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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental in liaison with ISO_also take part in the wark 1SQO collaborates clo

ly with the

Interpational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

Intern

The
adop

ational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, FPart 2.

main task of technical committees is to prepare International Standards. Draft Internationpl Standards

ed by the technical committees are circulated to the member bodies for-voting. Publi

Interpational Standard requires approval by at least 75 % of the member bodies-casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the sub
rightg. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 29281 was prepared by Technical Committee ISO/TC 204, Intelligent transport systems.

© IS0
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Introduction

This International Standard is part of a family of International Standards based on the communications access
for land mobiles (CALM) concept. These International Standards specify a common architecture (see

1SO 21217),

network protocols and communication interface definitions for

wired and wireless

communications using various access technologies including cellular 2nd generation, cellular 3rd generation,

satellite, infr:

a-red_5 GHz microwave 60 GHz millimetre-wave and maobile wireless broadband. These and

other access
communicati
intelligent tra

A fundament
from the ac
information f
access techr
managemen
may support
those in
those in

those in

those in

A detailed infroduction to the CALM family of International Standards is provided in ISO 21217.

There are af
rapidly chan
location in s
(low-overheg
are necessa
networking. §

time-crit

road toll

road traffic efficiency,

technologies that can be incorporated are designed to provide broadcast, unicast and mul
bns between mobile stations, between mobile and fixed stations and between fixed stations
hsport systems (ITS) sector.

al advantage of the CALM concept over traditional systems is that applications-are abstr,
Cess technologies that provide the wireless connectivity and the networks<that transpo
rom the source to the destination(s). This means that ITS stations are-not limited to a §
ology and networking protocol and can implement any of those supported, and the ITS s
can make optimal use of all these resources. To exploit this flexibility \CALM-complaint sys
handover of different types including

olving a change of communication interface without a change of access technology,

olving a change of communication interface with a change’ of access technology,

olving reconfiguration or change of the network employed to provide connectivity, and

olving both a change in communication interface and network reconfiguration.

plications and services in the ITS\sector that are not well suited to IPv6 networking. Due 1
jing topologies that can be encountered in ITS communications and the importance of ph
bme circumstances, networking & transport layer protocols specifically designed for effig

y to enable a much largerclass of applications and services than would be possible with o
Fxamples of such applications include

cal vehicle and‘road safety,

ng,

ticast
n the

acted
it the
single
ation
tems

o the
sical
ency

d, rapid initialization, etc¢y and others based on geo-addressing and multi-hopping mechafisms

nly 1P

access control, and

commercial services.

This International Standard focuses on non-IP operations and contains specifications for the ITS station
facilities layer and the non-IP networking & transport layer, which complements the IPv6 specifications given
in ISO 21210.

Vi
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Intelligent transport systems — Communications access for
land mobiles (CALM) — Non-IP networking

1 $cope
This |nternational Standards specifies FAST services, i.e.

— KAST networking & transport layer protocols for

— single-hop communications,
+ N-hop broadcast communications,

— ITS-MUX, and

+ ITS station-internal forwarding,

— [KAST service for 15628 Cl (DSRC CI) support,

— [KAST service for 15628 application support,

and the related support of the MN-SAP and ME:SAP.

This |nternational Standard references |1S©+24102 for related specifications of
— [KAST ITS service announcement, and

— groupcast management.

NOTH Formerly “FASTITS service announcement” was referred to as “FAST service advertisement] The name is
being|changed in order to-align with terminology specified in ISO 21217.

Wherlever practicable, this International Standard has been developed by reference to sujtable extant
standards, adépted by selection.

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 references, the latest edition of the referenced
document (including any amendments) applies.

ISO/IEC 8825-2, Information technology — ASN.1 encoding rules: Specification of Packed Encoding Rules
(PER)

ISO 15628:2007, Road transport and traffic telematics — Dedicated short range communication (DSRC) —
DSRC application layer

ISO 21210, Intelligent transport systems — Communications access for land mobiles (CALM)— IPv6
Networking

© 1SO 2011 — All rights reserved 1
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ISO 21215, Intelligent transport systems — Communications access for land mobiles (CALM) — M5

ISO 21217, Intelligent transport systems — Communications access for land mobiles (CALM) — Architecture

ISO 21218, Intelligent transport systems — Communications access for land mobiles (CALM) — Medium
service access points

ISO 24102, Intelligent transport systems — Communications access for land mobiles (CALM) — Management

ISO 24103, Intelligent transport systems — Communications access for land mobiles (CALM) — Media
adapted interface layer (MAIL)

ARIB STD-T

3 Terms

For the purp
I1ISO 24102, |

3.1
ITS station i
information @

3.2

B8, DSRC application sub-layer

and definitions
oses of this document, the terms and definitions given in ISO 21217, 1S0O21218, ISO 2
50 24103 and the following apply.

hformation
n the identity, location and movement of an ITS station together with a time stamp

forwarding dlata

information r
without invol

3.3
ITS FAST se¢

pceived in a network node, optionally evaluated, medified and amended, and finally retransnj
ement of an ITS-S application

rvice provider

entity using @n ITS-S application (e.g. referred to asserver application) in order to provide an ITS serv

an ITS FAST| service user, initiating and controlfing communications for the transmission/exchange of pa
with the FAS[T networking & transport layer protocol

3.4

ITS FAST service user

entity using an ITS-S applications ((e)g. referred to as client application) in order to consume an ITS se¢
offered by ar] ITS FAST serviceprovider entity, where the ITS-S applications of the ITS FAST service prd
and ITS FAY[T service user are-complementary parts of the same ITS application

3.5

FAST ITS service

service offerg¢d by.an TS FAST service provider, by means of an ITS-S application (e.g. referred to as ¢
application) fesiding in one ITS station, to the ITS FAST service user applying the complementary
application (p'g referred to as client application) residing in another ITS station, which implies at

1210,

itted,

ce to
ckets

rvice
vider

erver
TS-S
least

transmission of a single message or an exchange of messages between these TTS-S applications applying the
FAST networking & transport layer protocol

3.6

GeoNetworking
networking functionality based on the geographic coordinates of the transmitter location and a geographic

description o

3.7
NWref hand

f the destination

ler

functionality to handle assignment and usage of NWref numbers

© 1SO 2011 — All rights reserved
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3.8
Host

ISO 29281:2011(E)

ITS-SCU

ITS-SCU containing the functionality of an ITS-S host

3.9

Router ITS-SCU
ITS-SCU containing the functionality of an ITS-S router

3.10

FAST basic header
header of the FAST networking & transport layer protocol supporting its basic functionality

3.1

FAST extension header

additjonal header of the FAST networking & transport layer protocol appended to the .FAST Hasic header,
suppgrting its extended functionality

3.12

FAST forwarding header

header of the FAST networking & transport layer protocol replacing the EAST basic header for ITS station-
internjal forwarding of packets

3.13

FAST ITS service announcement

ITS service announcement using the FAST networking & transport layer protocol as specified in 180 24102

4 Symbols and abbreviated terms

Symbols and abbreviated terms used in this International Standard are listed below. Reference should also be
madg to ISO 21217, 1ISO 21210, ISO 21215, 18021218, 1ISO 24102 and 1SO 24103.

CIP Cl Parameters

CIP( LSB of CIP reference

CIP1 Middle bit of CIP reference

CIP4 MSB of CIP reference

ELCP Extended Link Control Protocol

ETC Electronic Toll Collection

ITSSI ITS Station Information

LCP LAN Control Protocol

LPCP Local Port Control Protocol

LPP Local Port Protocol

NWref Network reference

OBE On-board equipment

SAF Service Advertisement Frame

© 1SO 2011 — All rights reserved 3
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SCF

SID

STA

HMI

Service Context Frame

Service ldentifier

Service Table for Advertisement

Human-Machine Interface

5 Requirements

The principal
Clause ¢
Clause 7}
Clause §
Clause
Clauses 10 g

Annexes pro

requirements of this International Standard are specified in Clauses 6, 7, 8 and 9 as follows
gives an overview of the functionalities specified in this International Standard;

specifies protocols of the networking & transport layer;

specifies protocols of the facilities layer;

specifies common elements and procedures.

nd 11 are related to conformance declaration and testing.

vide further normative and informative details related to the principal requirements.

6 Overview

6.1 ITS-S

The specificg

architecture

tions given in this International Standard shall comply with the ITS station architecture ang

the concept ¢f an ITS station communication unit (ITS-SCU) as specified in ISO 21217 and 1ISO 24102.

NOTE TH
harmonization
kernel” (CCK)

6.2 Servig

6.2.1

This Internat

a) protocols

e terminology from the series of\International Standards on CALM was modified during the procg
of the standards. ITS-SCU (ITS*S communication unit) was formerly referred to as “CALM communi

LeS

Typep of services

onal Standard specifies ITS-S FAST services:

in the networking & transport layer for

with

bss of
cation

ITS

ITS servi

ITS-

single-hop communications,

N-hop broadcast communications,

MUX, and

station-internal forwarding;

15628 CI (DSRC CI) support;

15628 application support;

ce announcement (specification is done by reference to ISO 24102).

© 1SO 2011 — All rights reserved
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ITS-S FAST services located in the facilities layer are offered to ITS-S applications designed to use the FAST
protocols in the ITS-S networking & transport layer.

An example of an ITS-S FAST service is the “FAST ITS service announcement” specified in ISO 24102. Itis a
protocol optimized for low latency and single-hop communications. It is based on groupcasting and the FAST
networking & transport protocol as specified in this International Standard. FAST ITS service announcement
also includes announcement of locally available IPv6-based services.

6.2.2 LegacyCls

An existing access layer technology may be implemented in a ITS station as a “Legacy CI”, as presented in
Figurg T, Such that It can communicate with peer stations that are not necessarily aware of any 11S-S context,
and where none of the networking protocols specified for ITS-S are used in the wireless link.

Typep of Cls are specified in ISO 21218 in MI-parameter 22 “Medium”. The only legacy ‘Cl'medium identified
so faf in ISO 21218 is 128 “ISO 15628”. Further types may be added.

Applications

[ Legacy Service Entity]
7 FA S ———

Facilities

Legacy CI Port Manager

tworking & transport

: FAST

2

._% Access

é C Extended CAL )
Legacy Cl

Figure 1 — Legacy CI

Inside the ITS station, the FAST networking & transport layer protocol shall be used for the forwarding of
packets between the access layer and the facilities layer.

This requires

— implementing a CALM adaptation layer (CAL) as specified in 1ISO 21218, extended with the additional
functionality for FAST networking & transport layer support as specified in this International Standard,
which, optionally, may also include parts of the service processing functionality,

— making use of the “Legacy Cl Port Manager” as specified in this International Standard and in ISO 24102.

© 1SO 2011 — All rights reserved 5
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Legacy Cls shall specify the medium specific parameters presented in Table 1 (see 1SO 21218 for the
MI parameter 254 “MediumParameter”):

Table 1 — Legacy Cl parameters

MediumParam.mediumPar.no MediumParam.detail |Description

0 LegacyOption Optional classification of different options of the
same legacy CI

1 NWrefPM NWref of the “legacy CI Port Manager”
connecting to the applicable “Legacy Sefvice
Entity”

The “Legacy|Service Entity” shall register at the “Legacy Cl Port Manager” indicating the €l class and lg¢gacy

option of the [required legacy CI.

Further deta(ls depend on the existing communication interface technology. Normative examples for lggacy

systems comnfpliant with ISO 15628:2007 are provided in Annex B.

6.2.3 15628 applications

Applications puilt on top of an OSI layer 7, as specified in ISO 15628;2007 may be operated over an ITS|CI of

Cl class CICwl1, specified in ISO 21218. The services shall interface with the FAST networking & tran

layer protocd

NOTE In

| via the “15628 Kernel Emulator” (see Figure 2).

the given context, 15628 applications are also referred to as 15628 legacy applications.

CALM 15628 FAST ITS sgervice user entity

Applications

65628 legacy applicatiorD

Facilities

e G2 D E—

15628 Kernel Emulator

Networking & transport

EAST

sport

ITS statipn management

CALM CI
of Cl class CIC-wl1

Figure 2 — 15628 legacy service

© 1SO 2011 — All rights reserved
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The 15628 initialization phase shall be implemented with the groupcast functionality specified in this
International Standard and in ISO 24102.

The “15628 Kernel Emulator” shall perform the following tasks:

— register at server groupcast manager for periodic transmission of BST, if applicable;

— register at client groupcast manager for transmission of VST, if applicable;

— emulate the 15628 T-Kernel interface for usage by applications;

— 1
The j
Deta

6.3

6.3.1

The
basig

Subs

6.3.2

Singl
ITS s

Exanmples of single-hop communication scenarios are illustrated in Figure 3.

nap the 100238 "FlowControl” on BC-VCIl and UC-VCI.
urpose of 15628 LID shall be served by CI-ID.

led procedures are specified in Clause 8.
Communication scenarios

General

brotocols of the ITS-S networking & transport layer specified 4nythis International Standard
communication scenarios:

ingle-hop communications between ITS stations, regardless of where the stations are install

nulti-hop communications between ITS stations.

Single-hop communication scenario

e-hop communications as specified”in this International Standard involves communication
tations as described in ISO 24217.

1

equent hops may be managed either by services or by network/transport protocol extensiong.

apply to two

ed;

between two

© IS0

.

# o— Scenario A1

Figure 3 — Examples of single-hop communications

2011 — All rights reserved

Scenario A2


https://standardsiso.com/api/?name=37775724ecf7eeafbf6e5ee8c1941ee3

ISO 29281:2011(E)

Scenario A1 is a typical scenario for anouncement of ITS services provided by roadside service providers.
Further on, this is needed for traffic efficiency and road safety services.

Scenario A2 mainly is for road safety and traffic efficiency services.

6.3.3 Multi-

hop communication scenarios

Multi-hop communications as specified in this International Standard involves communication between two
ITS stations using forwarding capabilities provided by one or more other ITS stations.

Multi-hop (N-hop) communications is supported, for example, by the GeoNetworking protocol currently being

developed af ETSI, which 1S based on the geo-address information of stafions, and by the FAST networKing &
transport layer protocol specified in this International Standard.
NOTE A new work item at ISO/TC204/WG16 is developing an International Standard onp how to [apply
GeoNetworking in an ITS station compliant with CALM. The development of GeoNetworking protocols at’ETSI is baded on
the results of the GeoNet project funded by the European Commission (see Reference [7]).
N-hop broadrast was presented in Reference [1] and named “Topologically Scoped Broadcast”. An example
of N-hop bragadcast is illustrated in Figure 4. It provides data dissemination from a-Source node to all fodes
reachable with a limited number of subsequent hops. The number of subsequent hops shall be set by the
service. In Figure 4 the maximum number of hops is two.
T Destination / /_\\\ “ G T
(o] (o] A-\%rwarder o o \ (o] (o] o D
b Destination ‘/\ Destination / Destination
Fo) 04\ Foerwarder
AN / X \
P \
o o R
AN Source AN Destination
o o at most two hops ~0 o
Figure 4 —N=hop broadcast (example with N=2)
6.4 Groupcasting
Groupcast communications,includes broadcast communications and multicast communications. The defihition

and mainten
International
classes CIC-

ance of multicast groups and the related MAC multicast addresses is outside the scope g
Standard. ‘Groupcasting is applicable to all kinds of networking protocols and to Cls of t
wi1, CI€=wl3 and CIC-wl5 specified in ISO 21218.

f this
he CI

Three basicA

lIy-different types of groupcasting are given:

a)
b)

c)

event-driven groupcasting;
repetitive event-driven groupcasting;

registered periodic groupcasting.

Groupcast transmissions may be requested by, for example,

a service for dissemination of

LDM data and other groupcast pool data,

© 1SO 2011 — All rights reserved
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ITS-$ management groupcasting shall be as specified in ISO24102, if applicable.

MACtsublayer groupcasting is medium-specific and shall\be specified in the media standards, if a
A communication medium, e.g. CALM M5, may aceept control from the ITS station manageme
respect to transmission and reception of management frames commanded via the MI-SAP. Such
is expected to be specified in the related medium standard rather than in this International Standa
All pgriodic groupcast communications ‘except for those carried on MAC management frames, in
the bpsic networking protocol used,«may be processed by the ITS-MUX virtual network service, a
this Ipternational Standard.

NOTE 1 The main design goal”of groupcasting via ITS-MUX is to minimize the load in the wireless g
channels by mapping as many groupcast transmission requests as possible onto a single frame]

NOTH 2 In simple iMplementations with only one networking protocol, ITS-MUX forwards data packet

The gverall groupcasting architecture is presented in Figure 5. The building blocks are:

d)
e)
f)

)

ISO 29281:2011(E)

— ITS service announcement information,
— “forwarding data”,

any networking protocol for dissemination of
— “forwarding data”,

— “ITS Station Information” (ITSSI),

— other network-protocol-specific groupcast data,

an ITS-S management entity for dissemination of

+ Cl management data,

— ITS station management data,
+ ITSS|,

the MAC-sublayer of a Cl for dissemination of

— medium-specific MAC management data.

networking.protocol and the IN-SAP.

Sroupcasting Registration Handler” located in the “ITS Facilities Layer”;

pplicable.

nt entity with
functionality
rd.
Hependent of
s specified in

ommunication

5 between the

“Groupcasting Manager” located in the “ITS station management entity” and specified in ISO 24102;

“Groupcasting Schedulers” located in the networking & transport layer;

Cls supporting MAC groupcast frames.

© 1SO 2011 — All rights reserved
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N

ITS station management Facilities
Groupcast
< Registration
Handler
(N )
Networking & transport there may be further
f networking protocols
Grolpcast
o > &
Mapager
A ~ FAST Othef
Groupcast Groupcast
Scheduler Scheduler
Y
unicast and
> ITS-MUX event driven
groupcast
periodic
groupcast
A N )
Access
[,
CALM-MM CALM M5 CALM IR Other CI
3 supporting supporting supporting supporting
MAC MAC MAC MAC
groupcast groupcast groupcast groupcast
frames frames frames frames
Figure 5 — Global groupcasting architecture with Geo-Routing as an example
NOTE 3  Requiredmiechanisms for security related to groupcasting are outside the scope of this International Starpdard.

6.5 Networking-&transportiayerprotocols

This International Standard specifies the following ITS networking & transport layer protocols:

N-hop broadcast;

ITS station-internal forwarding;

10

FAST networking & transport layer protocol:

single-hop between ITS stations;

ITS-MUX virtual networking & transport layer service.

© 1SO 2011 — All rights reserved
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6.6 Management of ITS-S communication layers

Details of the ITS-S management entity are specified in ISO 24102.

6.7 FAST implementation architectures

The FAST networking & transport layer protocol is primarily designed for single-hop communications,
i.e. without automatic forwarding of packets at nodes between the source node and the destination node.
However, FAST also supports local forwarding which is needed in installations, where ITS-S host functionality
and ITS-S router functionality are implemented in distinct physical units. The implementation architectures
presented in Figures 6, 7 and 8 are supported.

Combined router / host A Combined router / host B

Applications Applications

CALM service layer CALM service layer

CALM networking layer CALM networking layer

Wireless Cls

CALM
Management

CALM
Management

WirelessCls

A

Wireless link T

Figure 6 — FAST implementation architecture A

Host A

Applications Router A

CALM service layer

CALM networking layer CALM networking layer

LANCI LAN CI Wireless Cls

* Local network station A *

CALM
Management

CALM
Management

Host A

Applications Router A

CALM service layer

CALM networking layer CALM networking layer

Wireless link

CALM
Management

CALM
Management

LAN CI LAN CI Wireless Cls

* Local network station B *

Figure 7 — FAST implementation architecture B
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Informative A

7 Netwo

7.1 Basick

The network
as specified
specified in |

A networking
shall provide

Networking &

Networking §
are outside t

2011(E)

Host A
Applications Router A
aac-; CALM service layer %
= 5| CALM networking layer = 5| CALM networking layer
< 2 < 2
o8 o g
< LAN CI < | LANCI | Wireless Cls
. A
Local network station A
) | al 4 .~ 4+ 0
UTNTTVITICTU TUULCT 7 TTVOL LD
Applications x
= CALM service layer i
[%]
o o}
= £ | CALM networking layer °
38 =
2 Wireless Cls

Figure 8 — FAST implementation architecture C

nnex C provides networking protocol examples for:the three implementation architectures.

rking & transport layer protocols

ng & transport layer protocols shall be identified in the IN-SAP with the appropriate SAP ad
n 1ISO 21218. The networking*& transport layer protocols shall use the service DL-UNITDA
50 21218.

protocol may imply-a dedicated transport layer protocol. The network/transport layer prof
an NF-SAP to thefacilities layer specified in ISO 21217.

L transport layer protocols shall be managed via the MN-SAP specified in ISO 24102.

L transport layer protocols may be secured via the SM interface specified in ISO 21217. D
e scope of this International Standard.

dress
A as

ocols

etails

7.2 FAST

7.21 Elem

networking & transport layer protocols

ents and basic procedures

The FAST networking & transport layer protocol is a slim protocol designed primarily for single-hop
communications that uses a two-octet FAST basic header (networking header) as shown in Figure 9. A FAST
networking & transport layer protocol extension is included to support additional functionality:

— “Local Port Protocol” (LPP);

— multiple

12

hops (N-hop broadcast) in the wireless link.
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FAST basic header

sourceAddress destinationAddress
NWref NWref

Figure 9 — FAST basic header

The sourceAddress and destinationAddress fields shall contain the NWref of source and destination,

respectively, i.e. indicating end points as specified in Table 2. Values used in the wireless link shall be
assigred-by-therouterd1S-SCU-under-the-responsibility-of- the-NWref-handler{see-Figure10)-

TOTICHTTT

NWref values used in the sourceAddress and destinationAddress fields of the FAST basic header shall be
mapped to NWref values as assigned to the service in the host ITS-SCU under the responsibility [of the NWref
handler. A unique NWref numbering scheme in an ITS station is achieved by ServiceNWref. $erviceNWref
shall [be the concatenation of NWref as assigned to the service in the host ITS-SCU,and the IT[S-SCU-ID of
the hpst ITS-SCU (see Figure 10).

NOTH 1 If a service resides in the router ITS-SCU, the NWref values used in the-FAST network/transp@rt header and
in the ServiceNWref might be the same.

ServiceNWref

Host NWref Host CCK-ID

Figure 10 —'ServiceNWref

Every router ITS-SCU shall maintain a look-up table (see Figure 11) for ServiceNWref and NWref as assigned
by the local router ITS-SCU for usage in the FAST basic header.

Local-router ServiceNWref (local host)

Link NWref Host NWref Host CCK-ID

Figure 11 — NWref look-up table

In receive mode, the destinationAddress NWref contained in the FAST basic header shall be used to search in
the column “Link NWref’. The related entry in the column “ServiceNWref’ can then be used to check the
forwarding table.

In transmit mode, the “ServiceNWref” information shall be used to identify the proper value for NWref to be
used in the sourceAddress field of the FAST basic header.

NOTE 2  This look-up table can be favorably integrated in the forwarding tables (see Figure 12).

The NWref handler shall be responsible for the unique assignment of NWref values as specified in Table 2.

© 1S0 2011 — All rights reserved 13
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Table 2 — NWref values

NWref Description

0 Groupcast manager

1-251 General services including “15628 Port Manager” and “15628 Kernel Emulator”

252 FAST networking & transport layer protocol extension used.
This value is prohibited in the sourceAddress field of the FAST basic header. It shall
be used in the destinationAddress field of the FAST basic header in order to indicate
USage of the FAST Networking & transport layer protocol extension.
If the FAST networking & transport layer protocol extension is used, the destinatign
address NWref shall be contained in the first element of the FAST extension header
as specified in Figure 25.

253 FAST networking & transport layer protocol-router ITS-SCU; only!for local forwarding
between a host ITS-SCU and a router ITS-SCU in an ITS station.

254 FAST networking & transport layer protocol-host ITS-SCU;-only for local forwarding
between a host ITS-SCU and a router ITS-SCU in andTS station.

255 Unknown/don't care (logical NULL)

The network |protocol shall maintain information as shown in the ferwarding table according to Figure 12.

Remote service

Local service

Link NWref

CI-ID

Cl Status

Link NWref

ServiceNWref

User Priority

Timegut

Figure 12 — FAST networking & transport layer protocol forwarding table — Format

The elements below “Remote service’ allow access to the ITS-S application in the peer (remote) ITS station.

— The elements “Link NWref>shall carry the NWref values as used in the FAST basic header in the link. It is

unique dnly in combination with the element “CI-ID”.

— The element “Cl-ID"%shall carry the CI-ID of the UC-VCI which connects to the peer station.

— The elerment.“Cl Status” shall contain the Cl status as specified in ISO 21218.

The elements below “Local service” allow access to the ITS-S application in the local ITS station.

— The element “Link NWref” shall carry the NWref values as used in the FAST basic header in the link. It is
unique only at the local router ITS-SCU.

— The element “ServiceNWref” shall be as specified in Figure 10.

— The element “User Priority” shall contain the user priority as specified in ISO 21218. The value of “User
Priority” for an unknown priority shall be zero.

The element “Timeout” contains time information on the validity of this entry.

14
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7.2.2 Initial settings of forwarding tables in host ITS-SCUs
7.2.21  Activation of a LAN VCI

Upon activation of a VCI to interconnect local ITS-SCUs, entries in the forwarding tables of the FAST
networking & transport layer protocol, as presented in Figure 13, shall be created in host ITS-SCU upon
request of the ITS station management entity via MN-SAP in order to enable FAST local forwarding.

NOTE These entries are not needed for implementations without local area network, i.e. where host and router
functionality is combined in a single ITS-SCU.

Remote service Local service Timeout
Link NWref CI-ID Cl Status Link NWref | ServiceNWref | User Priority
253 UC-VCI, no |“active” 254 (255, 2) 255 none

peer relation | (see 1ISO 21218)

BC-VCI

Figure 13 — FAST networking & transport layer protocol forwarding table—
Creation of LAN VCI in a hostITS-SCU
7.2.2|2 Creation and deregistration of a socket

Upor creation of a socket, the FAST networking & trafsport layer protocol in the host ITS-SCU shall create an
entry|in the forwarding table as presented in Figure 14.

Remote service Local service Timeout
Link NWref CI-ID Cl Status Link NWref | ServiceNWref | User Priority
255 “don't know” 255 or 254 | (of service, 0) |of service none

Figure 14 —FAST networking & transport layer protocol forwarding table —
Creation of a socket in a host ITS-SCU

The Link NWref\of the local service shall show the value 255. If the FAST networking & transport layer

protocol knows*that local forwarding of packets to the router ITS-SCU is needed, the value 254|may also be
used|alternately.

Upo datreaistration of the-socket tha entrny cshall ha delaeted
e giStatHoR-0thHe-SO6Ke -8t/ -SHaPBe-Ge1etea-

7.2.2.3 FASTITS service registration

Upon registration of a FAST ITS service at the groupcast manager in an ITS service provider host ITS-SCU,
the groupcast manager shall request the setting of an entry in the forwarding table for every requested Cl as
presented in Figure 15, which is actually an update of the entry presented in Figure 14.
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Remote service Local service Timeout
Link NWref CI-ID Cl Status Link NWref | ServiceNWref | User Priority

255 Cl requested for this service 255 0r 254 | (of service, 0) | of service none

NOTE The Cl might be in

another local ITS-SCU.

Figure 15 — FAST networking & transport layer protocol forwarding table —
Reeristrati £ FASTITS : derinahostTS-SCU

The Link NWref of the local service shall show the value assigned to the service by the router ITS-SCU, if
ITS-S routerjand ITS-S host functionality are contained in the same ITS-SCU, or the value 254 0 indicatg host
ITS-SCU and the need for local forwarding, or the value 255 “unknown”.
Upon deregistration of the service, the entry shall be deleted.
7.2.3 Initia] settings of forwarding tables in router ITS-SCUs
7.2.3.1  Activation of wireless VCI
Upon activafion of a wireless VCI (see the CIl state “active” in&lSO 21218), which supports the FAST
networking & transport layer protocol (see parameter 23 “NWsupport” in ISO 21218), entries in the forwgrding
table of the HAST networking & transport layer protocol in the router ITS-SCU, as presented in Figure 16, shall
be created, if applicable. Details of the creation of such entries:shall be as specified in ISO 24102.

Remote service Local service Timegout

Link NWref CI-ID Cl Status Link NWref | ServiceNWref | User Priority

255 UC-VCI, no |“active” 255 (255, 0) “‘unknown” 0 none

peer relation | (see ISO 21218)

BC-VCI

MC-VCI

Figure 16— FAST networking & transport layer protocol forwarding table —
Creation of wireless VCls

7.23.2

Reception of frame from peer station

Upon reception of a frame from a new peer station, identified by a new MAC address in the CI, the CI-ID field
of the related entry without peer relation in the forwarding table shall be assigned the relation to this new peer
station. Then a new entry for a UC-VCI with unknown peer relation shall be created in the forwarding table.

Whether creation of a new entry for a UC-VCI with unknown peer relation shall require a previous creation of a
new UC-VCI, or whether such a UC-VCI will be created only upon need, even directly by the Cl on its own
receiving a DL-UNITDATA.request service primitive, depends on implementation.

16
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Groupcast manager

ISO 29281:2011(E)

In support of the groupcast manager, entries in the forwarding table of the FAST networking & transport layer
protocol in the router ITS-SCU, as presented in Figure 17, shall be created. Details of the creation of such
entries shall be as specified in ISO 24102.

Remote service Local service Timeout
Link NWref CI-ID Cl Status Link NWref | ServiceNWref | User Priority
0 UC-VCI, no |[“active” 0 (0, 0) 255 none
peer relation | (see 1ISO 21218)
Figure 17 — FAST networking & transport layer protocol forwarding table — Groupcast|manager
7.2.3|4 Activation of a LAN VCI
Upor] activation of a VCI to interconnect local ITS-SCUs, entries in the-forwarding tables pf the FAST
networking & transport layer protocol, as presented in Figure 18, shall be*created in a router IT|S-SCU upon

requegst of the ITS station management entity via MN-SAP in order to‘enable FAST local forwarding.

NOTH These entries are not needed for implementations without local area network, i.e. where hst and router
functionality is combined in a single unit.
Remote service Local service Timeout
Link NWref CI-ID Cl Status Link NWref | ServiceNWref | User Priority

254 UC-VvCl, “active” 253 (255, 1) 255 none

wired, no (see ISO 21218)

peer relation

BC-VCI,

wired

Figure 18~—/FAST networking & transport layer protocol forwarding table —
Creation of LAN VCI in a router ITS-SCU

7.2.3|5 Registration of FAST ITS service
Subsgegquent to registration of a FAST ITS service at the groupcast manager in the ITS service provider host
|TS LCHH thl\llhg inter-ITS_-SCL] commuinicatiaon h\/ the grnllnr\ncf mnnnnnr inthe host ITS_.SCI as Spec|f|ed

in ISO 24102 if applicable, the groupcast managers in the selected router ITS-SCU shall request the creation

of an entry in the forwarding table for every selected Cl, as presented in Figure 19.

Remote service Local service Timeout
Link NWref CI-ID Cl Status Link NWref | ServiceNWref | User Priority
255 Cl requested for this service as assigned | (of service, of | of service none
by router host)
Figure 19 — FAST networking & transport layer protocol forwarding table —
Registration of FAST ITS service provider in a router ITS-SCU
© 1SO 2011 — All rights reserved 17
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Upon deregistration of the service, the entry shall be deleted.
7.2.4 Maintenance of forwarding tables for FAST ITS service initialization

7.2.41 Introduction

FAST ITS service initialization shall be as specified in ISO 24102.

7.24.2 Service provider ITS station

Upon recept on-of the first frame from 2 client ITS station in response to—a-Service-Advertisement-Frame

(SAF), as spgcified in ISO 24102, an entry in the forwarding table, as presented in Figure 20, shall beereated
in the forwargling tables of the host ITS-SCU and the selected router ITS-SCU.

Remote service Local service Timeout
Link NWref CI-ID Cl status Link NWref | ServiceNWref User
Priority
of service UC-VvCl, “connected” of service
user relation to (see 1ISO 21218)
client

Figure 20 — FAST networking & transport layer protocol forwarding table —
First frame from client

An entry shall be deleted upon timeout of the service.

7.2.4.3 Service user ITS station

Upon acknoywledgement of a received SAF for-every service supported, an entry in the forwarding table as
presented in|Figure 21, shall be created in_the forwarding tables of the host ITS-SCU and the selected rfouter
ITS-SCU, if not already existent.

Remote service Local service Timeout
Link NWref Cl-ID Cl status Link NWref | ServiceNWref User
Priority
of service UC-\ET, “connected” of client
provider relation to (see ISO 21218)
sérvice
arosadaor
'JI UVIUCTT

Figure 21 — FAST networking & transport layer protocol forwarding table — SAF received

An entry shall be deleted upon timeout of the service.

7.2.5 CIP header

The location of the optional CIP header in the FAST NPDU shall be as specified in Figure 22. The content
depends on the selected medium and the setting of the CtrlCI bits CIPO, CIP1 and CIP2.
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FAST NPDU
CIP header FAST basic FAST extension TPDU
header header

Figure 22 — FAST NPDU

These control bits may be set, for example, by the distributed congestion control algorithm, as specified in
ISO 24102, which may overrule other requests.

7.2.6

Upon
FN-Q
head

The
head

locally forwarded to the proper router via the wired local network.

The FAST networking & transport layer protocol shall call the CAL Jservice primitive DL-UNITO
with {source_address” and “destination_address” as specified in ISO 21218, according to the fory
in Figure 12 and the CtrICl bits given in the transmission request, with data equal to the NP
priority equal to the user priority given in the forwarding table.

Trangmission requests with unknown address information shall be discarded.

7.2.7| Receiving packets

Upon reception of a data packet from:a wireless ClI by means of the CAL serv
DL-UNITDATA.indication, or from the dTS*MUX virtual network protocol, the FAST networking

layer
head

Transmitting packets

a transmission request, e.g. received via the NF-SAP by means of the” serv
OMM.request, the network protocol shall create the FAST NPDU by concaténating the
br, the FAST basic header, the optional FAST extension header and the TPDUyaccording to

AST networking & transport layer protocol shall check whether the information given in the
er matches an entry in the forwarding table. A preliminary match is also/given, if the NPDU

protocol shall evaluate the network header and, optionally, the first element of the FAS
er. If the information on soureeAddress NWref, destinationAddress NWref and CI-ID matchs

ce primitive
optional CIP
Figure 22.

FAST basic
needs to be

ATA.request
varding table
DU and with

ce primitive

& transport
5T extension
s an entry in

the forwarding table, except where fields are not set, the entry shall be duplicated and complemented. If no

entrylmatches, the received packet shall be discarded.
If the| received packet was-not discarded as a result of the FAST basic header checking, the pa
processed further.

If the FAST networking & transport layer protocol extension is used, the packet shall be for
FAST networking & transport layer protocol extension.

cket shall be

varded to the

by the FAST

the ITS SCU-ID field indicates the local ITS-SCU, the packet shall optlonally be processed
li

ice primitive

FN-COMM.indication with CI-ID equal to the CI-ID of the CI that |ssued the DL-UNITDATA.indication

service primitive, data equal to the TPDU, priority equal to the priority provi
DL-UNITDATA.indication service and other parameters, as applicable, shall be called
received packet via the facilities layer to the service.

ded in the
to pass the

If the ITS-SCU-ID field indicates a remote ITS-SCU in the same station, local forwarding shall apply.

Further processing of the packet shall apply in the final destination.

A CALM medium may provide the user priority used at the transmitting station. Usage of user priority is not
defined.

© 1SO 2011 — All rights reserved
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7.2.8 Local packet forwarding between ITS-SCUs

7.2.8.1 Basics

Forwarding of packets between ITS-SCUs shall be managed with the FAST forwarding header presented in

Figure 23.

FAST Forwarding Header (local forwarding from router to host)

(253, 254)

FAST basic header

ITS-SCU-ID host

CI-ID VCI router

Flags

FAST Forwarding Header (local forwarding from host to router)

(254, 253)

HAST basic header

ITS-SCU-ID host

CI-ID VCI router

Flags

Figure 23 — FAST forwarding header (for ITS station-internal forwarding)

The leading glement shall be the FAST basic header. The next element shall be“set equal to the ITS-SGU-ID
of the host. The next element shall be set equal to the CI-ID of the VCI that gonnects to the peer station. The
flags shall bg as specified in Table 3.
Table 3 — FAST forwarding header flags
Bit 0 - Bit 6 Bit 7 Description
— ‘0’ The NPDUdoes not contain a CIP header.
— "' The NPDU contains a CIP header.
"XXXXXKX' — Cyclic packet counter. Unique in the source ITS-SCU.

7.2.8.2 Fogrwarding to host ITS-SCU
On reception of a packet from~“an ITS peer station in an ITS-S router which shall be forwarded to al host
ITS-SCU, the FAST networking & transport layer protocol shall create a new NPDU which i$ the

concatenation of the EAST local forwarding header presented in Figure 23 and the NPDU received frofn the
wireless Cl, as presented in Figure 24. The FAST networking & transport layer protocol extension shall
executed at the router ITS-SCU, but only at the final destination.

ot be

FAST locally forwarded NPDU

FAST Forwarding Header FAST NPDU
FAST basic ITS-SCU-ID CI-ID VCI FAST basic FAST extension
header (25x, 25y) host router FEEE | @R eEeEs header header el

Figure 24 — FAST forwarded NPDU

7.2.8.3 Forwarding to router ITS-SCU

On reception of a transmission request from the NF-SAP of a packet to be transmitted via a VCI of another
ITS-SCU, the FAST networking & transport layer protocol shall create the NPDU as usual, then add a FAST
local forwarding header (see Figure 23) ahead of the NPDU, as presented in Figure 24. The optional FAST

20
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networking & transport layer protocol extension shall be executed prior to executing the FAST networking &
transport layer protocol, if applicable.

The cyclic packet counter shall be incremented by 1 for every new FAST local forwarding header. It shall wrap
from 127 to zero. The counter value, together with the addresses “ITS-SCU-ID host” and “CI-ID VCI”, shall be
used to identify duplicate reception of a forwarded packet. Further details on the usage of the cyclic packet
counter are outside the scope of this International Standard.

7.2.8.4 Reception of forwarded packet

Upon reception of a locally forwarded packet, the FAST networking & transport layer protocol shall evaluate

the F

— ¥

—

NOTH

7.29

The
IPv6-

At a §

At a

—

Furth

7.21

The

AST forwarding header, whether It shall be
rocessed and forwarded to the service via NF-SAP, or
rocessed and forwarded to the VCI via IN-SAP or ITS-MUX, or
iscarded because it was already received before, or
iscarded due to invalid address information in the FAST forwarding header.
Meshed local networks are not supported by FAST local forwarding.
Local IPv6 service initialization

FAST ITS service announcement specified in 1ISO24102 optionally supports the anno
based services that are available only locally.

berver station, the IPv6 settings shall be done prior to sending out the advertisement.

lient station, upon reception of the STA offering IPv6-based services, the groupcasting man
equest setting of the required entries in the IPv6 network forwarding tables,

lequest creation of the required sockets,

equest creation of therequired VCI, if not already existent, and

otify the client application.

er details shall.be as specified in ISO 21210.

D Management

uncement of

hger shall

FAST networking & transport layer protocol shall be managed by the ITS station managem

ent entity via

the M

N-SAP.

All changes in the forwarding tables performed by the FAST networking & transport layer protocol shall be
notified to the ITS station management entity.

The management shall be as specified in ISO 24102.

© IS0

2011 — All rights reserved

21


https://standardsiso.com/api/?name=37775724ecf7eeafbf6e5ee8c1941ee3

ISO 29281:

7.211 NF-S

7.2.11.1
NF-SAP sha
FTN-SO

FTN-SO

2011(E)

AP

Services

Il provide the service FTN-SOCKET with the service primitives:
CKET.request;

CKET.confirm.

FTN-SOCKET.request shall be used by the facilities layer to request creation, modification or deletion of a

socket, inclu

FTN-SOCKH
FT-COMM s¢

NF-SAP sha
service primi

FN-CON

FN-CON

FN-CON

FN-COMM.request shall be used by the facilities layer to request tfansmission of a data packet with the

networking &

FN-COMM.c
failure of a p

FN-COMM.in
a data packe

7.2.11.2 S¢rvice primitives

7.211.21 |

The service primitive

FTN-SOCKE

jing binding information.

T.confirm shall provide a descriptor allowing the service to use the FN-COMM servjce an
prvice, and shall be used to report success or failure of a FTN-SOCKET.request.

| provide the service FN-COMM for the FAST networking & transport layer protocol with the
ives:

IM.request;
IM.confirm;

IM.indication.

transport layer protocol, without using the FAST nétworking & transport layer protocol exten

bnfirm shall be used by the FAST networking & transport layer protocol to indicate succe
evious FN.COMM.request to the facilities layer.

dication shall be used by the FAST. networking & transport layer protocol to indicate recept
t to the facilities layer.

FTN-SOCKET.request

T.request (
serviceRef,
operation,
priority

)

d the

three

FAST
sion.

SS Or

on of

shall be used by the facilities layer to request creation or deletion of a FAST socket for a FAST ITS service.

Parameter “serviceRef” shall be a number uniquely identifying the service at this host.

Parameter “operation” shall indicate creation or deletion of a socket.

Parameter “priority” shall be the user priority of the service as specified in ISO 21218.

Upon reception of this service primitive, the FAST networking/transport protocol extension shall perform the
required operation. Creation of a socket shall provide a NWref number to the requesting service. This NWref

number shall

22

be unique at this host.
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The facilities layer shall be in charge to continuously monitor whether a service is alive. If a service is no
longer alive, the facilities layer shall delete the related socket.

7.211.2.2 FTN-SOCKET.confirm

The service primitive

FTN-SOCKET.confirm (

serviceRef,
descriptor

)

shall

Parameter “serviceRef’ shall contain the same value as provided in parameter “serviceRef” i
FTN-SOCKET.request.

Para

Failu

Deletion of a socket shall be notified by assigning the value 255 to the parameter “descriptor”.

7.211.2.3 FN-COMM.request
The gervice primitive
FN-COMM.request (
descriptor,
commRef,
remoteNWref,
cl-ID,
data
)
shall[be used by the facilities layer to request transmission of a data packet using the FAST

trans

Para
respq

Para

Para

be used by the FAST networking/transport protocol extension to acknowledge a FTN-SOCK

meter “descriptor” shall be the NWref assigned by the FAST networking/transport protocol eX

bort layer protocol.

meter “commRef’ shall be a cyclic counter identifying this request. A value shall be assign
nsibility of the application.

meter “descriptor” shall identify the socket to be used for transmission of the packet.

metery“remoteNWref” shall indicate the NWref of the peer service.

e to create a socket shall be notified by assigning the value 255 to the.parameter “descriptof”.

ET.request.

h the related

tension.

networking &

ed under the

Para

meter “cl-ID” shall identify the VCI to be used to transmit the packet

Parameter “data” shall contain the APDU.

This service primitive shall be generated upon transmission request from the service that requested creation
of the socket.

Upon reception of this service primitive, the FAST networking & transport layer protocol shall create the NPDU
and request transmission of the NPDU via the selected VCI, with user priority as defined at the time of
creation of the socket.

© IS0
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7.211.2.4 FN-COMM.confirm
The service primitive

FN-COMM.confirm (
descriptor,
commRef,
errStatus

)

shall be used by the FAST networking & transport layer protocol to

notify failure of a previous
FN-COMM.rg o

The parameters “descriptor” and “commRef” shall have the same values as in the related FN-COMMrequest.

Success or failure shall be indicated with parameter “errStatus”, as specified in Table 4.

Table 4 — FTN-COMM.confirm error status

errStatus |ENUMERATED |0: SUCCESS success

1: UNSPECIFIED FAILURE failure:with unknown error code

2: CI BUSY FOR TX packet cannot be delivered to the [Cl
immediately

254: NO FORWARDING INFO don't know where to deliver the packet

255: CI SUSPENDED Cl is currently in the state
“suspended”, as specified in
ISO 21218.

The handling of errStatus by the facilities layer'with a value different to zero indicating an error is not spegified
in this International Standard.

7.2.11.2.5 KN-COMM.indication
The service primitive

FN-COMM.indication (

descriptor,
remoteNWref,
cl-1D,

data,

priority

)

shall be used by the FAST networking & transport layer protocol to indicate to the facilities layer reception of a
packet for the service that created the selected socket.

Parameter “descriptor” shall identify the socket of the service.
Parameter “remoteNWref” shall indicate the NWref of the peer service.
Parameter “cl-ID” shall identify the VCI used for reception of the packet.

Parameter “data” shall contain the APDU provided by the peer service.
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Parameter “priority” shall be the user priority of the peer service as specified in ISO 21218.

The service primitive shall be created upon successful reception of an NPDU from a VCI.

7.3

7.31

FAST networking & transport layer protocol extension

Introduction

The FAST networking & transport layer protocol extension enables extensions of the basic FAST networking
& transport layer protocol. Extensions specified in this International Standard enable

—

— I

7.3.2

7.3.2

NF-§
proto

NF-§

with the three service primitives:

—

—

—

FT-C
netw

FT-C

FT-C
recef]

7.3.2

7.3.2

N-hop broadcast communications, and

PP.
NF-SAP

1 Services

col, to be used also for the FAST networking & transport layer protocol extension.

AP shall provide the service FT-COMM for the FAST netwerking & transport layer proto

FT-COMM.request;
FT-COMM.confirm;
FT-COMM.indication.

OMM.request shall be used by the facilities layer to request transmission of a data packet w
brking & transport layer protocol extension.

AP shall provide the service FTN-SOCKET as specified for the FFAST networking & transport layer

tol extension

ith the FAST

n to indicate

n to indicate

The 1

FT-C

OMM.confirm shall be used by the FAST networking & transport layer protocol extensio
success or failure of a previous FT.COMM.request to the facilities layer.
OMM.indication shali’be used by the FAST networking & transport layer protocol extensig
tion of a data packet by the facilities layer.
2  Service-primitives
2.1, ET-COMM.request
ervice primitive
OMM.request (
descriptor,
commRef,
remoteNWref,
cl-ID,
hopCount,
IppCitrl,
data

)

shall be used by the facilities layer to request transmission of a data packet using the FAST networking &

trans

© IS0

port layer protocol extension.

2011 — All rights reserved
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Parameter “commRef”’ shall be a cyclic counter identifying this request. A value shall be assigned under the
responsibility of the application.

Parameter “descriptor” shall identify the socket to be used for transmission of the packet.
Parameter “remoteNWref” shall indicate the NWref of the peer service.
Parameter “cl-ID” shall identify the VCI to be used to transmit the packet.

Parameter “hopCount” shall indicate the initial value to be put into the element “hop count” of the FAST
extension header specified in Figure 25. For MAC unicast transmission, this parameter shall be set to zero.

Parameter “lppCtrl” shall contain information needed for the FAST networking & transport layer. prgtocol
extension LHP.

Parameter “data” shall contain the APDU.

This service |primitive shall be generated upon transmission request from the service that,requested crgation
of the socket]

Upon receptipn of this service primitive, the FAST networking & transport layer protocol extension shall dreate
the TPDU gnd shall forward the TPDU to the FAST networking & trangport layer protocol. The FAST
networking & transport layer protocol shall create the NPDU and shall request transmission of the NPD[U via
the selected \VCI, with user priority as defined at the time of creation of the/socket.

7.3.2.2.2 KT-COMM.confirm
The service primitive

FT-COMM.confirm (

descriptor,
commRef,
errStatus

)

shall be used by the FAST networking &"‘transport layer protocol extension to notify failure of a previous
FT-COMM.regquest. It may be used to notify success of a previous FT-COMM.request.

The parameters “descriptor” and “CcommRef” shall have the same values as in the related FT-COMM.reqyest.

Success or failure shall besindicated with parameter “errStatus”, as specified in Table 4.

The handling of errStatus by the facilities layer with a value different to zero indicating an error is not spegified

in this International Standard.
7.3.2.2.3 L;QQMM_in.di.l;ation

The service primitive

FT-COMM.indication (
descriptor,
remoteNWref,
cl-ID,
data,
priority
)

shall be used by the FAST networking & transport layer protocol extension to indicate to the facilities layer
reception of a packet for the service that created the selected socket.
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Parameter “descriptor” shall identify the socket of the service.

Parameter “remoteNWref” shall indicate the NWref of the peer service.

Parameter “cl-ID” shall identify the VCI used for reception of the packet.

Parameter “data” shall contain the APDU provided by the peer service.

Parameter “priority” shall be the user priority of the peer service as specified in ISO 21218.

The service primitive shall be created upon successful reception of an NPDU from a VCI.

7.3.3

The
prese

Header

optional FAST networking & transport layer protocol extension uses the FAST"extern
nted in Figure 25.

sion header

FAST extension header

T-control field [ Hop count
element

destinationAddress ' Other optid
NWref |

the T|

The {irst two elements in the FAST extension header aré mandatory, i.e. the destinationAddres|
-control field.
lestinationAddress NWref field contains the NWref value contained in the destinationAddres|

The ¢
in ca

The
actio

T-Control field indicates which optional elements are present in the FAST extension head

Figure 25 — FAST extension‘header

be no FAST networking & transport layer pretocol extension is used.

ns shall be performed. Details of the“T-control field are specified in Table 5.

Table 5 —T-control field

nal I

o

R

s NWref and

s NWref field

er and which

B7 ||B6 [BS5 (B4 |B3.-{B2 |B1 |BO |Description
X X X X X X X 0 [No hop count element present
X X X X X X X 1 |Hop count element present. The FAST networking & transport
protocol extension shall perform the multi-hop broadcast
procedure.
X X X X X X 0 X INo PP eaderpresernt
X X X X X X 1 X |LPP header present. The FAST networking & transport layer
protocol extension LPP shall be performed as specified in
ARIB STD-T88.
X x |Reserved
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7.3.4 Multi

-hop broadcast

Multi-hop broadcast with a given number, N, of hops was presented in Reference [1] by the name of

“Topologicall

y Scoped Broadcasting” (see Figure 4). Data transmission shall use a MAC broadcast frame.

Every receiving ITS station

— shall act as destination, if applicable,

— shall act as a forwarder depending on the actual hop count.

Decision on
the basis of
header. Initi
transmission

The FAST n

btworking & transport layer protocol extension may limit the value ofthe hop count accord

bl setting of the hop-counter shall be under the responsibility of the service \requgsting
of the data packet. The initial value of the hop counter shall indicate the number,of subsequent
hops, i.e. the value 0 shall disable multi-hopping. Every receiving entity shall read the hop counter. If the yalue
is 0, the packet shall no longer be forwarded. If the value is greater than 0, it shall be degremented and the
packet broadcast again.

operational needs or regulatory requirements.

7.3.5 Local Port Protocol

The LPP sh4

The LPP hes

Il be as specified in ARIB STD-T88.

der shall be as specified in Figure 26.

Local Port Protocol header

PDU type

PDU parameter | Transagction identifier

Extensional parameter
(optionally)

Figure\26 — LPP header structure

LPP is a transaction-oriented protocol that enables efficient execution of applications and makes| data
transactions fobust.

LPP provides
a) transacti

1) datd

the followingtransaction services:
DN service entity:

exchange functions per transaction;

2) unid

H tH L daot P2 H + tH H M
nmovuulialr Uuata™stTriidn Iu uarioacvtlult SstTrvive,

3) request-response-type transaction service;

4) data resend function (optional);

5) message segmentation/re-assembly function (optional);

6) tran

saction abortion function;

b) connection management service entity:

— communication connection query service;

28
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— communication disconnection notice service;

— accept port query service.

provides the following transaction service primitives to applications.
Invoke

The invocation of the “Invoke” service results in the generation of a new transaction. Every
started by calling this primitive.

transaction is

bort

The invocation of the “Abort” service results in the abortion of an active transaction.
blso provides the following connection management service primitives to applicafions:
Connect (transaction start query/notification primitive);

[Pisconnect (DSRC disconnection notification primitive);

RegisterPort (Port registration primitive);

DeregisterPort (Port deregistration primitive).

ITS-MUX

7.4.1| Functionality

ITS-MUX is an optional feature for concatenating groupcast PDUs which can be used
groupcasting.

In transmit mode, it performs concatenation of NPDUs prepared for MAC groupcasting by differe
protocols, e.g. FAST, Geo-Routing ‘and ITS-MUX. In receive mode, it de-concatenates NPDUs
single¢ packet contained in a DL-UNITDATA.indication service primitive.

Figu

ne 27 shows the architécture of ITS-MUX.

ITS-SSI @ CP NF
e '

y

for efficient

nt networking
received in a

Geo-Routing FAST

ITS-MUX

eriodic groupcast

others

Periodic groupcast

LP
Unicast and
event driven
groupcast
Periodic groupcast
Unicast and
event driven
groupcast
Unicast and
event driven
groupcast

Figure 27 — ITS-MUX architecture
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7.4.2

ITS-MUX NPDU

The structure of the ITS-MUX NPDU is presented in Figure 28.

NPDU container for | NPDU containers for | NPDU containers for | NPDU containers for
ITS-MUX Geo-Routing FAST other NW protocols
(optional) (optional) (optional) (optional)
Figure 28 —ITS-MUX frame elements
The detailed|structure of an NPDU container shall be as presented in Figure 29. The NPDU container carries

an NPDU, a single SAP address indicating the type of networking protocol of the NPDU,_ as -specified in
ISO 21218, and a control field indicating length of the D/S-SAP field and the NPDU in multiples of an|octet
and presenceg of a further container in the ITS-MUX NPDU.
Length Indicator D/S-SAP NPDU
X XXX XA XXX XXX XX X X Length of NPUD in multiples.of an octet, including D/S-SAP field
y [ Next NPDU indicator
y=0: This is the last NPDU
y=1. There is a next NRDU
Figure 29 — General ITS-MUX NPDU container

The NPDU ¢ontainer for ITS-MUX shall be the first container in the ITS-MUX NPDU, if present. The only

information gontained in this container shall be ITSSI, as presented in Figure 30:
a) station I, which is preferably globally unique;

time stamp, indicating time of-generation of ITSSI;
position of ITS station —three dimensions;
speed of{ITS station ='scalar value;

heading pf ITS:station, i.e. direction of movement — two dimensions;

f) further optienal elements

Optional

Station ID
elements

Time Position Speed Heading

Figure 30 — ITSSI

Depending on the installation, ITSSI may also be provided in another NPDU container, e.g. by the
Geo-Routing protocol. ITSSI shall be present only in a single NPDU container of an ITS-MUX NPDU. Details
on how ITSSI is delivered to which networking protocol and which entity shall process the received ITSSI are
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outside the scope of this International Standard and may be defined by implementation. If ITSSI is not carried
in the ITS-MUX NPDU container, source and destination addresses for ITSSI shall be reported in the NPDU of
the related networking protocol.

7.4.3 Procedures

7.4.31 Transmit mode

Available NPDUs shall be put into ITS-MUX NPDU containers as presented in Figure 29. D/S-SAP shall
indicate the type of networking protocol as specified for the IN-SAP address in ISO 21218.

Forwprding of an ITS-MUX LSDU to the IN-SAP shall occur at regular time intervals, as requested by the
servige at time of registration at the groupcast manager.

Details on how ITS-MUX communicates with other networking protocols are outside the scope of this
International Standard.

7.43|2 Receive mode
Upor] reception of a DL-UNITDATA.indication service primitive from the* IN-SAP (see ISO 21218, every
existént NPDU container shall be processed such that the NPDU contained in it shall be forwarded to the
networking protocol indicated in D/S-SAP.

Details on how ITS-MUX communicates with other networking protocols are outside the scope of this
International Standard.

8 [Facilities layer protocols

8.1 | General
The facilities layer comprises OSlI layersfive, six and seven as specified in ISO 21217.

The facilities layer shall provide an-MF-SAP with service primitives for management purposes, as specified in
ISO 24102.

The facilities layer shall be'connected to services via an APl (FA interface specified in ISO 21217). Details of
the APPI are outside the.scope of this International Standard.

The facilities layershall use the services provided in the NF-SAP by the networking & transport layer.

8.2 | Groupcast registration handler

The groupcast registration handler shall be as specified in ISO 24102.

8.3 Repetitive packet transmission handler

The facilities layer shall be responsible for repetitive transmission of data packets, as requested by the service.

8.4 Legacy Cl Port Manager
Upon registration of a legacy Cl at the ITS station management entity as specified in 1ISO 24102, the ITS

station management entity notifies the “Legacy Cl Port Manager” of the presence of this legacy Cl, indicating
the CI-ID and the type of legacy Cl as specified in ISO 24102.
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The “Legacy Cl Port Manager” shall

a) create a socket for the FAST networking & transport protocol, which includes assignment of a host NWref

number from the NWref handler, and

b) notify availability of a socket to the ITS station management entity, indicating the host NWref number and

the CI-ID of the related legacy CI.

The “Legacy CI Port Manager” shall maintain a separate host NWref number for each legacy ClI registered in

the ITS station.

Details on ISEO-15628 tegacy Cisare providedHrrAnnexB:

8.5 15628 Kernel Emulator

8.5.1 15628 legacy applications

The 15628 I¢gacy application “option 3” shall be treated in the same way as ITS-S applications designed for

the FAST protocol.

NOTE THe functionality of ACn commands specified is not supported.

8.5.2 Clclasses

The “15628 Kernel Emulator” enables ITS applications built on ISO 15628:2007 to be operated over a ¢ALM
wireless Cl ¢f Cl class CIC-wl1 specified in ISO 21218, based-~on the FAST networking & transport |layer

protocol. Usage of Cls of Cl class CIC-wl5 specified in ISO 21218 are prohibited.

8.5.3 Registration of 15628 applications

In a server gtation the “15628 Kernel Emulator” shall register available 15628 applications at the groupcast

manager using A-REQUEST 1 “GCregServer”, with-parameters as specified in Table 6.

Table 6 — Registration of- 15628 server application at groupcast manager

Parameter Name

Value

ApplicationD As specified in ISO 24102
GCschedulge As specified in ISO 24102
Priority As specified in ISO 24102

ServiceData1Reg.fastService.servicelD

“aid” contained in

as
e 4C000.90N7
oz

“ApplicationList” specified in

TOU TJ U. 2007

ServiceDataReg.fastService.Data

not present

ServiceDataReg.fastService. NWref

As specified in ISO 24102

ServiceDataReg.fastService.serviceChannel

As specified in ISO 24102

The purpose of “BeaconID” specified in ISO 15628:2007 shall be given by the “serverID” contained in the

“STA”.

32
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In a client station the “15628 Kernel Emulator” shall register available 15628 applications at the groupcast
manager using A-REQUEST 4 “GCregClient”, with parameters as specified in Table 7.

Table 7 — Registration of 15628 server application at groupcast manager

Parameter Name Value

ApplicationIlD As specified in ISO 24102

Priority As specified in ISO 24102

SeryicelD “aid” as contained in “ApplicationList” specifiedin

ISO 15628:2007

ContextData

“eid” and “parameter” as contained in~ApplicatiopList” and
“obeConfiguration” as contained in *VST”; “eid”, {parameter”
and “VAT” as specified in ISO 15628:2007.

8.5.4| Operation phase

In th
spec

The

fied in ISO 15628:2007, shall be exchanged.

in ISP 15628:2007. Concatenation and chaining shall béisupported.

The

messageType” element shall be as specified in“Table 8.

Table 8 =ISelection of “messageType”

b operation phase, the PDUs of the 15628 services GET;)SET, ACTION and EVENT-REPORT, as

data” element in the “Data Exchange” PDU specifieddn ISO 24102 shall carry the T-APDU as specified

REPORT .response

15628 service primitive 15628 parameter |FAST

“mode” “messageType”
SET|request, ACTION.request, EVENT-REPORT.request 0 5
GET|.request — 6
SET|request, ACHHON.request, EVENT-REPORT.request 1 6
GET|.response, SET.response, ACTION.response, EVENT- — 7

The 15628 parameters “FlowControl” and “LID” are not supported explicitly. “FlowControl” and “LID” shall be
considered in the operation phase as specified in Table 9.

© IS0
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Table 9 — 15628 “FlowControl” and “LID”

15628 CALM

FlowControl LID Mode Purpose messageType VCI

1 broadcast 0 Broadcast transmission 5 TX via BC-VCI
1,4 private 0 Data transmission 5 TX via UC-VCI
7 private 1 Data exchange — Request 6 TX via UC-VCI
10 private — | Data exchange — Response 7 TX via UC#/C
2,3,5,6,8, — - |— — —

9, 11

The purpose|of 15628 “LID” shall be served by CI-ID.

8.6 Basic|primitive application functions

Basic primiti
and so on.

service.

e application functions are an essential element of legacy. Cls according to option 2 specif
Annex B. They are related to on-board unit resources such as human-machine interface, IC card intq
Fach basic primitive application function is uniquelyaddressed by a port number. A roa
station selects and combines basic primitive application functions\(see Figure B.2) in order to realize a sp

Examples of|the basic primitive application functions are shown in Annex D.

NOTE Basic primitive application functions are executed on LPP.

9 Comm

9.1

CIP manag

CIP management

n elements and procedures

ent is the procéss to include CIP information in the NPDU, i.e. in the “data” element ¢

DL-UNITDATA service specified in ISO 21218, for the following purposes:

Requesf setting ©fyTX CIP to the values provided in the CIP header of the “data” element g

DL-UNITDATAxequest service primitive prior to transmission of the frame:

— re

ve)CIP header from NPDU prior to transmission;

edin
rface
dside
ecific

f the

f the

do not remove CIP header from NPDU prior to transmission.

TX parameters of the peer station are present;
RX parameters of the receiving station are present;

both TX and RX parameters are present.

Details of RX and TX CIPs depend on the medium.

34

Notify presence of a CIP header in the DL-UNITDATA.indication service primitive:
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CtrICI bits C1 to C4 of the CI-ID (see ISO 21218) shall be used to indicate the presence of CIPs in data
packets passed via the IN-SAP. CIP0, CIP1, CIP2 shall select in a medium-specific way which RX and TX CIP
are included in the NPDU. CtrICI bits not being used shall be set to zero.

For transmission of packets, the setting of the related CtrlCI bits shall be done by the distributed congestion

control protocol in the CALM networking layer in the field “destination_address” of the DL-UNITDATA.request
service primitive (see Table 10).

Table 10 — “destination_address” field CtriClI bits in DL-UNITDATA.request

C4 C3 C2 C1 Command / notification
0’ '0' 0’ '0' Nothing to be done
ClpP2 CIP1 CIPO 0’ Evaluate and apply TX CIP parameters and remove thegm from

NPDU prior to transmission of the frame.

ClpP2 CIP1 CIPO 1’ Evaluate and apply TX CIP parameters and keep them jn the
NPDU for transmission in the frame:

For reception of packets, the setting of the related CtrICl bits for TX parameters shall be done by CAL in the
field {source_address” of the DL-UNITDATA.indication service primitive (see Table 11).

Table 11 — “source_address” field CtrlCLbits in DL-UNITDATA.indication

c4 C3 C2 Command / notification

'0' '0' '0' No TX CIP parameters are present.

ClpP2 CIP1 CIPO | TX CIP parameters are present in received NPDU.

For reception of packets, the setting of the related CtriCI bits for RX parameters shall be done by CAL in the
field {destination_address” of the' DL-UNITDATA.indication service primitive (see Table 12).

Table 12(="*destination_address” field CtrICI bits in DL-UNITDATA.indication

c4 C3 C2 Command / notification

0’ '0' '0' No RX CIP parameters are present.

Clp2 CIP1 CIPO |RX CIP parameters are present in received NPDU.

The setting of C1 to C7 in the field “source_address” of the DL-UNITDATA.request service primitive is not
specified so far in this International Standard. The bits shall be set to zero if not specified differently in the
relevant International Standard on CALM.

The MAC header transmitted in the air needs to report the type of frame, i.e. whether it contains a CIP header

or not. How this information shall be transmitted in the frame is outside the scope of this International
Standard. Only selected CALM media may support CIP management.
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9.2 NF-SAP

The NF-SAP

— create a

— delete a

shall provide services to
socket,

socket,

— request transmission of a packet, and

— notify reception of a packet.

Details depe

9.3 MN-S|

The CALM r
specified in |

10 Confol

Protocol Imp
TS 102 985-

11 Testm

nd on the networking & transport layer protocols.

P

50 24102.

‘mance

ethods

etworking layer shall provide an MN-SAP with service primitives for management purposss, as

ementation Conformance Statements (PICS) shall be made based on the Technical Specifigation
on Intelligent Transport Systems (ITS), currently under, development at ETSI.

Conformance tests shall be performed based on the Technical Specifications TS 102 985-2 on Test [Suite

Structure an
under devela

pment at ETSI.

| Test Purposes (TSS&TP) for ITS and TS102 985-3 on Abstract Test Suite (ATS) for ITS{ both

36
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CALMfast {ISO (1) standard(0) calm-fast(29281) version0+v(0)} DEFINITIONS ]

y

.
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Annex A
(normative)

ASN.1 definitions

Use of modules

ASN.1 modules specified in Clause A.2 shall be used. ASN.1 BASIC-PER, UNALIGNED a
[EC 8825-2 shall apply. The definitions are made such that every ASN.1 element has*a
br multiple of a byte.

ASN.1 modules

IMPORTS

IN-SAPaddress, Link-1ID, CIstatus, MedType¥ UserPriority FROM

ISO (1) standard(0) calm-1l1l-sap(21218)}

rersionl (1)}

'ransportAddressType, TransportAddress FROM TRANSPORT-ADDRESS-MIB;

1+- End of IMPORTS

fontextData: :=0CTET STRING

5 specified in
length of an

:=BEGIN

CALMllsap

ITS-sculd FROM CALMmanagement {ISO (1) standard(0) calm-management(24102)

PeleteFAST: :=SEQUENCE -— used 1in 24102
{
reference INTEGER (0. .255)
}
PeleteNotFAST: : =SEQUENCE -— used in 24102
{
reference INTEGER (0. .255)
}
FastContext: :=SEQUENCE -— used in 24102
L
L
servicelD ServicelD,
contextData ContextData,
userNWref NWref
}
FASTtimeout: :=INTEGER(0..65535) -—- Used in FAST forwarding tables;
© 1SO 2011 — All rights reserved
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FastService: :=SEQUENCE
{

fill [0]
servicelD [1]
serviceData [2]
serverNWref [3]
serviceChannel [4]

}

IpAddressInfo: :=SEQUENCE

{

—-— used in 24102

BIT STRING
ServicelD,
ServiceData OPTIONAL,
Nwref OPTIONAL,
ServiceChannel OPTIONAL

(SIZE(3)),

ad Y‘QQQ'T‘WI‘\Q Tran pmr'f‘ﬂr\]r\]r‘a ’T’(po,
address TransportAddress
}
IpContext: :=SEQUENCE -- used in 24102
{
seyvicelD IpServicelD,
corftextData IpContextData,
ipInfo IpInfo
}
IpContextData: :=0CTET STRING
IpInfof :=SEQUENCE
{
address IpAddressInfo
}
IpServijice: :=SEQUENCE -— used in 24102
{
£i11 [0] BIT STRING  (STZE(6)),
serviceID [1] IpServicelD,
sexviceData [2] IpServi¢ebData OPTIONAL,
ipInfo [3] IpInfo;
serjviceChannel [4] SerwiceChannel OPTIONAL
}
IpServficeData: :=0CTET,.STRING
IpServliceID: :=INTEGER(0..127,...)
NPDUcohtainer: :zSEQUENCE
{
hegder NPDUcontHead,
sag IN-SAPaddress,
npdu OCTET STRING —-— depends on NW protocol

}

NPDUcontHead: : =SEQUENCE
{

length INTEGER (0..32767),
next BIT STRING (SIZE(1l)) -- next container flag (l=present)
}
NWref: :=SEQUENCE
{
lptp BIT STRING (SIZE(1l)), -- LPTP flag (l=used)
nwRef INTEGER (0..127)

}
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{
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-- parameter of 15628 CI
-- used in 24102

-— NWref of 15628 Port Manager

legacyOption [0] INTEGER(0..255),
nWrefPM [1] Nwref,
- [2-254]
}
ServiceChannel: := SEQUENCE

{

T

serviceChannel INTEGER (0..255),

medium MedType,
schParams OCTET STRING

}

berviceData: :=0OCTET STRING
bervicelID: :=INTEGER(0..127,...)

berviceNWref: :=SEQUENCE

{
nWref NWref,

iTS-sculd ITS-sculd
}

etConfFAST: :=SEQUENCE

{
reference INTEGER (0. .255)

}

etFAST: : =SEQUENCE
{

reference INTEGER(0..255),
remoteNWref Nhret,

ciid Link-ID,
ciStatus CIstatus,
linkNWref Nwref,
serviceNWref ServiceNWref,
priority UserPriority,
timeouty FASTtimeout

}

etNQLEAST: : =SEQUENCE
{

-— used in 24102

-— used in 24102

-— used in 24102

reference INTEGER(0..255),
remoteNWref NiWwref,

ciid Link-ID,
ciStatus CIstatus,
linkNWref Nwref,
serviceNWref ServiceNWref,
priority UserPriority,
timeout FASTtimeout

}

UpdateFAST: : =SEQUENCE

{
fill [0] BIT STRING

© 1SO 2011 — All rights reserved
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reference [1] INTEGER(0..255),
remoteNWref [2] Nwref OPTIONAL,
ciid [3] Link-ID OPTIONAL,
ciStatus [4] CIstatus OPTIONAL,
linkNWref [5] NwWref OPTIONAL,
serviceNWref [6] ServiceNwWref OPTIONAL,
priority [7] UserPriority OPTIONAL,
timeout [8] FASTtimeout OPTIONAL
}

UpdateNotFAST: : =SEQUENCE -— used in 24102
{
fill [0] BIT STRING (SIZE(1)),
reflerence [1] INTEGER(0..255),
renoteNWref [2] NwWref OPTIONAL,
ciild [3] Link-ID OPTIONAL,
cidtatus [4] CIstatus OPTIONAL,
linkNWref [5] Nwref OPTIONAL,
seqviceNWref [6] ServiceNwref OPTIONAL,
prijority [7] UserPriority OPTIONAL,
timeout [8] FASTtimeout OPTIONAL

}

END

NOTE Tgrminology has changed since ISO 21218 was published. The above specification of an ASN.1 module
considers the [atest terminology to be implemented in the secondedition of ISO 21218.
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Annex B
(normative)

15628 legacy CI

B.1 15628 legacy Cls

This ginnex specifies further requirements for legacy Cls compliant with ISO 15628:2007.

Two [options of handling 15628 legacy Cls are specified. Distinction is made based on the way the 15628
serviges are implemented.

Option 1: Restricted to Cl class CIC-wl5 specified in 1SO 21218. Adaptation to CALM performed by
means of a “15628 Agent Application” below the IN-SAP being responsible for the quick parts
of the service, a “15628 Principal Application” above the NF-SAP being responsibl¢ for the slow
parts of the service and for global control of the service, ‘and the “15628 Port Mpnager” (see
Figures 1 and B.1).
Option 2: Restricted to Cl class CIC-wl5 specified in ISO®1218. Adaptation to CALM performed by
means of the LPCP below the IN-SAP, the :FAST networking & transport Igyer protocol
extension LPP, and the “15628 Port Manager™{(see Figures 1 and B.2).
The {Agent Application” and the LPCP shall provide the functionality of CAL specified in ISO 21218.

The purpose of “LID”, specified in ISO 15628:2007) shall be achieved by means of the CI-ID of a UC-VCI.

B.2 |Option 1

Figure B.1 shows the architecture for.option 1. Two communication entities are distinguished in Figure B.1:

Q
~
-

5628 FAST ITS service provider entity (communication master) typically implemented as 15628 DSRC
badside unit (RSU), and not aware of CALM;

—

b) CALM 15628 FASFITS service user entity (communication slave) with a functionality normally available in
15628 DSRGC-pn~board unit (OBU), implemented in a CALM mobile unit.

Q

NOTH 1 Thelcommunication master can also be implemented as presented for the communication slave

NOTH 2 The term “DSRC” used above does not refer to IEEE DSRC but to ISO 15628:2007.
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CALM 15628 FAST ITS service user entity

Applications

15628 Principal
Application

MF

Networking & transport

5 FAST
% 15628 FAST ITS service-provider entity
g Access
L‘% CAL - Agent Application 15628 Application
E Application Interface Application Interface
_ CM—1ISO 15628  4—— Ly ISO 15628
] CM - OSl layer 2 OSl layer 2
CM - OSl layer 1 OSl layer 1
& /Y
| PSDU |

Figure B.1 — CALM 15628 architecture with “Agent Application”

The complele 15628 legacy.-1TS service is arranged in an “Agent Application” and a “15628 Prigcipal
Application”.[ The “Agent-Application” shall autonomously handle time-critical packets received via the
“Application |nterface”, i.e~packets received from the FAST ITS service provider application in the RSU. Dther
packets may| be forwarded to the “15628 Principal Application” without execution by the “Agent Applicdtion”,
e.g. packets pddressed to the HMI interface or to an OBU component.

The 15628 |[FAST ITS service user entity contains a CALM 15628 communication module (CM), the
“Application Interface”, the CAL contained in the "Agent Application”, the "Legacy CI Port Manager” interfacing
to the MF-SAP, the NF-SAP and the API, and the “CALM 15628 Principal Application”.

The “Agent Application” shall interface the communication stack of the CM compliant with ISO 15628:2007 via
the “Application Interface”. Examples of an “Application Interface” are given in References [2] and [3].

The “Agent Application” shall interface the networking & transport layer via the IN-SAP, providing the
functionality of the CAL specified in ISO 21218. The networking protocol used to connect the “Agent
Application” to the “15628 Port Manager” shall be FAST. The value of “NWref” selecting the “Legacy CI Port
Manager” shall be assigned by the ITS station management entity upon activation of the “CALM 15628 CI".

If service data units (SDUs) are simultaneously received via the “Application Interface” and via the IN-SAP,
priority shall be given to the SDUs received via the “Application Interface”.
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The CALM 15628 CI shall provide an MI-SAP compliant with ISO 21218 and ISO 24102, with restrictions and
amendments as specified in this International Standard. The CALM 15628 CI shall be of CI class “CIC-wl5”
and of Cl access class “CIAC-1" according to ISO 21218. IM-parameter 23 “NWsupport®, specified in
ISO 21218, shall indicate a single networking protocol only, i.e. FAST.

In order to register the Cl, REQUEST 0 “RegReq”, specified in ISO 21218, shall be used with

— parameter “medType” set to ISO 15628:2007 (128), and

— parameter “macAddress” set to the all-zero locally administered individual address 02-00-00-00-00-00 to
indicate a Cl without MAC address.

The ‘{G/U” bit in the CI-ID shall always be set to zero. There shall always be only a single UC-VE

be ng

Every

B.3 |Option 2

Figure B.2 shows the architecture for option 2 which consists of equal peér stations.

BC-VCI and no MC-VClI, although this does not preclude reception of groupcast frames,

BST received shall be forwarded to the “Legacy Cl Port Manager”.

CALM 15628 FAST service user entity

Applications

Basic primitive
application functions

Facilities

Legacy Cl Port Manager

I Networking & transport

e FAST - LPP extension

Access

4 LPCP h

. There shall

ELCP

ITS station management

© IS0

- /
CM - ISO 15628

MI

CM -0OSllayer1/2

Figure B.2 — Option 2

2011 — All rights reserved
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The “Local Port Control Protocol” (LPCP) performs as an adaptation layer for ISO 15628-type DSRC. It shall
be built on top of the “Extended Link Control Protocol” (ELCP) specified in 1SO 24103. The ELCP shall be

addressed in

NOTE Th

the BST and VST with the application Id “aid”’=18 specified in ISO 15628:2007.

e ELCP is designed to support IP communications and non-IP communications.

The complete 15628 legacy service is implemented above the facilities layer by means of “Basic primitive

application fu

nctions”.

The networking protocol used to connect the “Basic primitive application functions” to the LPCP shall be FAST
with transport layer extension LPP. The value of “NWref” selecting the “Basic primitive application functions”

via the “Legs

cv Cl Part Manaaar” mav ha accianad dvynamicalhs by tha ITS ctation manaaamant antityv
Yoo ge—Ha Y06 aSSIighe &y atHea By tHe+1o-StatdoRaiage e htY

activation of

B.4 Comn
B.4.1.1 Lin

Upon recept
ISO 15628:2

delete th
create a
associat

acknowl
ISO 156

Upon recepti
— forward
delete tH

Upon timeoy
delete the re

B.4.1.2 Ci
Possible stat|

The states “

he “CALM 15628 CI” or may be set by implementation.

hon procedures

k management

on of a BST which shall result in the creation of a new “LID” in ac.DSRC OBU, as specifi
D07, the “CALM 15628 CI” shall

e existing UC-VClI,
new UC-VCI,
e the CI-ID of this new UC-VCI with the BeaconID centained in the BST, and

bdge the BST by transmission of a VST, if appropriate, in accordance with the rules specif
8:2007.

pn of a RELEASE command, as spegified in ISO 15628:2007, the “CALM 15628 CI” shall
he RELEASE command to the.‘Legacy CI Port Manager”, and
e related UC-VCI.

t of the validity of a-BeaconID, as specified in 1SO 15628:2007, the “CALM Legacy CI”
ated UC-VCI.

states

es of a'CALM ClI are specified in 1ISO 21218.

suspended” and “inactive” shall not apply for “CALM Legacy Cls” implemented as back-s

upon

ed in

ed in

shall

catter

devices specified in Reference [5].

All state changes are notified to the “Legacy Cl Port Manager” as specified in ISO 24102.
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B.5 15628 IM-parameters

B.5.1 Applicable parameters

Table B.1 specifies the details of Ml-parameters specific to a 15628 “CALM Legacy CI”, and 15628
parameters. Ml-parameters specified in 1ISO 21218 but not contained in Table B.1 are not mandatory for a
15628 “CALM Legacy CI”.

NOTE MI-Param.No equal to 254.128.x identifies 15628-parameter number x.

———————————————— Fable B-1—15628-Ml-parameters

MiiParam. Parameter Name Range / Description Owner
No values

0 AuxiliaryChannel 0 No support of generic ACH See
1I$0O 21218

1 ControlChannel 0 No support of generic CCH See
1I$O 21218

2 ServiceChannel 0 No suppoft of generic SCH See
1$0 21218

22 Medium 128 Indicating CALM 15628 See
1$O 21218

50 ManufacturerDevicelD same as Concatenation of See
ISO 21218 | ObeConfiguration.equipmentClass 1$0 21218

and

ObeConfiguration.manufacturerlD

254.128.0 |LegacyOption 0, 0: The Cl is not a legacy ClI
1-255 Sequential option number
254.128.1 |NWrefPM 0-255 NWref of FAST networking &

transport layer protocol pointing to
the “Legacy CI Port Manager”

254.128.2 — Reserved for future use
254,.128.255
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B.5.2 Description

B.5.2.1 ManufacturerDevicelD (MI-Parameter 50)

Table B.2 specifies details of parameter 50 “ManufacturerDevicelD”.

Table B.2 — 15628 parameter type

ASN.1 type

Valid range

Description

MI-Param.nyanufacturerDevicet

v

manufacturer ID

TU)\t btl il Y “\.,\.,\.,\.,u LLLLRLRRLL I”, Wi ICIT LUI Igt; L 8 b; Idl dbtUl IS
eeee presents the hexadecimal
equivalent of the equipment class, |Equipment class and manufacturer
and mmmm presents the ID used in VST as specified in
hexadecimal equivalent of the ISO 15628:2007

B.5.2.2 NWrefPM (Parameter 254.128.1)

Table B.3 spgcifies details of parameter 254.128.1 “NWref15628PM”.

Table B.3 — Parameter NWref15628PM

ASN.1 type

Valid range

Description

Param15628.nWrefPM

As specified in
Annex A

NWref-of FAST networking & transport layer protodol
pointing to the “15628 Port Manager”

46
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CA

This

The

C.2

C.2.1 FAST ITS service with STA and STC

C.21

Implgmentation architecture A is presented in Figure 6. Theléxample presented here uses a sing|

servi

ISO 29281:2011(E)

Annex C
(informative)

FAST networking & transport layer protocol examples

Forwarding table management

Implementation architecture A

.1 No SCH for service operation phase

Ce advertisement and service operation. It is assumed that there is only a single Cl of type “q".

Bnnex provides examples of forwarding table management for FAST ITS service provision\distinguishing
the three implementation architectures A, B and C. Only a single Cl is considered.

forwarding tables presented here only contain selected parameters compared to Figure 12. The
semgntics of the terms used in the tables of this annex are explained below.

e channel for

© IS0

2011 — All rights reserved
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Initial settings in the forwarding tables are presented in Table C.1

Table C.1 — Initial settings in forwarding tables

Combined host / router station A

Combined host / router station B

ITS-SCU-ID = 11 ITS-SCU-ID = 55
service provider service user
Remote Local Remote Local
NWref | CI-ID Link Host Host NWref | CI-ID Link Host Host
NWref | NWref | ITS- NWref | NWref | ITS-
SCU-ID SCU-ID
255 | 11ja.BC| 255 255 0 1) BC-VCI 255 |55.a.BC| 255 255 0
created
255 | 11]a.10 255 255 0 2) UC-vCl 255 | 55.a.20 | 255 255 0
created
0 11| any 0 0 0 3) Groupcast 0 55.any 0 0 0
manager
255 “don't 255 147 0 4) Creation of
know” socket by
provider
application
255 11.a.0 147 147 0 5) Registration
of provider
application
6) Transmissioh
of STA-using
entry'8)
a) Enables proadcast transmission. Entry shall never be updated. The value NWref = 255 means “don't|care”.
11.a.BC;BC-VCI of Cl “a” in ITS-SCU 4
55.a.BC{BC-VCI of Cl “a@” in ITS-S€CU/55
b) Enables unicast reception. Update of entries possible. Such an entry shall be present.
11.a.10: UC-VCI 10 of Cl 7a™in'ITS-SCU 11
55.a.20: UC-VCI 20 of CI'a” in ITS-SCU 55
c) Enables forwarding-of received packets to the groupcast manager. Entry shall never be updated.
“any” means any - Cl.
11.any: any CRat'ITS-SCU 11
55.any: gny Cl at ITS-SCU 55

d) Creation of socket by provider application. Enables reception of packets by service. VCI not defined. This
entry shall be present during lifetime of service.

e) Enables forwarding of received packets to the provider application via the selected medium (ClI). Setting
requested by groupcast manager. Update of remote NWref possible. Such an entry shall be present

during lifetime of service.

f) FTN-COMM.request(0, 0, 11.a.BC, STA) triggered by groupcast manager via MN-SAP. Transmission of
STA shall not change entry 3).

48
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Reception of the STA results in the changes of the client forwarding table as presented in Table C.2.

Table C.2 — Changes of client forwarding table due to reception of STA

Combined host / router station A
ITS-SCU-ID = 11
service provider

Combined host / router station B
ITS-SCU-ID = 55

service user

Remote Local Remote Local
NWref | CI-ID Link Host Host NWref | CI-ID Link Host Host
NWref | NWref ITS- NWref | NWref ITS-
SCU-ID SCU-ID
25p 11.BC 255 255 0 255 55.BC 255 0
25p 11.10 255 255 0 1) Update upon| 0 55.20 0 0
reception of
STA
0 11. any 0 0 0 0 55.any 0 0
25p “don't 255 147 0
know”
25p 11.0 147 147 0
2) New UC- 255 55.21 255 0
VCI created
3) Creatiofof 255 55.0 247 0
socket for
client
application
4) Prepare 147 55.20 247 0
session with
station A
5) Transmission
of STC

)
h)

)

k)

W

—

A new UC-VCJis created.

Bxisting entry for UC:V/CI is updated. Used for transmission of STC.

ocket for client application is created. Enables forwarding of received packets to the client a
he selected medium (CI). Such an entry shall be present during lifetime of service.

Rrepare unicast communication during session phase with station A. Setting requested

pplication via

py groupcast

manager.

FTN-COMM.request(0, 0, 55.a.20, STC) triggered by groupcast manager via MN-SAP. STC is transmitted.

© 1SO 2011 — All rights reserved
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Reception of the STC results in the changes of the provider forwarding table as presented in Table C.3.

Table C.3 — Changes of provider forwarding table due to reception of STC

Combined host / router station A

Combined host / router station B

ITS-SCU-ID = 11 ITS-SCU-ID = 55
service provider service user
Remote Local Remote Local
NWref | CI-ID Link Host Host NWref | CI-ID Link Host Host
NWref | NWref ITS- NWref | NWref ITS-
SCU-ID SCU-ID
255 11.BC 255 255 0 255 55.BC 255 255 0
0 11.10 0 0 0 1) Update upon 0 55.20 0 0 0
reception of
STC
255 11.any | 255 0 0 55.any 0 0 0
255 “don't 255 147
khow”
255 11.0 255 147 0
255 55.21 255 255 0
255 55.any | 255 247 0
147 55.20 247 247 0
255 1.1 255 255 0 2) New
uc-vcl
created
247 11.10 147 147 0 3).Prepare
session with
station B
4) Notify
STC to
application
I) Existing entry for UC-YClMs updated. (Not really needed.)
m) A new UC-VCI is\Created.
n) Prepare |upicast communication during session phase with station B. Setting requested by groupcast
managell.

0) Notify reception of STC.

50
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The subsequent service operation phase uses the entries in the forwarding tables presented in Table C.4.

Table C.4 — Networking table entries for FAST ITS service operation phase

Combined host / router station A

Combined host / router station B

ITS-SCU-ID = 11 ITS-SCU-ID = 55
service provider service user
Remote Local Remote Local
NWref | CI-ID Link Host Host NWref | CI-ID Link Host Host
NWref | NWref ITS- NWref | NWref ITS-
SCU-ID SCU-ID
247 11.10 147 147 0 Session 147 55.20 247 247 0

C.2.1.2 SCH for service operation phase

The
opers

proviing orthogonal channels, or of a different medium type.

Initia

settings in the forwarding tables are presented in Table C.5,

bxample presented here uses the CCH (“a”) for service advertisement’and a SCH (“b’
tion. It is assumed that there are two Cls “a” and “b”. “a” and “b” can be-either of the same medium type,

Table C.5 — Initial settings in forwarding tables

) for service

Combined host / router station A

Combined host / router station B

ITS-SCU-ID =11 ITS-SCU-ID = 55
service provider service user
Remote Local Remote Local
NWref | CI-ID Link Host Host NWref | CI-ID Link Host Host
NWref | NWref | ATS- NWref | NWref | ITS-
SCU-ID SCU-ID

255 | 11.a.BC| 255 255 0 1) CCH BC-VCI 255 |55.a.BC| 255 25p 0
created

25p | 11.a.10 255 255 0 2) CCH uc-vCl 255 55.a.20 255 25p 0
created

256 | 11.b.BC | 255 255 0 3) SCH BC-VCI 255 |55.b.BC| 255 255 0
created

25p | 11.b30 255 255 0 4) SCH UC-VCI 255 55.b.40 255 25p 0
created

0 19. any 0 0 0 5) Groupcast 0 55.any 0 0 0

manager

255 “don't 255 147 0 6) Creation of

know” socket by

provider
application

255 11.b.0 147 147 0 7) SCH
registration
of provider
application

8) Transmission
of STA using
entry 5)
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a) Enables broadcast transmission in CCH. Entry shall never be updated. The value NWref = 255 means
“don't care”.

b) Enables unicast reception in CCH. Update of entries possible. Such an entry shall always be present.

c) Enables broadcast transmission in SCH. Entry shall never be updated. The value NWref = 255 means
“don't care”.

d) Enables unicast reception in CCH. Update of entries possible. Such an entry shall always be present.

e) Enables forwarding of received packets to the groupcast manager. Entry shall never be updated. “any”

means apy-€t:

f) Creation|of socket by provider application. Enables reception of packets by service. VCI not défined| This
entry shgll be present during lifetime of service.

g) Enables fforwarding of received packets to the provider application via the selected medium (ClI). Sgtting
requested by groupcast manager. Update of remote NWref possible. Such an entry shall be present
during lifetime of service.

h) FTN-COMM.request(0, 0, 11.a.BC, STA) triggered by groupcast manager via MN-SAP. Transmission of
STA shall not change entry 5).

Reception of|the STA results in the changes of the client forwarding table\as presented in Table C.6.

Table C.6 — Changes of client forwarding table’due to reception of STA
Combined host / router station A Combined host / router station B
ITS-SCU-ID = 11 ITS-SCU-ID = 55
service provider service user
Remot¢ Local Remote Local
NWref | CJ-ID Link Host Host NWref | CI-ID Link Host Hpst
NWref | NWref | ITS- NWref | NWref | ITS-
SCu-ID SCU-ID
255 | 11ja.BC| 255 255 0 255 |55.a.BC| 255 255 0
255 | 11]a.10 255 255 0 1) Update upon 0 55.a.20 0 0 0
reception of
STA
255 | 11p.BC| 255 255 0 255 |55.b.BC| 255 255 0
255 | 11|b.30 | 255 255 0 255 | 55.b.40 | 255 255 0
0 11] any 0 0 0 0 55.any 0 0 0
255 “don't 255 147 0
krjow”
255 11.b.0 147 147 0
2) New UC-VCI 255 55.a.21 255 255 0
created
3) Creation of 255 55.0 247 247 0
socket for
client
application
4) Prepare SCH 147 55.b.40 247 247 0
session with
station A
5) Transmission
of STC in
SCH

52

© 1SO 2011 — All rights reserved


https://standardsiso.com/api/?name=37775724ecf7eeafbf6e5ee8c1941ee3

ISO 29281:2011(E)

i) Existing entry for UC-VCI is updated.
j) A new UC-VCl is created.

k) Socket for client application is created. Enables forwarding of received packets to the client application via
the selected medium (Cl). Such an entry shall be present during lifetime of service.

I) Prepare SCH unicast communication during session phase with station A. Setting requested by groupcast
manager.

m) FTN-COMM.request(0, 0, 55.b.40, STC) triggered by groupcast manager via MN-SAP. STC is transmitted.

Recejption of the STC Tfesuits in the changes of the provider forwarding table as presented i Tabig C.7.
Table C.7 — Changes of provider forwarding table due to reception of STC
Combined host / router station A Combined host{router station B
ITS-SCU-ID = 11 ITS<SCU-ID = 55
service provider service user
Remote Local Remote Loc|aI
NWref | CI-ID Link Host Host NWref (CI-ID Link Holst Host
NWref | NWref | ITS- NWref | NWref | ITS-
SCU-ID SCU-ID
2585 |11.a.BC| 255 255 0 255 55.BC 255 25p 0
2585 11.a.10 255 255 0 0 55.20 0 0 0
2585 |11.b.BC| 255 255 0 255 55.b.B 255 25p 0
C
a 11.b.30 0 0 0 1) Update 255 |[55.b.40| 255 25p 0
upon
reception
of STC
255 11.any 255 0 0 0 55.any 0 0 0
2585 “don't 255 147 0
know”
255 11.b.0 255 147 0
255 55.21 255 25p 0
255 55.any | 255 24y
147 |55.b.40| 247 24y 0
255 11.b.31 255 255 0 2) New
uc-vcl
created
247 11.b.30 147 147 0 3) Prepare
session with
station B
4) Notify STC
to application

n) Existing entry for UC-VCI is updated. (Not really needed.)

o) A new UC-VCl is created.
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p) Prepare unicast communication during session phase with station B. Setting requested by groupcast

manager.

q) Notify reception of STC.

The subsequent service operation phase uses the entries in the forwarding tables presented in Table C.8.

Table C.8 — Networking table entries for FAST ITS service operation phase

Combined host / router station A

Combined host / router station B

ITS-SCU-ID = 11 ITS-SCU-ID = 55
service provider service user
Remotg Local Remote Local
NWref LI-ID Link Host Host NWref | CI-ID Link Host bst
NWref | NWref ITS- NWref | NWref S-
SCU-ID U-ID
247 1.b.30 147 147 0 Session 147 | 55.b.40 | 247 247 D
C.2.2 FAST ITS service with STA and no STC
Implementation architecture A is presented in Figure 6. The example presented here uses a single chanrjel for

service adve
Initial setting

Reception of]

rtisement and service operation.

5 in the forwarding tables are presented in Table C+

the STA results in the changes of the client forwarding table as presented in Table C.9.

Table C.9 — Changes of client forwarding table due to reception of STA

Combined host / router station A

Combined host / router station B

ITS-SCU-ID = 11 ITS-SCU-ID = 55
service provider service user
Remote¢ Local Remote Local
NWref -ID Link Host Host NWref | CI-ID Link Host pst
NWref | NWref’| ITS- NWref | NWref S-
SCU-ID U-ID
255 .BC 255 255 0 255 55.BC 255 255 0
255 1.10 255 255 0 1) Update upon 0 55.20 0 0 0
reception of
STA
0 any 0 0 0 0 55.any 0 0 0
255 on't 255 147 0
know
255 11.0 147 147 0
2) New UC-VCI 255 55.21 255 255 0
created
3) Registration 255 55.0 247 247 0
of client
application
4) Transmission 147 55.20 247 247 0
of first
request to
station B
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a) Existing entry for UC-VCI is updated. Used for transmission of STC.
b) A new UC-VCl is created.

c) Socket for client application is created. Enables forwarding of received packets to the client application via
the selected medium (Cl). Such an entry shall be present during lifetime of service.

d) FTN-COMM.request(247, 147, 2.20, Request) via NF-SAP.

Reception of the Request results in the changes of the provider forwarding table as presented in Table C.10.

Table C.10 — Changes of provider forwarding table due to reception of Request
Combined host / router station A Combined host / router station B
ITS-SCU-ID = 11 ITS-SCU-ID =55
service provider service.user

Remote Local Remote Locapl
NWref | CI-ID Link Host Host NWref | CI-ID Link Hoslt Host
NWref | NWref ITS- NWref | NWrgf ITS-
SCU-ID SCU-ID
285 11.BC 255 255 0 255 55.BC 255 255 0
247 11.10 147 147 0 1) Update 8] 55.20 0 0 0
upon
reception
of Request
285 11.any 255 0 0 255 55.any 255 0 0
285 “don't 255 147
know”
285 11.0 255 147
d 11.BC 0 0
255 55.21 255 255 0
255 55.any 255 247
147 55.20 247 247 0
285 11.11 255 155 0 2) New
uc-vcl
created
e) Hxisting entry for UC-VCI is updated.
f) A new UC-VCl is created.

NOTE INstead of the update in 1), a Nnew entry could be generated in 2J.

The subsequent service operation phase uses the entries in the forwarding tables presented in Table C.4.

C.3 Implementation architecture B

C.3.1 FASTITS service with STA and STC

Implementation architecture B is presented in Figure 7. The example presented here uses a single channel for
service advertisement and service operation.
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Initial settings in the forwarding tables are presented in Table C.11.

Table C.11 — Initial settings in forwarding tables

Host station A Router station A
ITS-SCU-ID = 11 ITS-SCU-ID = 22
service provider
Remote Local Remote Local
NWref | CI-ID Link Host Host NWref | CI-ID Link Host Host
NWref | NWref ITS- NWref | NWref ITS-
SCU-ID SCU-ID
1) BC-VCI 255 22.BC 255 255 0
created
2) UC-VCI 255 22.20 255 255 0
created
253 11.50 254 255 2 3) LAN VCI 254 22.50 253 255 1
created
4) Groupcast 0 22.any 0 0 0
manager
255 “don't 255 147 0 5) Creation of
know” socket by
provider
application
255 22.0 254 147 0 6) Registration 255 22.0 111 147 11
of providep
application
7) Transmission
of STA using
entry 4)
Host station B Router station B
ITS-SCU-ID = 33 ITS-SCU-ID = 44
service user
Remote Local Remote Local
NWref | CI-ID Link Host Host NWref | CI-ID Link Host Host
NWref | NWref ITS- NWref | NWref ITS-
SCU-ID SCU-ID
1) BC-VCI 255 44 BC 255 255 D
created
2) uc-vcl 255 44 .20 255 255 0
created
253 33.50 254 255 1 3) LAN VCI 254 44 .50 253 255 2
created
4) Groupcast 0 44 .any 0 0 0
manager
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Enables broadcast transmission. Entry shall never be updated. The value NWref = 255 means “don't

care”.

Enables unicast reception. Update of entries possible. Such an entry shall always be present.

Enables FAST local forwarding. Entries shall never be updated. Host ITS-SCU-ID is not needed. May be
set to any value — proposed: 1 in host and 2 in router.

Enables forwarding of received packets to the groupcast manager. Entry shall never be updated.

Creation of socket by provider application. Enables reception of packets by service. VCI not defined. This

4+ lall lo P | H Lfot: £ +
Moy STiaimr VT PIreSTIt Uty TmetiTe U STTVILT.

Enables forwarding of received packets to the provider application via the selected mé&dium
of remote NWref possible. Such an entry shall be present during lifetime of service.

FTN-COMM.request(0, 0, 11.BC, STA) triggered by groupcast manager in router|via MN-SAP.

Table C.12 — Changes of client forwarding table due(to reception of STA

ption of the STA results in the changes of the client forwarding table as ptesented in Table (.12.

(CI). Update

Host station B

Router station B

ITS-SCU-ID = 33 ITS-SCU-ID = 44
service user
Remote Local Remote Loclal
NWref | CI-ID Link Host Host NWref | CI-ID Link Hoit Host
NWref | NWref | ITS- NWref | NWref | ITS-
SCU-ID SCU-ID
255 44.BC 255 255 0
1) Update upon 0 44.20 0 0 0
reception of
STA
253 33.50 254 255 1 254 44.50 253 255 2
0 44 any 0 0 0
2) New UC-VCI 255 44.21 255 25% 255
created
2585 44,0 254 247 33 3) Creation of 255 44.0 222 247 33
socket by
client
application
1171 47720 254 247 0 4) Prepare 11 472720 222 247 33
session with
station A
5) Transmission
of STC
h) Existing entry for UC-VCI is updated. Used for transmission of STC.
i) A new UC-VClis created.
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j)  Socket for client application is created at host upon notification of STA. Setting entry in router requires
inter-ITS-SCU communication. Enables forwarding of received packets to the client application via the
selected medium (Cl). Such an entry shall be present during lifetime of service.

k) Prepare unicast communication during session phase with station A. NWref = 111 will be reported in STC.
Setting requested by groupcast manager. Setting entry in host requires inter-ITS-SCU communication.

) FTN-COMM.request(0, 0, 44.20, STC) triggered by groupcast manager via MN-SAP. STC is transmitted.

Reception of the STC results in the changes of the provider forwarding table as presented in Table C.13.

Table C.13 — Changes of provider forwarding table due to reception of STC

Host station A Router station A
ITS-SCU-ID = 11 ITS-SCU-ID = 22
service provider
Remot¢ Local Remote Local
NWref | QI-ID Link Host Host NWref | CI-ID Link Host Hpst
NWref | NWref ITS- NWref | NWref ITS-
SCU-ID SCU-ID
255 22°\BC 255 255 0
1) Update upon 0 22.20 0 0 0
reception of
STC
253 11.50 254 255 2 254 22.50 253 255 1
0 22.any 0 0 0
255 “don't 255 147 0
know”
255 22.0 254 147 0 255 22.0 111 147 11
2) New 255 22.21 255 255 0
uc-vcl
created
3) Prepare 222 22.20 111 147 11
session with
station B
222 2p.20 254 147 0 4) Notify STC
to application

m) Existing entry for UC-VCl is updated. (Not really needed.)

n) A new UC-VCl is created.

0) Prepare unicast communication during session phase with station B. Settings requested by groupcast
manager.

p) Notify reception of STC to groupcast manager in host. Groupcast manager requests setting of entry in
forwarding table. Groupcast manager in host notifies service.
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The subsequent service operation phase uses the entries in the forwarding tables presented in Table C.14.

Table C.14 — Networking table entries for FAST ITS service operation phase

Host station A Router station A
ITS-SCU-ID = 11 ITS-SCU-ID = 22
service provider
Remote Local Remote Local
NWref | CI-ID Link Host Host NWref | CI-ID Link Host Host
NWref | NWref ITS- NWref | NWref ITS-
SCU-ID SCU-ID
232 22.20 254 147 0 Session
253 11.50 254 255 2 254 22.50 253 255 1
222 22.20 111 147 11
Host station B Router station B
ITS-SCU-ID = 33 ITS-SCU-ID = 44
service user
Remote Local Remote LocaFI
NWref | CI-ID Link Host Host NWref | CI-ID Link Hoét Host
NWref | NWref ITS- NWref | NWref ITS-
SCU-ID SCU-ID
111 44.20 254 247 0 Session
253 33.50 254 255 1 254 44 .50 253 255 2
111 44.20 222 247 33

C.3.2 FASTITS service with-STA and no STC

Implgmentation architecture-B is presented in Figure 7. The example presented here uses a single channel for
service advertisement and-service operation.

Initial settings in the forwarding tables are presented in Table C.11.
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Reception of the STA results in the changes of the client forwarding table as presented in Table C.15.

Table C.15 — Changes of client forwarding table due to reception of STA

Host station B

Router station B

ITS-SCU-ID = 33 ITS-SCU-ID = 44
service user
Remote Local Remote Local
NWref | CI-ID Link Host Host NWref | CI-ID Link Host Host
NWref | NWref | ITS- NWref | NWref | ITS-
SCU-ID SCU-ID
255 44 BC 255 255 0
1) Update upon 0 44.20 1] Q 0
reception of
STA
253 3B.50 254 255 1 254 44.50 253 255 P
0 44 any 0 0 0
2) New UC-VCI 255 4421 255 255 265
created
255 440 254 247 33 | 3) Creation of 255 44.0 222 247 33
socket by
client
application
111 44.20 254 247 0 4) Prepare 111 44.20 222 247 33
session with
statien.A
5). Transmission
of first
request to
station A

a) Existing entry for UC-VCI is updated. Used for transmission of STC.

b) A new UC-VClI is created.

c) Socket fpr client application is created at host upon notification of STA. Setting entry in router requires
inter-ITS;SCU eomimunication. Enables forwarding of received packets to the client application vig the
selected |medium’(Cl). Such an entry shall be present during lifetime of service.

d) Prepare bnicastecommunication-during-session-phase-with-stationA—NWref=4+HwiltbereportedHn'STC.

Setting requested by groupcast manager. Setting entry in host requires inter-ITS-SCU communication.

e) FTN-COMM.request(247, 111, 44.20, Request) issued by the service, locally forwarded to the host and

transmitted to station A.
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Reception of the Request results in the changes of the provider forwarding table as presented in Table C.13.

Table C.16 — Changes of provider forwarding table due to reception of Request

Host station A Router station A
ITS-SCU-ID = 11 ITS-SCU-ID = 22
service provider
Remote Local Remote Local
NWref | CI-ID Link Host Host NWref | CI-ID Link Host Host
NWref | NWref ITS- NWref | NWref ITS-
SCU-ID SCU-ID
255 22.BC 255 254 0
1) Update 222 22.20 111 147 11
upon
reception
of Request
243 11.50 254 255 2 254 22:50 253 254 1
0 22.any 0 0 0
245 “don't 255 147 0
know”
285 22.0 254 147 0 255 22.0 111 147 11
2) New 255 22.21 255 255 0
UC:-\(CI
created
242 22.20 254 147 0 3) Forward
Request to
host
f)  Bxisting entry for UC-VCI is updated.
g) A new UC-VClis created
h) Horward Request t6-host
The subsequent sefvice operation phase uses the entries in the forwarding tables presented in Table C.14.
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