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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 work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The preecedures—tsed—to—developth ment-and-these—ntendedfor-its—further-maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria‘needed for the
different types of ISO documents should be noted. This document was drafted in acéordapce with the
editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all su¢h“patent rights. Details of
any patent rights identified during the development of the document willbe in the Introdu¢tion and/or
on tHe ISO list of patent declarations received (see www.iso.org/patents);

Any trade name used in this document is information given for the'éonvenience of users gnd does not
consfitute an endorsement.

For an explanation of the voluntary nature of standards; the meaning of ISO specifi¢ terms and
exprgssions related to conformity assessment, as well ‘as’information about ISO's adhefence to the
World Trade Organization (WTO) principles in the Techtiical Barriers to Trade (TBT), see wiww.iso.org/
iso/fpreword.html.

This|document was prepared by Technical Committee ISO/TC 204, Intelligent transport systems, in
collaporation with the European Committee~for Standardization (CEN) Technical Commiftee CEN/TC
278, [Intelligent transport systems, in accordance with the Agreement on technical cooperatjon between
ISO gnd CEN (Vienna Agreement).

This|second edition cancels and replaces the first edition (ISO 22418:2018), which has been technically
revided. The main changes compared to the previous edition are as follows:

— this document has been editorially aligned with draft ETSI EN 302 890-1 in order to make these two
gtandards complementieach other such that both can be published as European standafrds;

— o¢ne minor technical detail of the ASN.1 code related to a specific extension element was harmonized
yith ETSI.

Any feedbackior'questions on this document should be directed to the user’s national standpards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Provisioning of ITS services at specific locations on the road network requires awareness of the
availability and the purpose of such services in order to allow a road network user to make decisions
on the potential consumption of such a service. Awareness of services can be achieved by pull and push
mechanisms. Whilst pull mechanisms are well understood and deployed for non-time-critical usage,
several use cases depend on a push mechanism. Whilst pull mechanisms require a-priori knowledge
of an intended service, push mechanisms support also "mandatory services" that may be locally and
dynamically applicable and defined by local policies rather than global regulations.
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ent—Hustrates—and—speeifies—the—features—ofthe—cooperative—push—mechanism—se
ent” based on the internationally harmonized message formats specified in ISO/TS\14
bn any localized ITS-S communications protocol stack (ITS-SCPS), one of which\is H
[SO 29281-1, which builds on the ITS-M5 access technology specified in IS0, 21215. It

hent complements service announcement specifications at IEEE) {("WAVE Se
ent” [WSA] specified in IEEE 1609.3[TM]) and at ETSI ("Service Auinouncement Essg
AEM] specified in draft ETSI EN 302 890-1):

A requires normatively only a subset of the functionality specified in ISO/TS 16460. WA
d for the I[EEE 802.11(TM) OCB localized communications access technology operated i

KM, also using the message formats specified in ISO/TS 16460, is tailored in suppor
[TS service domain identified in ETSI as "Basic Setof Applications”, using only a small

S communication protocol stack constituted by ITS-G5, GeoNetworking, the Basic Tran
| and the common ETSI message header.

me ITS-SCPS for transmission of theservice announcement message (SAM) and the
bet of service announcement functionality, FSAP, WSA, and SAEM are binary comp4
[ to the shared service announcément features.

ng service advertisementand the related protocol specified in this document req
ng of ISO/TS 16460.

ts are specified in the following clauses of this document.
b specifies generalrequirements.
b presents afutorial on architectural issues related to FSAP.

[ specifiesprotocol elements of FSAP.

 specifies protocol procedures of FSAP.

frequency bands allocated in the United States of Ameri€a, also referred to as "US-DSK

460,
NTP,
is to

t the terms "service announcement” and "service advertisement" are used synhonymously.

rvice
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Clause 10 specifies conformance declaration.
Clause 11 specifies test methods.

Annex A specifies the ASN.1 module for FSAP.

the ITS station management in conformance with ISO 17423.

conformance with ISO 24102-6.

Vi

Annex D presents the implementation conformance statement proforma.

Annex B specifies details of the optional support of presenting communication requirements of

Annex C specifies details of the optional support of path and flow management for FSAP in
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Intelligent transport systems — Fast service
announcement protocol (FSAP) for general purposes in ITS

1

Scope

This document spec1f1es the fast service announcement protocol (FSAP) for general purposes in ITS.
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les only very basic features.

supports locally advertised ITS services uniquely identified by an ITSrapplicatic
1AID).

document specifies message formats and related basic protocol procedures by 1
['S 16460, and further related protocol requirements for operation-of FSAP in the cont
bn specified in SO 21217.

document illustrates its relations to service announcement protocols specified by

IEEE.

Normative references

following documents are referred to in the text in such a way that some or all of t
Fitutes requirements of this document. For‘dated references, only the edition cited
ted references, the latest edition of the referenced document (including any amendme

EC 8825-2, Information technology < ASN.1 encoding rules: Specification of Packed En
) — Part 2

EC 8825-7, Information technology — ASN.1 encoding rules — Part 7: Specification of Oc|
(OER)

'S 16460, Intelligent transport systems — Communications access for land mobileg
nunication protocelmessages for global usage

17419, Intelligent transport systems — Cooperative systems — Globally unique identificat
7423, Intelligent transport systems — Cooperative systems — Application requirements a

12175Intelligent transport systems — Communications access for land mobiles (CALM) —

e response
$AM), which

n identifier

eference to
bxt of an ITS

ETSI TC ITS

heir content
applies. For
hts) applies.

coding Rules
tet Encoding

(CALM) —

on
nd objectives

Architecture

p9281-1, Intelligent transport systems — Localized communications — Part 1: Fast n

transport layer protocol (FNTP)

ptworking &

[SO 24102-3, Intelligent transport systems — ITS station management — Part 3: Service access points

ISO 24102-4, Intelligent transport systems — ITS station management — Part 4: Station-internal
management communications

[SO 24102-6, Intelligent transport systems — Communications access for land mobiles (CALM) — ITS
station management — Part 6: Path and flow management

3

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 21217 apply.
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ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

4 Abbreviated terms

APDU

FSAM

application protocol data unit

fast service advertisement message
(=]

FSAP
FSRM
ITS-AID
ITS-SAPID
ITS-SCPS
REQN
REQW
RES
SAEM
SAM
SRM
S-FSAM
S-FSRM
SrvIniP

SrvOpP

5 Gener

The normat

fast service announcement protocol

fast service response message

ITS application identifier

ITS-S application process identifier

ITS station communication protocol stack

request message PDU, no response message PDU expected
request message PDU, response message PDU expected
response message PDU, acknowledging a REQW
service announcement essential message

service announcement message

service response message

secured FSAM

secured FSRM

service initialization phase

service opé€ration phase

al requirements

ive‘pdrt of the specification of the service advertisement messages in ISO/TS 1646

normative p

artof this document.

is a

The FSAP specified in this document shall be identified in FSAP APDUs by the version number three.

APDUs specified in this document are the FSAM and the FSRM.

The messages for FSAM and FSRM shall be encapsulated by a security frame, resulting in a S-FSAM and

a S-FSRM.

Fragmented transmission of FSRMs and FSAMs is prohibited. Thus, the maximum size of S-FSAMs and

S-FSRMs is 1

imited by the capabilities of the protocol stack used for transmission.

FSAP is identified at the ITS-S networking and transport layer by:

— the well-known registered ITS port number (ITS-PN) PORT_SAM =1 = 0x00.01, identifying the FSAP
port that is receiving groupcasted S-FSAMs, and

© IS0 2020 - All rights reserved
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— dynamically assigned ITS-PNs:

— PORT_DYN_FSAM identifying the FSAP port that is receiving unicast S-FSAMs. T
assignment is done in the ITS-SU that is transmitting S-FSRMs;

— PORT_DYN_FSRM identifying the FSAP port that is receiving unicast S-FSRMs. T
assignment is done in the ITS-SU that is transmitting S-FSAMs;

as illustrated in Table 1; see also 7.3 on ITS port numbers.

Table 1 — FSAP ITS port numbers

he dynamic

he dynamic

Direction Source ITS-PN Destination ITS-PN MAGCmpde
From service PORT_DYN_FSRM PORT_SAM Groupdast
advertiser to (broadcast ormulticast)
jervice user PORT_DYN_FSAM Unicalst
From service user PORT_SAM PORT_DYN_FSRM
to service PORT_DYN_FSAM
advertiser
NOTH Procedures on how to perform multicast transmission of S-FSAMs are not specified in this document.

Unicast transmissions of S-FSRMs and S-FSAMs may be repeated, e.g. after timeout for
acknpwledgement, as defined by implementation.

Further on the FSAP is identified by:

— the ITS-AID 2.113.664; see also 7.4. The p-encoeded (ASN.1 unaligned packed enc
resentation of this number of ASN.1 type, 1#sa1id specified in ISO 17419 is 0pE0.00.0
into a four octet field.

An ipplementation supporting path and flow management shall conform to ISO 24102-6.

An implementation for a distributed [T$-SU, i.e. an ITS-SU consisting of several ITS-SCUs int
with|an ITS station-internal netwpork, shall conform to ISO 24102-4.

As

— identical message forfnats for service advertisement are used in IEEE 1609.3(TM) (WA\
ETSITS 102 890 (SAEM), and

— thefeatures specifications in IEEE 1609.3(TM) and ETSI TS 102 890 are sub-sets of the s

J:‘ this document,
an implementation of FSAP optionally may support the service advertisement from IEEE W
and the service announcement from ETSI ITS stations by considering the following:

h respective

ding rules)
0.00, i.e. fits

brconnected

'E SAM) and

pecification

AVE devices

VVIC'“II 4+
JIVIL ouyy\u L

1) The only supported access technology is IEEE 802.11(TM) OCB mode specified in IEEE

802.11(TM) (ISO 21215 with US frequency allocation and WAVE-specific details).

2) The only networking & transport layer protocol supported is the WAVE Short Message protocol
(WSMP) specified in IEEE 1609.3(TM), which uses the same message format as FNTP with

TPID-FS zero (ISO 29281-1).

3) Port numbers are not used. Instead, the service advertisement message SAM is i

dentified by

the value 135 of ITS-AID, used as a transport layer destination address in WSMP (i.e. in FNTP

with TPID-FS zero [ISO 29281-1]).
4) The WAVE SAM is identical to FSAM.

© IS0 2020 - All rights reserved
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5) S-FSAM (Security encapsulated FSAM) uses the same format and encoding as WAVE does.
WAVE security is specified in IEEE 1609.2(TM).

6) FSRM and other features, e.g. mandatory applications and private service channels, are not
supported.

— SAEM support

1) The only supported access technology is IEEE 802.11(TM) OCB mode (ISO 21215 with EU
frequency allocation and ETSI-specific details), referred to as ITS-G5.

2) The only networking & transport layer protocol currently supported is ETSI GeoNetworking/
ET{I Basic Transport Protocol.

3) Thg SAEM is identified by the BTP port number for SAM specified in ETSI TS 103 248.
4) Theg SAEM is SAEM preceded by the ETSI common message header.
5) Secprity encapsulation is not specified.

6) FSRM and other features, e.g. mandatory applications and private service channels, arg not
supjported.

Details of sypport of application requirements for communications, if supported in an implement3tion,
shall be as specified in Annex B. Details of path and flow managementsif sipported in an implementgtion,
shall be as specified in Annex C.

6 Architecture

6.1 ITS communications architecture

The FSAP is|designed as a functionality of the ITS-station and communication architecture specified in
SO 21217.

6.2 Implementation architecture

The FSAP specified in this documeént supports the implementation architectures introducgd in
SO 21217.

6.3 Comrmnunication roles and entities
The FSAP distinguishesithe following roles identified in ISO/TS 16460:

a) Serviceladvertiser:

— mahagement of advertisement requests from service providers;

— transmission of FSAMs and reception of FSRMs.
b) Service provider:
— provision of ITS services.
c) Service user:
— reception of FSAMs and transmission of FSRMs;
— consumption of ITS services.
An ITS-SU may simultaneously or sequentially act as a service advertiser, service provider, and

service user.

4 © IS0 2020 - All rights reserved
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This document does not explicitly consider the distinction of service advertiser ITS-SUs and service
provider ITS-SUs; for the purpose here, the two roles are assumed to be located in the same ITS-SU.

An instance of any kind of ITS station identified in ISO 21217 (roadside, vehicle, portable, centre) may
implement the FSAP.

6.4

Communication phases

6.4.1 Overview

aser
com

Aftel
whet

ice initialization phase (SrvIniP) is performed by the FSAP, where the SrvIniP is based
unication, e.g. applying the FNTP networking & transport layer protocol specified in

initialization, the application session is performed during the service operation pha
e the SrvOpP may be based on either localized communication orpnetworkin

comimunication, over any kind of access technology.

Duri
demq

The 1

NOTH

6.4.2

The
(FSA|
poin{

NOTH

Acce
exch

hg SrviniP, handover to another protocol stack, e.g. another access'technology and I
inded.

eal-time SrvIniP procedures are preferably implemented inn ITS-S router.

The specification of SrvOpP is outside the scope of this document.

Service initialization phase

burpose of SrviniP is to invite a peer ITS-SUby means of a fast service announcem
M) to use an ITS service which is uniquely idéntified by an ITS-AID specified in ISO 17

s to an ITS application object.
1  Usage of some allocated ITS-AID yalues are not always meaningful in FSAM.

ptance of such an invitation typically results in a session where the two peer ITS-S

by the FSAM. Thus, FSAM provides also the means to periodically broadcast informati

broa

Thre

lcast services.

e operational optiansof SrviniP are specified. The distinction was originally motivate

ITS application objects:

a) 1

b) 1

and v

TS applicatiofrclass (ISO 15628), and
TS application,

vas extended to allocate private communication channels to individual ITS station uni

tion session,
on localized
SO 29281-1.

te (SrvOpP),
e.g. IPv6e

3
=

Pv6, may be

bnt message
119; ITS-AID

applications

hnge data. However, a sessioniis not necessarily needed, i.e. the service may be provided completely

bn from ITS

d by the two

ts (ITS-SUs).

Option a), originally designed for ITS application classes (DSRC-like SrvIniP, see ISO 15628), is illustrated
in Figure 1. FSAM is sent by a service advertiser ITS station to invite for a service initialization phase.
FSRM is sent by a service user ITS station to acknowledge FSAM. Successful SrvIniP is given by the first
successful REQW or REQN of the service provider.

NOTE 2

© ISO

In ISO 15628, BST corresponds functionally to FSAM, and VST corresponds functionally

2020 - All rights reserved
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Service Provider Service Advertiser Service User

o 5
8% g
g
S-FSAM
=]
g3, S-FSAM
SIS -
5354
2 S-FSRM
REQW %
3 RES
(=9
g
g REQN ‘
§. Ll
S REQN ‘
g >
a REQW
P RES

Figure 1 — ITS application session with FSRM

NOTE 3  Tle concept of application classes was.introduced in ISO 15628. Distinction of classes was performed

with an ident
an ITS applic
as an ITS app
During a Sry

— request
but may

— respons

dependent g

lication.

rOpP:

also be sentbythe service user, and
es are typically sent by the service user, but may also be sent by the service provider,

n the'Specification of the ITS application.

ifier of ASN.1 type DSRCapplicationEntityID. The difference betweenanITS application clags and
htion is that for an ITS application class several contexts exist. Each context itself can be referied to

5, either with erx without an expected response, are typically sent by the service proyider,

NOTE4  Rutesomrwhichdataaresentbyaservice provider or by aservice userapply strictly for tS6-156

general, for ITS there are no such rules.

28.1n

NOTES5  As specified in ISO 21217, the service user and service client instances of an ITS application are
referred to as ITS-S application processes; ITS-S application processes residing in the "Applications" entity are
referred to as ITS-S applications.

Option b), originally designed for ITS applications (WAVE-like SrvIniP)[3], is illustrated in Figure 2.
FSAM is sent by a service advertiser to perform service initialization. Successful SrvIniP is given by the
first successful REQW or REQN of the service user.

© IS0 2020 - All rights reserved
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Service Provider Service Advertiser Service User

Service
registration
phase

A
\

- S-FSAM

TE

5% S-FSAM .
£ =

REQW

RES

\

REQN

REQN

Service operation phase

REQW

RES

Y

Figure 2 — ITS application session without FSRM

Duripg a SrvOpP:

— 1equests, either with or without{an expected response, are typically sent by the serv
may also be sent by the servige provider, and

— 1esponses are typically sentby the service provider, but may also be sent by the servic
dependent on the specification of the ITS application.

NOTE 6  In general for)ITS there is no such strict rule regarding which station type is sending v
messhge.

ice user, but

P USET,

wvhich type of

Optipn c) presents the situation when a service advertiser wants to allocate private compmunication

chanpnels tosservice users. In this option, an additional handshake between the service ad
the service User is needed prior to start of the SrvOpP. Option c) is applicable for ITS appl
ITS dpplication classes.

vertiser and
ications and

NOTE 7  "Private communication channel" does not necessarily mean that only a single service user station
operates on it. It is up to the service advertiser station to allocate a private communication channel to one or

several service user stations.
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Service Provider Service Advertiser Service User

Service
registration
phase

S-FSAM (BC)

S-FSAM (BC)

\/

S-FSRM (UC)

Service
initialization
phase

S-FSRM (UC)

\

S-FSRM (UC)

Service operation phase

\

Figure 3 — ITS application session‘with privately allocated communication channel

6.4.3 Seryice operation phasé¢

Managemenit of reception and{ransmission of session messages, e.g.
"Requegt with No response expected” (REQN),

— "Requegt With.response expected”" (REQW), and

"Response’te a request” (RES),

asillustrated in Figures 1, 2, and 3, is outside the scope of this document.

6.5 Advertised services

ITS services being advertised with FSAP are provided by ITS applications which are typically specified
with two complementary ITS-S application processes, e.g. one implementing the provider part, the
other implementing the user part; see ISO 21217.

An ITS application is uniquely identified by an ITS-AID specified in ISO 17419. The one or several
ITS-S application processes of such a single ITS application are distinguished by means of the ITS-S
application process identifier (ITS-SAPID) specified in ISO 17419. Thus, a specific ITS-S application
process is uniquely identified by the tuple {ITS-AID, ITS-SAPID}.

ITS-SAPIDs can also be used to distinguish different versions of the ITS-S application process.

8 © IS0 2020 - All rights reserved
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In order to identify and execute the proper ITS-S application processes during the SrvOpP, two
approaches are identified:

a) management by FSAP;
b) management by the ITS application not using specific features of FSAP.

Approach a) defines an ITS application in general as an ITS application class, i.e. an ITS application with
different contexts (see ISO 17419). Thus, upon reception of an FSAM advertizing such an ITS application
class, the service user station first will reply with an FSRM presenting the supported ITS-SAPID values.
Based on this information, the service provider will select a suited ITS-S application process identified
by the ITS-SAPID if pnccih]p, or will not be able to prnvidp the service

A pgssible procedure b) would be to use version numbers in the APDUs of the ITS-S| application
processes, allowing a receiving entity to select the appropriate protocol.

6.6 | FSAP reference architecture

The FSAP reference architecture is illustrated in Figure 4.

API

Communications

ITS-S Management Entity ITS-S Security Entity

N\
ITS-S Facilities Laye \
< \%

FSAP )
FSAP Manager Cemmunication FS‘;P Secutl ity
Handler uppor

Protocol Stack Selection
(ISO 17423
ISO 24102-6)

e.g. FNTP
(IS0 29281-1)

Station-internal
management
communications ITS-S Networking & Transport Layer

(ISO 24102-4)

Q.

e
Y
&

e.g. ITS-M5
(IS0 21215)

ITS-S Access Layer

Figure 4 — FSAP reference architecture

The FSAP is specified by means of two functional entities located in the ITS station, see ISO 21217, i.e.
"FSAP communication handler"” located in the ITS-S facilities layer;
— "FSAP manager" located in the ITS-S management entity.

Security services in support of FSAP are located in the ITS-S security entity shown in Figure 4. Related
specifications, except very general ones in 7.2.4, are out of scope of this document.
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Further support functionalities are:

— protocol stack selection, e.g. as specified in ISO 17423 and ISO 24102-6;

— station-internal management communications, e.g. as specified in ISO 24102-4.

NOTE

Communication Handler as part of an ITS station capability as defined in ISO/TS 17429.

7 Protocol elements

7.1 Mana

SAPs are fu

Thus, in genleral, SAPs are not testable. The requirements set up in this document with respect to

thus just me
definitions 4
within PDUs

FSAP uses f
procedures
functionalit

7.2 Protd

7.2.1 Gen

The format
in Figure 5.

gement service access points

hctional descriptions which in many cases are not implemented as observable)interf

an the functional behaviour rather than a specific implementation. As far|as related A
re given, these become mandatory as soon as the defined elements become observablg
for ITS station-internal management communications as specified iSO 24102-4.

inctionality of the MA-SAP, MF-SAP, and SF-SAP. This functionality-is provided by mea
with parameters presented in tables. Appropriate ASN.1 type definitions implementing
y are specified.

col data units

eral

pf FSAM shall be identical to the format of SAM as specified in ISO/TS 16460; it is presq

FSAM

Header Body

Optional
Variable

Optional
Variable

Optional
Variable

Optional

4 bits Variable

4 bits 4 bits 4\bits

Channel
Info
Segment

Service
Info
Segment

FSAM-
Count

FSAM
Extensions

Option
Selector

IPv6 Routing

Version Advertisement

C
fSA@D

The format
in Figure 6.

Figure 5 — General format of FSAM

pf FSRMshall be identical to the format of SRM as specified in ISO/TS 16460; it is presq

Initial investigations are underway in ISO/TC 204 to provide the functionality of the FSAP

aces.
SAPs
SN.1

p, e.g.

ns of
r this

nted

nted

None of the

10

FSRM

Header Body

Optional
Variable

Optional
Variable

Optional
Variable

Optional

4 bits Variable

4 bits

Private Channel
Allocation Confirm

FSRM
Extensions

Context
Information

Private Channel
Allocation Request

Option

el Selector

Figure 6 — General format of FSRM

features specified in ISO/TS 16460 are prohibited for FSAM or FSRM.
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7.2.2 Fast service advertisement message (FSAM)

FSAM is of ASN.1 type Fsam as specified in A.2. It is identical to the service advertisement message SAM
of ASN.1 type sam as specified in ISO/TS 16460.

7.2.3 Fastservice response message (FSRM)

FSRM is of ASN.1 type rsrm as specified in A.2. It is identical to the service response message srv of

ASN.

7.2.4

1 type srmas specified in [SO/TS 16460.

Secured messages

The j
(S-FS§

Basig

The
rules

Smes

Curr

messages FSAM and FSRM shall be encapsulated by a security frame, resulting in @)Se

AM) and a Secured FSRM (S-FSRM) as presented in Figure 7.
Secured message

Header Body Trailer
3 . Optional . Optional
4 bit 4bit Variable Variable Variable

Securi Original \ .
. ecu.r 1ty Security rgmna’ o )~ Security

Version Option Head processed Q Trail

Selector eader FSAM / FSRM) rarer

Figure 7 — Encapsulated ESAM and FSRM

requirements are specified in ISO/TS 16460.
Secured message" in Figure 7 is specified with the following ASN.1 code, applying oc

(OER) as specified in ISO/IEC 8825-7:

Eage ::= SEQUENCE ({

botocolVersion INTEGER (0(.255), -- actual version value 1is three
bntent SmessageContent

EageContent ::= CHOILCE™ {

hsecuredData QETET STRING, -- contains unmodified FSAM or FSRM
i gnedData SignedData,

hcryptedData EncryptedData,

bntly identified values of the "Security Option Selector” are:

— (i)x80: Unsecured message.

cured FSAM

fet encoding

The optional security header and security trailer are not present. The body contains the unmodified
FSAM or FSRM preceded by a length field indicating the number of octets contained in FSAM and
FSRM, respectively.

— 0x81: Signed message.

The optional security header and trailer are present. The body contains the unmodified FSAM or
FSRM preceded by a length field indicating the number of octets contained in FSAM and FSRM,
respectively.

— 0x82: Encrypted message.

The optional security header and trailer are present. The body contains encrypted data.

© ISO

2020 - All rights reserved

11


https://standardsiso.com/api/?name=ab62a99392a34b60dccaf125761a517f

ISO 22418

:2020(E)

Different methods to sign or encrypt messages are possible. One approach is specified in

[EEE 1609.2

(TM) with smessage ::

Ieeelo609Dot2Data.

FSAP uses the services of the ITS-S Security Entity for signing and encrypting messages.

Further security details are out of scope of this document.

7.2.5 Request and response messages

Request and response messages may be exchanged between peer ITS-S units within SrvOpP.

NOTE

Details are outside the scope. of this document

7.3 Port)

FSAP uses 3
identify sou|
specified in

Source and
advertised V
assigned po
the protoco
numbers PO

74 ITSa

ITS applicat
specified in

8 Protog
8.1 Gene

8.1.1 FSA|

The FSAP c
following ta

Coopers
illustratf
details {

Red

e

hnumbers

ITS-S network & transport layer protocol, where ITS port numbers (ITS-PNs) are us
e and destination endpoints in an ITS station. ITS-PNs are of ASN.1 typé pPortNumb
[SO 17419 for FNTP.

destination endpoints of ITS-S applications, i.e. peer instances of ITS applicat
vith FSAP are accessible either with static (well-known) port numbers, or with dynam
rt numbers according to the rules of the ITS-S networking & transport layer protoco

procedures specified in this document. The number range ‘of dynamically assigned
RT_DYN, and assigned values of static port numbers PORT_REG are identified in ISO 1

pplication object identifier (ITS-AID)

ion objects are identified by means of an I'ES application object identifier (ITS-AI
[SO 17419. ITS-AID is of ASN.1 type 1Tsaid;

ol procedures
ral

P communication handler procedures

mmunication handler located in the ITS-S facilities layer shown in Figure 4 perform|
sKks:

ite with the FSAP manager located in the ITS-S management entity via the MF-S4
ed in Figufe 1, using MF-Commands and MF-Requests as specified in 1SO 24102-3
pecifiedyin this document. The purposes are:

eive registering, updating and deregistering requests from the FSAP manager for K

o grosanoactin o

ed to
Er aSsS

ions,
cally
| and
port
/419.

s the

P as
with

SAM

rea

IC gT OO ptasSTtIiTgs

identified peer stations.

app

Assemb

12

ropriate procedures.

Prepare necessary ITS-S networking & transport layer protocols for communication.

le and maintain FSAM PDUs and FSRM PDUs.

Receive requests from the FSAP manager for sending FSAMs and FSRMs in unicast mode to

Forward received FSAMs and FSRMs from peer stations to the FSAP manager and perform
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— Involve the FSAP security support located in the ITS-S security entity via the SF-SAP illustrated in
Figure 1, using SF-Commands and SF-Requests as specified in ISO 24102-3 with details specified in
other standards or specification documents, for:

— converting FSAM PDUs into S-FSAM PDUs, and FSRM PDUs into S-FSRM PDUs;
— converting S-FSAM PDUs into FSAM PDUs, and S-FSRM PDUs into FSRM PDUs.

— Request transmission of S-FSAM PDUs and S-FSRM PDUs via the proper lower communications
protocol stack accessible via the NF-SAP.

— Receive S-FSAM PDUs and S-FSRM PDUs from the proper lower communications protocol stack via
tthe NF-SAP.

Detajls are given by dedicated procedures specified in this document.

8.1.7 FSAP manager procedures

The |[FSAP manager located in the ITS-S management entity shown-~inFigure 4 pdrforms the
following tasks:

— (ooperate with ITS-S application objects via the MA-SAP as dllustrated in Figure 1, using MA-
[ommands and MA-Requests as specified in ISO 24102-3.

1+ Register and deregister ITS-S application processes as service providers or servi¢e users and
maintain such registrations.

+ Notify registered ITS-S application processes about events of the FSAP. Details dgpend on the
role as service provider or service user.

— (ooperate with the FSAP communication handler, see 8.1.1.

— Manage forwarding of FSAP related information between ITS-SCUs of the same ITS statjon applying
ITS station-internal management €emimunications specified in ISO 24102-4, if applicable.

— (ontribute to the management of selecting communication protocol stacks for ITS-S applications,
¢.g. specified in ISO 24102-131S0 17423, ISO 24102-6.

Detajls are given by dedicated’procedures specified in this document.

8.1.3 Extension elements

Procgssing of extension elements contained in FSAMs and FSRMs, if applicable, shall be as|specified in
ISO/TS 16460-and in this document. Details of management of some extension elements|specified in
ISO/TS 16460.may depend on implementations.

Appljcable extension elements identified so far are:

a) SAM extensions listed in ISO/TS 16460:2016, Table 5;

— The extended channel info segment extension shall be supported by FSAP for implementations
(ITS-SUs) supporting hybrid communications.

NOTE1 The extended channel info segment extension is not supported in IEEE 1609.3(TM).
b) Service info extensions listed in ISO/TS 16460:2016, Table 7;
— The SAM application data extension shall be supported by FSAP.

— The SrvOpP Protocol Stack extension of ASN.1 type srvopp-Protocolstack specified in A.4 shall
be supported by FSAP for implementations (ITS-SUs) supporting hybrid communications. The
SrvOpP Protocol Stack extension, if present in the service info segment contained in a SAM of an
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c) Channe] info extensions listed in ISO/TS 16460:2016, Table 8;

d)

8.2 Service provider

8.2.1 FSAP registration

[Pv6 rofiting extensions listed in ISO/TS 16460:2016, Table 9.

announced ITS service, indicates a communication protocol stack different to the one used for
transmission of the SAM that shall be used for the service session.

EXAMPLE If FSAM is sent out with ITS-M5 / GeoNetworking / Basic Transport Protocol / ETSI common
message header, SrvOpP Protocol Stack indicating one protocol stack, e.g. US-DSRC / WSMP, then the
respective service is offered via a communication link ITS-M5 / WSMP. Only GeoNetworking / Basic
Transport Protocol / ETSI common message header are replaced by WSMP; all other communication
protocols of the stack remain unchanged.

NOTE2 The change of communication protocol stack requested with the SrvOpP Protocol Stack
extension can be combined with a change of physical channel parameters, e.g. channel number, using
the Channel Info Segment and Channel Index in the Service Info Segment.

NOTE3  The SAM application data extension is not supported in IEEE 1609.3(TM).

For the purpose of registering its offered service at the FSAP manager, a service provider |[TS-S
application process shall use the services of the FSAP manager. The registration data are presgnted
in Table 2| The appropriate MA-REQUEST.request service primitive function is of ASN.1 |type
FsapProvid¢rRegistration as specified in A.2. The appropriateMA-REQUEST.confirm service prinjitive

function is gf ASN.1 type FsapProviderRegistrationConf asspecified in A.2.

14

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=ab62a99392a34b60dccaf125761a517f

IS0 22418:2020(E)

Table 2 — Registration at FSAP service provider

Direction

Parameter / ASN.1 type

Purpose

From service
provider ITS-S ap-
plication process
to FSAP manager

Application identifier / ITSsapiid

Identifier uniquely identifying the ITS-S ap-

plication process providing the service to be
announced in an FSAM. The essential part of
this application identifier is the ITS-AID that

may be accompanied on purpose by

the unique

identifier of the instance of this ITS-S applica-

tion process, and by the unique iden
ITS-SCU in which this ITS-S applicat

resides

tifier of the
ion process

ITS-S FlowID /
FlowID

|
ITS-S FlowlID of the flow registere({l for the

service provider and to be used4n
quent SrvOpP.

If path and flow management specif]
ISO 24102-6 is not supported, this p
not relevant and may/be set to the v

A subse-

edin
hrameter is
hlue 65535.

Priority / UserPriority

The priority ofthe/ITS-S application
The maximumvalue is limited by th

process.
e priority

value (CSP(MaxPrio) presented by the ITS-S

application process at the time of re
at the\TS-S management entity spe

bistration
ified in

[SO'17423. Note that the FSAP manalger may

use other registration information g
ISO 17423, e.g. CSP_LogicalChannelT

pecified in
ype.

Dissemination information / Provides information on required or preferred

FsamDissemination communication protocol stacks, schpduling
requirements, and directivity of antennae (only
applicable in case an access technol¢gy supports

software controlled antenna pattermps).

Service data /
FsapServiceDataRégistration

Application specific service data for
FSAMs, i.e extensions, system servid
ITS-PN, IPv6 routing.

inclusion in
e, provider

From FSAP man-
ager|to service
proviider ITS-S ap-

Application idéntifier / 1TSsapiid

As reported by ITS-S application prd

cess.

Advertised ITS-AID /

The content of the ITS-AID field in the service

b ITSaid info segment of the FSAM shall be rgported.
plication process In case of a successful registration, the value
in this parameter is identical to the [ TS-AID
parameter value contained in the pgrameter
"application identifier".
FSAM-ID / The content of the SAM-ID field of tHe FSAM
SrvAdvID shall be reported.
FSAM-Count / The content of the SAM-Count field ¢f the FSAM
SrvAdvContentCount shall be reported.

Response code

Result of a request indicated by the ASN.1 type

ErrStatus specified in ISO 24102-3.

If establishment of a session is intended, the registration shall include the optional ITS-PN assigned to
the service provider ITS-S application process.

NOTE The procedure to assign a port number to the service provider ITS-S application can depend on the
ITS-S networking & transport layer protocol, thus it is outside the scope of this document.

Requirements on when to register a service provider ITS-S application process are not specified in this
document.
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If an ITS-S application process presents a registration request, but it is already registered, then the

FSAP manager shall acknowledge this request with:

— ErrStatus "sequenceError" as specified in SO 24102-3;

— the "Advertised ITS-AID" parameter set to the value 270.549.119 = Opef.ff.ff.ff with the meaning

"unknown / invalid ITS-S application object"; and

— FSAM-ID and FSAM-Count as currently used for the existing registration.

8.2.2 FSAP registration update

For the purjpose of updating an offered service already registered at the FSAP manager, a (Se
provider IT5-S application process shall use the services of the FSAP manager. The update\dat
presented inp Table 3. The appropriate MA-REQUEST.request service primitive function is of ASN.1
specified in A.2. The appropriate MA-REQUEST.confirm sex¥ice prin
function is qf ASN.1 type FsapProviderUpdateConf as specified in A.2.

FsapProvidg¢rUpdate as

Table 3 — Update of registration at FSAP service provider

rvice
h are

type
itive

Directipn

Parameter / ASN.1 type

Purpose

From servic¢
provider ITS-S
application grocess
to FSAP marjager

Application identifier / ITSsapiid

Identifier uniquely identifying the ITS-S

applicatipmptocess providing the service
be anneuhced in an FSAM. The essential {
of this'application identifier is the ITS-All
that may be accompanied on purpose by
theunique identifier of the instance of th
ITS-S application process, and by the unig
identifier of the ITS-SCU in which this ITS
application process resides.

ITS-S FlowlID /
FlowID

ITS-S FlowID of the flow registered for th
service provider and to be used in a subsg
quent SrvOpP.

If path and flow management specified in
ISO 24102-6 is not supported, this parame
not relevant and may be set to the value 69

1)

ter is
535.

FSAM-ID /
SrvAdvID

The content of the SAM-ID field of the use
FSAM as reported in the initial registrati
in the previous update.

d
nor

FSAM-Count /
SrvAd&ContentCount

The content of the SAM-Count field of the
viously used FSAM as reported in the init
registration or in the previous update.

pre-
jal

Dissemination information /
FsamDissemination

Provides information on required or pre-
ferred access technologies, scheduling re
quirements, and directivity of antennae (

bnly

1 31 1 1
dPpPIHCAdDICT T CA5T dIT dLLESS TECITIIUIOE Y SU p'

ports software controlled antenna patter

ns).

Service data /
FsapServiceDataRegistration

Application specific service data for inclu

in FSAMs, i.e extensions, system service, pro-

vider ITS-PN, IPv6 routing.

sion

16
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Table 3 (continued)

appl

provider ITS-S

Direction Parameter / ASN.1 type Purpose
From FSAP man- |Application identifier / ITSsapiid Asreported by the ITS-S application process.
ager to service The content of the ITS-AID field in the service

Advertised ITS-AID /

e ITSaid
Ication process

info segment of the FSAM shall be reported.
In case of a successful registration update,
the value in this parameter is identical to the
ITS-AID parameter value contained in the
parameter "Application identifier".

FSAM-ID

The content of the SAM-ID field of the new

FSAM shall be reported.

FSAM-Count

The content of the SAM-Count field of the new
FSAM shall be reported.

Response code

Result of a request indicated by the ASN.1
type ErrStatus specified in ISO 24102-3.

Requ

If an
man

— 1

— 1

nger shall acknowledge this request with:

— IFSAM-ID and FSAM-Count set to zero each.

8.2.3

For t
prov
are |

type

FSAP deregistration

[TS-S application presents a registration update request, but it is not yet registered, th
rrStatus "sequenceError" as specified in ISO 24102-3;

he "Advertised ITS-AID" parameter set to the value 270.549.119 = Opef.ff.ff.ff with {
'lunknown / invalid ITS-S application object"; and

Table 4 — Deregistration at FSAP service provider

irements on when to update a service provider ITS-S application are not specified in this document.

en the FSAP

he meaning

he purpose of deregistering an offered service already registered at the FSAP manager, a service
jder ITS-S application process shall use the services of the FSAP manager. The der
resented in Table 4. The appropriate MA-REQUEST.request service primitive function is of ASN.1
FsapProviderDeregistratiexras specified in A.3. The appropriate MA-REQUEST.con
primjfitive function is of ASN.1.type FsapProviderDeregistrationConf as specified in A.2.

pgister data

firm service

Direction Parameter / ASN.1 type Purpose
From service praovider | Application identifier / Identifier uniquely identifying the ITS-S applidation pro-
ITS-$ application'pro- [ITSsapiid cess providing the service to be announced in ain FSAM.
cess fo FSARmahager The essential part of this application identifier|is the ITS-
AID that may be accompanied on purpose by the unique
identifier of the instance of this ITS-S application process,
and hy the unique identifier of the ITS-SCU in which this
ITS-S application process resides.
ITS-S FlowID / ITS-S FlowID of the flow registered for the service provid-
FlowID er and to be used in a subsequent SrvOpP.
If path and flow management specified in ISO 24102-6 is
not supported, this parameter is not relevant and may be
set to the value 65535.
FSAM-ID / The content of the SAM-ID field of the used FSAM as re-
SrvAdvID ported in the initial registration or in the previous update.
FSAM-Count / The content of the SAM-Count field of the previously used
SrvAdvContentCount FSAM as reported in the initial registration or in the previ-
ous update.
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Table 4 (continued)

Direction

Parameter / ASN.1 type Purpose

to service pr

process

From FSAP manager

ITS-S application

Application identifier /
ITSsapiid

Asreported by ITS-S application process.
ovider

Advertised ITS-AID /
ITSaid of the FSAM shall be reported. In case of a successful

deregistration, the value in this parameter is identical

"application identifier".

The content of the ITS-AID field in the service info segment

the ITS-AID parameter value contained in the parameter

to

Response code

Result of a request indicated by the ASN.1 type ErrStatus

specified 1n 150 24102-5.

Upon recep
assigned po
of scope of t

NOTE D¢
networking §

Requiremen
document.

If an ITS-S
manager sh

ErrStat

the "Ad
"unknoy

8.2.4 FSA|
The FSAP

FsamDissem]
registration
in the ITS-s{

In case the
this one shg
technologie
using the d
FsapProvidd

ErrStat
the "Ad

fion of a deregistration request from the service provider ITS-S application, dymam
t numbers of this ITS-S application process may be released, if not needed for,purpose
his document.

tletion of port numbers will result in deletion of related entries in forwdrdihg tables of
b transport layer protocols.

ts on when to deregister a service provider ITS-S applicatiof_are not specified in

hpplication presents a deregistration request, but it isdiot'yet registered, then the
i1l acknowledge this request with:

s "sequenceError" as specified in [SO 24102-3; and

yertised ITS-AID" parameter set to the value270.549.119 = Opef.ff.ff.ff with the med
vn / invalid ITS-S application object".

P communication management

manager shall evaluate the,> dissemination information sets of ASN.1
nationset contained in the data element of ASN.1 type FsamDissemination for g
registration update requestiin order to select the proper communications protocol
ation for communication.

'medium"” component.in an FsambisseminationSet indicates a specific access technd
Il be selected fortransmission of FSAMs, if it is available. If none of the requested a
s presented in sambisseminationisavailable, theregistrationrequestshall be acknowle
orresponding~MF-Request.confirm service primitive FsapProviderRegistrationCor
rUpdategent, respectively, as specified in A.2 with:

s "nenavailValue";

cally
s out

[TS-S

this

FSAP

ning

type
very
btack

logy,
Ccess

dged
£ or

yettised ITS-AID" parameter set to the value 270.549.119 = Opef.ff.ff.ff with the med

ning

"unknown / invalid ITS-S application object"; and

FSAM-ID and FSAM-Count set to zero each.

In case no specific access technology is requested, the default access technology shall be used, e.g. as
identified by the CI selection management specified, e.g. in ISO 24102-1, ISO 17423 and ISO 24102-6.

In case the "protocols” component in an FsamDisseminationSet indicates a specific communications
protocol stack or a part of it, this one shall be selected for transmission of FSAMs, if it is available.
If none of the requested protocols presented in FsambDissemination is available, the registration
request shall be acknowledged using the corresponding MF-Request.confirm service primitive
FsapProviderRegistrationConf OF FsapProviderUpdateConf, respectively, as specified in A.3 with:

ErrStatus "nonavailValue";
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— the "Advertised ITS-AID" parameter set to the value 270.549.119 = Opef.ff.ff.ff with the meaning

n

unknown / invalid ITS-S application object"; and

FSAM-ID and FSAM-Count set to zero each.

In case no specific communications protocols for transmission of FSAMs are requested, the default
networking & transport layer protocol shall be used, i.e. the FNTP specified in ISO 29281-1.

NOTE

There is a potential conflicting overlap between the components "medium" and "protocols" in case

protocols of the ITS-S access layer are presented. Assuming "medium" selects the ITS-M5 access technology
(this is [EEE 802.11(TM) OCB), then "protocols™ can provide complimentary information such as "applying

IEEE 1609.4(TM)" or "applying ETSI ITS-G5 rules".

The component "directivity" in an FsamDisseminationSet iS not necessarily applicable. In case it

is not to be used, "fixed, pre-defined direction” is selected. In case a requested directiviffy cannot be

applied, the request is ignored without notification.

The gomponent "gcInterval” in an FsamDisseminationSet provides optionahinformation jon the most

apprppriate repetition interval for FSAM transmission. The value zero indicates that no speg¢ific interval

is recommended. The FSAP manager may use predetermined quantized.values of the interyal between

subsgquent transmissions of the service advertisement message that-best match the recommended

interjval.

For the purpose of registering a service at the FSAP communicdtipn handler for periodic anhouncement

in an FSAM, the FSAP manager shall present the registration or update data listed in Table 5. The

apprppriate MF-REQUEST.request service primitive function'is of ASN.1 type FsamRequest|specified in

A.3.The appropriate MF-REQUEST.confirm service primitive function is of ASN.1 type FsamRequestCon£

as specified in A.3.

Table 5 — Registration for FSAM transmission at FSAP communication handller
Direction Parameter / ASN.1 type Purpose

From FSAP manager |Application identifief. /' TTSsapiid Identifier uniquely identifying the ITS-S

to F§AP communica- application process providing the service

tiong handler to be announced in an FSAM. THe essential
part of this application identifief is the ITS-
AID that may be accompanied o purpose by
the unique identifier of the instgnce of this
ITS-S application process, and by the unique
identifier of the ITS-SCU in whidh this ITS-S
application process resides.

Dissemination details / GeStacks Information on one or several protocol
stacks to be used for transmissipn of FSAMs,
each with the recommended repetition
interval.

Priority / UserPriority The priority of the ITS-S applicarion pro-
Ccess
This value cannot be updated.

Service data / Application specific service data for in-

FsapServiceDataRegistration clusion in FSAMs, i.e extensions, system
service, provider ITS-PN, IPv6 routing.
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Table 5 (continued)

Direction Parameter / ASN.1 type Purpose
From FSAP commu- |Application identifier / ITSsapiid As reported by ITS-S application process.
nications handler to [ Aqyertised ITS-AID / The content of the ITS-AID field in the
FSAP manager ITSaid service info segment of the FSAM shall be
reported. In case of a successful registra-
tion, the value in this parameter is identical
to the ITS-AID parameter value contained in
the parameter "Application identifier".
FSAM-ID / The content of the SAM-ID field of the FSAM
SrvAdviD shall be reported.
FSAM-Count / The content of the SAM-Count field.of the
SrvAdvContentCount FSAM shall be reported.
Response code Result of a request indicated\by’the ASN.1
type ErrStatus specified inISO 24102-B.
If the FSAP manager presents a registration request for an ITS-S application thatis already registered,

then the FS/
— ErrStat

— the "Ad
"unknoy

— FSAM-I

For the purj
in an FSAM
appropriate
A.3. The apy
as specified

inA.3.

\P communication handler shall acknowledge this request with:

15 "sequenceError" as specified in SO 24102-3;

D and FSAM-Count as currently used for the existing registration.

vertised ITS-AID" parameter set to the value 270.549.119.2 Opef.ff.ff.ff with the megning
vn / invalid ITS-S application object"; and

bose of updating a service at the FSAP communication handler for periodic announcement

the FSAP manager shall present the registration or update data listed in Table 6{ The
MF-REQUEST.request service primitive function is of ASN.1 type FsamUpdate as specified in
ropriate MF-REQUEST.confirm serviceprimitive function is of ASN.1 type FsamUpdatdConf

Table 6 — Registration update for FSAM transmission at FSAP communication handler
Directjon Parameter / ASN.1 type Purpose
From FSAP thanager |Application identifier / 1TSsapiid Identifier uniquely identifying the ITS-S

tions handle

to FSAP communica-

I

application process providing the servige
to be announced in an FSAM. The essential
part of this application identifier is the ITS-
AID that may be accompanied on purpoge by
the unique identifier of the instance of this
ITS-S application process, and by the unlique
identifier of the ITS-SCU in which this ITS-S
application process resides.

FSAM-ID /

The content of the SAM-ID field of the used

SrvAdvID

FSAM as reported in the initial registration
or in the previous update.

FSAM-Count /
SrvAdvContentCount

The content of the SAM-Count field of the
previously used FSAM as reported in the in-
itial registration or in the previous update.

Dissemination details / GeStacks

Information on one or several protocol
stacks to be used for transmission of FSAM,
each with the required repetition interval.

Service data /
FsapServiceDataRegistration

Application specific service data for in-
clusion in FSAMs, i.e extensions, system
service, provider ITS-PN, IPv6 routing.
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Table 6 (continued)

Direction

Parameter / ASN.1 type

Purpose

From FSAP commu-
nications handler to
FSAP manager

Application identifier / ITSsapiid

Asreported by ITS-S application process.

Advertised ITS-AID /
ITSaid

The content of the ITS-AID field

reported. In case of a successful

service info segment of the FSAM shall be

tion update, the value in this parameter is
identical to the ITS-AID parameter value
contained in the parameter "Application

in the

registra-

identifier".
FSAM-ID / The content of the SAM-ID field pf the FSAM
SrvAdvID shall be reported.
FSAM-Count / The content of the SAM-Count field of the
SrvAdvContentCount FSAM shall be reportéds:
Response code Result of a requestindicated by the ASN.1
type ErrStatug)as’specified in [SO 24102-3.

If the FSAP manager presents a registration update for an ITS-S application that is not ye

then

the FSAP communication handler shall acknowledge this request with:

— [ErrStatus "sequenceError" as specified in ISO 24102-3;

— the "Advertised ITS-AID" parameter set to the value 270.549.119 = Opef.ff.ff.ff with t

— IFSAM-ID and FSAM-Count set to zero each.

'lunknown / invalid ITS-S application object"; and

[ registered,

he meaning

For the purpose of deregistering a service.at,the FSAP communication handler fr¢m periodic
annduncement in an FSAM, the FSAP managerishall present the registration or update dpta listed in
Tablg¢ 7. The appropriate MF-REQUEST.request service primitive function is of ASN.1 type Fsambelete
as sgecified in A.3. The appropriate MF-REQUEST.confirm service primitive function is of ASN.1 type
FsampeleteConf as specified in A.3.
Table 7 — Deregistration\from FSAM transmission at FSAP communication handler
Direction Parameter / ASN.1 type Purpose
Fromp FSAP manager |Application identifier / Identifier uniquely identifying the ITS-S applidation
to F§AP communica- (ITSsapiid process of which the related service is no longpr to be an-
tiong handler nounced in an FSAM. The essential part of thig application
identifier is the ITS-AID that may be accompanied on pur-
pose by the unique identifier of the instance of this ITS-S
application process, and by the unique identifier of the
ITS-SCU in which this ITS-S application procegs resides.
FSAM-ID / The content of the SAM-ID field of the used FSAM as re-
SrvAdvID ported in the initial registration or in the prevliious update.
FSAM-Count / The content of the SAM-Count field of the previously used
SrvAdvContentCount FSAM as reported in the initial registration or in the pre-

vious update.

From FSAP commu-
nications handler to
FSAP manager

Application identifier /
ITSsapiid

Asreported by ITS-S application process.

Advertised ITS-AID /
ITSaid

The content of the ITS-AID field in the service info seg-

ment of the FSAM shall be reported. In case of

deregistration, the value in this parameter is identical to
the ITS-AID parameter value contained in the parameter

"Application identifier".

a successful

Response code

Result of a request indicated by the ASN.1 type ErrStatus

as specified in ISO 24102-3.

© IS0 2020 - All rights reserved

21


https://standardsiso.com/api/?name=ab62a99392a34b60dccaf125761a517f

IS0 22418:2020(E)

If the FSAP manager presents a deregistration for an ITS-S application that is not yet registered, then
the FSAP communication handler shall acknowledge this request with:

— ErrStatus "sequenceError" as specified in ISO 24102-3; and

— the "Advertised ITS-AID" parameter set to the value 270.549.119 = Opef.ff.ff.ff with the meaning
"unknown / invalid ITS-S application object".

8.2.5 Transmission of FSAM

As requested by the FSAP manager, the FSAP communication handler is in charge of:

— assembling and maintaining FSAMs;

— invoking security services for conversion of FSAMs into S-FSAMs (details are out of scope of this
documgnt);

— periodi¢ groupcasting of S-FSAMs;

— identifyling available communication channels for requested protocol stacks to be used ip the
SrvOpP)including channels for private usage (details are out of scope of this"document); and

— transmitting S-FSAMs in unicast mode for the purpose of assigning private communication channels.

Unicast trafgsmissions of S-FSAMs may be repeated if the respectiveé S-FSRM is not received prior to
timeout. Defails are out of scope of this document.

8.2.6 Recpption of FSRM

8.2.6.1 General

Upon reception of an S-FSRM from a service user”ITS station, the procedure illustrated in Figyire 8
applies.
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Figure 8 — Procedure upon reception of an S-FSRM

The service provider FSAP communication handler shall perform the following tasks:
— Initiate conversion of S-FSRMs to FSRMs. Details are out of scope of this document.

— Check whether the "private allocation request” field is present. If the field is present, the "service
provider private channel allocation request” procedure specified in 8.2.6.3 shall be performed.
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— Check whether the "private allocation confirm" field is present. If the field is present, the "service
provider private channel allocation confirm" procedure specified in 8.2.6.4 shall be performed.

— Check whether the "context information” field is present with ITS-AIDs contained in it that are not
used in an optionally present "private allocation request” field. If this is given, the "service provider
context processing” procedure specified in 8.2.6.2 shall be performed.

8.2.6.2 Service provider context processing

Upon notification of the received context information by the FSAP communication handler to the
FSAP manager with notification data presented in Table 8 (the appropriate MF-REQUEST.request
service prinfiifive function for notification of context information to the FSAP manager is of ASN.I|type
FsrmRxNotify as specified in A.3), the FSAP manager shall perform the following tasks:

— Check fpr ITS-AID = zero (System ITS application class). Context ID zero shall be ignered; as this is
managed by the FSAP communications handler. For context ID one (Mandatory applicationg) the
FSAP mpnager shall perform the task specified in 8.7.2.

— For all |other ITS-AIDs the FSAP manager shall notify the respective depvice provider [TS-S
application with data presented in Table 9. The appropriate MA-COMMAND.réquest service prinjitive
function for notification of context information to the ITS-S applicatieh process is of ASN.1|type
FsapFsrmNotify as specified in A.3. Such notifications shall be forwarded to the proper ITS-S host
ITS-SCU, applying "ITS station-internal management communication" as specified in ISO 2410p-4 if
the ITS4S application does not reside in the same ITS-SCU.

Table 8 — Notification of context information to the FSAP manager

Direction Parameter / ASN.1 type Purpose
From FSAP dommu- |Receive protocol stack / |Information on the protocol stack on which the SrvOpP ghall
nications handlerto |UcStack be performed.
FSAP manager Context information "Context information" field contained in a received FSRM.

SrmContexts

From FSAP thanager |Response code This empty acknowledgement is not required. It may cafry
to FSAP communica- only the result of a request indicated by the ASN.1 type
tions handlef ErrStatus as specified in ISO 24102-3.

Table 9 — Notification of context information to the ITS-S application process

Direction Parameter / ASN.1 type Purpose
From FSAP dommu- |Usé€rapplication identifier |Identifier uniquely identifying the ITS-S application profess
nications hapdlerto |/TFSsapiid related to the given context. The essential part of this a%pli-
FSAP manager cation identifier is the ITS-AID that may be accompaniedl on

purpose by the unique identifier of the instance of this I[T'S-S
application process, and by the unique identifier of the I[T'S-
SCU in which this ITS-S application process resides.

Context information "Context information"” field contained in a received FSRM.
SrmContexts
Protocol stack / Information on protocol stack to be used in SrvOpP.
UcStack
From FSAP manager |Response code This empty acknowledgement is not required. It may carry
to FSAP communica- only the result of a request indicated by the ASN.1 type
tions handler ErrStatus as specified in 1SO 24102-3.

8.2.6.3 Service provider private channel allocation request
The FSAP communication handler shall:

— Note the ITS-AIDs for which a private channel allocation is requested.
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confirming usage of a private channel is received.

Note the respective context information, if present, for processing once a subsequent S-FSRM

Identify an appropriate communication channel and notify this to the respective FSAP user ITS-

SU in the FSAM channel info segment or in the extended channel info FSAM extension element, as
applicable, of a privately addressed S-FSAM containing the original groupcasted advertisement for
the respective ITS-AlIDs.

8.2.6.4 Service provider private channel allocation confirm

The FSAP communication handler shall notify the requested services to the FSAP manager as specified

in 8.7.6.Z.

8.3 | Service user

8.3.1

A se]

ASN.,

FSAP registration

vice user ITS-S application may register its intended service at the FSAP. The regis
are presented in Table 10. The appropriate MA-REQUEST.request sefvice primitive ful
1l type FsapUserRegistration as specified in A.3. The appropriate MA-REQUEST.con
primjitive function is of ASN.1 type FsapUserRegistrationConf ag’specified in A.3.

Table 10 — Registration at FSAP'service user

tration data

nction is of

firm service

Direction

Parameter / ASN.1 type

Purpose

From service provider
ITS-$ application pro-
cessto FSAP manager

User application identifier
/ ITSsapiid

Identiffer uniquely identifying the ITS-S applica
consuming the intended service to be identified
with the service ITS-AID. The essential part of t
plication identifier is its ITS-AID that may be ac

on purpose by the unique identifier of the instance of this

ITS-S application process, and by the unique ide
ITS-SCU in which this ITS-S application process

fion process
in an FSAM
his user ap-
ompanied

htifier of the
resides.

Service ITS-AID /ITSaid

ITS-AID of the ITS application object that is proyv
intended ITS service. The value of the service IT|
be the same as the ITS-AID value contained in t}
plication identifier.

iding the
S-AID may
e user ap-

FSRM/Context data /

ScmContexts

FSRM context data contains one or several sets
a) ITS port number (ITS-PN) of the service us
to be used by a service provider as destinat
number during the session phase.

b) In case the ITS-AID identifies an ITS applj

bf:

br process
ion port

cation

class, context information is needed. Detd

context information depends on the specific ITS

ils of

application class.

From FSAP manager
to service provider
ITS-S application
process

User application identifier
/ ITSsapiid

As reported by user ITS-S application process.

Service ITS-AID / I1TSaid

As reported by user ITS-S application process.

Response code

Result of a request indicated by the ASN.1 type ErrStatus as

specified in ISO 24102-3.

Requirements on when to register a service user ITS-S application are not specified in this document.

If an ITS-S application presents a registration request, but it is already registered, then the FSAP
manager shall acknowledge this request with:

© IS0 2020 - All rights reserved
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— the "Service ITS-AID" parameter set to the value 270.549.119 = Opef.ff.ff.ff with the meaning
"unknown / invalid ITS-S application object".

8.3.2 FSAP registration update

A service user ITS-S application may update registration information of its intended service at the
FSAP manager. The registration update data are presented in Table 11. The appropriate MA-REQUEST.
request service primitive function is of ASN.1 type FsapUserUpdate as specified in A.3. The appropriate
MA-REQUEST.confirm service primitive function is of ASN.1 type FsapUserUpdatecConf specified in A.3.

Table 11 — Rpgich‘aﬁnn llpdafp at FSAP service user

Direction Parameter / ASN.1 type Purpose

From servic¢ provider|User application identifier | Identifier uniquely identifying the ITS-S application profess
ITS-S applicqtion pro- |/ ITSsapiid consuming the intended service to be identifiedin an F{AM
cess to FSAPlmanager with the service ITS-AID. The essential partof this user|ap-
plication identifier is its ITS-AID that maybe accompanied
on purpose by the unique identifier pfthé instance of thijis
ITS-S application process, and by thewnique identifier of the
ITS-SCU in which this ITS-S application process resides.

Service ITS-AID / 1Tsaid [ITS-AID of the ITS applicatipn ebject that is providing the
intended ITS service. The-value of the service ITS-AID njay
be the same as the ITS-AlD*value contained in the user gp-
plication identifier.

FSRM Context data / FSRM context data‘contains one or several sets of:
SrmContexts

a) ITS portnumber (ITS-PN) of the service user process
to begised by a service provider as destination porf
number during the session phase.

b); In case the ITS-AID identifies an ITS application
class, context information is needed. Details of
context information depends on the specific ITS
application class.

From FSAP thanager |User application identifier |As reported by user ITS-S application process.
to service prjovider / ITSsapiid

ITS-S applicgtion Service ITS/AID / Asreported by user ITS-S application process.
process ITSaid
Response code Result of a request indicated by the ASN.1 type ErrsStatfus

specified in ISO 24102-3.

Requiremeryts on wheh 'to update a service user ITS-S application are not specified in this document.

If an ITS-S application presents a registration update request, but it is not yet registered, then the FSAP
manager shaltacknowledge this request with:

— ErrStatus "sequenceError" as specified in ISO 24102-3; and

— the "Service ITS-AID" parameter set to the value 270.549.119 = Opef.ff.ff.ff with the meaning
"unknown / invalid ITS-S application object".

8.3.3 FSAP deregistration

A service user ITS-S application may deregister its registration information at the FSAP manager. The
deregistration data are presented in Table 12. The appropriate MA-REQUEST.request service primitive
function is of ASN.1 type FsapUserDeregistration specified in A.3. The appropriate MA-REQUEST.
confirm service primitive function is of ASN.1 type FsapUserDeregistrationConf specified in A.3.
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Table 12 — Deregistration at FSAP service user

Direction Parameter / ASN.1 type Purpose

From service provider |User application identifier | [dentifier uniquely identifying the ITS-S application process
ITS-S application pro- |/ ITSsapiid consuming the intended service to be identified in an FSAM
cess to FSAP manager with the service ITS-AID. The essential part of this user ap-
plication identifier is its ITS-AID that may be accompanied
on purpose by the unique identifier of the instance of this
ITS-S application process, and by the unique identifier of the
ITS-SCU in which this ITS-S application process resides.

Service ITS-AID / ITS-AID of the ITS application object that is providing the

TSI iterrded 1S service The vatueof theservice 11S-AID may
be the same as the ITS-AID value contained in.the user ap-
plication identifier.

From FSAP manager |User application identifier |As reported by user ITS-S applicationprocess.
to service provider / ITSsapiid

ITS-$ application Service ITS-AID / As reported by user ITS-S applieation process.
process ITSaid
Response code Result of a request indicatéd,by the ASN.1 type firrStatus

specified in ISO 24102-3.

Reqyirements on when to deregister a service user ITS-S application are not specified in this document.

If an| ITS-S application presents a deregistration request, but it is not yet registered, thén the FSAP
manager shall acknowledge this request with:

— [KErrStatus "sequenceError" as specified in ISO 24102-3; and

— the "Service ITS-AID" parameter set to the,value 270.549.119 = Opefff.ff.ff with the meaning
'lunknown / invalid ITS-S application objeet™

8.3.4 Reception of FSAM

8.3.4.1 General

Ne}

Uporn] reception of a S-FSAM from a service user ITS station the procedure illustrated in Figure 9 applies.
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FSAM RX procedure

IN-

UNITDATA.
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\ 4

S-FSAM to FSAM
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Option bits value (0 -7):

supported?
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1: Routing Advertisement segment is
present

2: Channel Info segment is present
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Option Bits
value = 0
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Figure'9 — Procedure upon reception of an S-FSAM

The FSAP dommunigafion handler requests the conversion of S-FSAMs into FSAMs and checkp the

version nu

ber contained in the FSAM. Upon successful validation of the version number, the
communication handler shall notify the received FSAM to the FSAP manager with notification

ESAP
data

presented ip fable 13. The appropriate MF-Request.request service primitive function for notificption

A D

is FsamRxNotTfvas oyl:\,ificd A

Table 13 — Notification of received FSAM to FSAP manager

Direction Parameter / ASN.1 type

Purpose

From FSAP commu- |Receive protocol stack /

Information on the protocol stack on which the SrvOpP shall

nications handler to |FsapStack be performed.
FSAP manager FSAM Received FSAM.
Fsam

From FSAP manager |Response code
to FSAP communica-

tions handler

This empty acknowledgement is not required. It may carry
only the result of a request indicated by the ASN.1 type
ErrStatus as specified in 1SO 24102-3.
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The FSAP manager shall check the availability of options:

— Option bits value = 0: The "Empty SAM" procedure specified in 8.3.4.2 applies.

— Option bits value = 1: The "General IPv6 network" procedure specified in 8.3.4.3 applies.

— Option bits value = 2: The "Activate radio channel” procedure specified in 8.3.4.4 applies.

— Option bits value = 3: The "General IPv6 network" procedure with required change of radio channel
as specified in 8.3.4.3 applies.

— Option bits value >3: The "Service advertisement" procedure specified in 8.3.4.5 shall be performed.

8.3.4

The
serv

8.3.4

Gene
used
avail
of sc

8.3.4

The ]
man
of sc

8.3.4

Spec
appli
com

— 1
— 1

q

q

— 1

private channel allocation” procedure specified in 8.3.4.6 shall be performed.

gpecifieddn 8.3.4.7 shall be performed.

'|séryice user private channel confirmation” procedure specified in 8.3.4.8 shall be perf

.2 Empty SAM procedure

FSAM indicated by FSAM-ID and FSAM-Count (see Figure 5) is empty. All ppeviously
ces are no longer available. Eventually present FSAM extensions may be ignored.

.3 General IPv6 network access procedure

ral access to an IPv6 network is available on the same or optionally on another radi

for S-FSAM transmission. The FSAP manager shall inform the ITS station managg
ability of this new [Pv6 network and the required communication channel. Further de
bpe of this document.

.4 Activate radio channel procedure

TS-SU is invited to listen on another radio channel. The FSAP manager shall inform th
hgement about potentially valuable information on another radio channel. Further de
bpe of this document.

.5 Service advertisement procediire

fic services are announced. For'every announced service that is required by a servidg
cation process, the FSAP manager shall perform the one applicable procedure out
lementary procedures:

f allocation of a private channel as specified in ISO/TS 16460 is to be performed, the "

f transmissionof an FSRM as specified in ISO/TS 16460 is required for the purpose
ontext infermation for an ITS application class, the "service user context processing

f transmission of a FSRM for the purpose of confirming a private channel allocation is 1

announced

b channel as
ment about
tails are out

p ITS station
tails are out

e user ITS-S
of the four

service user

bf providing
" procedure

equired, the
ormed.

— If neither the "service user private channel allocation" procedure, nor the "service user context
processing” procedure, nor the "service user private channel confirmation" procedure applies, the
FSAP manager shall perform the "FSAM reception notification" procedure specified in 8.3.4.9.

"ITS station-internal management communication"” specified in ISO 24102-4 shall be applied to remotely
access the MA-SAP of the ITS-S host if the service user ITS-S application resides in a different ITS-SCU.

NOTE Privately addressed FSRMs can simultaneously contain several of the optional fields by ¢
respective procedures listed in 8.3.4.5 for the different ITS-AIDs. Details are out of scope of this document.
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8.3.4.6 Service user private channel allocation

Upon request of the FSAP manager to the FSAP communication handler with data presented in Table 14,
an appropriate MF-COMMAND.request service primitive function is of ASN.1 type FsrmTxRequest as
specified in A.3 and the FSAP communication handler shall:

a) initiate conversion of the given FSRM into a S-FSRM, and

b) send the S-FSRM via the selected UC-VCI.

Table 14 — Request of FSRM transmission for private channel allocation request

Direction Parameter / ASN.1 type Purpose
From FSAP hanager |Unicast protocol stack / Information on the protocol stack to be used fortunicapt
to FSAP communica- |UcStack transmission of the S-FSRM.
tions handlef FSRM / Containing private channel allocation request field, and an
Fsrm optionally needed context information field.
From FSAP Jommu- |Response code This empty acknowledgement is notwrequired. It may darry
nications hapdler to only the result of a request indicated’by the ASN.1 typeg
FSAP manager ErrStatus asspecified in ISQ 24102-3.
NOTE Ré¢ception of a privately addressed S-FSAM is expected, providing infermation on the allocated pyivate

channel and ¢n missing context information if applicable.

8.3.4.7 Service user context processing

Upon request of the FSAP manager to the FSAP communication'handler with data presented in Table 15,
an appropriate MF-COMMAND.request service primitivetfunction is of ASN.1 type FsrmTxRequeft as
specified in|A.3 and the FSAP communication handler shall:

a) initiate conversion of the given FSRM into a S-FSRM, and

b) send th¢ S-FSRM via the selected UC-VCL

Table 15 — Request of ESRM transmission for context notification

Direction Parameter /'ASN.1 type Purpose
From FSAP mhanager |Unicast pretocol stack / Information on the protocol stack to be used for unicapt
to FSAP communica- |UcStack transmission of the S-FSRM.
tions handlef FSRM / Containing context information.

E'S'eft

From FSAP dJommu- <{|/Response code This empty acknowledgement is not required. It may darry
nications hapdler to only the result of a request indicated by the ASN.1 typ¢
FSAP manager ErrStatus specified in ISO 24102-3.

8.3.4.8 Service user private channel confirmation procedure

Upon request of the FSAP manager to the FSAP communication handler with data presented in Table 16,
an appropriate MF-COMMAND.request service primitive function is of ASN.1 type FsrmTxRequest as
specified in A.3 and the FSAP communication handler shall:

a) initiate conversion of the given FSRM into a S-FSRM, and

b) send the S-FSRM via the selected UC-VCI.
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Table 16 — Request of FSRM transmission for private channel confirmation

Direction Parameter / ASN.1 type

Purpose

From FSAP manager

Unicast protocol stack /

Information on the protocol stack to be used for unicast

to FSAP communica- [UcStack transmission of the S-FSRM.
tions handler FSRM / Containing the private channel confirmation.
Fsrm

From FSAP commu-
nications handler to
FSAP manager

Response code

This empty acknowledgement is not required.

only the result of a request indicated by the ASN.1 type

ErrStatus as specified in ISO 24102-3.

It may carry

8.3.4
The |

.9 FSAM reception notification

FSAP manager shall notify reception of an FSAM to the service user ITS-S appli€ation

rocess with

data|presented in Table 17. An appropriate MA-COMMAND.request service primitive function is of
ASN.[l type FsapFsamNotify, as specified in A.2.
Table 17 — Notification of received service advertisement to ITS-S application pgrocess
Direction Parameter / ASN.1 type Purpose
From FSAP manager |Advertised ITS-AID / The content of the ITS-AID field in the servicq info seg-
to IT|S-S application |[ITSaid ment of the FSAM.
process Reply Port Number/ As containged in the service info segment of the FSAM for
ReplyAddress the givennITS-AID. Otherwise, the value PORT_UNK as
specified in ISO 17419.
Service InfoExtensions / Service info extensions as contained in the sqrvice info
ServiceInfoExts segment of the FSAM for the given ITS-AID.
Protocol stack / Information on the protocol stack to be usefd during
UcStack the SrvOpP.
From ITS-S Response code This empty acknowledgement is not required. It may
appljcation process carry only the result of a request indicated by the ASN.1
to FYAP manager type ErrStatus specified in ISO 24102-3.

8.4

Duri
prov
appl
initis

Service operation phase

ng the service opetation phase (SrvOpP), also referred to as service session,
ider ITS-S applicatiéon and the service user ITS-S application exchange packets b
cable commupications protocol stack with port number values exchanged during

hlization phagse:

The
the

efault applicable protocol stack for the SrvOpP is the same as used for FSAM transmis
vOpR the default protocol stack shall not be used according to requirements presente

the service
hsed on the
the service

sion. During
d:

y-the channelindex component of the service info, pointing to either an entry in the optionally

present channel info segment, or the optionally present extended channel info FSAM extension, as
specified in ISO/TS 16460, or

— by requiring IPv6 connectivity indicated by the optionally present [Pv6 routing advertisement field
in the FSAM, as specified in ISO/TS 16460, and

— by the optionally present "service info" extension element "SrvOpP Protocol Stack" of ASN.1 type
SrvOpP-ProtocolStack, as specified in A.4.

The combined usage of the above listed mechanisms allows for a flexible selection of the communications
protocol stack being applicable during the SrvOpP.

Management of the SrvOpP protocol stack extension element is done by the ITS-S station management
in cooperation with the FSAP manager in an implementation-specific way.
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Upon finalization of the session, the service user ITS-S application may release dynamically assigned
port numbers used in the session.

Some ITS services may not need a service operation phase, namely information distribution services
where provisioning of the service is done by means of the SAM application data extension.

8.5 ITS station-internal management communications

When ITS-S host and ITS-S router functionalities are located in different ITS-SCUs, an implementation
of the IICP shall use:

— the MFrcmmdPBYspecified T 1SO24102=2to tramsport MF-Commands as specified T A2 and in
SO 241p2-3.

— the MFqrreq PDU specified in ISO 24102-4 to transport MF-Requests as specified in A.2 and in
ISO 241D2-3.

8.6 Duplicate service detection

Duplicate execution of the same service can be avoided by evaluation of the:
— FSAM-ID,
— FSAM-(ount,

— Advertiper Identifier SAM extension, and

— identifi¢r of the station that transmits S-FSAMs, e.g. its MAC address,

as partly spgcified in ISO/TS 16460. As a minimum, FSAM-ID and FSAM-Count shall be used to detect
duplicate advertisement of services. Further details.are out of scope of this document.

8.7 System service

8.7.1 General

The ITS application class "system" specified in ISO 15628 is identified by ITS-AID = zero as specified in
SO 17419.

The system|service context““thandatory applications” is specified in ISO/TS 16460. Further syjstem
service contlexts may be added.

In FSAMs containing-a‘service info set with ITS-AID = zero, the "system service" field of ASN.1|type
SystemService as specified in ISO/TS 16460 shall be present.

The ITS application class "system" shall be auto-registered at the service user FSAP manager 1|f ITS
application elassesaresupperted:

8.7.2 Mandatory applications

Mandatory applications are ITS applications that are required by either regulations or policies.
Information on details of mandatory applications, e.g. usage, and area and time of applicability, are
contained in the related ITS-S applications. Mandatory applications shall be supported if ITS application
classes are supported.

Upon reception of an FSAM advertising ITS-AID = zero with the system service context "Mandatory
Applications”, the service user FSAP manager shall notify the ITS-S application processes with data
presented in Table 9 as indicated by the ITS-AIDs and related contexts contained in the "mandatory
application” context, i.e. given by the ASN.1 type Mandappctx as specified in ISO/TS 16460. If one or
several of these ITS-S applications are not available in the service user ITS-SU, the FSAP manager shall
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request the ITS station remote management to download and install the missing ITS-S applications, e.g.
as specified in ISO 24102-4.

9 Optionally supported features

Further optionally supported features are specified in Annex B and Annex C.

10 Conformance

The "Protoco eme i . . ented in Annex D allows
laration of conformance of an 1mplementat10n with this document With respect(ofl mandatory,
itional, and optional requirements, the statements provided in this PICS proforma shdll prevail in
case of unintended differences between the PICS proforma and the normative clausés of this document.

NOTH Conformance tests for WAVE SAM support and ETSI SAEM support are out of scope of thjs document.

11 Test methods

The |"Test Suite Structure & Test Purposes” (TSS&TP), and the\VAbstract Test Suitg" (ATS) for
conformance testing will be specified in a separate test standard:

A tegt architecture for cooperative ITS is specified in ISO, 20026. This test architecture|is based on
[SO 44102-4.
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A.1 Over
The followiy
— ITSfsap
Updates of
In case of
requiremen

A.2 Mody

This moduld

:2020(E)
Annex A
(normative)

ASN.1 modules

view

1g ASN.1 module is specified in this annex:
{ISO (1) standard (0) fsap (22418) asnm-1 (1) version0 (0)}
his ASN.1 module will be published on http://standards.iso.org/iso/22418/fed-2/en.

unintended differences between the ASN.1 definitions in this @nnex and norm
s in the other parts of this document, the definitions provided in thissannex shall prey

ile ITSfsap

specifies ASN.1 type definitions together with useful-ASN.1 value definitions.

ative
ail.

The encoding rule applicable for the definitions of this ASN.1 medule depends on the target environinent.

Unaligned p|

transmj

support
SAP sej

acked encoding rules (PER) specified in ISO/IEC 8825-2 shall be applied for:
ssion of FSAM and FSRM with FNTP specified in ISO 29281-1;
of WSA and SAEM, see Clause 5;

vice primitives as specified in ISO 24102-3 and transmitted with IICP as specifi

bd in

ISO 241D2-4.
ITSfsap {igo (1) standard (0) fsdp )(22418) asnm-1 (1) versionO (0)}
DEFINITION$ AUTOMATIC TAGS::¥BEGIN
IMPORTS
-- ISO 17419:2017 - Daté\DPDictionary
UserPriority, NullTypé€/ . PortNumber, TimeUnit FROM CITSdataDictionaryl {iso(l) standard(0)
cits-applMgmt (17419»~dataDictionary (1) versionl (1)}
-- ISO 17419:201%
ITSaid, IT$sapiid, ITSatt, ITSprotID FROM CITSapplMgmtApplReg {iso(l) standard(0)
cits-applMdnmt. (17419) applRegistry (2) version2 (2)}
-- ISO 21218:2017
Directivity, Ethertype, SourcelLinkID, DestinationLinkID FROM ITSllsap {iso(l) standard(O)

calm-11-sap(21218)

asnm-1 (1) version2 (2)}

-—- ISO 24102:2017

local

Sam,

ITS-sculd, StationID FROM ITSmanagement { iso (1) standard (0) calm-management (24102)
(1) asnm-1 (1) version2 (2)}

-—- ISO/TS 16460:2016amd

Srm, RoutingAdvertisement, ChannellInfoExts, ServicelnfoExts, SystemService,
SrvAdvMsgHeaderExts, ServiceInfo, SrmContexts, ReplyAddress, SrvAdvContentCount, SrvAdvID
FROM ITSsal { iso (1) standard (0) localized(16460) sa(2) versionl (1)}
-- ISO 24102-6:2017
FlowID FROM ITSpfm2 { iso (1) standard (0) calm-management (24102) pfm (6) asnm-1 (1)

version2 (2)
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; —— End of IMPORTS
-- Note: C-ITS Release 2 results in reorganization of ASN.1l modules
-- This module is based on the set of C-ITS Release 2 ASN.1l modules

-- Service Advertisement Message
Fsam: :=Sam —-- As specified in ISO/TS 16460

-- Service Response Message
Fsrm::=Srm -- As specified in ISO/TS 16460

-- MA-SAP services --

e MA—COMMAND- i . sone

-—- Nptification of received FSAM

FsapfFsamNotify::= SEQUENCE {
its—aid ITSaid,
FeplyPort ReplyAddress,
bxtensions ServicelInfoExts,
ErvOpPlink UcStack

-— Nptification of received FSRM

FsapfsrmNotify::= SEQUENCE {
bpplicationID ITSsapiid, -- unique in the host
EerviceContext SrmContexts, -- from ISO/TS 16460
ErvOpPlink UcStack

-- MA-COMMAND.confirm primitive functions

-- Npt to be used, just for completeness
FsapfsamNotifyConf ::= NullType

-- Npt to be used, just for completeness
FsapfsrmNotifyConf ::= NullType

-- MA-REQUEST.request primitive functions

-- Registration of server ITSwS application process

FsappProviderRegistration: :=_SEQUENCE {
bpplicationID ITSsapiid,
FlowId FlowID, -- from ISO 24102-6
briority U§e¥Priority,
FsamDissem FPgamDissemination,

EerviceDataReg F'sapServiceDataRegistration

-- Registratiop~update of server ITS-S application process

FsappProvidefUpdate: := SEQUENCE {
bpplicationID ITSsapiid, -- as in GCregServer
FlowId FlowID, -- from ISO 24102-6
5a LD SrvAdvID, -- ISO/TS 16460
Lot entCount SrvAduvContentCount —= TSQ/TS 16460
fsamDissem FsamDissemination, -- as in GCregServer
serviceDataReg FsapServiceDataRegistration -- as in GCregServer

}

-- deletion of registration of server ITS-S application process

FsapProviderDeregistration::= SEQUENCE {
applicationID ITSsapiid, -- ISO 17419
flowId FlowID, -- from ISO 24102-6
salD SrvAdvID, -- ISO/TS 16460
contentCount SrvAdvContentCount -- ISO/TS 16460

}

-- Registration of client ITS-S application process

FsapUserRegistration: := SEQUENCE {
userApplicationID ITSsapiid, -- identifies the service user
servicelD ITSaid,

© IS0 2020 - All rights reserved 35


https://standardsiso.com/api/?name=ab62a99392a34b60dccaf125761a517f

IS0 22418:2020(E)

contextData

}

SrmContexts from ISO/TS 16460

-- Registration update of client ITS-S application process

FsapUserUpdate: := SEQUENCE {
userApplicationID ITSsapiid,
servicelD ITSaid,
contextData SrmContexts -- from ISO/TS 16460

}

-- deletion of registration of client ITS-S application process

FsapUserDeregistration: := SEQUENCE {
userApplicationID ITSsapiid,
service+s TESo-i-a
}

-- MA-REQUEST.confirm primitive functions

FsapProvid¢rRegistrationConf::= SEQUENCE {
applicationID ITSsapiid, -- ISO 17419
advertisedID ITSaid,
salD SrvAdvID, -- ISO/TS 16460
contentCount SrvAdvContentCount -- ISO/TS 16460
}

FsapProvid¢rUpdateConf: := SEQUENCE {
applicationID ITSsapiid, -- ISO 17419
advertisedID ITSaid,
salD SrvAdvID, ISO/TS 16460
contentCount SrvAdvContentCount —-- ISO/TS 16460
}

FsapProvidg¢rDeregistrationConf: := SEQUENCE {
applicationID ITSsapiid,
advertisedID ITSaid
}

FsapUserReqgistrationConf::= SEQUENCE {
userApplicationID ITSsapiid,
servicglID ITSaid
}

FsapUserUpdateConf::= SEQUENCE {
applicgtionID ITSsapiid,
servicgID ITSaid
}

FsapUserDefegistrationCOmnt: := SEQUENCE {
applicqgtionID IT3sépiid,
servicgID UESaid
}

-- MF-SAP geryices --

-- COMMAND |réquest primitive functions

-- Request for periodic transmission of FSAM
FsamRequest SEQUENCE {
applicationID ITSsapiid,
gcVCIs GcStacks,
priority UserPriority, of advertisement
serviceDataReg FsapServiceDataRegistration -- advertisement details

contains ITS-AID

}

-- Update of request for periodic transmission of FSAM

FsamUpdate = SEQUENCE {
applicationID ITSsapiid, -- contains ITS-AID
salD SrvAdvID, -- ISO/TS 16460
contentCount SrvAdvContentCount, -- ISO/TS 16460
gcVCIs GcStacks,
serviceDataReg FsapServiceDataRegistration -- advertisement details
}
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-- Cancelation of request for periodic transmission of FSAM
FsamDelete ::= SEQUENCE {

applicationID ITSsapiid, -- contains ITS-AID
salD SrvAdvID, -- ISO/TS 16460
contentCount SrvAdvContentCount —-- ISO/TS 16460

}

-- Request for single unicast transmission of FSAM

FsamTxRequest ::= SEQUENCE {
ucVCI UcStack,
fsam Fsam

} —— single transmission to unicast address

IS0 22418:2020(E)

-- Regquest for single unicast transmission of FSRM

FsrmfxRequest ::= SEQUENCE {
ilcVCI UcStack,
Fsrm Fsrm

-- single transmission to unicast address

-- CPOMMAND.confirm primitive functions

FsamRequestConf ::= SEQUENCE {
bpplicationID ITSsapiid, -- contains ITS-AID
5alD SrvAdvID, -- ISO/TS 16460
FontentCount SrvAdvContentCount —-- ISO/TS 16460
FsamPpdateConf ::= SEQUENCE/({
bpplicationID ITSsapiid, -- contains ITS-AXD
hdvertisedID ITSaid,
EalD SrvAdvID, -- ISO/TS 16460
fontentCount SrvAdvContentCount -- ISQO/TS 16460
FsampeleteConf ::= SEQUENCE {
EpplicationID ITSsapiid, -- contalnhs ITS-AID
bdvertisedID ITSaid
Fsam'xRequestConf ::= NullType
Fsrm'xRequestConf ::= NullTlype

-- REQUEST.request primitive functions

-—- Nptification of (ESAM reception to FSAP manager
FsamRxNotify: :=SEQUENCE {

l ink FsapStack,

5 am E'sam

-- Nptifi€ation of FSRM reception to FSAP manager
FsrmRxNotify: :=SEQUENCE {
ik LIcStack,

srm SrmContexts -- From ISO/TS 16460
}

-- REQUEST.confirm primitive functions
FsrmRxNotifyConf::=NullType -- never used

FsamRxNotifyConf::=NullType -- never used

-- General types --
FsamDissemination ::= SEQUENCE OF FsamDisseminationSet
FsamDisseminationSet: :=SEQUENCE {

protocols FsamCommunicationsProtocols,
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medium ITSatt,
directivity Directivity, -- ISO 21218
gcInterval GcInterval

}

FsamCommunicationsProtocols: :=SEQUENCE OF ITSprotID

FsapServiceDataRegistration::= SEQUENCE {
unused BIT STRING (SIZE(2)), -- all bits set to '0O'b
fsamExtensions SrvAdvMsgHeaderExts OPTIONAL, -- from ISO/TS 16460
systemService SystemService OPTIONAL, -- from ISO/TS 16460
providerPort PortNumber OPTIONAL, -- if not used, PORT_UNK
serviceExtensions ServiceInfoExts OPTIONAL, -- from ISO/TS 16460
channe Hseeensi-ow Cheprettrfoisces—0RTIONALy S rom—T-SoLHo—-64-60
routingIPv6 RoutingAdvertisement OPTIONAL -- from ISO/TS 16460
}

GcInterval]:=TimeUnit -- ISO 17419

-- Communi¢ation protocol stacks for FSAM transmission

GcStacks : 1= SEQUENCE OF GcStack
GcStack ::4 SEQUENCE
stack FsapStack,

gcIntefval GeclInterval

}

FsapStack {:= SEQUENCE {
flowId FlowID, -- from ISO 24102-6. 65535 i\ not used
nt-protocol-id Ethertype,
sourcetaddr SourceLinkID, -- from ISO 21218
dest-addr DestinationLinkID -- from ISO 21218
}
UcStack ::§ FsapStack
/*

The ASNJ]1 specification has been checked for conformance to the ASN.1
standards by 0SS ASN.1l Syntax Checkexr, and by 0SS ASN-1STEP
*/

END

A.3 Definitions to be added in ISO 24102-3
The following definitions-are dynamic extensions of types defined in ISO 24102-3 with CLASS.
IMPORT stafement t¢ be added:

/* registrqtion\of ITS-S application process at FSAP*/ FsapProviderRegistration,
FsapProvidg¢rBpdate, FsapProviderDeregistration, FsapUserRegistration, FsapUserUpdate,
FsapUserDefegdstration, FsapProviderRegistrationConf, FsapProviderUpdateConf,
FsapProviderDeregistrationConf, FsapUserRegistrationConf, FsapUserUpdateConf,
FsapUserDeregistrationConf,

/* FSAM groupcast TX requests from FSAP */ FsamRequest, FsamUpdate, FsamDelete,
FsamRequestConf, FsamUpdateConf, FsamDeleteConf,

/* FSAM and FSRM unicast TX requests from FSAP */ FsamTxRequest, FsrmTxRequest,
FsamTxRequestConf, FsrmTxRequestConf,

/* RX notification to FSAP */ FsrmRxNotify, FsamRxNotify, FsrmRxNotifyConf,
FsamRxNotifyConf,

/* RX notification to ITS-S application process */ FsapFsamNotify, FsapFsrmNotify,
FsapFsamNotifyConf, FsapFsrmNotifyConf

FROM ITSfsap {iso (1) standard (0) fsap (22418) asnm-1 (1) versionO (0)}
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To be added to MA-Command:

fsapFsamNotify MASAP-CR: :={&mxref c-fsapFsamNotify, &MXParam FsapFsamNotify}
fsapFsrmNotify MASAP-CR::={&mxref c-fsapFsrmNotify, &MXParam FsapFsrmNotify}

To be added to MA-CmdConfirm:

fsapFsamNotifyConf MASAP-CC::={&mxref c-fsapFsamNotify, &MXParam FsapFsamNotifyConf}
fsapFsrmNotifyConf MASAP-CC: :={&mxref c-fsapFsrmNotify, &MXParam FsapFsrmNotifyConf}

To b¢ added to MA-Request:

fsappProviderRegistration MASAP-RR: :={&mxref c-fsapProviderRegistration, &M}Param
FsappProviderRegistration}

fsappProviderUpdate MASAP-RR::={&mxref c-fsapProviderUpdatep  &MXParam
FsappProviderUpdate}

fsappProviderDeregistration MASAP-RR::={&mxref c-fsapProviderDeregistration, ¢§MXParam
FsappProviderDeregistration}

fsapPserRegistration MASAP-RR::={&mxref c-fsapUserReg¥sStration, &MXPargm
FsappPserRegistration}

fsapPserUpdate MASAP-RR::={&mxref c-fsapUserUpdate, &MXParam
FsappPserUpdate}

fsapPserDeregistration MASAP-RR::={&mxref c-fsaplserDeregistration, &MXPgram

FsappPserDeregistration}

To b¢ added to MA-ReqConfirm:

fsappProviderRegistrationConf MASAP-RC: :={8&mxref c-fsapProviderRegistration, 4§MXParam
FsapProviderRegistrationConf}

fsappProviderUpdateConf MASAP-RC:={&mxref c-fsapProviderUpdate, &MXPardm
FsappProviderUpdateConf}

fsappProviderDeregistrationConf MASARRC::={&mxref c-fsapProviderDeregistration, &MXParam
FsapProviderDeregistrationConf}

fsaplserRegistrationConf MASAP-RC: :={&mxref c-fsapUserRegistration, &MXP4ram
FsappPserRegistrationConf}

fsapPserUpdateConf MASAP-RC: :={&mxref c-fsapUserUpdate, &MXParam
FsapPserUpdateConf}

fsaplUserDeregistrationCon(t MASAP-RC: :={&mxref c-fsapUserDeregistration, &M}{Param

FsapPserDeregistrationConf’}

To b¢ added to MF-€emmand:

fsamRequest MESAP-CR: :={&mxref c-fsamRequest, &MXParam FsamRequest}
fsamPpdate MEFSAP-CR::={&mxref c-fsamUpdate, &MXParam FsamUpdate}
fsampelete MEFSAP-CR: :={&mxref c-fsamDelete, &MXParam FsamDelete}
fsam'xRequest MFSAP-CR::={&mxref c-famTxRequest, &MXParam FsamTxRequest}
fsrmx¥Request MFSAP-CR::={&mxref c-fsrmTxRequest, &MXParam FsrmTxRequest}

To be added to MF-CmdConfirm:

fsamRequestConf MFSAP-CC: :={&mxref c-fsamRequest, &MXParam FsamRequestConf}
fsamUpdateConf MFSAP-CC::={&mxref c-fsamUpdate, &MXParam FsamUpdateConf}
fsamDeleteCont MFSAP-CC::={&mxref c-fsamDelete, &MXParam FsamDeleteConf}

fsamTxRequestConf MFSAP-CC::={&mxref c-famTxRequest, &MXParam FsamTxRequestConf}
fsrmTxRequestConf MFSAP-CC::={&mxref c-fsamDelete, &MXParam FsrmTxRequestConf}

To be added to MF-Request:

fsamRxNotify MFSAP-RR: :={&mxref c-fsamRxNotify, &MXParam FsamRxNotify}
fsrmRxNotify MFSAP-RR: :={&mxref c-fsrmRxNotify, &MXParam FsrmRxNotify}

To be added to MF-ReqConfirm:
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fsamRxNotifyConf MFSAP-RC::={&mxref c-fsamRxNotify, &MXParam FsamRxNotifyConf}
fsrmRxNotifyConf MFSAP-RC::={&mxref c-fsrmRxNotify, &MXParam FsrmRxNotifyConf}

The following ASN.1 value definitions (values 'al’, 'a2', 'b1', 'b2’, 'b3’, 'b4’, 'b5’, 'b6’, 'c1, 'c2', 'c3’, 'c4’, 'c5’,
'd1','d2") will be assigned by ISO/TC 204 for 1SO 24102-3.

c-fsapFsamNotify RefMASAP-C ::= <'al' tbd> -- 63
c-fsapFsrmNotify RefMASAP-C ::= <'a2' tbd> -- 64
c-fsapProviderRegistration RefMASAP-R ::= <'bl' tbd> -- 60
c-fsapProviderUpdate RefMASAP-R ::= <'b2' tbd> -- 61
c-fsapProv{derDeregistration ReIMASAP-R ::= <'b3' tbd> -- 67
c-fsapUserRegistration RefMASAP-R ::= <'b4' tbd> -- 65
c-fsapUser(pdate RefMASAP-R ::= <'b5' tbd> -- 66
c-fsapUserleregistration RefMASAP-R ::= <'b6' tbd> -- 67
c-fsamRequgst RefMFSAP-C ::= <'cl' tbd> -- 60

c-fsamUpdate RefMFSAP-C ::= <'c2' tbhd> -- o6l

c-fsamDelete RefMFSAP-C ::= <'c3' tbd> -- 62
c-famTxReqyest RefMFSAP-C ::= <'c4' tbd> -- 63
c-fsrmTxRequest RefMFSAP-C ::= <'cH' tbd> -- 64
c-fsamRxNotify RefMFSAP-R ::= <'dl' tbd> -- 63
c-fsrmRxNofify RefMFSAP-R ::= <'d2' tbd> -- 64

A.4 Definitions to be added in ISO/TS 16460

A.4.1 ITSsal
The following definitions are dynamic extensions of types defined in ISO/TS 16460 with CLASS.
IMPORT stafement to be added:

SrvOpP-ProfocolStack, c-SrvOpP-ProtocolStaek FROM ITSeel { iso (1) standard (0)
localized (16460) ee(4) versionl (1)}

To be added|to ServicelnfoExtTypes EXT-TYPE ::= {

{ SrvOpP-ProtocolStack IDENTIFIED BY c-SrvOpP-ProtocolStack },

A.4.2 ITSeel
The following definitions are-dynamic extensions of types defined in ISO/TS 16460 with CLASS.

IMPORT statement to be/added:

VarLengthNymber FROM)'CITSdataDictionaryl {iso(l) standard(0) cits-applMgmt (17419)
dataDictiongary (¥)=versionl (1)

To be added|

SrvOpP-ProtocolStack: := VarLengthNumber

NOTE1 The ASN.1 data type ProtocolType specified in draft ETSI EN 302 890-1 is identical to srvopp-
ProtocolStack.

The following ASN.1 value definition (values 'al") will be assigned by the registrar for ISO/TS 16460.
c-SrvOpP-ProtocolStack RefExt ::= <'al' tbd> -- 24

NOTE 2  The ASN.1 data type c-ProtocolType specified in draft ETSI EN 302 890-1 is identical to c-SrvOpP-
ProtocolStack. Draft ETSI EN 302 890-1 shows initial assignment of values. The number space ranging from 0
through 50 is under control of ETSI. Further numbers and related meanings are specified in draft CEN/TS 21185,
which is currently under development in the EU-funded Project Team PT1605 of CEN/TS 278.
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(normative)

Support of application requirements for communications

In ITS-SUs supporting

— lﬁyDrl(l communications, and

ITS-§

dbstraction of applications from communication details,

application processes shall initially register at the ITS station managenient to present their

cominunication requirements as specified in [SO 17423. This also applies for theFSAP ITS-§ application

process.

Parameter values to be used by FSAP in this registration process are spegified in Table B.1.

Table B.1 — FSAP initial registration — Pparameter values

Communication
service parameter

Value

Comment

=)

perational communication service parameters

CSP_[LogicalChannelType

SaCH

Service advertisement channel

CSP_SessionCont

'false': no private channel
allocation

'true: with private channel
allocation

The default is 'false": No session continuity
needed

CSP_AvgADUrate

n.a.

Repetition rate of FSAMs depends pn adver-
tised services.

CSP_FlowType

Seexegistry.

Well-known registered flow type, If existent.

CSP_MaxPrio

Dependent on advertised
Services
<254

FSAM transmission should be with highest pri-
ority of announced applications, ngt exceeding
the value 253.

CSP_PortNo

Service User:

rx1, PORT_SAM

rx2, PORT_DYN_SAM
tx1, PORT_SAM

tx2, PORT_DYN_SAM

Service Advertiser:
rx3, PORT_DYN_SRM

Role Source Destination
ITS-PN ITS-PN
service user tx1 rx3
tx2 rx3
service tx3 rx1
advertiser tx3 =2

tx3, PORT_DYN_SRM

CSP_ExpFlowLifetime

n.a.: no private window
allocation

value: with private window
allocation

The expected flow lifetime presented takes
care of the handshake for private window allo-
cation and a reasonable number of retransmis-
sions needed to finalize the handshake.

Destination communication service parameters

CSP_DestinationType broadcast Default is broadcast.
multicast Multicast may be used in case FSAMs are only
. disclosed to selected multicast groups.
unicast
Unicast applies as specified in this document.
CSP_DestinationDomain local No networking and no forwarding.
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Table B.1 (continued)

Communication
service parameter

Value

Comment

CSP_CommDistance

Default value: 200 m

Depends on advertised services.

CSP_Directivity

Default: n.a.

Depends on installation.

Performance communication service parameters

CSP_Resilience

'notRelevant’: no private
window allocation

'highestRelevance' with

private window allocation

S<FSAMs and S-FSRMs.

CSP_MinThP| n.a.
CSP_MaxLat less than 10 ms
CSP_MaxADU <max message size> Limited by capability of access'technology{No
fragmentation of FSAM allowed.
Security communication service parameters
CSP_DataConjfidentiality n.a. FSAP uses a built-in seeutrity mechanism.
CSP_Datalntegrity n.a. FSAP uses a built:ih security mechanism.
CSP_NonRepjudiation n.a. FSAP uses a btilt-in security mechanism.
CSP_SourceAuthentication n.a. FSAP usesa built-in security mechanism.
Protocol communication service parameters
CSP_Protocol optional as applicable Applicable protocol stack for transmission|of

CSP_SpecificCommsProts

optional as applicable

S-FSAMs and S-FSRMs.

Required protocols for transmission of

42
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Annex C
(normative)

Support of path and flow management

In ITS-SUs supporting path and flow management as specified in ISO 24102-6, ITS-S

application

processes shall initially register at the ITS station management to present their communication

requjrements as specified in ISO 17423 with details specified in Annex B. This also applies
ITS-§ application process.

for the FSAP
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