individual address in a communication partnery~The
communication partner shall be identified using the unique serial number (6 octets) .0f the
device.

The local application layer shall accept the service request and _pass it with a
T _Data_Broadcast.req to the local transport layer. The parameter priority, implicitly with value
‘system’, shall be mapped to the corresponding parameter of the [F _.Data Broadcast.req
primitive; the TSDU shall be an A_IndividualAddressSerialNumber_Write-PDU, see Figure 20.

Octet 6 \ Octet 7 Octet 8 to Octet 13 Octet 14 Octet 15 Octet 16 to Octef 19
APCI Serial number New address New address Reserved
(6 octets) (high) (low) (4 octets)
7154321076543 2]1]ol7]6][5]4]3]2]1]ol7]6][5]4)3(2 1 o]7]6]5]4]3][2]1]0]7]6][5]4]3][2]p]0
000000000
[= o T T o o O e e s N e N e
CCC T T
L LT [ lafafafafofafafafafof T T [T T [T RHNT T T T TTTITIITTIITTIITITTIT]
Figure 20 — A_IndividualAddressSerialNumber_Write-PDU (Example)
The remote application layer shallsnémap a T_Data_Broadcast.ind primitive with

TSDU = A_IndividualAddressSerialNumber Write-PDU to an A_IndividualAddressSerialNum-
ber_Write.ind primitive. The argument priority shall be mapped to the corresponding argument]
priority of the A_IndividualAddressSerialNumber_Write.ind primitive.

If the local application layereceives a T_Data_Broadcast.con from the local transport layer, it
shall pass an A_IndividualAddressSerialNumber_Write.Lcon primitive to the local application
process. If the confirmation is positive (t_status = ok), the local application layer shall pass a
positive A_IndividualAddressSerialNumber_Write.Lcon(a_status = ok) to the local application
process. If the confirmation is negative (t_status = not_ok), the local application layer shall
pass an A_IndividualAddressSerialNumber_Write.Lcon (a_status = not_ok) to the local user
indicating thatthe’transmission of the associated T_Data_Broadcast.req did not succeed.

A_IndividuatAddressSerialNumber_Write.req(ack_request,
serial_number, newaddress)

priority, hop_count_type,

agk\frequest: this parameter shall be used to indicate whether a layer-2 acknowledge

is mandatory or optional

priority: this parameter shall be used to contain the priority that shall be used to

transmit the requested service; it shall be “system”

hop_count_type: this parameter shall be used to indicate whether the hop_count shall be

set to 7 or if the network layer parameter shall be used

serial_number: this parameter shall contain the serial number

newaddress: this parameter shall contain the new value of the individual address for

the remote device
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A_IndividualAddressSerialNumber_Write.Lcon(ack_request, priority, hop_count_type,

new_address, a_status)

ack_request: this parameter shall be used to indicate whether a layer-2 acknowledge
has been indicated as mandatory or optional in the transmitted frame

priority: this parameter shall be used to indicate the priority that has been used
to transmit the requested frame; it shall be “system”, “urgent”, “normal”
or “low”

hop count type: this parameter shall be used to indicate whether the hop count of the

transmitted frame has been set to 7 or if the network layer parameter
has been used

newaddress: this parameter shall contain the new value of the individual address for
the remote device

a_status: ok: this value of this parameter shall be used to indi¢ate that the
transmission of the A_IndividualAddressSerialNumber.\Write.req has
been successful

not_ok: the value of this parameter shall be used (to indicate that the
transmission of the A_IndividualAddressSerialNumber Write.req did
not succeed

A_IndividualAddressSerialNumber_Write.ind(priority, hop_count_type, serial number, new-

address)

priority: this parameter shall be used to‘indicate the priority of the received
frame; it shall be “system”, “urgent”, “normal” or “low”

hop_count_type: this parameter shall be used o indicate whether the hop count of the
received frame equals 7~©ofhot

serial_number: this parameter shall contain the serial number

newaddress: this parameter shall contain the new value of the individual address

7.2.5 A_Servicelnformation_Indication_Write Service

The A_Servicelnformation_Indication_Write.req primitive shall be applied by the user off
application layer, to inform..communication partners about the status of the user application
(running/stopped), duplicate'individual address and verify mode. These elements are specified
in ISO/IEC 14543-3-3 (EN 50090-3-2).

The local application layer shall accept the service request and pass it with a
T _Data_Broadcast.req to the local transport layer. The parameter priority, implicitly with value
‘system’, shall“be mapped to the corresponding parameter of the T_Data Broadcast.req
primitive,.thee TSDU shall be an A_Servicelnformation_Indication_Write-PDU, see Figure 21.

Octet 6 | Octet 7 Octet 8 | Octet 9 | Octet 10

APCI Info
716[5[a[3]21]ol7l6[5]al3[2[1]ol7][6[5(al3[2[1lof7[6[5]al3[2[alof7][6[5[a[3][2]1]0
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COOOLOOLOLOOOIz2z2z2z2zEdgoz22222222(22222222
T e TEeTTEcT 2888252280323 222 8323282223
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Figure 21 — A_Servicelnformation_Indication_Write-PDU (example)

The remote application layer shall map a T_Data_Broadcast.ind primitive with
TSDU = A_Servicelnformation_Indication_Write-PDU to an  A_Servicelnformation_Indi-
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cation_Write.ind primitive. The argument priority shall be mapped to the corresponding
argument priority of the A_Servicelnformation_Indication_Write.ind primitive.

If the local application layer receives a T_Data_Broadcast.con from the local transport layer, it
shall pass an A_Servicelnformation_Indication_Write.Lcon primitive to the local application
process. If the confirmation is positive (t_status = ok), the local application layer shall pass a
positive A_Servicelnformation_Indication_Write.Lcon(a_status = ok) to the local application
process. If the confirmation is negative (t_status = not_ok), the local application layer shall
pass an A_Servicelnformation_Indication_Write.Lcon (a_status = not_ok) to the local user
indicating that the fransmission of the associated |_Data_Broadcast.req did not succeed.

A_Servicelnformation_Indication_Write.req(ack_request, priority, hop_count_type, info)

ack_request: this parameter shall be used to indicate whether a layer-2 acknowledge
is mandatory or optional

priority: this parameter shall be used to contain the priority that shall be used to
transmit the requested service; it shall be “system”

hop_count_type: this parameter shall be used to indicate whether the hop_count shall be
set to 7 or if the network layer parameter shall be‘used

info: this parameter shall contain the service infofmation

A_Servicelnformation_Indication_Write.Lcon(ack_request, priority, hop_count_type, a_status)

ack_request: this parameter shall be used to indi¢ate whether a layer-2 acknowledge
has been indicated as mandatory)or optional in the transmitted frame

priority: this parameter shall be used to'indicate the priority that has been used
to the transmit the requested‘frame; it shall be “system”

hop_count_type: this parameter shall be“tised to indicate whether the hop_count of the
transmitted frame has*been set to 7 or if the network layer parameter
has been used

info: this parametershall contain the service information

a_status: ok: the value (of this parameter shall be used to indicate that the
transmission of the A_Servicelnformation_Indication_Write.req has
been successful

not_ok: the\\value of this parameter shall be used to indicate that the
transmission of the A_Servicelnformation_Indication_Write.req did not
succeed

A_Servicelnformyation_Indication_Write.ind(priority, hop_count_type, info)

priority: this parameter shall be used to indicate the priority of the received
frame; it shall be “system”

hop._count_type: this parameter shall be used to indicate whether the hop count of the
received frame equals 7 or not

info: this pnrqmnfnr shall caontain the service information

7.2.6 A_DomainAddress_Write service

The A_DomainAddress_Write.req primitive shall be applied by the user of application layer, to
modify the Domain Address in a communication partner. The communication partner shall not
be identified in the service, i.e. the destination shall be identified by selecting a destination
manually. This can be done by pressing a button on exactly one device that shall bring this
device into a ‘programming mode’, i.e. only the device where the button is pressed shall
accept the A_DomainAddress_Write.ind, others shall ignore it. The way that a product is set to
‘programming mode” may be manufacturer specific.
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The local application layer shall accept the service request and pass it with a
T Data_SystemBroadcast.req to the local transport layer. The parameter priority shall be
mapped to the corresponding parameter of the T_Data_SystemBroadcast.req primitive, the
TSDU shall be an A_DomainAddress_Write-PDU, see Figure 22.

Octet 6 | Octet 7 Octet 8 Octet 9
APCI Domain address | Domain address

(high) (low)
7]6/5]4/3[2|1]0]7]6]5]4[3]2[1]07]6]5/4|3]2]1]0]7]6]5]4]3]2]1]0
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Figure 22 — A_DomainAddress_Write-PDU

The remote application layer shall map a T_Data_SystemBroadcast.ind~ primitive with
TSDU = A_DomainAddress_Write-PDU to an A_DomainAddress_Write.ind primitive. The
arguments priority and domain_address_new shall be mapped to the corresponding arguments
of the A_DomainAddress_Write.ind primitive.

The application process shall ignore the A_DomainAddress_WiriteTind primitive if the device is
not in ‘programming mode".

If the local application layer receives a T_Data_SystemBroadcast.con from the local transport
layer it shall pass an A_DomainAddress_Write.Lcon primitive to the local application process. If
the confirmation is positive (t_status = ok), the lo€al application layer shall pass a positive
A_DomainAddress_Write.Lcon(a_status = ok) .tosthe local application process. If the
confirmation is negative (t_status = not_ok),> the local application layer shall pass an
A_DomainAddress_Write.Lcon (a_status = ot ok) to the local user indicating that the
transmission of the associated T_Data_SystemBroadcast.req did not succeed.

A_DomainAddress_Write.req(ack_request, priority,  hop_count_type, @ domain_address_|

new)

ack_request: this parameter shall be used to indicate whether a layer-2 acknowledge
is mandatory or optional

priority: this) parameter shall be used to contain the priority that shall be used to
transmit the requested service; it shall be “system”, “urgent”, “normal”
or “low”

hop_count_type: this parameter shall be used to indicate whether the hop_count shall be

set to 7 or if the network layer parameter shall be used

domain_address_new:this parameter shall contain the new value of the Domain Address

A_DamainAddress_Write.Lcon(ack_request, priority, hop_count type, domain_address |
new, a_status)

ack_request: this parameter shalt be used 1o ndicate whether a fayer-2 acknowiedge
has been indicated as mandatory or optional in the transmitted frame

priority: this parameter shall be used to indicate the priority that has been used
to transmit the requested frame; it shall be “system”, “urgent”, “normal”
or “low”

hop_count_type: this parameter shall be used to indicate whether the hop_count of the

transmitted frame has been set to 7 or if the network layer parameter
has been used

domain_address_new:this parameter shall contain the new value of the Domain Address
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a_status: ok: the value of this parameter shall be used to indicate that the
transmission of the A_DomainAddress_Write.req has been successful

not_ok: the value of this parameter shall be used to indicate that the
transmission of the A_DomainAddress_Write.req did not succeed

A_DomainAddress_Write.ind(priority, hop_count_type, domain_address_new)

priority: this parameter shall be used to indicate the priority of the received

frame; it shall be “system”, “urgent”, “normal” or “low”

hop_count_type: this parameter shall be used to indicate whether the hop count of the
received frame equals 7 or not

domain_address_new:this parameter shall contain the new value of the Domain Address
7.2.7 A_DomainAddress_Read Service

The A_DomainAddress_Read.req primitive shall be applied by the user of application layer, to
read the Domain Address from a communication partner. The communication partner shall not
be identified in the service, i.e. the destination shall be defined by selecting a destination
manually. This can be done by pressing a button on one or more devices that shall bring these
devices into a ‘programming mode’, i.e. only a device where the button is pressed shall accept
the A_DomainAddress_Read.ind, others shall ignore it. The way that a product is set to
‘programming mode” may be manufacturer specific.

The local application layer shall accept the service request and pass it with a
T Data_SystemBroadcast.req to the local transport. layer. The parameter priority shall be
mapped to the corresponding parameter of the T.Data_SystemBroadcast.req primitive, the
TSDU shall be an A_DomainAddress_Read-PDU, see Figure 23.

The remote application layer shall mapsa T_Data_SystemBroadcast.ind primitive with
TSDU = A_DomainAddress_Read-PDU to@an A_DomainAddress_Read.ind primitive. The
argument priority shall be mapped. “to the corresponding argument priority of the
A_DomainAddress_Read.ind primitive:

The remote application process(shall respond to the A_DomainAddress_Read.ind primitive with
an A_DomainAddress_Read.res primitive only if the device is in ‘programming mode".

Octet 6 ‘ Octet 7
APCI
7]6/5]4]3 2 [1]0]7]6[5]4[3]2]1]0

L ]

Figure 23 — A_DomainAddress_Read-PDU (example)
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Figure 24 — A_DomainAddress_Response-PDU (example)
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The remote application layer shall accept the service response and pass it with a
T Data_SystemBroadcast.req to the remote transport layer, the TSDU shall be an A_Domain-
Address_Response-PDU, see Figure 24.

The local application layer shall map a T_Data_SystemBroadcast.ind primitive with
TSDU = A_DomainAddress_Response-PDU to an A_DomainAddress Read.Acon primitive.
The argument priority shall be mapped to the corresponding argument priority of the
A_DomainAddress_Read.Acon primitive.

A_DomaimAddress_Read . Teq(ack_request, priority, Top_count_type)

ack_request: this parameter shall be used to indicate whether a layer-2 acknowledge
is mandatory or optional

priority: this parameter shall be used to contain the priority that shall-be used to
transmit the requested service; it shall be “system”, “urgent*; “normal”
or “low”

hop_count_type: this parameter shall be used to indicate whether the.hop_count shall be

set to 7 or if the network layer parameter shall be-used

A_DomainAddress_Read.Lcon(ack_request, priority, hop_count_type;'a status)

ack_request: this parameter shall be used to indicate whether a layer-2 acknowledge
has been indicated as mandatory or optienal in the transmitted frame

priority: this parameter shall be used to indicate the priority that has been used
to transmit the requested frame{it'\shall be “system”, “urgent”, “normal”
or “low”

hop_count_type: this parameter shall be used to indicate whether the hop_count of the

transmitted frame has been set to 7 or if the network layer parameter
has been used

a_status: ok: the value of thiss“parameter shall be used to indicate that the
transmission of the A_DomainAddress_Read.req has been successful

not_ok: the value of- this parameter shall be used to indicate that the
transmission’ of the A_DomainAddress_Read.req did not succeed

A_DomainAddress_Read.ind(priority, hop_count_type)

priority: this' parameter shall be used to indicate the priority of the received
frame; it shall be “system”, “urgent”, “normal” or “low”
hop_count_type: this parameter shall be used to indicate whether the hop count of the

received frame equals 7 or not

A _DomajnAddress_Read.res(ack_request, priority, hop_count_type, domain_address)

ack_request: this parameter shall be used to indicate whether a layer-2 acknowledge
is mandatory or optional

priority: this parameter shall be used to contain the priority that shall be used to
transmit the requested service; it shall be “system”, “urgent”, “normal”
or “low”

hop_count_type: this parameter shall be used to indicate whether the hop_count shall be

set to 7 or if the network layer parameter shall be used

domain_address: this parameter shall contain the value of the domain address

A_DomainAddress_Read.Acon(priority, hop_count_type, domain_address)

priority: this parameter shall be used to indicate the priority of the received

frame; it shall be “system”, “urgent”, “normal” or “low”
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hop_count_type: this parameter shall be used to indicate whether the hop count of the
received frame equals 7 or not

domain_address: this parameter shall contain the value of the domain address
7.2.8 A_DomainAddressSelective_Read Service

The A_DomainAddressSelective_Read.req primitive shall be applied by the user of application
layer, to read the domain address from the communication partner that is identified within the
service. This service is particularly used to check the existence of any open media devices with
the specified domain address in possibly neighbouring installations.

The local application layer shall accept the service request and pass it with a
T _Data_SystemBroadcast.req to the local transport layer. The parameter priority "shall be
mapped to the corresponding parameter of the T_Data_SystemBroadcast.req primitive, the
TSDU shall be an A_DomainAddressSelective_Read-PDU, see Figure 25.

Octet 6 | Octet 7 Octet 8 Octet 9 Octet 10 Octet 14 Octet 12

APCI Domain address{Domain address| Start address Start address
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Figure 25 — A_DomainAddressSelective_Read-PDU (example)

The remote application layer shall map a7~ Data_SystemBroadcast.ind primitive with
TSDU = A_DomainAddressSelective_Read-PDU” to an A _DomainAddressSelective_Read.ind
primitive. The arguments priority, domain. address, start_address and range shall be mapped
to the corresponding arguments of A_DomainAddressSelective_Read.ind primitive.

The remote application process-‘shall ignore the A _ DomainAddressSelective Read.ind
primitive, if the domain address of the remote device does not match the argument
domain_address, or the individual address of the remote device is lower than the argument
start_address or the individual address of the remote device is higher than the (start_address +
range).

If the remote application process accepts the A_DomainAddressSelective_Read.ind primitive it
shall respond “with an A DomainAddress Read.res primitive after a wait time:
(individual_address - start_address) Tmedia. If the received argument range was lower than
OxFF and applieation process receives during the waiting time an A_DomainAddress_Read.res,
the transmission of the response shall be terminated.

A_DomainAddressSelective_Read.req(ack_request, priority, hop_count_type, domain_address,
start_address, range)

ack rnquncf' this pnrnmnfnr shall be used to indicate whether g In\Jlnr-? :\r*l(nn\n/lndgn

a is mandatory or optional

priority: this parameter shall be used to contain the priority that shall be used to
transmit the requested service; it shall be “system”, “urgent”, “normal”
or “low”

hop_count_type: this parameter shall be used to indicate whether the hop_count shall be

set to 7 or if the network layer parameter shall be used

domain_address: this parameter shall contain the domain address to be scanned
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start_address: this parameter shall contain the start individual address

range: this parameter shall be used to indicate the range of individual
addresses involved in the scan process (scan from start_address to
start_address+range)

A_DomainAddressSelective_Read.Lcon(ack_request, priority, hop_count_type,

domain_address, start_address, range, a_status)

ack_request: this parameter shall be used to indicate whether a layer-2 acknowledge
has been indicated as mandatory or optional in the transmitted frame

priority: this parameter shall be used to indicate the priority that has beencused
to transmit the requested frame; it shall be “system”, “urgent”, “normal”
or “low”

hop_count_type: this parameter shall be used to indicate whether the hopyedunt of the

transmitted frame has been set to 7 or if the network-layér parameter
has been used

domain_address: this parameter shall contain the domain address 0 be scanned
start_address: this parameter shall contain the start individuahaddress
range this parameter shall be used to indicate” the range of individual

addresses involved in the scan process™(scan from start_address to
start_address+range)

a_status: ok: this value of this parameter shall be used to indicate that the
transmission of the A_DomainAddressSelective Read.req has been
successful

not_ok: this value of this parameter shall be used to indicate that the
transmission of the A<DomainAddressSelective_Read.req has been
successful did not succeed

A_DomainAddressSelective_Read.ind(priority, hop_count_type, domain_address,

start_address, range)

priority: this parameter shall be used to indicate the priority of the received
frame;.it>shall be “system”, “urgent”, “normal” or “low”

hop_count_type: thissparameter shall be used to indicate whether the hop count of the
received frame equals 7 or not

domain_address: this parameter shall contain the domain address to be scanned

start_address: this parameter shall contain the start individual address

range: this parameter shall be used to indicate the range of individual

addresses involved in the scan process (scan from start_address to
start_address+range)

72.9 A_NetworkParameter_Read service

The A_NetworkParameter_Read.req primitive shall be applied by the user of Application Layer
of the management client to check about the configuration of a network parameter. The service
shall be broadcast to all devices in the network. A device shall respond to the service if it
complies to the conditions specified in the service parameters.

The local Application Layer shall accept the service request and pass it with a
T_Data_Broadcast.req to the local Transport Layer. The parameter priority, implicitly with value
‘system’, shall be mapped to the corresponding parameter of the T_Data_Broadcast.req
primitive, the TSDU shall be an A_NetworkParameter_Read-PDU, see Figure 26.
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Figure 26 — A_NetworkParameter_Read-PDU (example)

The remote Application Layer shall map a T_Data_Broadcast.ind primitive with, TSDU=
A_NetworkParameter_Read-PDU to an A_NetworkParameter_Read.ind primitive. The
argument priority, implicitly with value ‘system’, shall be mapped to the corfrfesponding
argument priority of the A_NetworkParameter_Read.ind primitive.

The remote Application Layer shall accept the service response. If the parameter comm_mode
equals “point_to_point, connectionless”, it shall pass the service with< 7 _Data_Individual.req
to the local Transport Layer; the parameter ASAP shall be mapped’ to the corresponding
parameter TSAP of the T_Data_Individual.req primitive. If the parameter comm_mode equals
“point-to-all-points connectionless”, it shall pass the service with~a T_Data_Broadcast.req to
the local Transport Layer. The TSDU shall be always an A_NetworkParameter_Response-PDU,
see Figure 27.
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Figure 27 —.A_NetworkParameter_Response-PDU (example)

The local applicatiadn, layer shall map a T_Data_Broadcast.ind primitive or a
T_Data_Individual.ind; with TSDU = A_NetworkParameter_Response-PDU to an
A_NetworkParamgter_Read.Acon primitive. The parameter priority, implicitly with value
‘system’, shall~*be mapped to the corresponding parameter priority of the
A_NetworkParameter_Read.Acon primitive. The parameter TSAP shall be mapped to the
corresponding parameter ASAP of the A_NetworkParameter_Read.Acon primitive.

A_NetworkParameter_Read.req(hop_count_type, parameter_type, priority, test_info)

hop‘count_type: hop count 7 or standard

act
et

arameter—type: networkparametertype-that isverified —structured astaterface Ob
Type and Property Identifier
priority: system, urgent, normal or low priority

test_info: value against which the resource indicated by parameter_type is tested

A_NetworkParameter_Read.Lcon(hop_count_type, parameter_type, priority, test_info,

a_status)
hop_count_type: hop count 7 or standard
parameter_type: network parameter type that is verified, structured as Interface Object

Type and Property Identifier



https://standardsiso.com/api/?name=d8e9b16f24dddd6398e478fef48a55a7

14543-3-1 © ISO/IEC:2006(E) 35

priority:

test_info

a_status: ok:

not_ok:

system, urgent, normal or low priority
value against which the resource indicated by parameter_type is tested

A_NetworkParameter_Read.req sent successfully with
T_Data_Broadcast service

transmission of the associated T_Data_Broadcast request frame did
not succeed

A_NetworkParameter_Read.ind(ASAP, hop_count_type, parameter_type, priority, test_info)

ASAP:

priority:

test_info:

ASAP:

comm_mode:

hop_count_ty,

comm_mode:

hop_count{ty

hop_count_type:

parameter_type:

A_NetworkParameter_Read.res(ASAP, comm_mode, hop_countitype, parameter_type,

pe:

individual_address:

parameter_type:

priority: system, urgent, normal or low priority
test_info: value against which the resource indicated by parameter_type is tested
test_result: parametetstype dependent response
A_NetworkParameter_Read'Rcon(ASAP, comm_mode, hop_count_type, parameter_|
typey priority, test_info, test_result, a_status)
ASAP: local reference of the service access point or individual address

pe:

individdal® address:

parameter_type:

local reference of the service access point or individual address
hop count 7 or standard

network parameter type that is verified, structured as Interface Object
Type and Property Identifier

system, urgent, normal or low priority

value against which the resource indicated by parameter_type is tested

priority, test_info, test_result)
local reference of the service access paint.or individual address

point-to-all-points connectionless communication mode or|
point-to-point connectionless communication mode

hop count 7 or standard
the destination address for the service

network parameter type'that is verified, structured as Interface Object
Type and Property Identifier

point-to-all-points connectionless communication mode or
point-to-point connectionless communication mode

hop count 7 or standard
the destination address for the service

network parameter type that is verified, structured as Interface Object
Type and Property Identifier

priority: SYStem, urgent, normat or tow priority
test_info: value against which the resource indicated by parameter_type is tested
test_result: parameter_type dependent response
a_status: ok: A _NetworkParameter_Read.res sent successfully with
T_Data_Broadcast or T_Data_Individual service
not_ok: transmission of the associated T_Data_Broadcast or T_Data_Individual

request frame did not succeed
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A_NetworkParameter_Read.Acon(ASAP, hop_count_type, individual_address, parameter_type,
priority, test_info, test_result)

ASAP: local reference of the service access point or individual address
hop_count_type: hop count 7 or standard
individual_address: the individual address of the device that has sent the response

parameter_type: network parameter type that is verified, structured as Interface Object
Type and Property Identifier

priority: system, urgent, normal or low priority

test_info: value against which the resource indicated by parameter_type is tésted

test_result: parameter_type dependent response

7.2.10 A_NetworkParameter_Write service

The A _NetworkParameter_ Write.req primitive shall be applied by the user of Application Layer
of the management client to set network configuration information jin one or multiple
management servers. The service can be transmitted on either point-t0<point connectionless orj
on point-to-all points (broadcast) communication mode. This (Shall be specified in the
parameter comm_mode of the A_NetworkParameter_Write.req primijtive.

The local Application Layer shall accept the service requést’” If the parameter comm_mode
equals “point-to-point, connectionless”, it shall pass the séryice with a T_Data_Individual.req to
the local Transport Layer; the parameter ASAP shall be mapped to the corresponding
parameter TSAP of the T_Data_Individual.req primitive. If the parameter comm_mode equals
“point-to-all-points connectionless”, it shall pass the“service with a T_Data_Broadcast.req to
the local Transport Layer. The TSDU.~%hall in both cases always be an
A_NetworkParameter_Write-PDU, see Figure 28:

If the remote Application Layer receives~a T_Data_Individual.ind or a T_Data_Broadcast.ind
with TSDU = A_NetworkParameter_Write-PDU, it shall map the service primitive to an
A_NetworkParameter_Write.ind primitive. The parameter priority, implicitly with value ‘system’,
shall be mapped to the corresponding parameter priority of the A_NetworkParameter_Write.ind
primitive.
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Figure 28 — A_NetworkParameter_Write-PDU (example)

Prior to passing an A_NetworkParameter_Write.Lcon primitive to the local application process,
the local Application Layer needs a T_Data_Individual.con or a T_Data_Broadcast.con,
depending on the parameter comm_mode of the service request, from the local Transport
Layer. If the confirmation is positive (t_status = ok), the local Application Layer shall pass a
positive A_NetworkParameter_Write.Lcon(a_status = ok) to the local application process. If the
confirmation is negative (t_status = not_ok), the local Application Layer shall pass an
A_NetworkParameter_Write.Lcon (a_status = not_ok) to the local user indicating that the
transmission of the associated Transport Layer specification did not succeed.
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NOTE This service is as such not confirmed by the remote partner. The A_NetworkParameter_Write.Lcon is only a
local confirmation caused by the local Transport Layer confirmation, basically caused by the Data Link Layer
confirmation (ok, not_ok).

A_NetworkParameter_Write.req(ASAP, comm_mode, hop_count type, parameter_type,
priority, value)

ASAP: local reference of the service access point or individual address

comm_mode: point-to-all-points connectionless communication mode or
pU;IIt'tU'pU;IIt bUIIIIC\at;UII:UOO bUIIIIIIuII;bdt;UII IIIUdU

hop_count_type: hop count 7 or standard

parameter_type: the network parameter that shall be set, structured as Interface Object
Type and Property Identifier

priority: system, urgent, normal or low priority

value: value to which the network parameter indicated byYparameter_type
shall be set

A_NetworkParameter_Write.Lcon(ASAP, comm_mode, hop_counf\type, parameter_type,
priority, value, a_status)

ASAP: local reference of the service access paintor individual address

comm_mode: point-to-all-points connectionless communication mode or|
point-to-point connectionless communication mode

hop_count_type: hop count 7 or standard

parameter_type: the network parameter that shall be set, structured as Interface Object
Type and Property Identifier

priority: system, urgent, normal or low priority

value: value to which the network parameter indicated by parameter_type
shall be set

a_status: ok: A_NetworkParameter_Write.req sent successfully with the requested

Transpart,Layer service

not_ok: transmission of the requested Transport Layer service did not succeed

A_NetworkParameter_Worite.ind(ASAP, parameter_type, priority, value)

ASAP: local reference of the service access point or individual address

parameter_type: the network parameter that shall be set, structured as Interface Object
Type and Property Identifier

priority; system, urgent, normal or low priority

valué: value to which the network parameter indicated by parameter_type
shall be set

7.3 Application layer services on point-to-point connectionless communication mode
7.3.1 General

A point-to-point connectionless communication mode shall be used to connect one device with
another device. The following services can be applied on the point-to-point connectionless
communication mode as well as on the point-to-point connection-oriented communication
mode. The following subclauses specify the mapping of the services on the point-to-point
connectionless communication mode. For using these services on a connection oriented
communication mode, the T_Data_Connected service of transport layer shall be applied
instead of the T_Data_Individual service.
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For the connectionless communication mode the ASAP parameter shall be the individual
address of the communication partner.

For the connection-oriented communication mode the ASAP parameter shall be the identifier of
the communication relationship

The services on the point-to-point connectionless communication mode shall allow accessing
properties of interface objects in the communication partner. Interface objects and their
structure are specified in ISO/IEC 14543-3-3 (EN 50090-3-2).

7.3.2 A_PropertyValue_Read Service

The A_PropertyValue Read.req primitive shall be applied by the user of application™adyer to
read the value of a property of an interface object. The communication partnep shall be
addressed with a local ASAP that shall be mapped to a individual address by transport layer.
The object of the partner shall be addressed with an object_index and the-property of the
object shall be addressed with a property_id. The nr_of_elem and start_index/shall indicate the
number of array elements starting with the given start_index in the property value that the user
wants to read. The user of application layer in the partner devicelshall respond with an
A_PropertyValue_Read.res, i.e. the service shall be confirmed by ‘the remote application
process.

The local application layer shall accept the service ‘request and pass it with a
T Data_Individual.req to the local transport layer. The parameters ASAP and priority shall be
mapped to the corresponding parameters ASAP and)priority of the T_Data_lndividual.req
primitive, the TSDU shall be an A_PropertyValue_Read-PDU, see Figure 29.

The remote application layer shall map~“a T_Data_Individual.ind primitive with
TSDU = A_PropertyValue_Read-PDU to an ™ A_PropertyValue Read.ind primitive. The
arguments TSAP and priority shall be mapped to the corresponding arguments ASAP and
priority of the A_PropertyValue_Read.ind-primitive.

The remote application process shall-respond to the A_PropertyValue_Read.ind primitive with
an A_PropertyValue_Read.res primitive containing the requested number of elements of the
property value of the property“of the associated interface object. If the remote application
process has a problem, for &xample, object or property doesn’t exist or the data does not fit in
a PDU or the requester—has not the required access rights, then the nr_of elem of the
A_PropertyValue_Response-PDU shall be zero and shall contain no data.
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Figure 29 — A_PropertyValue_Read-PDU (example)
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Figure 30 — A_PropertyValue_Response-PDU (example)

The remote application layer shall accept the service response and pass it with\a
T_Data_Individual.req to the remote transport layer. The parameters ASAP and priority shall be
mapped to the corresponding parameters TSAP and priority of the T_Data_Individual.req
primitive, the TSDU shall be an A_PropertyValue_Response-PDU, see Figure 30.

The local application layer shall map a T_Data_Individual.ind ¢(-pfrimitive with
TSDU = A_PropertyValue_Response-PDU to an A_PropertyValue_Read.Acon™ primitive. The
arguments TSAP and priority shall be mapped to the corresponding arguments ASAP and
priority of the A_PropertyValue_Read.Acon primitive.

A_PropertyValue_Read.req(ack_request, priority, hop_count_type, ,ASAP, object_index,
property_id, nr_of_elem, start_index)

ack_request: this parameter shall be used to indicate)whether a layer-2 acknowledge
is mandatory or optional

priority: this parameter shall be used to contain the priority that shall be used to
transmit the requested service;*it shall be “system”, “urgent”, “normal”
or “low”

hop_count_type: this parameter shall be*used to indicate whether the hop_count shall be
set to 7 or if the netwark layer parameter shall be used

ASAP: this parameter shall be used to contain the service access point or
individual addréss

object_index: this parameter shall contain the object_index of the object addressed

property_id: this parameter shall contain the property_id of the property of the
object

nr_of elem: this' parameter shall contain the number of array elements that shall be

read in the property value

start_index: this parameter shall contain the array index of the first array element
that shall be read

A_PropertyMValue_Read.Lcon(ack_request, priority, hop_count_type, ASAP, object index,
property_id, nr_of elem, start_index, a_status)

ackUrequest: this parameter shall be used to indicate whether a layer-2 acknowledge
has been indicated as mandatory or optional in the transmitted frame

priority: this parametier shall be used o Indicate the priority that has been used
to transmit the requested frame; it shall be “system”, “urgent”, “normal”
or “low”

hop_count_type: this parameter shall be used to indicate whether the hop_count of the

transmitted frame has been set to 7 or if the network layer parameter
has been used

ASAP: this parameter shall be used to contain the service access point or
individual address

object_index: this parameter shall contain the object_index of the object addressed
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this parameter shall contain the property id of the property of the
object

this parameter shall contain the number of array elements that shall be
read in the property value

this parameter shall contain the array index of the first array element
that shall be read

the value of this parameter shall be used to indicate that the
transmission of the A PropertyValue Read.req has been successful

not_ok:

A_PropertyValue_Read.

priority:

hop_count_type:

ASAP:

object_index:

property_id:

nr_of elem:

start_index:

A_PropertyValue_Read.

ack_request:

priority:

hop_count_type:

ASAP:

object_index:

property id:

the value of this parameter shall be used to indicate that the
transmission of the A_PropertyValue_Read.req did not succeed

ind(priority, hop_count_type, ASAP, object index, property id,
nr_of elem, start_index)

this parameter shall be used to indicate the priority’of the received

frame; it shall be “system”, “urgent”, “normal” or “low

this parameter shall be used to indicate whether.the hop count of the
received frame equals 7 or not

this parameter shall be used to containcthe service access point or
individual address

this parameter shall contain the object index of the object addressed

this parameter shall contain the“property id of the property of the
object addressed

this parameter shall contain the number of array elements that shall be
read in the property value

this parameter shall.gontain the array index of the first array element
that shall be read

res(ack_request, priority, hop_count type, ASAP, object_index,
property didi.nr_of_elem, start_index, data)

this parameter shall be used to indicate whether a layer-2 acknowledge
is mandatory or optional

this’' parameter shall be used to contain the priority that shall be used to
transmit the requested service; it shall be “system”, “urgent”, “normal”
or “low”

this parameter shall be used to indicate whether the hop_count shall be
set to 7 or if the network layer parameter shall be used

this parameter shall be used to contain the service access point or
individual address

this parameter shall contain the object_index of the addressed object

this parameter shall contain the property id of the property of thel

nr_of elem:

start_index:

data:

addressed object

this parameter shall contain the number of array elements that has
been read in the property value, or zero if a problem occurred

this parameter shall contain the array index of the first array element
read

this parameter shall contain the value of the array elements read, or no
data, if a problem occurred
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A_PropertyValue_Read.Acon(priority, hop_count_type, ASAP, object_index, property id,
nr_of elem, start_index, data)

priority: this parameter shall be used to indicate the priority of the received
frame; it shall be “system”, “urgent”, “normal” or “low”

hop_count_type: this parameter shall be used to indicate whether the hop count of the
received frame equals 7 or not

ASAP: this parameter shall be used to contain the service access point or
individual address

object_index: this parameter shall contain the object_index of the object addressed

property_id: this parameter shall contain the property id of the propertycof-the
addressed object

nr_of elem: this parameter shall contain the number of array elements’ that has
been read in the property value or zero if a problem occurred

start_index: this parameter shall contain the array index of the, first array element
read

data: this parameter shall contain the value of the array elements read, or no

data, if a problem occurred

7.3.3 A_PropertyValue_Write service

The A_PropertyValue Write.req primitive shall be applied )by the user of application layer to
modify the value of a property of an interface object:{The communication partner shall be
addressed with a local ASAP that shall be mapped. to"an individual address by the transport
layer. The object of the partner shall be addressed*with the object _index and the property of
the object shall be addressed with the propefty id. The nr_of elem and start_index shall
indicate the number of array elements that shall be written in the property value, starting with
the given start_index.

The local application layer shall “accept the service request and pass it with a
T_Data_Individual.req to the local gransport layer. The parameters ASAP and priority shall be
mapped to the corresponding/parameters TSAP and priority of the T_Data_Individual.req
primitive, the TSDU shall be an A” PropertyValue_Write-PDU, see Figure 31.

The remote applicationy™ layer shall map a T_Data_Individual.ind primitive with
TSDU = A_PropertyValue, Write-PDU to an A_PropertyValue_Write.ind primitive. The
arguments TSAP andy priority shall be mapped to the corresponding arguments ASAP and
priority of the A_RrfepertyValue_Write.ind primitive.

Octet 6 ‘ Octet 7 Octet 8 Octet 9 Octet 10 ‘ Octet 11 Octet 12 to Octet

APCI Object_index Property_id nr_of_elem Start_index Data

l6/5/4lalaM]o]7]6]5]4[3]2]1]0]7]6]5]4]3]2]1]0|7]6|5]4|3]2|1]0]7]6]5]4|3]2]1]0]7]6]5]4]3]2]1]0|7]6]5]4[3]2]1]

[ L L[ afalafafofafolafafaf [T TP LTI O PP OO APIITIT I ITT]]

Figure 31 — A_PropertyValue_Write-PDU (example)

The remote application process shall respond to the A_PropertyValue_Write.ind primitive with
an A_PropertyValue_Read.res primitive containing the requested number of elements of the
property value of the property of the associated object. The value of the property of the
associated object shall be explicitly read back after writing to it.
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If the remote application process has a problem, for example object or property doesn’t exist or
the requester does not have the required access rights, then the nr_of elem of the
A_PropertyValue_Response-PDU, as specified in Figure 30 shall be zero and shall contain no
data.

The remote application layer shall accept the service response and pass it with a
T_Data_Individual.req to the local transport layer. The parameters ASAP and priority shall be
mapped to the corresponding parameters TSAP and priority of the T_Data_Individual.req
primitive, the TSDU shall be an A_PropertyValue_Response-PDU.

The local application layer shall map a T_Data_Individual.ind primitive ~\with
TSDU = A_PropertyValue_Response-PDU to an A_PropertyValue Write.Acon primitive)'if an
A_PropertyValue_Write-PDU has been sent before to this communication partner to this-object]
and property. The arguments TSAP and priority shall be mapped to the cofr€sponding
arguments ASAP and priority of the A_PropertyValue_Read.Acon primitive.

A_PropertyValue_Write.req(ack_request, priority, hop_count_type, ASAR,~ object _index,
property_id, nr_of_elem, start_index, data)

ack_request: this parameter shall be used to indicate whether’a'layer-2 acknowledge
is mandatory or optional

priority: this parameter shall be used to contain the_priority that shall be used to
transmit the requested service; it shallbe “system”, “urgent”, “normal”
or “low”

hop_count_type: this parameter shall be used to indicate whether the hop_count shall be
set to 7 or if the network layerparameter shall be used

ASAP: this parameter shall be used to contain the service access point or
individual address

object_index: this parameter shall contain the object_index of the addressed object

property_id: this parameter shall contain the property id of the property of the
addressed object

nr_of_elem: this parameter shall contain the number of array elements that shall be
written in the property value

start_index: this parameter shall contain the array index of the first array element
that\shall be written

data: this parameter shall contain the data that shall be written to the array
elements

A_PropertyValue~“Write.Lcon(ack_request, priority, hop_count_type, ASAP, object index,
property_id, nr_of_elem, start_index, data, a_status)

ack_request: this parameter shall be used to indicate whether a layer-2 acknowledge
has been indicated as mandatory or optional in the transmitted frame

priority: this parameter shall be used to indicate the priority that has been used
ta the transmit the requested frame: it shall be “system” “urgent”

“normal” or “low”

hop_count_type: this parameter shall be used to indicate whether the hop_count of the
transmitted frame has been set to 7 or if the network layer parameter
has been used

ASAP: this parameter shall be used to contain the service access point or
individual address

object_index: this parameter shall contain the object_index of the addressed object

property_id: this parameter shall contain the property id of the property of the

addressed object
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nr_of elem: this parameter shall contain the number of array elements that shall be
written in the property value

start_index: this parameter shall contain the array index of the first array element
that shall be written

data: this parameter shall contain the data that shall be written to the array
elements

a_status: ok: this value of this parameter shall be used to indicate that the

transmission of the A PropertyValue Write.req has been successful

not_ok: this value of this parameter shall be used to indicate that -the
transmission of the A_PropertyValue_Write.req did not succeed

A_PropertyValue_Write.ind(priority, hop_count_type, ASAP, object _index, ~ property_id,
nr_of elem, start_index, data)

priority: this parameter shall be used to indicate the priority<of the received
frame; it shall be “system”, “urgent”, “normal” or “low”

hop_count_type: this parameter shall be used to indicate whethér the hop count of the
received frame equals 7 or not

ASAP: this parameter shall be used to contain\the service access point or
individual address

object_index: this parameter shall contain the object_index of the addressed object

property_id: this parameter shall containsthe property id of the property of the
addressed object

nr_of elem: this parameter shall contain the number of array elements that shall be
written in the property value

start_index: this parameter shallcontain the array index of the first array element
that shall be written

data: this parameter shall contain the data that shall be written to the array
elements

7.3.4 A_PropertyDescription_Read service

The A_PropertyDescription_Read.req primitive shall be applied by the user of application layer,
to read the descripfion of the property of an object. The communication partner shall be
addressed with a.fecal ASAP that shall be mapped to a individual address by transport layer.
The object of the‘partner shall be addressed with an object index and the property of the
object shall be.addressed with a property_id or with a property_index. The property_index shall
be used only if the property_id is zero. The property_index, if evaluated, shall address the
property(of'the object with a sequential number, for example, property_index = 0 shall mean
first property of the associated object, property_index = 1 shall mean second property. The
seryice shall be confirmed by the remote application process.

The local application layer shall accept the service request and pass it with a
T_Data_Individual.req to the local transport layer. The parameters ASAP and priority shall be
mapped to the corresponding parameters TSAP and priority of the T_Data_Individual.req
primitive, the TSDU shall be an A_PropertyDescription_Read-PDU, see Figure 32.

The remote application layer shall map a T_Data_Individual.ind primitive with
TSDU = A_PropertyDescription_Read-PDU to an A_PropertyDescription_Read.ind primitive.
The arguments TSAP and priority shall be mapped to the corresponding arguments ASAP and
priority of the A_PropertyDescription_Read.ind primitive.
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The remote application process shall respond to the A_PropertyDescription_Read.ind primitive
with an A_PropertyDescription_Read.res primitive containing the description of the property of
the associated property of the object addressed.

If the property id in the A_PropertyDescription_Read-PDU is zero, the remote application
process shall use the indicated property_index to access the property description, otherwise
the property_id shall be used. If the remote application process has a problem, for example,
object or property doesn’'t exist, then the max _nr_of elem of the A_PropertyDes-
cription_Response-PDU shall be zero.

The service shall not be confirmed negative for authorization reasons .(see
A_Authorize_Request Service in 7.4.8).

Octet 6 | Octet 7 Octet 8 Octet 9 Octet 10

APCI Object_index Property_id Property .index
7/6]5]43]2[1]o[7]6]5[a[3]2[1]07]6]5]4[3]2]1]0]7]6[5]4]3][2]1]0]7]6]5]al8 2|1 ]0

L L afafafafola s oo o xxxfxfx fx fx[x[x f[[ ph  [ [ [ [x [x

Figure 32 — A_PropertyDescription_Read-PDU (example)

Octet 6 | Octet 7 Octet 8 Octet 9 Octet 10
APCI Object_index Property_id Property_index
706]5]4/3]2(1]0[7]6]5[a[3]2[1]07]6]54[3]2faln]7]6[5]4]3][2]2]0]7]6]5][4]3]2]1]0

L afafafafofafafolot | [ L L LD DL L]

Octet 11 Octet 12 | Octet 13 Octet 14

Type max_nr_of_elem Access
7/6]5]4]3[2[1]o]7]6[5]4]3]2]1]0[7[6]5]4]3]2]1]0]7]6]5]4|3]2[1]0

read_level |write_level

L Tafalafolafsfofora [ UL LD LD L]

Figure 33 — A_PropertyDescription_Response-PDU (example)

The remote application layer shall accept the service response and pass it with a
T _Data_Individual.req to the local transport layer. The parameters ASAP and priority shall be
mapped to the corresponding parameters TSAP and priority of the T_Data_Individual.req
primitive, the TSDU shall be a A_PropertyDescription_Response-PDU, see Figure 33.

The local application layer shall map a T_Data_Individual.ind primitive with
TSDU = A_PropertyDescription_Response-PDU to an A_PropertyDescription_Read.Acon
primitive. The arguments TSAP and priority shall be mapped to the corresponding arguments
ASAP and priority of the A_PropertyDescription_Read.Acon primitive.
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A_PropertyDescription_Read.req(ack_request, priority, hop_count_type, ASAP, object_index,

ack_request:

priority:

hop count type:

property_id, property_index)
this parameter shall be used to indicate whether a layer-2 acknowledge
is mandatory or optional

this parameter shall be used to contain the priority that shall be used to
transmit the requested service; it shall be “system”, “urgent”, “normal”

or “low”

this parameter shall be used to indicate whether the hop count shall be

ASAP:

object_index:

property_id:

property_index:

A_PropertyDescription_Read.Lcon(ack_request, priority, hop_count-type, ASAP, object_index,

ack_request:

priority:

hop_count_type:

ASAP:

object_index:

property_id:

property_index:

a_status: oK.

not_ok: the value of this parameter shall be used to indicate that the

set to 7 or if the network layer parameter shall be used

this parameter shall be used to contain the service access point-or
individual address

this parameter shall contain the object_index of the addressed object

this parameter shall contain the property id of the property of the
addressed object

this parameter shall contain the sequential prpperty number of the
property of the addressed object

property_id, property_index, a_status)

this parameter shall be used to indicate" whether a layer-2 acknowledge
has been indicated as mandatory©r)optional in the transmitted frame

this parameter shall be used to indicate the priority that has been used

to transmit the requested frame; it shall be “system”, “urgent”, “normal”
or “low”

this parameter shall be used to indicate whether the hop_count of the
transmitted frame.has been set to 7 or if the network layer parameter
has been used

this parametervshall be used to contain the service access point or
individual .address

this paranieter shall contain the object_index of the addressed object

this..parameter shall contain the property id of the property of the
addressed object

this parameter shall contain the sequential property number of the
property of the addressed object

the value of this parameter shall be used to indicate that the
transmission of the A _PropertyDescription_Read.req has been
successful

transmission of the A_PropertyDescription_Read.req did not succeed

A_Fropertybescription_Read.Iinda(priority, nop_count_type, ASAF, oDbjecCtl_IndeX, property_Id,

priority:

hop_count_type:

ASAP:

object_index:

property_index)

this parameter shall be used to indicate the priority of the received

frame; it shall be “system”, “urgent”, “normal” or “low”

this parameter shall be used to indicate whether the hop count of the
received frame equals 7 or not

this parameter shall be used to contain the service access point or
individual address

this parameter shall contain the object_index of the addressed object
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this parameter shall contain the property id of the property of the
addressed object

this parameter shall contain the sequential property number of the
property of the addressed object

A_PropertyDescription_Read.res(ack_request, priority, hop_count_type, ASAP, object_

ack_request:

index, property_id, property_index, type, max_nr_of_elem, access)

this parameter shall be used to indicate whether a layer-2 acknowledge

priority:

hop_count_type:

ASAP:

object_index:

property_id:

property_index:

max_nr_of_elem:

access:

IS mandatory or optional

this parameter shall be used to contain the priority that shall be used-to

transmit the requested service; it shall be “system”, “urgent”, “normal”
or “low”

this parameter shall be used to indicate whether the hop_count shall be
set to 7 or if the network layer parameter shall be used

this parameter shall be used to contain the serviece“access point or
individual address

this parameter shall contain the object_index ofthe addressed object

this parameter shall contain the propenty.id of the property of the
addressed object

this parameter shall contain the sequential property number of the
property of the addressed object

this parameter shall contain the *‘maximum number of elements of the
array of the property value 6f\the addressed object; it shall contain zero
to indicate a problem

this parameter shall contain the access level to read or write to the
property value of thesproperty of the addressed object

A_PropertyDescription_Read.Acon(prierity, hop_count_type, ASAP, object_index, property_id,

priority:

hop_count_type:

ASAP:

object_index:

property- id:

property_index:

property_index, type, max_nr_of elem, access)

this parameter shall be used to indicate the priority of the received

framg; it shall be “system”, “urgent”, “normal” or “low”

this)'parameter shall be used to indicate whether the hop count of the
received frame equals 7 or not

this parameter shall be used to contain the service access point or
individual address

this parameter shall contain the object_index of the addressed object

this parameter shall contain the property_id of the property of the
addressed object

this parameter shall contain the sequential property number of the
property of the addressed object

max_nr_of_elem:

access:

this parameter shall contain the maximum number of elements of the
array of the property value of the addressed object; it shall contain zero
to indicate a problem

this parameter shall contain the access level to read or write to the
property value of the property of the addressed object

7.3.5 A _DeviceDescriptor_Read service

The A_DeviceDescriptor_Read.req primitive shall be applied by the user of application layer, to
read the device descriptor of the communication controller in a communication partner. The
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service shall be confirmed by the remote application process containing the device descriptor
information.

The local application layer shall accept the service request and pass it with a
T_Data_Individual.req to the local transport layer. The parameters ASAP and priority shall be
mapped to the corresponding parameters of the T_Data_Individual.req primitive, the TSDU
shall be an A_DeviceDescriptor_Read-PDU, see Figure 34.

The remote application layer shall map a T Data_lIndividual.ind _primitive with
TSDU = A _DeviceDescriptor Read-PDU to an A _DeviceDescriptor_Read.ind primitive. The
arguments TSAP and priority shall be mapped to the corresponding arguments ASAP-‘and
priority of the A_DeviceDescriptor_Read.ind primitive.

Octet 6 ‘ Octet 7
APCI Descriptor_type
7/6]5]43][2]1]0[7]65][4[3]2]1]0

L LT ool x| x]x]xfxx

Figure 34 — A_DeviceDescriptor_Read-PDU (example)

The remote application process shall respond to the ASDeviceDescriptor_Read.ind primitive
with an A_DeviceDescriptor_Read.res primitive containing the device descriptor information.

The device descriptor information that shall be“used is specified in ISO/IEC 14543-3-4
(EN 50090-7-1).

Octet 6 ‘ Octet 7 Octet 8 to Octet n

APCI Descriptor(type Device descriptor
706]5]a]3]2|1]0]7]6|5|4]32]1]07]6]5]4|3]2]1]0]7|6]5]a]3]2]1]0

LT el ol P o o o o o e o o o e e

Figure .35~ A_DeviceDescriptor_Response-PDU (example)

The remote application layer shall accept the service response and pass it with a
T Data_Individuali¥eq to the local transport layer. The parameters TSAP and priority shall be
mapped to thé“\corresponding parameters of the T_Data_Individual.req primitive, the TSDU
shall be a A\DeviceDescriptor_Response-PDU, see Figure 35.

The <local application layer shall map a T_Data_Individual.ind primitive with
TSDUWU = A_DeviceDescriptor_Response-PDU to an A_DeviceDescriptor_Read.Acon primitive.
Thhe arguments TSAP and priority shall be mapped to the corresponding arguments ASAP and

H Hy £oLl A\ : n Hy [ ol A H H'H
PHUTIY U T A_DTVILCUTOSUTTPIUT _INCaAU. ALCUTT PTITTITUVE.

A_DeviceDescriptor_Read.req(ack_request, priority, hop_count_type, ASAP, descriptor_type)

ack_request: this parameter shall be used to indicate whether a layer-2 acknowledge
is mandatory or optional

priority: this parameter shall be used to contain the priority that shall be used to
transmit the requested service; it shall be “system”, “urgent”, “normal”
or “low”

hop_count_type: this parameter shall be used to indicate whether the hop_count shall be

set to 7 or if the network layer parameter shall be used
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this parameter shall be used to contain the service access point

this parameter shall contain the requested device descriptor type

A_DeviceDescriptor_Read.Lcon(ack_request, priority, hop_count_type, ASAP, descriptor_type,

ack_request:

nrioriv:
pPHOHY~

a_status)

this parameter shall be used to indicate whether a layer-2 acknowledge
has been indicated as mandatory or optional in the transmitted frame

thic naramatar shall ha 11cad to indicate the nrioritvethat hac haan icad
tHHS—pPataH-ete—SHai—oo—USea—+o01hatcate—tHe—pHOHY—tHat+raS—o e H—Udsea

hop_count_type:

ASAP:
descriptor_type

a_status: ok:

not_ok:

A_DeviceDescriptor_Read.ind(priority, hop_count_type, ASAP, descriptor_type)

priority:

hop_count_type:

ASAP:
descriptor_type

A_DeviceDescriptor_Read.res(ack® request, priority, hop_count_type, ASAP, descriptor_type,

ack_request:

priority:

hop_count ype:

ASAP:

descriptor_type

to transmit the requested frame; it shall be “system”, “urgent”, “norm@a¥l
or “low”

this parameter shall be used to indicate whether the hop_count.of the
transmitted frame has been set to 7 or if the network layeryparameter
has been used

this parameter shall be used to contain the service access point
this parameter shall contain the requested device descriptor type

the value of this parameter shall be used/ o indicate that the
transmission of the A_DeviceDescriptor_Read\req has been successful

the value of this parameter shall be “used to indicate that the
transmission of the A_DeviceDescriptor.Read.req did not succeed

this parameter shall be used\to indicate the priority of the received

frame; it shall be “system”, “urgent”, “normal” or “low”

this parameter shall beused to indicate whether the hop count of the
received frame equalsy/ or not

this parameter shallbe used to contain the service access point

this parameter<shall contain the requested device descriptor type

device' _descriptor)

this;'parameter shall be used to indicate whether a layer-2 acknowledge
isymandatory or optional

this parameter shall be used to contain the priority that shall be used to

transmit the requested service; it shall be “system”, “urgent”, “normal”

or “low”

this parameter shall be used to indicate whether the hop_count shall be
set to 7 or if the network layer parameter shall be used

this parameter shall be used to contain the service access point

this parameter shall contain the descriptor type of the device descriptor

device_descriptor:

H [ )
bUlltdIlIUU LLILI tIIU I'SSPUIIST

this parameter shall contain the device descriptor of the remote device

A_DeviceDescriptor_Read.Acon(priority, hop_count_type, ASAP, descriptor_type,

priority:

hop_count_type:

ASAP:

device_descriptor)

this parameter shall be used to indicate the priority of the received

frame; it shall be “system”, “urgent”, “normal” or “low”

this parameter shall be used to indicate whether the hop count of the
received frame equals 7 or not

this parameter shall be used to contain the service access point
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descriptor_type

device_descriptor:

49

this parameter shall contain the descriptor type of the device descriptor
contained in the response r

this parameter shall contain the device descriptor of the remote device

7.3.6 A_Link_Read service

Local management

A_Link_
|

A2

Read.req —

AL

Remote management

A_Link_Read.Lcon «

A_Link_Read.Acon «

— A_Link_Read.ind

<« A_Link_Read.res

l

— A_Link_Read.Rcon

Figure 36 — Message flow for A_Link_Read service

The message flow of the A_Link_Read service is shown in Figure 36

Octet 6 | 0

ctet 7

Qctet 8 Octet 9
APCI GrQup_object_number Start_index
7]6]5]4]3]2]1]0|7]6[5]4|3]2|1]0|7]6|5|4]3]2|1]0]7]6]5]4]3]2[1]0
5255258882
| L[] o[ xfafafafofola]o]a|xx|x|x|x|x|x|x[o]o]ofo] | | |

Figure 37 — A_Link_Read-PDU (example)

The A_Link_Read.req primitive shall be applied by the usér of Application Layer (Local
Management) to read the links to a given Group Object in,a“communication partner. It shall
indicate the start_index from which Group Addresses shall be read in the list of links.The TSDU
used by the local application layer shall be an A_Link_Read-PDU, see Figure 37.

The remote management process shall respond to the A_Link_Read.ind primitive with an

A_Link_Read.res (primitive. The TSDU used by the remote application layer shall be an
A_Link_Read-PDU; see Figure 38.
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Figure 38 — A_Link_Response-PDU

This response shall indicate the updated list of links on the addressed Group Object, and the
sending Group Address, if any.
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A_Link_Read.req ( ack_request, priority, hop_count_type, ASAP, group_object_number,

ack_request:

priority:

hop count type:

start_index)

this parameter shall be used to indicate whether a layer-2 acknowledge
is mandatory or optional

this parameter shall be used to contain the priority that shall be used to
transmit the requested service; it shall be “system”, “urgent”, “normal”

or “low”

this parameter shall be used to indicate whether the hop count shall be

ASAP:

start_index

ack_request:

priority:

hop_count_type:

ASAP:

sending_address:

start_index:

group_address_list:

A_Link_Write.req —
2

set to 7 or if the network layer parameter shall be used

this parameter shall be used to contain the service access point-or
individual address

group_object_number:local index of the intended Group Object

index of first GA to send back in the list of GAs attached o the Group
Object

A_Link_Read.res (ack_request, priority, hop_count type, ASAP,, group object number,

sending_address, start_index, group_address\\ist)

this parameter shall be used to indicate whether a layer-2 acknowledge
is mandatory or optional

this parameter shall be used to containthe priority that shall be used to

transmit the requested service; it(shall be “system”, “urgent”, “normal”
or “low”

this parameter shall be used*to indicate whether the hop_count shall be
set to 7 or if the network layer parameter shall be used

this parameter shall be~used to contain the service access point or
individual address

group_object_number:local index of the intended Group Object

index of thelsending address in the list of GAs attached to the Group
Object

index of the first transmitted GA in the list of GAs attached to the
Graup Object

list’of Group Addresses connected to the Group Object; 0 to 6 group
addresses can be contained, each occupying.

7.3.7 A_Link-Write service

Local management AL Remote management

A_Link_Write.Lcon « — A_Link_Write.ind

Al ol o
< A_LITTIR_IN\TaAU.TTo

\:

A_Link_Read.Acon « — A_Link_Read.Rcon

Figure 39 — Message flow for A_Link_Write service

The message flow of the A_Link_Write service is shown in Figure 39.

The A_Link_Write.req primitive shall be applied by the user of Application Layer (Local
Management) to write a link to a given Group Object in a communication partner. The
contained flags shall indicate that the action is “add a link”. It shall in addition indicate if the
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Group Address is a sending address or not. The TSDU used by the local application layer shall
be an A_Link_Write-PDU, see Figure 1.

Octet 6 | Octet 7 Octet 8 Octet 9 Octet 10 | Octet 11
APCI Group_object_number Flags Group_address
70654 ]3]2[1]o]7]6]5]4]3]2]1]o]7]6]5]4[3]2]1]o]7]6]5]4]3]2]1]o]7]6]s]4]3]2]1]0]7]6]5]4]3]2]1]o

flag
flag

| L1 LT fafaafefefofo]sfa]a x]«[«|x|x]x]<]x]o]o]ofo]oJo]|x]x]x[x|x|x|x]x[x|x|x|x|x]x]x |

Figure 40 — A_Link_Write-PDU

The remote management process shall respond to the A_Link_Write.ind primitive with an
A_Link_Read.res primitive.

The Link Management information that shall be used is specified/in ISO/IEC 14543-3-4
(EN 50090-7-1).

A_Link_Write.req ( ack_request, priority, hop_count_type, ASAP;. group_object_number, flags,
group_address)

ack_request: this parameter shall be used to indicate whether a layer-2 acknowledge
is mandatory or optional

priority: this parameter shall be used.te contain the priority that shall be used to
transmit the requested service; it shall be “system”, “urgent”, “normal”
or “low”

hop_count_type: this parameter shall be used to indicate whether the hop_count shall be

set to 7 or if the network layer parameter shall be used

ASAP: this parameter'shall be used to contain the service access point or
individual address

group_object_number:local index of the intended Group Object
flags: action to be done (delete/add); sending at flag (yes/no)

group_address: Group Address corresponding to the link to add or suppress

7.4 Application‘layer services on point-to-point connection-oriented communication
mode

7.4.1 Geneéral

A point=to-point connection-oriented communication mode shall connect one device with
another device. The following services can be applied on point-to-point connection-oriented
communication modes if the connection is established; the requirements for establishing a

t hbhaot ol H H +P~~ I SO/ AA0 420 2 0 n 4 $l bal H £ 4+l
CUTITTTUUUTT UTLWTTITT UTVILTOS dilT opUTuITICTU 1T TOUTTLL U THJITFJI I <. JUT U U1C UTliavivul Ul uirc

transport layer state machine, the user of the application layer shall take into account that the
connection can be released by the remote communication partner or by an error detected in the
communication protocol. Therefore, a T_Disconnect.ind primitive can occur at any time, i.e.
also if the user of an application layer is waiting for a confirmation from the application layer.
The transport layer services T_Connect.ind and T_Disconnect.ind shall be mapped
transparently to A _Connect.ind and A_Disconnect.ind service and passed to the user of
application layer.

The application layer shall also provide an access protection mechanism on the point-to-point
connection-oriented communication mode by an authorization procedure. This procedure is
described in 7.4.8.
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7.4.2 A_ADC_Read service

The A_ADC_Read.req primitive shall be applied by the user of application layer to read the
value of the Analog-to-Digital (AD)-converter. The service shall be confirmed by the remote
application process containing the value of the converter.

The local application layer shall accept the service request and pass it with a
T_Data_Connected.req to the local transport layer. The parameters ASAP and priority shall be
mapped to the corresponding parameters of the T_Data_Connected.req primitive, the TSDU
shall be an A_ADC_Read-PDU, See rigure 4 1.

The remote application layer shall map a T_Data_Connected.ind primitive)\with
TSDU = A_ADC_Read-PDU to an A_ADC_Read.ind primitive. The arguments TSAP and
priority shall be mapped to the corresponding arguments ASAP and priofity of the
A_ADC_Read.ind primitive.

The A_ADC_Read-PDU shall contain the channel number of the AD-converter‘and the number
of consecutive read operations to the AD-converter.

Octet 6 ‘ Octet 7 Octet 8
APCI Read_coufit
706]5]a]3]2|1]0]7]6|5|4[3]2]2]0]7]6]5]adaTe]1]0

o o o e

APCI
APCI
APCI
APCI

LT To o] x| xfighx [ x [ [ [ x

Figure 41 — A_ADC\ Read-PDU (example)

The remote application process shall respond to the A_ADC_Read.ind primitive with an
A_ADC_Read.res primitive containing” the value of the AD-converter computed by the
summation of the consecutive .Central Processing Unit (CPU) accesses. If the remote
application process has a probfem, for example overflow when computing the summation, or
wrong channel number, then thefead_count of the A_ADC_Response-PDU shall be zero.

Octet 6 | Octet 7 Octet 8 Octet 9 | Octet 10
ARCI Read_count Sum of AD_converter_access

7]6/5[4[3]2[1/0]7[6|5|4[3]2|1]0|7]6]5]4|3]2[1]0|7]6]5]4[3|2[1]0|7]6]5|4[3]2]|1]0
Channel_nr Value high Value low

|1‘1‘1 x‘x|x‘x‘x‘x x|x‘x‘x‘x‘x|x‘x x‘x‘x|x‘x‘x‘x‘x x‘x‘x‘x‘x|x‘x‘x

Figure 42 — A_ADC_Response-PDU (example)

The remote application layer shall accept the service response and pass it with a
T _Data_Connected.req to the local transport layer. The parameters ASAP and priority shall be
mapped to the corresponding parameters of the T_Data_Connected.req primitive, the TSDU
shall be a A_ADC_Response-PDU, see Figure 42.

The local application layer shall map a T_Data Connected.ind primitive with
TSDU = A_ADC_Response-PDU to an A_ADC_Read.Acon primitive. The parameters TSAP
and priority shall be mapped to the corresponding parameters ASAP and priority of the
A_ADC_Read.Acon primitive.
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A_ADC_Read.req(ack_request, priority, hop_count_type, ASAP, channel_nr, read_count)

ack_request:

priority:

hop_count_type:

this parameter shall be used to indicate whether a layer-2 acknowledge
is mandatory or optional

this parameter shall be used to contain the priority that shall be used to

transmit the requested service; it shall be “system”, “urgent”, “normal”
or “low”

this parameter shall be used to indicate whether the hop_count shall be
set to 7 or if the network layer parameter shall be used

ASAP:

channel_nr:

read_count:

this parameter shall be used to contain the service access point

this parameter shall contain the number of the channel @©f-the
AD-converter that shall be read

this parameter shall contain the number of desired consecutive CPU
accesses that shall be done to the requested AD-converter-channel

A_ADC_Read.Lcon(ack_request, priority, hop_count_type, ASAP, channel_nr, read_count,

ack_request:

priority:

hop_count_type:

ASAP:

channel_nr:

read_count:

a_status: ok:

not_ok:

a_status)

this parameter shall be used to indicate whether a layer-2 acknowledge
has been indicated as mandatory or optional-in the transmitted frame

this parameter shall be used to indicate\the priority that has been used

to transmit the requested frame; it shall be “system”, “urgent”, “normal”
or “low”

this parameter shall be used-to indicate whether the hop_count of the
transmitted frame has beencset to 7 or if the network layer parameter
has been used

this parameter shall be used to contain the service access point

this parameter shali’contain the number of the AD-converter channel
that shall be read

this parameter shall contain the number of desired consecutive CPU
accesses\that shall be done to the requested AD-converter channel

this value of this parameter shall be used to indicate that the
transtission of the A_ADC_Read.req service has been successful

the” value of this parameter shall be used to indicate that the
transmission of the A_ADC_Read.req service did not succeed

A_ADC_Read.ind(priority, hop_count_type, ASAP, channel_nr, read_count)

priority:

hop_‘count_type:

this parameter shall be used to indicate the priority of the received

frame; it shall be “system”, “urgent”, “normal” or “low”

this parameter shall be used to indicate whether the hop count of the
received frame equals 7 or not

ASAP:- this parameter shall be used to contain the service access point

channel_nr: this parameter shall contain the number of the AD-converter channel
that shall be read

read_count: this parameter shall contain the number of desired consecutive CPU

accesses that shall be done to the requested AD-converter channel
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A_ADC_Read.res(ack_request, priority, hop_count_type, ASAP, channel_nr, read_count, sum)

ack_request: this parameter shall be used to indicate whether a layer-2 acknowledge
is mandatory or optional

priority: this parameter shall be used to contain the priority that shall be used to
transmit the requested service; it shall be “system”, “urgent”, “normal”
or “low”

hop_count_type: this parameter shall be used to indicate whether the hop_count shall be
set to 7 or if the network layer parameter shall be used

ASAP: this parameter shall be used to contain the service access point

channel_nr: this parameter shall contain the number of the AD-converter channel

that has been read

read_count: this parameter shall contain the number of executed consecutive CPU
accesses to the requested AD-converter channel; it shall-contain zero
to indicate a problem

sum: this parameter shall contain the sum of the consecutively read
AD-converter values

A_ADC_Read.Acon(priority, hop_count_type, ASAP, channel_nr, read_count, sum)

priority: this parameter shall be used to indicate the priority of the received
frame; it shall be “system”, “urgent’¢’normal” or “low”

hop_count_type: this parameter shall be used ta’indicate whether the hop count of the
received frame equals 7 or not

ASAP: this parameter shall be used*\to contain the service access point

channel_nr: this parameter shall contain the number of the AD-converter channel

that has been read

read_count: this parameter shall contain the number of executed consecutive CPU
accesses to thérequested AD-converter channel; it shall contain zero
to indicate a\problem

sum: this parameter shall contain the sum of the consecutively read
AD-converter values

7.4.3 A_Memory_Readservice

The A_Memory Readireq primitive shall be applied by the user of application layer, to read
between 1 and 12 octets in the address space of the remote communication controller. The
parameter memory address shall specify the 16 bit start address and number shall contain the
number of_oc¢tets that shall be read beginning with the start address to increasing addresses.
The seryice shall be confirmed by the remote application process with the contents of the
address\space.

The " local application layer shall accept the service request and pass it with a

m_apped_to the corfesponding parameters of the .T_Data_Connected.req primitive, the TSDU
shall be an A_Memory_Read-PDU, see Figure 43.

The remote application layer shall map a T_Data_Connected.ind primitive with
TSDU = A_Memory_Read-PDU to an A_Memory_Read.ind primitive. The arguments TSAP and
priority shall be mapped to the corresponding arguments ASAP and priority of the
A_Memory_Read.ind primitive.
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Figure 43 — A_Memory_Read-PDU (example)

The remote application process shall respond to the A_Memory_Read.ind primitive with’ an
A_Memory_Read.res primitive containing the number of octets read beginning with ithe star]
address to increasing addresses. If the remote application process has a problem, for"example
address space unreachable or protected or an illegal number of octets is requested, then the
parameter number of the A_Memory_ Response-PDU shall be zero and shall centain no data.

If the remote application process is requested to read data from a protected area or from any
logical address that is not associated to physical memory then no data should be returned to
indicate an error. The same should apply if only part of the memory thatis requested to be read
from is protected or physically existing.
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Figure 44 — A_Memory_Response-PDU (example)

The remote application layer™ shall accept the service response and pass it with a
T_Data_Connected.req to the-local transport layer. The parameters TSAP and priority shall be
mapped to the corresponding parameters of the T_Data_Connected.req primitive, the TSDU
shall be an A_Memory_Response-PDU, see Figure 44.

The application layer  shall map a T_Data_Connected.ind primitive  with
TSDU = A_Memeory~“Response-PDU to an A_Memory Read.Acon primitive. The arguments
TSAP and priority shall be mapped to the corresponding arguments ASAP and priority of the
A_Memory Redd.Acon primitive.

A_Memaory Read.req(ack_request, priority, hop_count_type, ASAP, number, memory_address)

agk\request: this parameter shall be used to indicate whether a layer-2 acknowledge
is mandatory or optional

priority: this parameter shall be used to contain the priority that shall be used to
transmit the requested service; it shall be “system”, “urgent”, “normal”
or “low”

hop_count_type: this parameter shall be used to indicate whether the hop_count shall be
set to 7 or if the network layer parameter shall be used

ASAP: this parameter shall be used to contain the service access point

number: this parameter shall contain the number of octets that shall be read

beginning with the start address to increasing addresses

memory_address: this parameter shall contain the 16 bit start address
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priority, ASAP, number,

memory_address, a_status)

hop_count_type,

this parameter shall be used to indicate whether a layer-2 acknowledge
has been indicated as mandatory or optional in the transmitted frame

this parameter shall be used to indicate the priority that has been used

to transmit the requested frame; it shall be “system”, “urgent”, “normal”
or “low”

hop_count_type:

ASAP:

number:

memory_address:

a_status: ok:

not_ok:

this parameter shall be used to indicate whether the hop_count of the
transmitted frame has been set to 7 or if the network layer parameter
has been used

this parameter shall be used to contain the service access point

this parameter shall contain the number of octets that shall be read
beginning with the start address to increasing addresses

this parameter shall contain the 16 bit start address

the value of this parameter shall be used \to indicate that the
transmission of the A_Memory_Read.req has been successful

the value of this parameter shall beCused to indicate that the
transmission of the A_Memory_ Read.req did not succeed

A_Memory_Read.ind(priority, hop_count_type, ASAP, numiber, memory_address)

priority:

hop_count_type:

ASAP:

number:

memory_address:

this parameter shall be used\ 10 indicate the priority of the received

frame; it shall be “system”, furgent”, “normal” or “low”

this parameter shall be.uséd to indicate whether the hop count of the
received frame equals, 7~or not

this parameter shallbe used to contain the service access point

this parameter (shall contain the number of octets that shall be read
beginning with the start address to increasing addresses

this parameter shall contain the 16 bit start address

A_Memory_Read.res(ack_reguest, priority, hop_count_type, ASAP, number, memory_address,

ack_request:

priority:

hop_<ceunt_type:

ASAP:

data)

this parameter shall be used to indicate whether a layer-2 acknowledge
is mandatory or optional

this parameter shall be used to contain the priority that shall be used to
transmit the requested service; it shall be “system”, “urgent”, “normal”

or “low”

this parameter shall be used to indicate whether the hop_count shall be
set to 7 or if the network layer parameter shall be used

this parameter shall be used to contain the service access point

number:

memory_address:

data:

this parameter shall contain the number of octets that has been read
beginning with the start address to increasing addresses; it shall
contain zero to indicate a problem

this parameter shall contain the 16 bit start address

this parameter shall contain the octet(s) that have been read
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7.4.4 A_Memory_Write service

The A_Memory Write.req primitive shall be applied by the user of application layer, to write
between 1 and 12 octets in the address space of the remote communication controller. The
parameter memory_address shall specify the 16 bit start address and the parameter number
shall contain the number of octets that shall be written beginning with the start address to
increasing addresses.

The service shall be a confirmed service if verify mode is active, otherwise it shall be an
acknowledged Service.

The local application layer shall accept the service request and pass it with a
T Data_Connected.req to the local transport layer. The parameters ASAP and prioritysshall be
mapped to the corresponding parameters of the T_Data_Connected.req primitive>the TSDU
shall be an A_Memory_Write-PDU, see Figure 45.

The remote application layer shall map a T_Data_Connected.ind”* primitive with
TSDU = A_Memory_Write-PDU to an A_Memory_Write.ind primitive. The-arguments TSAP and
priority shall be mapped to the corresponding arguments TSAP  and priority of the
A_Memory_Write.ind primitive.

Octet6 |  Octet7 Octet 8 Octet'Q Octet 10 to N
APCI Number | A0S o
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Figure 45 — A_Memory_Write-PDU (example)

With inactive verify mode the remote_application process shall not respond. Instead the local
application layer shall map a T<Data_Connected.con primitive to an A_Memory_ Write.Lcon
primitive. The arguments TSAP.and priority shall be mapped to the corresponding arguments|
ASAP and priority of the .A_Memory Write.Lcon primitive; the parameters number,
memory_address and data.shall not be evaluated by the application layer.

With active verify"ymode the remote application process shall respond to the
A_Memory_Write.ind primitive with an A_Memory_Write.res primitive containing the requested
number of octets~of the associated memory area. The value of the associated memory area
shall be expli¢itly read back after writing to it. If the remote application process has a problem,
for example{ memory area unreachable or protected, or an illegal number of octets is
requested; then the parameter number shall be zero and shall contain no data.

If the remote application process is requested to write data to a protected area from any logical
address which is not associated to physical memory then the service indication shall be
ignored. In any case, physical memory shall not be addressable via different logical addresses.
If only a part of the addressed memory is protected or does not exist, then the complete write
operation shall fail. If verify mode is active, then in case of a failed write operation no data
should be returned to indicate an error.

The remote application layer shall accept the service response and shall pass it with a
T _Data_Connected.req to the local transport layer. The parameters ASAP and priority shall be
mapped to the corresponding parameters of the T_Data_Connected.req primitive, the TSDU
shall be an A_Memory_Response-PDU.
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The local application layer shall map a T_Data _Connected.ind primitive with
TSDU = A_Memory_Response-PDU to an A _Memory Write.Acon primitive if an
A_Memory_Write-PDU has been sent before over this connection. The arguments TSAP and
priority shall be mapped to the corresponding arguments ASAP and priority of the
A_Memory_Write.Acon primitive.

A_Memory_Write.req(ack_request, priority, hop_count_type, TSAP, number, memory_address,

data)

ack_request: this parameter shall be used to indicate whether a layer-2 acknowledge
Is mandatory or optional

priority: this parameter shall be used to contain the priority that shall be used-to
transmit the requested service; it shall be “system”, “urgent”, “normal”
or “low”

hop_count_type: this parameter shall be used to indicate whether the hop_cotint shall be
set to 7 or if the network layer parameter shall be used

ASAP: this parameter shall be used to contain the service access point

number: this parameter shall contain the number of octets/that shall be written
beginning with the start address to increasing\addresses

memory_address: this parameter shall contain the 16 bit start-address

data: this parameter contains the octet(s) that'shall be written

A_Memory_Write.Lcon(ack_request, priority, hop\ecount_type, ASAP, number,

memory_address, data, a_status)

ack_request: this parameter shall be used\to indicate whether a layer-2 acknowledge
has been indicated as mandatory or optional in the transmitted frame

priority: this parameter shall be used to indicate the priority that has been used
to transmit the requested frame; it shall be “system”, “urgent”, “normal”
or “low”

hop_count_type: this parameter shall be used to indicate whether the hop_count of the

transmitted'frame has been set to 7 or if the network layer parameter
has been used

ASAP: this_parameter shall be used to contain the service access point

number: this’' parameter shall contain the number of octets that shall be written
beginning with the start address to increasing addresses

memory_address: this parameter shall contain the 16 bit start address

data: this parameter contains the octet(s) that shall be written or no data

a_status: ok: the value of this parameter shall be used to indicate that the

transmission of the A_Memory_ Write.req service has been successful

not_ok: the value of this parameter shall be used to indicate that the
transmission of the A_Memory_Write.req service did not succeed

A_Memory_Write.ind(priority, hop_count_type, TSAP, number, memory_address, data)

priority: this parameter shall be used to indicate the priority of the received
frame; it shall be “system”, “urgent”, “normal” or “low”

hop_count_type: this parameter shall be used to indicate whether the hop count of the
received frame equals 7 or not

ASAP: this parameter shall be used to contain the service access point

number: this parameter shall contain the number of octets that shall be written

beginning with the start address to increasing addresses
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memory_address:

data:

this parameter shall contain the 16 bit start address

this parameter contains the octet(s) that shall be written

A_Memory_Write.res(ack_request, priority, hop_count_type, ASAP, number, memory_address,

ack_request:

nrioriv:
pPHOHY~

data)

this parameter shall be used to indicate whether a layer-2 acknowledge
is mandatory or optional

thic naramatar chall ha ucad to contain thae nrioritv that chall ha icad to
tHHS—Pata i ete—SHaB8-e—Hs8a+to0-coRtai—te-pHOHYtHat+-SHa—Bo-HS8a—+

hop_count_type:

ASAP:

number:

memory_address:

data:

"

transmit the requested service; it shall be “system”, “urgent”, “norm@a¥l
or “low”

this parameter shall be used to indicate whether the hop_count.shall be
set to 7 or if the network layer parameter shall be used

this parameter shall be used to contain the service access point

this parameter shall contain the number of octets thaty,has been written
beginning with the start address to increasing addresses; it shall
contain zero to indicate a problem

this parameter shall contain the 16 bit start address

this parameter shall contain the octet(s).that have been read back; it
shall contain no data to indicate a problem

A_Memory_Write.Acon(priority, hop_count_type, ASAP, number, memory_address, data)

priority:
hop_count_type:
ASAP:

number:

memory_address:

data:

this parameter shall be used\to indicate the priority of the received

frame; it shall be “system”, “urgent”, “normal” or “low”

this parameter shall beused to indicate whether the hop count of the
received frame equalsy/ or not

this parameter shallbe used to contain the service access point

this parameterishall contain the number of octets that has been written
beginning, with the start address to increasing addresses; it shall
contain zero to indicate a problem

this parameter shall contain the 16 bit start address

this)‘parameter shall contain the octet(s) that have been read back; it
shall contain no data to indicate a problem

7.4.5 A_MemoryBit_Write service

The A_MempoeryBit Write.req primitive shall be applied by the user of application layer, to
modify between 1 bit and 40 bits in a contiguous block of up to 5 octets in the address space of
the remote communication controller. The parameter memory_address shall specify the 16 bit
starttaddress and the parameter number shall contain the number of octets that shall be
modified beginning with the start address to increasing addresses. The A_MemoryBit_ Write

shall allow to

e set individual bits of the contiguous block to zero,

e set individual bits of the contiguous block to one,

e leave individual bits of the contiguous block unmodified,

e invert individual bits of the contiguous block.
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This shall be done by using the parameters and_data and xor_data. Both parameters shall
have the same number of octets as the contiguous block indicated in the parameter number.
The resulting value for each individual bit in the contiguous block shall be computed using the
two associated bits of and_data and xor_data with the following function:

result_bit(i) = ( and_data_bit(i) AND block_bit(i) ) XOR xor_data_bit(i)

The possible results are specified in Table 2:

Table 2 — Function table for A_MemoryBit_Write-Services

and_data_bit(i) | xor_data_bit(i) result_bit(i)
0 0 0
0 1 1
1 0 block_bit(i)
1 1 NOT block_bit(i)

The service shall be a confirmed service if verify mode is active;yotherwise it shall be an
acknowledged service.

The local application layer shall accept the service, request and pass it with a
T_Data_Connected.req to the local transport layer. The panameters ASAP and priority shall be
mapped to the corresponding parameters of the T_Data Connected.req primitive, the TSDU
shall be an A_MemoryBit_Write-PDU, see Figure 46.

With inactive verify mode the remote applicatioh“process shall not respond. Instead the local
application layer shall map a T_Data_Connected.con primitive to an A_MemoryBit_Write.Lcon
primitive. The arguments TSAP and prioritysshall be mapped to the corresponding arguments
ASAP and priority of the A_MemoryBit_Write.Lcon primitive; the parameters number,
memory_address and data shall not be evaluated by the application layer.

With active verify mode the remote application process shall respond to the
A_MemoryBit_Write.ind primitive with an A_MemoryBit_Write.res primitive containing the
requested number of octetshof the associated memory area. The value of the associated
memory area shall be explicitly read back after writing to it. If the remote application process|
has a problem, for exanmiple memory area unreachable or protected or an illegal number of
octets is requested, then the parameter number shall be zero and shall contain no data.

If the remote @application process is requested to write data to a protected area or from any
logical addréss“which is not associated to physical memory then the service indication shall be
ignored. In\a@ny case, physical memory shall not be addressable via different logical addresses.
If only_a part of the addressed memory is protected or does not exist, then the complete write
operation shall fail. If verify mode is active, then in case of a failed write operation no data
should be returned to indicate an error.
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Octet6 |  Octet7 Octet 8 Octet 9 Octet 10

APCI Number Aeress Address
(high

) (low)
7|6]5/4|3|2]1/07]6|5]4]3|2[1]0|7]6[5/4/3]2|1|0|7|6]5]|4]3|2[1]0|7][6]5]4]3]2]1]0

L[ Jerdal]ofafofofofo] [ [ [ [P L I[P II I TITT]]

Octet 11 to Octet n | Octet (n+1) to Octet m
and_data xor_data
7]6]5[a]3]2]1]0]7[6]5]4]3]2]1]0

[ [T
n =10 + number m =10 + 2 x number

Figure 46 — A_MemoryBit_Write-PDU

The remote application layer shall accept the service respons@ and shall pass it with a
T _Data_Connected.req to the local transport layer. The parameters TSAP and priority shall be
mapped to the corresponding parameters of the T_Data_Connected.req primitive, the TSDU
shall be a A_Memory_Response-PDU.

The local application layer shall map a.. ~\F Data_Connected.ind primitive with
TSDU = A_Memory Response-PDU to an A.MemoryBit Write.Acon primitive if an
A_MemoryBit_Write-PDU has been sent before gver this connection. The arguments TSAP and
priority shall be mapped to the corresponding arguments ASAP and priority of the
A_MemoryBit_Write.Acon primitive.

A_MemoryBit_Write.req(ack_request, priority, hop_count_type, ASAP, number,
memory_address, and_data, xor_data)

ack_request: this parameter shall be used to indicate whether a layer-2 acknowledge
is mandatory or optional

priority: this\parameter shall be used to contain the priority that shall be used to
transmit the requested service; it shall be “system”, “urgent”, “normal”
or “low”

hop_count_type: this parameter shall be used to indicate whether the hop_count shall be
set to 7 or if the network layer parameter shall be used

ASAP: this parameter shall be used to contain the service access point

numbef; this parameter shall contain the number of octets that shall be modified
beginning with the start address to increasing addresses

memory_address: this parameter shall contain the 16 bit start address

and_data: this parameter shall contain the and_data: see Table 2

xor_data: this parameter shall contain the xor_data: see Table 2

A_MemoryBit_Write.Lcon(ack_request, priority, hop_count_type, ASAP, number,
memory_address, and_data, xor_data, a_status)

ack_request: this parameter shall be used to indicate whether a layer-2 acknowledge
has been indicated as mandatory or optional in the transmitted frame

priority: this parameter shall be used to indicate the priority that has been used

to transmit the requested frame; it shall be “system”, “urgent”, “normal”
or “low”
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hop_count_type: this parameter shall be used to indicate whether the hop_count of the
transmitted frame has been set to 7 or if the network layer parameter
has been used

ASAP: this parameter shall be used to contain the service access point

number: this parameter shall contain the number of octets that shall be modified
beginning with the start address to increasing addresses

memory_address: this parameter shall contain the 16 bit start address

and—datas thts—parametershattcontaimtheamd—data—seeTabte2

xor_data: this parameter shall contain the xor_data: see Table 2

a_status: ok: the value of this parameter shall be used to indicate that the

transmission of the A_MemoryBit_Write.req has been successful

not_ok: the value of this parameter shall be used to indjéaie that the
transmission of the A_MemoryBit_Write.req did not succeed

A_MemoryBit_Write.ind(priority, hop_count_type, ASAP, number, memofy, address, and_data,

xor_data)

priority: this parameter shall be used to indicate.the' priority of the received
frame; it shall be “system”, “urgent”, “normyal” or “low”

hop_count_type: this parameter shall be used to indicate whether the hop count of the
received frame equals 7 or not

ASAP: this parameter shall be used to contain the service access point

number: this parameter shall containkthe number of octets that shall be modified
beginning with the start address to increasing addresses

memory_address: this parameter shall contain the 16 bit start address

and_data: this parameter shall‘contain the and_data: see Table 2

xor_data: this parametershall contain the xor_data: see Table 2

A_MemoryBit_Write.res(ASAP, priority, number, memory_address, data)

ASAP: this parameter shall be used to contain the service access point

priority: this) parameter shall be used to contain the priority that shall be used to
transmit the requested service; it shall be “system”, “urgent”, “normal”
or “low”

number: this parameter shall contain the number of octets that has been

modified beginning with the start address to increasing addresses; it
shall contain zero to indicate a problem

memory Jaddress: this parameter shall contain the 16 bit start address

data: this parameter shall contain the octet(s) that have been read back; it
shall contain no data to indicate a problem

7.4.6 A _UserData
7.4.6.1 Usage

The A_UserData-service shall be wused for Application Device Management. The
Application Device Management is that part of the device-management, which is implemented
in the user application.

The Application Device Management shall use a logical address-space of 1 Mb. The mapping
from the logical address space to the individual addresses and vice versa shall be the task of
the Application Device Management.
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The Application Device Management may also influence directly or indirectly the application-
program. But this should be defined individually for each device.

All services provided by the Application Device Management shall be based on the
A_USER_DATA-messages and the corresponding service.

7.4.6.2 A_UserMemory_Read service

The A UserMemory Read.reg primitive shall be applied by the user of application layer, to
read between 1 and 11 octets in the address space of the remote application controller. The
parameter memory_address shall specify the 20 bit start address (4 bit AddressExtensiony+
8 bit Address High + 8 bit Address Low) and the parameter number shall contain the numper of
octets that shall be read beginning with the start address to increasing addresses. The service
shall be confirmed by the remote application process with the contents of the address space.

The local application layer shall accept the service request and pass it with a
T Data_Connected.req to the local transport layer. The parameters ASAP and priority shall be
mapped to the corresponding parameters of the T_Data_Connected.req primitive, the TSDU
shall be an A_UserMemory_Read-PDU, see Figure 47.

The remote application layer shall map a T_Data _Cdnnécted.ind primitive with
TSDU = A_UserMemory_Read-PDU to an A_UserMemory_ Read.ind primitive. The arguments
TSAP and priority shall be mapped to the corresponding arguments ASAP and priority of the
A_UserMemory_Read.ind primitive.

Octet 6 Octet 7 Oclet 8 Octet 9 Octet 10

Address Address Address
\ Number
extension

(high) (low)
7]6/5]4[3]2[1]0|7]6]5]4|3|2[1]0)71675]4[3]2][1]0[7]6]5]4]3]2]1]0]7]6]5]4[3]2]1]0

[ LT fafofa]s]odefofofofo] [ [ [ [ [ [T TTTITITITIITITTIIL]

Figure 47, —~A”UserMemory_Read-PDU (example)

The remote application proeess shall respond to the A_UserMemory_Read.ind primitive with an
A_UserMemory_Read.res_primitive containing the number of octets read beginning with the
start address to increasing addresses. If the remote application process has a problem, for
example address space unreachable or protected or an illegal number of octets is requested,
then the parameter/number of the A _UserMemory Response-PDU shall be zero and shall
contain no data.

If the remote application process is requested to read data from a protected area or from any
logical address that is not associated to physical memory then no data shall be returned to
indicate an error. The same shall apply if only part of the memory to be read is protected or
physically existing.

Octet 6 Octet 7 Octet 8 Octet 9 Octet 10 Octet 11to N
Addre§s Number Address Address Data
extension i (lo

(high) w)
7]6]5]4[3]2]1]o]7]6[5]4[3][2][1]o[7[6]5][4[3]2[1]0]7]6]5]4]3]2]1]0|7]6]5]4[3]2]1]0|7]6]5]4]3]2]1]0

LTI

L L LT [afofals]olofofofolaf [ [ [ [T L L LTI ELITL]

Figure 48 — A_UserMemory_Response-PDU
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The remote application layer shall accept the service response and pass it with a
T _Data_Connected.req to the local transport layer. The parameters ASAP and priority shall be
mapped to the corresponding parameters of the T_Data_Connected.req primitive, the TSDU
shall be a A_UserMemory_Response-PDU, see Figure 48.

The local application layer shall map a T_Data Connected.ind primitive with
TSDU = A_UserMemory_Response-PDU to an A_UserMemory Read.Acon primitive. The
arguments TSAP and priority shall be mapped to the corresponding arguments ASAP and
priority of the A_UserMemory_Read.Acon primitive.

A_UserMemory_Read.req(ack_request, priority, hop_count_type, ASAP, number,
memory_address)

ack_request: this parameter shall be used to indicate whether a layer-2 acknowledge
is mandatory or optional

priority: this parameter shall be used to contain the priority that,shall be used to
transmit the requested service; it shall be “system”, furgent”, “normal”
or “low”

hop_count_type: this parameter shall be used to indicate whethef.the hop_count shall be
set to 7 or if the network layer parameter shall\be used

ASAP: this parameter shall be used to contain the-service access point

number: this parameter shall contain the number of octets that shall be read

beginning with the start address to_jncreasing addresses

memory_address: this parameter shall contain the<16™bit start address

A_UserMemory_Read.Lcon(ack_request, priority, hop_count_type, ASAP, number,
memory_address, a_statos)

ack_request: this parameter shall be used to indicate whether a layer-2 acknowledge
has been indicated as mandatory or optional in the transmitted frame

priority: this parametershall be used to indicate the priority that has been used
to transmit the requested frame; it shall be “system”, “urgent”, “normal”
or “low”

hop_count_type: this parameter shall be used to indicate whether the hop_count of the

transmitted frame has been set to 7 or if the network layer parameter
has been used

ASAP: this parameter shall be used to contain the service access point

number: this parameter shall contain the number of octets that shall be read
beginning with the start address to increasing addresses

memory_address: this parameter shall contain the 16 bit start address

a_status: ok: the value of this parameter shall be used to indicate that the

transmission of the A_UserMemory_Read.req has been successful

not_ok: the value of this parameter shall be used to indicate that the

A
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A_UserMemory_Read.ind(priority, hop_count_type, ASAP, number, memory_address)

priority: this parameter shall be used to indicate the priority of the received
frame; it shall be “system”, “urgent”, “normal” or “low”

hop_count_type: this parameter shall be used to indicate whether the hop count of the
received frame equals 7 or not

ASAP: this parameter shall be used to contain the service access point

number: this parameter shall contain the number of octets that shall be read

beginning with the start address to increasing addresses
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memory_address: this parameter shall contain the 16 bit start address

A_UserMemory_Read.res(ack_request, priority, hop_count_type, ASAP, number,
memory_address, data)

ack_request: this parameter shall be used to indicate whether a layer-2 acknowledge
is mandatory or optional

priority: this parameter shall be used to contain the priority that shall be used to
transmit the requested service; it shall be “system”, “urgent”, “normal”
or “low”

hop_count_type: this parameter shall be used to indicate whether the hop_count shall-be
set to 7 or if the network layer parameter shall be used

ASAP: this parameter shall be used to contain the service access paint

number: this parameter shall contain the number of octets that has been read

beginning with the start address to increasing addresses; it shall
contain zero to indicate a problem

memory_address: this parameter shall contain the 16 bit start address

data: this parameter shall contain the octet(s) that-have been read

A_UserMemory_Read.Acon(priority, hop_count_type, ASAP, number, memory_address, data)

priority: this parameter shall be used to ,ifhdicate the priority of the received
frame; it shall be “system”, “urgent’/ “normal” or “low”

hop_count_type: this parameter shall be used.io indicate whether the hop count of the
received frame equals 7 or not

ASAP: this parameter shall besused to contain the service access point

number: this parameter shalleontain the number of octets that has been read

beginning with the “start address to increasing addresses; it shall
contain zero to indicate a problem

memory_address: this parameter shall contain the 16 bit start address

data: this parameter shall contain the octet(s) that have been read

7.4.6.3 A_UserMemory Write service

The A_UserMemory Write.req primitive shall be applied by the user of application layer, to
write between 1 and 11 octets in the individual address space of the remote application
controller. The‘“parameter memory_address shall specify the 20 bit start address (4 bit
AddressExtension + 8 bit Address High + 8 bit Address Low) and the parameter number shall
contain the-iumber of octets that shall be written beginning with the start address to increasing
addressés)

Thé. service shall be a confirmed service if verify mode is active, otherwise it shall be an
acknowledged service.

The local application layer shall accept the service request and pass it with a
T_Data_Connected.req to the local transport layer. The parameters ASAP and priority shall be
mapped to the corresponding parameters of the T_Data_Connected.req primitive, the TSDU
shall be an A_UserMemory_Write-PDU, see Figure 49.

The remote application layer shall map a T_Data_Connected.ind primitive with
TSDU = A_UserMemory_Write-PDU to an A_UserMemory_Write.ind primitive. The arguments
TSAP and priority shall be mapped to the corresponding arguments ASAP and priority of the
A_UserMemory_Write.ind primitive.
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