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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 techni

cal

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 wo
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters
electrotechnical standardization.
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The procddures used to develop this document and those intended for its further maintenance
described|in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed-for
different {ypes of ISO documents should be noted. This document was drafted in accordance jwith
editorial fules 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 subjec

list of patent declarations received (see www.iso.org/patents).

name used in this document is information given for the convenience of users and does
an endorsement.
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Introduction
This document is a member of the set of International Standards for communications access for land
mobiles (CALM). An introduction to this set of International Standards is provided in ISO 21217.[2]

Localized communications, i.e. communications without networking through a cloud, and service
advertisement are essential protocol functionalities in Cooperative Intelligent Transport Systems
(C-ITS). ISO and IEEE developed protocols with similar functionality, i.e. the

— IS0 Fast Networking & Transport Protocol (FNTP) standardized in ISO 29281-1,(6]

—| IEEE WAVE Short Message Protocol (WSMP) standardized in IEEE 1609.3,[13]
—| ISO Fast Service Advertisement Protocol (FSAP) standardized in ISO 24102-5,[5}-and
—| IEEE WAVE Service Advertisement (WSA) standardized in IEEE 1609.3,[13]

wHere ISO considered the architectural context of an ITS station specified-in ISO 21217I2]| and IEEE
copsidered the architectural context of a WAVE device specified in IEEE 1609.0TM.[11]

Although initial versions of these protocols from ISO and IEEE are¥€ry similar, there are differences
in fletails of the message formats and the functionality. These diffekences were identified by the EU/US
tagk force HTG 3, from which a recommendation resulted to harmonize the protocols.[16]

Thi result of harmonization of FNTP with WSMP, and of FSAP*'with WSA is presented in this locument,
digtinguishing interoperability modes and enhanced features only specified in this document. The next
reyisions of ISO 24102-5, ISO 29281-1 and IEEE 1609.3,-and the new standards from other|SDOs can
align their message specifications with the protocol“message elements specified in this dofument in
ordler to achieve global interoperability of equipment designed for different architectures.
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Intelligent transport systems — Communications access
for land mobiles (CALM) — Communication protocol
messages for global usage

1
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is document specifies the following:

the Localized Message (LM) format: an NPDU of a networking and transportdayér prd
does not support routing of a packet through a network;

the Service Advertisement Message (SAM): an APDU to be transported in for example, an

the Service Response Message (SRM): an APDU acknowledging a SAM that offered a sery
on an ITS application class[8] to be transported in for example, an-IiM;

the related basic requirements for procedures.
bcifications are partly done by normative references to IEEE)1609.3TM-2016.
TE These message format specifications and basic precedures need to be complemented b

cedures and SAP specifications according to the contextefusage, i.e. an ITS station specified in IS
h WAVE device specified in IEEE 1609.0TM[11] or any othér context.

Normative references
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Thf following documents are referred to-in the text in such a way that some or all of the
s

Hated references, the latest edition of the referenced document (including any amendment

/1IEC 8824-1, Information technology — Abstract Syntax Notation One (ASN.1): Specificatid
fation

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

FE 1609.3TM-2016, Standard for Wireless Access in Vehicular Environments (WAVE) — N
vices

Terms and definitions

tocol that

LM;

Fice based

y complete
0 21217,[2]

ir content

titutes requirements of this document. For dated references, only the edition cited applies. For

5) applies.

n of basic

Encoding

etworking

N

b P R b P o] o dalo s | b
LCT IIIS dITU UCTIIILIULLS AT UCTIHITU 11T IS UUCUIIITIIL.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

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

[SO Online browsing platform: available at http://www.iso.org/obp
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4 Abbreviated terms

CIP communication interface parameter
C-ITS cooperative ITS

FNTP fast networking & transport protocol
FSAP fast service advertisement protocol
HTG harmonizationtaskgroup

[Pv6 internet protocol version 6

ITS intelligent transport systems
ITS-AID its application identifier

LM localized message

MAC medium access control

NPDU network protocol data unit

0SI open system interconnection

PSID provider service identifier

RX CIP receiver CIP

SAM service advertisement message

SAP service access point

SRM service response message

TPID transport protocol identifier

TX CIP transmitter CIP

VANET vehicular ad héenmetwork

WAVE wireless access in vehicular environment
WSA WAVE service advertisement
WSMP WAVE short message protocol

5 Localized communications messages

5.1 Purpose

Localized communications is used to communicate with nearby peer stations, e.g. ITS station units or
WAVE devices. These stations are uniquely identified with an OSI data link layer address, typically by
the Medium Access Control (MAC) address. Networking in the sense of IP networking, where stations
route packets to other nodes through a network (cloud), is not supported. Nevertheless multi-hopping
can be performed in different ways, e.g.

— N-hop broadcast or N-hop multicast, which requires careful means to avoid flooding of the
communication channel;

2 © IS0 2016 - All rights reserved
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— dedicated forwarding performed at higher layers, e.g. at the ITS-S facilities layer of an ITS station[2];

this is a feature useful for geo-dissemination of information;

which creates so-called “Vehicular Ad hoc NETworks” (VANETS). Routing of packets through a network
in ITS will use the Internet protocol version 6 (IPv6).

5.2 Localized message protocol

As this document does not specify a specific localized communications protocol but just the structure
of messages of such protocols and related basic requirements, a hypothetical localized communications

prtocol with the name  LocaliZzed Message PTotocol 15 Used to simplity reading ot the docurjent.
5.3 Message formats
Figure 1 illustrates the basic format of the Localized Message (LM). Unaligned pdcket encofing rules
(UPER) applied to the ASN.1 type LMnpdu defined in A.2.1 results in the intended binary pré¢sentation
of this LM format.
LM NPDU A
M-Header \O)\I'ff-leader Body
4 bits 1 bit 3 bits Variable Varigble | 7 bits 1 bit Varioble Variable ;c-t-efs Variable
. o _QON » )
MN-Extensions . Depen M- v Depends T- Lengtho User
SRS flag LR on Subtype ¢ Extensions Feature T&X‘Bﬂm an TRID Extensions § User Data Data
selactor ‘0 Eld
Figure 1 — General format of the LM NPDU
NOTE1 In Figure 1, the “TPID” field (specified in IEEE 1609.3TM-2016 as a one-octet unsigned integer field

cotppletely allocated in the WSMP-N-Header)-is split into a “Feature selector” field of the “N-Hea|

“T_
pre

Th

F:xtensions flag” field of the “T-Headey* {according to the general rules of the OSI model). Howev]
sentations result in identical binary presentations.

e LM consists of three parts:
“N-Header”

— a 4-bit unsigned’integer “Subtype” number in the range of 0 to 15 indicating a n
related feature;

— a 1-bit{N-Extensions flag”;

— a 3+bit unsigned integer “Version” number in the range of 0 to 7 indicating the ver;
loecalized message protocol. In case a receiver does not support the version, the receiy
cannot be processed. The first version number used is three as specified in IEEE 1609.

der” and a
er, the two

btworking

ion of the
red packet
BTM-2016;

NOTE 2  The format presented in Figure 1 is such that WAVE devices implementing version 2 o
can identify LMs as WSMP messages with version number 3 or higher.

f WSMPI[13]

— a networking related feature specified in 5.4 and selected by the value contained in the field

“Subtype”;

“N-Extensions” being present if the “N-Extensions flag” is set to ‘1’b;

feature selector”, indicating content in the “T-Header”.
“T-Header”
— a 1-bit “TPID - T-Extensions flag”;

© ISO 2016 - All rights reserved
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— a transport related feature specified in 5.5 and selected by the TPID feature selector value
contained in the “N-Header”;

“T-Extensions” being present if the “T-Extension flag” is set to ‘1’b;

— aone or two octet field indicating the number of octets contained in “User data”.

— Body

— the “User data”.

The disti
is in supp
in [SO 212

The field

— one oftet size: Values from 0 to 127. The most significant bit is always set to zero. Presented as 0¥
(=0) tp OXEF (=127); i.e. the remaining 7 bits contain an unsigned integer number.

— two octet size: Values from 128 to 16383. The most significant bit of the first octet is always set
one and the second most significant bit of the first octet is always set te'zero. Presented as 0x8(

(=128

NOTE 3

unconstraint variable length.

5.4 Net

5.4.1 Suybtype values

Networki

rt of the ITS-S networking and transport layer that combines OSI layers 3 and 4 as illustraf
17.12]

to OxBFFF (=16383); i.e. the remaining 14 bits contain an unsighed integer number.

This presentation results from the unaligned packed encoding rules applied to ASN.1 types

working features

g features are identified by a subtype value. Subtype values are presented in Table 1.

Table:1'=— Subtype values

Length of User data” has a length of one or two octets dependent on the value contained in it:

es)

ed

00

to
80

of

Subtype N-Extensions N-Extensions Networking related Remark
flag features
0 ‘0’'b Not present Null-Networking Mandatory feature specified in
b Present IEEE _1609..3TM-2016. Format
described in 5.4.2.
1 ‘0’b Not present ITS station-internal Format specified in 5.4.3.
b Present forwarding
2 ‘b Not present N-hop forwarding Format specified in 5.4.4.
‘T'b Present
3 ‘0'b Not present Geo-forwarding Reserved. Not specified in this
b Present document.
4-7 ‘0’'b Not present Reserved for ISO Allows for further four
b Present networking features.
8-15 ‘0'b Not present Reserved for IEEE Allows for further eight
b Present networking features.
N-Extensions and related basic procedures shall be as specified in 5.4.5.

New networking features can be specified and linked to so far reserved subtype values at a later stage
without breaking backward compatibility.

NOTE
maintenan

4

Updates of N-Extensions will be published in the ISO/TS 16460 folder of the ISO standa
ce portal at http://standards.iso.org/iso/ts/16460.

rds
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5.4.2 Networking feature 0

Subtype 0 selects the “Null-Networking” feature introduced in 5.4.1.

NOTE

ISO/TS 16460:2016(E)

Procedures on how to use this feature in the context of an ITS station unit, or a WAVE device or any
other context are outside the scope of this document.

The “Null-Networking” feature with Subtype 0 is the uppermost simple feature, as it requires only
processing of the TPID feature selector field specified in 5.6. Figure 2 presents the N-Header format for
Subtype 0 with N-Extensions being absent.

Figure 2 — N-Header for Subtype 0 without N-Exfensions

M-Header
q bits 1 bit 3 bits 1 octet
Subtype | N-Extensions Uis
-0 flag = '0'b Versien Feature
28 Selectar

Figure 3 presents the N-Header format for Subtype 0 with N-Extensions being present.

Z

5.4.

Su

NO
oth

IT
ID}
thi

3

TE

the

Networking feature 1

Procedures en‘how to use this feature in the context of an ITS station unit, or a WAVE dey
er context are outside‘the scope of this document.

M-Header /\<<
g bits 1 bit 3 bits Viefable 7 bits
—-
. TPID -
<HEE N-EHEHIEI:]FIS Uersinne%-ﬂﬂenslons Feature
= flag="1n |
O Selector

Figure 3 — N-Headerfor Subtype 0 with N-Extensions

xtensions and related basic procedures shall be as specified in 5.4.5.

btype 1 selects the “ITSSStation-Internal Forwarding” feature introduced in 5.4.1.

b station-internal forwarding is a feature applicable in ITS stations compliant with ISO 2121
and 1SO 2%402-1[4] (ITS-SCU-ID). It is used to forward packets between router units and
It are part.of the same station/device. The field “Direction” contains an unsigned integer nu
twopassible values “0” (“from host to router”) and “255” (“from router to host”). The field

contains'a one octet unsigned integer cyclic packet counter being unique in the unit that f
pat] Fi l he N-Header f for Sul | with N-E ions beine

yice, or any

B3] (Link-
host units
mber with
“Counter”
brwards a

M-Header
4 bits 1 bit 3 bits 1 octet 2 octets B octets 1 octet variable
Subtype | M-Extensions ITS-5CU-IDv Link-1D WCl in Original N-
- flag=''p | Version | Direction | “oecpner | MsSrouter | PV | Laader

Figure 4 — N-Header for Subtype 1 without N-Extensions

Figure 5 presents the N-Header format for Subtype 1 with N-Extensions being present.

© ISO 2016 - All rights reserved
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M-Header
4 bits 1 bit 3 bits 1 octet 2 octets 8 octels 1 octet Voriable variable
Subtype | N-Extensions ITS-5CU-ID Link-1D WCl in Qriginal N-
-1 fiag="1'b Version | Direction 1T5-5 host 1TS-S router Counter | N-Extensions Header

Figure 5 — N-Header for Subtype 1 with N-Extensions

N-Extensipns and related basic procedures shall be as specified 1n 5.4.5.

544 N

Subtype 2
NOTE

ptworking feature 2

other cont¢xt are outside the scope of this document.

N-hop fo

select the “N-hop Forwarding” feature introduced in 5.4.1.

Procedures on how to use this feature in the context of an ITS station unit, or a WAVE device, or

warding is a feature that allows extending the communication_range for informat

dissemingtion (MAC broadcast or multicast mode) beyond the next diteetly reachable neighb

stations.

presents the N-Header format for Subtype 2 with N-Extensions being absent.

The 22-bi
communi

MN-Header
4 bits 1 bit 3 bits 22 bit 2 bit 7 bits
: N TPID -
Sul':t;rpe N;:-Z:te-n:f;ns Version Meis g\' Hap Count Feature
e X Selectar

Figure 6 — N-Header for,Subtype 2 without N-Extensions

not be perfformed correctly in a station.

The 2-bit
or not. If

Count sha]l be decremented’by one. Consequently, a maximum of four hops is possible.

Forwardipg shall be pefformed also if the TPID value contained in the received message is not suppor
d.

or reserve

Figure 7 gresents the N-Header format for Subtype 2 with N-Extensions being present.

F Message ID is generated from aTandom number generator and is unique within the N-h
ation range with a “high” likelihood. In case of duplicate Message ID values, forwarding mi

insigned integer Hop CGount indicates to a receiver whether a forwarding shall be perforn
Hop Count equals.zéro, forwarding is prohibited. Prior to forwarding of a packet, the H

Ny

on
ur

t uses parameters that allow avoiding flooding of the commuication channel. Figur¢ 6

op
bht

ed
op

ed

BHeader
g bits 1 bit 3 bits 22 bit 2 bit Variable 7 bits
. TPID -
Sul::t;'pe N;]E“in,slins Version MET;EE Hop Count | M-Extensions Feature
a8 Salectar

Figure 7 — N-Header for Subtype 2 with N-Extensions

N-Extensions and related procedures shall be as specified in 5.4.5.

© ISO 2016 - All rights reserved
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5.4.5 N-Extensions

The structure of the N-Extensions is specified in Clause 7. Extension elements presented in Table 2 may

be used in the “N-Extensions” field.

Table 2 — N-Extensions elements

Element ID Element type (ASN.1) Element name

c-TxPowerUsed80211 = 4 TXpower80211 Transmit Power Used (specified in
IEEE 1609.3TM-2016)

c{ChannelNumber80211 = 15 ChannelNumber80211 802.11 Channel Number usgd
(specified in IEEE 1609.3T™}2016)

c{DataRate80211 = 16 DataRate80211 802.11 Data Rate used.(spedified
in [EEE 1609.3TM:2016)

cqLMtxCip = 80 TXcip Communicationdnterface trfansmit
parameters

cq{LMrxCip = 81 RXcip Communnication Interface rgceive
parameters (RX-CIP)

cq{LMchannelBusyRatio = 82 LMchannelBusyRatio Chajnel Busy Ratio

The “Transmit Power Used” element is optionally included in the LM N-Header for use 1
reg¢ipient; see also IEEE 802.11TM,[10]

The “Channel Number” element is optionally included in.the LM N-Header for use by the LM
se¢ also IEEE 802.11TM.[10]

The “Data Rate” element is optionally included in the’LM N-Header for use by the LM recipien
IEEE 802.11TM,[10]

The “TX CIP” element is optionally included-in the LM N-Header indicating Communication
Parameter (CIP) settings used by the transmitter of the LM.

The “RX CIP” element is optionallyiincluded in the LM N-Header used with Subtype 1
Communication Interface Parameter (CIP) settings of the ITS-SCU that received the LM fr
stgtion.

The “Channel Busy Ratio” element is a one octet unsigned integer optionally included 1§
N-Header reporting thecobserved channel busy ratio in percent (0 % up to 100 % in steps of (
integer values 201 to 255 indicate “unknown ratio”.

5.4.6 TPID values

Table 3 — TPID values

y the LM

recipient;

t; see also

Interface

indicating
bm a peer

n the LM
5 %). The

© ISO 2016 - All rights reserved

TPID
. 5 . Transportrelated
Feature F-Extensions Teature
selector flag
0 ‘0’'b Not present Information Mandatory feature specified in
b Present dissemination IEEE -1609..3TM-2016. Format
described in 5.5.1
1 ‘0’b Not present General session mode  Format specified in 5.5.2
‘b Present
2 ‘0’b Not present LPP mode Format specified in 5.5.3
‘b Present
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Table 3 (continued)

TPID
Feature T-Extensions T-Extensions Transfg:;tl:: fated Remark
selector flag
3-10 ‘0’b Not present Reserved for ISO Allows for further 8 transport
‘1b Present features.
11-127 ‘0'b Not present Reserved for IEEE Allows for further 117 transport
‘b Present features
New trangport features can be specified and linked to so far reserved TPID feature selector values gt a

later stagg

5.5 Transport features

5.5.1 Ti
The TPID

Figure 8 g

The T-hea
a 1-bi

a var
speci
proce

a varij
speci

a vari

NOTE

e without breaking backward compatibility.

ransport feature 0
feature selector 0 selects the “Information Dissemination” feature spegified in 5.4.6.
resents the T-Header for TPID = 1, i.e. with T-Extensions being present.
T-Header {TPID = 1) X
1 bt Variable Variable Vorioble
TPID o N
T-Extensions DES“"?;E:;;MWSS T-E:t@sis\nm bigf?aﬂ
flag="1'b BN

Figure 8 — TPID 1 — Information-dissemination with T-Extensions

der consists of four parts:
- “T-Extensions flag” (LSB of TPID) set to ‘1'b;

able length “Destination(Address” field containing an ITS Application Identifier (ITS-A
ied in ISO/TS 17419,[8Nidentifying the upper layer entity (referred to as ITS-S applicat
ss in [SO 21217(2]) jrithe receiver for which the message is intended;

able length “T-Extensions” field with the structure specified in Clause 7 and content detz
ied in 5.5.4;

able length field indicating the length of the User data.

PSID specified in IEEE 1609.3TM-2016 and ITS-AID share a common number space; see 6.2.1.

D)
on

1ils

If no T-Es

is

presented in Figure 9.

tensionsare needed the lodtensions Hag ds set Lo 0 The corresponding Plleaded
T-Header {TPID = 0]
1 bt Variabie Variable
TRID S
Destination Address | Length of
T-Extensions gth
) ITS-AID User data
flag ='0'b

Figure 9 — TPID 0 — Information dissemination without T-Extensions
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Feature 0 is designed for information dissemination (typically combined with MAC broadcast or MAC
multicast).

A receiver shall first check the T-Extensions and shall perform related procedures, if supported. Then
the receiver shall forward the data contained in the message (optionally together with information
contained in T-Extensions) to the recipient(s) identified by the Destination Address.

NOTE 1 If the Destination Address is not identifying a known upper layer entity, the receiver cannot further
process the message.

NOTE 2  Procedures on how to use this feature in the context of an ITS station unit, or a WAVE device, or any
otHer context are outside the scope of this document.

5.3.2 Transport feature 1
The TPID feature selector 1 selects the “General Session Mode” feature specified in'5.4.6.

Figure 10 presents the T-Header for TPID = 3, i.e. with T-Extensions being present.

- X\
T-Header (TPID = 3) f\\
1 bt 2 octets 2 octets Varidble Vorioble
TPID . o
T-Extensions Source Address Destination Addrﬁs<’T—Euens&nm Length of
- ITS port number ITS port number T\ User data
flag="1'b O

Figure 10 — TPID 3 — General purpose session support transport feature with T-Extensions

Thee T-Header consists of five parts:
—| a 1-bit “T-Extensions flag” (LSB of TPID) Set to ‘1'b;

—| atwo octet ITS port number in the-“Source Address” field identifying the address of the upper layer
entity in the transmitter;

— | atwo octet ITS port number.in the “Destination Address” field identifying the address of|the upper
layer entity in the receiver;

— | avariable length “F-Extensions” field with the structure specified in Clause 7 and cont¢nt details
specified in 5.5.44

— | avariable length field indicating the length of the User data.

If ho T-Extensions are needed, the T-Extensions flag is set to ‘0’b. The corresponding T{Header is
pré¢sentedinFigure 11.

T-Header (TPID = 2]

THT ZOCes TS Varahie
TPID T

T-Extensions | ~°UTCe Address | Destination Address | Length of

flag ='0'b ITS port number ITS port number User data

Figure 11 — TPID 2 — General purpose session support transport feature without T-Extensions

Feature 1 is designed for sessions, e.g. when a reply is expected. Note that also groupcast transmissions
with no expected reply can use this TPID.

A receiver shall first check the T-Extensions and shall perform related procedures, if supported. Then
the receiver shall forward the data contained in the message (optionally together with information
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contained in T-Extensions) to the recipient(s) identified by the ITS port number contained in the
Destination Address field.

NOTE1 Ifthe Destination Address ITS port number is not identifying a known upper layer entity, the receiver
cannot further process the message.

The ITS port number contained in the Source Address field typically is used in the Destination Address
field of replies to the transmitter.

NOTE 2 Procedures on how to use this feature in the context of an ITS station unit, or a WAVE device, or any
other context are outside the scope of this document.

5.5.3 Transport feature 2

The TPID feature selector 2 selects the “LPP” feature specified in 5.4.6. LPP is the “Local Paort Protodol”
standardiged in ARIB STD-T88.[13]

Figure 12|presents the T-Header for TPID =5, i.e. with T-Extensions being present.

T-Header (TPID = 5) f\\\
18t 2 octets 2 octets variable Variable Vorioble
p o
.L“ Source Address Destination Address LPP Header Length of
T-Extefsions : g» T-Extensions
flag 4"1'b ITS port number ITS port number ARIE STO-THA: 2004, ﬂ'sncun;) faper User data

Figure 12 — TPID 5 — LPP feature with T-Extensions

The T-Hedder consists of six parts:
— a 1-bit “T-Extensions flag” (LSB of TPID) set to. 1'b;

— atwoloctet ITS port number in the “Source:Address” field identifying the address of the upper layer
entity in the transmitter;

— atwoloctet ITS port number in thé\*Destination Address” field identifying the address of the upper
layer pntity in the receiver;

— the “IJPP Header” specifiedin-ARIB STD-T88;[15]

— avariable length “T-Extefisions” field with the structure specified in Clause 7 and content det3ils
specified in 5.5.4;

— avaripble length\field indicating the length of the User data.

If no T-Ejtensions are needed, the T-Extensions flag is set to ‘0’b. The corresponding T-Headey is
presented inFigure 13.

T-Header (TPID = 4]
1 bt 2 octets 2 octets variable Voriable
TPID .
Source Address Destination Address LPP Header Length of
T-Extensions
flag = '0'b ITS part number ITS port number ARIB STD-TER: 2004, OSAC aopheatian subhayer | USer data

Figure 13 — TPID 4 - LPP feature without T-Extensions

NOTE1 Ifthe Destination Address ITS port number is not identifying a known upper layer entity, the receiver
cannot further process the message.
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NOTE 2  Procedures on how to use this feature in the context of an ITS station unit, or a WAVE device, or any
other context are outside the scope of this document.

5.5.4 T-Extensions

The structure of the T-Extensions is specified in Clause 7. Extension elements presented in Table 4 may
be used in the “T-Extensions” field.

Table 4 — T-Extensions elements

Element 1D Elementtype Element name
cH{LMpacketID = 83 LMpacketID Packet Identifier

The “Packet Identifier” element is optionally included in the LM T-Header to identifytniquely a specific
pagket in a sequence of packets from a specific transmitter.

NOTE Updates of T-Extensions will be published in the ISO/TS 16460 folder of the ISO standards mpintenance
portal at http://standards.iso.org/iso/ts/16460.

5.3.5 ITS port numbers

IT$ port numbers are unsigned integer numbers of ASN.1 type PortNumber in the range 0|to 65535,
i.e] contained in two octets. Details of ITS port numbers usage and management are prgsented in
ISQ/TS 17419.[8]

5.6 Procedures

A tleceiver shall first inspect the Version field specified in 5.2. If the presented version is sugported by
the¢ implementation, then the receiver shall inspect the subtype field specified in 5.2 and in 54.1.

NOTE1  Ifthe presented version is not supponted in a given implementation, the message cannot be|processed.

If the presented subtype is supported by the implementation, then the related procedurg shall be
performed as specified in 5.4.2 to 5.4:4.

NOTE 2  If a received subtypewvalue is pointing to NoSubtypeProcessing, i.e. not supported|in a given
implementation, the message cdannot be processed.

Upjon successful processing of the subtype procedure, the receiver shall inspect the TPID feature
selector field specifieddn 5.2 and in 5.4.6.

If the transport™feature identified by the number contained in the TPID feature selectpr field is
implementedin‘the receiver, the respective procedure shall be executed as specified in 5.5.1 {o 5.5.3.

NOTE 3 <Ifa received TPID value is pointing to NoTpidProcessing, i.e. not supported {n a given
implementation, the T-Header part of the message cannot be processed.

Opttion eaturesor features defined by implementation may become normati andatorly features
in other standards using the specifications of this document as a basis.

NOTE 4  Further procedures can be specified in standards that use this message format.

6 Service advertisement messages

6.1 Purpose

Service advertisement is used to inform peer stations, e.g. ITS station units or WAVE devices, about
accessible ITS services (“push service advertisement”). ITS services are provided by means of ITS
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applications; see 1SO 21217.12] ITS applications are identified by globally unique ITS Applications
Identifiers (ITS-AID) specified in ISO/TS 17419.[8]

NOTE1 Inthe contextofan ITS station specified in ISO 21217,[2] service advertisement is performed according
to the Fast Service Advertisement Protocol (FSAP) specified in ISO 24102-5.[5] In the context of a WAVE device
specified in IEEE 1609.0TM,[11] service advertisement is performed according to the WAVE Service Advertisement
(WSA) protocol specified in IEEE 1609.3.[13]

NOTE 2  IEEE WAVE uses globally unique Provider Service Identifiers (PSID) specified in IEEE 1609.3[13] and
IEEE 1609.12TM[14] to identify ITS applications. ITS-AID and PSID share a common number space.

ITS servigestypically are provided i sessions. However;, an 1 TS Service cam atso be an imnformatjon
dissemindtion service.

The servige advertisement distinguishes at least the following roles:
a) Servi¢e Advertisement Manager:

— Server management,

Trlansmission of SAMs and reception of SRMs

— (lient management,
Reception of SAMs, transmission of SRMs;
b) Servig¢e Provider:

Provigion of ITS services,
c) Servige User:

Consymption of ITS services.
6.2 Unique identifiers

6.2.1 ITS-AID/PSID

ITS-AID ig specified in ISO 17419[8] as an unsigned integer. ITS-AID shares a common number space
with IEEH PSID; see IEEE 1609.3./13] ITS-AID and PSID are synonyms. The purposes of ITS-AIl is
specified {n ISO/TS 17419;(8] ITS/AID may be used at the OSI transport layer to identify a destinationfas,
for examplle, specified in 5.5:1+

ITS-AID values are assighéd to:
— WAUVH ServicefAdvertisement (WSA) specified in IEEE 1609.3;[13]
— Fast Jervice’Advertisement Protocol (FSAP) specified in ISO 24102-5.[5]

NOTE T 3 d L £ad ol ICNA Co i Ao Mooy Dol [171]
IIIC CIDDIBILCLI ITUIIIUCT 5 d1'T }JI COUIIIUU Al UIIU 1OV OudIitudIi Us IvidITItT1idritt 1 vrual. =1

6.2.2 ITS-PN

ITS port numbers (ITS-PNs) are two octet unsigned integer numbers specified in ISO/TS 17419.[8]
ITS-PN may be used at the OSI transport layer to identify source and destination of a message as e.g.,
specified in 5.5.2. For some ITS-PNs, acronyms are introduced in ISO/TS 17419,[8] e.g. the acronym
PORT_SAM for the well-known ITS-PN = 1 identifying the service advertisement protocol (i.e. used by
FSAP in ISO 24102-5[5]).

The well-known ITS-PN PORT_SAM is used to identify the service advertisement protocol that is
receiving broadcast service advertisement messages (SAM).
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A dynamically assigned ITS-PN PORT_DYN_SAM is used to identify the service advertisement protocol
thatis receiving unicast service advertisement messages (SAM). The dynamic assignment is done in the
service user station that is transmitting SRMs.

A dynamically assigned ITS-PN (PORT_DYN_SRM) is used to identify the service advertisement
protocol that is receiving SRMs. The dynamic assignment is done in the service advertiser station that
is transmitting SAMs.

6.3 Service advertisement protocol

As
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6.4

6.4
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in

thg
acl
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6.4

Figure 14 illustrates the basic format of the Service Advertisement Message (SAM). Unalign

this document does Not SPecily a SPecitic Service advertisement protocol but just the 5t
vice advertisement messages and related basic requirements, a hypothetical service adv4
tocol with the name “Service Advertisement Protocol” is used to simplify reading ofjthe d

L Service advertisement message

.1 Messages

is document specifies two messages, i.e.

Service Advertisement Message (SAM) of ASN.1 type Sam specified in A.2.2;
Service Response Message (SRM) of ASN.1 type Srm specified in A.2.2.

M is used to advertise services provided by ITS applications or by ITS application classes
[SO/TS 17419.[8] ITS application classes are unique‘only with a defined context. The SRM
context to an ITS application class advertiseddn a SAM, i.e. it acknowledges a SAM
knowledgement is not applicable for advertised\TS applications. The SRM is also used t

TE SRM is not supported in IEEE 1609.3TM-2016.

.2 Message structure

Fucture of
rtisement
bcument.

specified
| provides
. Such an
o indicate

erest in an offered service that requires usage'of a privately allocated communication chapnel.

ed packet
ed binary

13

enfoding rules (UPER) applied:to the ASN.1 type Sam defined in A.2.2 results in the intend
pré¢sentation of this SAM format.
N’ SAM
AO)\J Header Body
; . . , Optional Optional Optional Optional
¢ 4 bits 4 bits 4 bits Wariable Variable Varioble Variable
Service Channel
. Option SaNM- SAM |PvE Routing
version | setector | ™1® | count | extensions | '™° o | pdvertisement
Segment Segment
Figure 14 — General format of the SAM
The SAM consists of two parts:
a) SAM header specified in 6.4.3:

1) “Version™ a 4-bit unsigned integer number indicating the version of the service advertisement
protocol specified in 6.4.3.1. The smallest allowed number is 3; this is the initial version number
specified in IEEE 1609.3TM-2016;

© ISO 2016 - All rights reserved


https://standardsiso.com/api/?name=876639ff1ff12e8b5474041d74efbbd1

ISO/TS 16460:2016(E)

2) “Option Selector™: a 4-bit field indicating presence or absence of optional fields:
— Bit3 ="Tb: “SAM Extensions” field is present;
— Bit 2 =1'b: “Service Info Segment” field is present;
— Bit1="1b: “Channel Info Segment” field is present;
— Bit 0 =‘1'b: “IPv6 Routing Advertisement” field is present;
3) SAM identification specified in 6.4.3.2:

—+ “SAM-ID”: a 4-bit unsigned integer number field allowing to distinguish up to 16 diffesent
SAMs announced by the same station (same advertiser);

“SAM-Count”: a 4-bit unsigned integer number field indicating the actual content statug of
the SAM indicated by the previous field.

4) Al optionally present “SAM Extensions” field specified in 6.4.3.3; see also Bit 3 above.

b) SAM body specified in 6.4.4:
1) ah optionally present “Service Info Segment” field specified in 6.4.4:27 see also Bit 2 above;
2) ah optionally present “Channel Info Segment” field specified ifv6.4.4.3; see also Bit 1 above;

3) anhoptionally present “IPv6 Routing Advertisement” field specified in 6.4.4.4; see also Bit 0 abgve.

6.4.3 Message header

6.4.3.1 [Protocol version

The protofol versionis presented asa 4-bitunsigned integer number of ASN.1 type RsvAdvPrtVersilon
specified In A.2.2.

6.4.3.2 SAM-ID and SAM-Count

SAM-ID annd SAM-Count are used to
— distinjguish different service-advertisements (SAM-ID) presented by the same Service Advertiser, gnd
— identify a change of content of the indicated SAM (SAM-Count).
See ASN.1jtype SrvAdiChangeCount specified in A.2.2.

Up to 16 differentSAMs (SAM-ID = 0 up to SAM-ID = 15) presented by the same Service Advertiser ¢an
be distinguished:The Service Advertiser shall select values in a unique way. SAM-ID is of ASN.1 type
SrvAdvIp.

SAM-Count is a cyclic counter of ASN.T type SrvAdvContentCount. For every value of SAM-ID, a
separate SAM-Count shall be maintained. Upon first transmission of a new SAM, SAM-Count shall be set
to zero. Upon every change of content of a SAM, this number shall be incremented by one. SAM-Count
shall wrap around from 15 to zero. A change of content of a SAM may be either

— changing details of already advertised services,
— adding new services, or
— discontinuing provision and advertisement of services.

Discontinuing provision and advertisement of services may finally result in an empty SAM, i.e. a SAM
that consists only of a header. Transmission of such empty SAMs is optional. How often such an empty
SAM is transmitted before transmission is stopped and the related SAM-ID is deprecated and defined
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by the implementation. The amount of time such a deprecated SAM-ID is blocked before it can be used

for a new SAM is defined by the implementation.

This mechanism allows a receiver of a SAM not to parse a previously received SAM with same SAM-ID

and SAM-Count. It further allows indicating that a previously announced service is no more a

6.4.3.3 SAM extensions

The structure of extensions is specified in Clause 7. Extension elements presented in Table

vailable.

5 may be

used in the SAM Extensions field. The presence of the SAM Extensions field shall be indicated by the

: N e s
Options bit B3 specifiedim 64t

Table 5 — SAM extensions elements
Element ID Element type (ASN.1) Element name

c{2Dlocation = 5 TwoDLocation 2D Loéation (specifiefl in

IEEE 1609.3TM-2016)
c{3Dlocation = 6 ThreeDLocation 3D Location (specifiefl in

IEEE 1609.3TM-2016)
cHadvertiserID = 7 AdvertiserIdentifier Advertiser Identifier [specified

in [EEE 1609.3TM-2016)
cqRepeatRate = 17 RepeatRate Repeat Rate (specifiefl in

IEEE 1609.3TM-2016)
cH{ExtendedChannelInfos = 84 ExtendedChannelInfos Extended Channel Info Segment
ASN.1 details are specified in A.2.3.

The “2D Location” element provides the location of the SAM transmit antenna. Latitude h
significant bit representing 1/10 micro degi€€) representing a range from -90° to +90°, |
90p000001 indicating unavailable. The bits presenting the latitude value are preceded with

‘0’b in order to achieve octet alignment. Longitude has a least significant bit representing 1
degree, representing a range from -180 to +180°, with value 1800000001 indicating unavail

The “3D Location” element provides the location of the SAM transmit antenna. Latitude and
ar¢ as in “2D Location”. Elevation represents the geographic position above or below the
elllpsoid (typically WGS-84).) The 16-bit number has a resolution of 1/10 m and repr
asymmetric range of positive and negative values. The encoding is as follows: the range

O0xEFFF (0 to 61,439 decimal) are positive numbers representing elevations from 0 to +614
abpve the reference ellipsoid). The range 0xF001 to OxFFFF includes negative numbers rej
elgvations from <409,5 m to -0,1 m (i.e. below the reference ellipsoid). An elevation hi
+6[143,9 m is represented by OXEFFF. An elevation lower than -409,5 m is represented by 0xH
sending device does not know its elevation, it shall encode the 25 elevation data element with

EXAMPLE The elevation 0 m is encoded as 0x0000, the elevation -0,1 m is encoded as 0xFF
elepation'+100,0 m is encoded as 0x03E8.

as a least
vith value
h bit set to

10 micro
nble.

longitude
reference
esents an
Dx0000 to
3,9 m (i.e.
resenting
gher than
001. If the
0xF000.

FF and the

The "Advertiser Identifier” element provides an identifier associated with the Service Advertiser device.
It has alength from 1 to 32 octets.

The “Repeat Rate” element is an unsigned integer number with a range of 0 to 255. This element
indicates the number of times the SAM is transmitted per 5 s. It may be used by recipients in evaluating
link quality. Repeat Rate should not be used with unicast announcements.

The “Extended Channel Info Segment” element is an extended version of the “Channel Info Segment”
that can be used as a replacement of “Channel Info Segment” or in addition to “Channel Info Segment”.
The purpose is to support different access technologies (not only 802,11 at 59 GHz), i.e. to allow a
channel change being performed together with a change of access technology.
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The counting of channel info sets in “Channel Info Segment” and “Extended Channel Info Segment” used
in Service Info sets (“Channel Index”) specified in 6.4.4.2 is as follows.

“Channel Info Segment” 1 to N;, 0 < Ng; < 31;
— “Extended Channel Info Segment”: N; +1 to N¢imax, Ncimax = 31
NOTE When “Channel Info Segment” is not used, N; equals zero.

The “Extended Channel Info Segment” element is used to allocate private communication channels as
specified in 6.7.2.

6.4.4 I\/Jessage body
6.4.4.1 |[General
The SAM |body consists of optional fields only. Table 6 presents all possible configurations of the
SAM body.
Table 6 — SAM body configurations
Servicq Info Channel Info Routing Informdtive explanations
Segment Segmenta Advertisement p
absent absent absent Empty SAM
pres¢nt absent absent Service advertisement.
Service accessible on the same radio channel as
used,for SAM
absent present absent Invitation to switch a receiver to the indicated channel.
pres¢nt present absent Sérvice advertisement
One or several services accessible on a different radfio
channel as used for SAM
absent absent present Advertisement of access to an IPv6 network (e.g.
Internet) on the same radio channel as used for SAM.
pres¢nt absent present Service advertisement.
Service accessible on the same radio channel as usefl
for SAM.
Usage of [Pv6 communications.
absent ptesént present Advertisement of access to an [Pv6 network (e.g.
Internet) on a different radio channel as used for SAM.
pres¢nt present present Service advertisement
One or several services accessible on a different radjio
channel as used for SAM.
1L L£ID..C - S,
UDGSC Ul'ITl VU CUIIIIIIUITIICAtIivllS.
a In addition to or instead of the Channel Info Segment, an Extended Channel Info Segment of ASN.1 type,
ExtendedChannelInfos extension elementalso applies.

6.4.4.2 Service info segment

The optional Service Info Segment of ASN.1 type ServiceInfos specified in A.2.2 and presented in
Figure 15 provides information pertaining to services being advertised in SAMs. It consists of a “Count N”
field with variable length specified in 6.6, indicating the number N of subsequent service information sets.
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Service Info Segment
, , ) , Optional Optional Optional
I 1l
Variable | Variable 5 bits 3 bits Variahle 2 actets Variable
Count ITS-AID Channel Option System Reply Port ST;:LDE

N Index | Selectors | Service MNumber .

Exensions
A
'

Repeated N times

Figure 15 — General format of the Service info segment

Service information sets are of ASN.1 type ServiceInfo specified in A.2.2 and censist of:
—| afield with variable length containing the “ITS-AID” indicating the advertiséd service;

—| a field containing a 5-bit unsigned integer “Channel Index” used as<a“pointer to an entry in the
Channel Info Segment;

— | “Option Selectors”: a 3-bit field indicating presence or absenceof‘6ptional fields:
— Bit 2 =‘1I'b: The “System Service” field is present,

— Bit1="1Db: The “Reply Port Number” field is present,

— Bit 0 =‘1'b: The “Service Info Extensions” field is present;

— | the optional “System Service” field;

—| the optional “Reply Port Number” field;

—| the optional “Service Info Extensions™field.

NOTE “System Service” and “Reply Port Number” are not supported in IEEE 1609.3TM-2016.

There maybe 0 to 31 Service Info sets in a Service Info Segment.

“Channel Index” of ASN.1 type ChannelIndex specified in A.2.2 provides a pointer to the p-th set of
channel parameters within the Channel Info Segment specified in 6.4.4.3 and the Extended Chiannel Info
Segment extension element specified in 6.4.3.3, and indicates the service channel where the gdvertised
sefvice is being offered. A channel index of 1 indicates the first set of parameters, a channelfindex of 2
indicates the second set of parameters, and so on, through channel index of 31. Channel index 0 is used
in fases no change to a service channel is needed.

“System Service” of ASN.1 type SystemService specified in A.2.2 is an optional field not $upported
in J[EEE 1609.3TM-2016. Presence of the “System Service” field shall be indicated by the Optipns bit B2
spgcified in this subclause. “System Service” shall be present when ITS-AID = 0 is supported.

NOTE ITS-AID = 0 selects the ITS application class “system” specified in ISO 15628.[1]

Further details of “System Service” will be specified in a later version of this document or in other
International Standards.

“Reply Port Number” is the serviceProviderPort component of the ASN.1 type ChannelOptions
specified in A.2.2 containing a two octet ITS Port Number (ITS-PN) used in transport headers such
as specified in 5.5.2. Presence of the “Reply Port Number” field shall be indicated by the Options bit
B1 specified in this subclause. If present, this ITS port number shall be used by a Service User as a
destination port number in messages sent to the Service Provider.
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The structure of Extensions is specified in Clause 7. Extension elements presented in Table 5 may be
used in the “Service Info Extensions” field. Presence of the “Service Info Extensions” field shall be
indicated by the Options bit BO specified in this subclause.

Table 7 — Service Info Extensions elements

Element ID Element type (ASN.1) Element name
c-ProviderServContext = 8 ProviderServiceContext Provider Service Context (PSC)
(specified in IEEE 1609.3TM-2016)
c-IPv6Address = 9 IPv6Address IPv6 Address (specified in
IEEE 1609.3TM-2016)
c-servigePort = 10 ServicePort Service Port (specified |in
IEEE 1609.3TM-2016)
c-ProviflerMACaddress = 11 ProviderMacAddress Provider MAC address (specified
in [EEE 1609.3TM%2016)
c-RCPIthreshold = 19 RcpiThreshold RCPI Threshold (specified|in
IEEE 16Q09:3TM-2016)
c-WSAcofntThreshold = 20 WsaCountThreshold SAM Count Threshold (specified
inJEEE 1609.3TM-2016)
c-WSAcofntThresInt = 22 WsaCountThresholdInterval SAM Count Threshold Interyal
(specified in IEEE 1609.3TM-2016)
c-SAMapplicationData = 85 SAMapplicationData SAM Application Data

ASN.1 dethils are specified in A.2.3.

The “PSC] element provides supplementary informationrelated to the advertised application wijith
which it if associated. If present, the PSC has a length from™1 to 31 octets.

The “IPvf Address” element provides the 128-bit IPv6 address of the device hosting the advertiged
application and is formatted per IETF RFC 4291(This element may be present when the applicatjon
employs IP addressing.

The “Servjce Port” element provides the 16-bit port number (e.g. UDP port number or TCP port numbjer)
of the higher layer entity providing the service. This element may be present when the applicat]on
employs IP addressing.

NOTE This port number has.a-different purpose than the one provided in the optional “Reply Plort
Number” fleld.

The “Proviider MAC Address” element is a 48-bit MAC address used to address the device providing the
application. The “Provider MAC Address” element is present if different from the MAC address of the
device transmitting.the SAM.

If present] the “RCPI Threshold” element indicates the recommended minimum received SAM sighal
value in dBn1,Q to -110, below which the application opportunity should be ignored by a recipient. If is
encoded ajs RCPI in [EEE 802.11TM,

If present, the “SAM Count Threshold” element indicates the recommended minimum number of
received SAMs, below which an advertised application should be ignored by a recipient. It has a length
of 1 octet and is an unsigned integer with range 0 to 255.

The “SAM Count Threshold Interval” element may be optionally used with the “SAM Count Threshold”
element. It indicates the time interval over which received SAMs are counted. It has a length of 1 octet,
and is an unsigned integer with range 1 to 255, in units of 100 ms. The default value used if no “WSA
Count Threshold Interval” element is included in the SAM is 1 s.

If present, the “SAM Application Data” element contains application data. This allows using FSAP to
broadcast short messages without the need to start a session. It might also be useful to provide initial
data for a subsequent session.
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6.4.4.3 Channel info segment

The optional Channel Info Segment of ASN.1 type ChannelInfos specified in A.2.2 and presented in
Figure 16 provides information pertaining to channels utilized by services being advertised in SAMs.

Channel Info Segmeant
innal i —
Variable | 1octet | 1octet | 1octet 1 bit 7hits | 1octet | OPtonal i Optiona
Varioble Varioble
Count per || Transmit Data Option ResFrved Channel
A | o . Paower | Adaptable Rate Selector | options 7 Infa
e tevet Topre] _p TTOUET T ka ______ fo
./
~
Repeated N times

Figure 16 — General format of the Channel info segment

It fonsists of a “Count N” field with variable length specified in 6.6,\indicating the number N of
subsequent channel information sets. Each channel information set indicates the characteristics of one
channel associated with zero or more Service Info Sets. Channeldinformation sets are of ASN.1 type
ChlannelInfo specified in A.2.2 and consist of:

—| afield containing the IEEE 802.11TM[10] “Operating Class"
—| afield containing the IEEE 802.11TM[10] “Channel number”;
—| afield containing the “Transmit Power Level” tobeused for transmissions on the associated channel;

—| afield containing the “Adaptable” bit indicating whether “Data Rate” contains a boundarjy value or
fixed value;

— | an “Option Selector” field containing eight option selector bits:
— Bit 7 to Bit 1: Reserved for{future use. Set to ‘0’b,

— Bit 0 = ‘’b: The “Channel Info Extensions” field is present;
—| an optional “Channel Info Extensions” field.

There may be 0 to 31‘€hannel Info sets in the Channel Info Segment.

The “Operating.‘Class” field specified in IEEE 802.11TM of ASN.1 type OperatingClgss80211
specified in A:2.2 provides the necessary information allowing the following “Channel number”
idgntifying@‘specific channel uniquely in the context of a country.

The “€hannel number” field specified in IEEE 802.11TM of ASN.1 type ChannelNumder80211
specified in A.2.3 provides the number of the channel to which the accompanying information pertains.
AnTdenticat“Operating Class/“Chanmmet Number pair stalt motappearimtwo sets of the“Chiannel Info
Segment” in the same SAM.

The “Transmit Power Level” field of ASN.1 type TXpower80211 specified in A.2.3 provides the Effective
Isotropic Radiated Power (EIRP), in the range =128 dBm to 127 dBm, to be used for transmissions on
the associated channel. Transmit Power Level should be interpreted as the maximum EIRP power level
allowed.

The “Adaptable” field is a 1-bit subfield in the ASN.1 type WsaChInfoDataRate specified A.2.3
indicating whether “Data Rate” provides a boundary value or fixed value. A value of ‘1’b indicates “Data
Rate” should be interpreted as the minimum rate allowed. A value of ‘0’b indicates “Data Rate” should
be interpreted as a fixed value.
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The “Data Rate” field is a 7-bit subfield in the ASN.1 type WsaChInfoDataRate specified A.2.3
indicating the data rate used on the channel. Per IEEE 802.11TM, “Data Rate” is represented by a count
from 0x02 to 0x7F, corresponding to data rates in increments of 500 kbit/s from 1 Mb/s to 63,5 Mb/s.
If “Adaptable” is set to ‘1'b, “Data Rate” should be interpreted as the minimum rate allowed, and any
higher rate should also be allowed.

The structure of extensions is specified in Clause 7. Extension elements presented in Table 5 may be
used in the “Channel Info Extensions” field. Presence of the “Channel Info Extensions” field shall be
indicated by the Option Selector bit BO specified in this subclause.

lI'able 6 — Channel Info Extensions elements

Element ID Element type (ASN.1) Element name
c-EDCApgrameterSet = 12 EdcaParameterSet EDCA Parameter Set (specified |in
IEEE 1609.3TM-2016)
c-Chann¢g¢lAccess = 21 ChannelAccess80211 Channel Access (specifiedin IEEE 1609.3TM-
2016)
If present] the “EDCA Parameter Set” of ASN.1 type EdcaParameterSet specified in A.2.3 providles

informati
communi
specified

6.4.4.4

The optio
A.2.2 and

allowing 1jeceiving devices to be configured to participate on the advertised IPv6 network.

The IPv6

a “Rotiter Lifetime® field;

an “IH

an “IF

bn on the MAC-layer channel access parameters which should be used by the various devi
ating on the channel. The EDCA Parameter Set contains four EDCA Parameter Recol

[Pv6 routing advertisement

hal “IPv6 Routing Advertisement” field of ASN.1 type'RoutingAdvertisement specified
presented in Figure 16 provides information aboutiinfrastructure internetwork connectiv

IPvE Routing @é‘r’t isemant

Zoctets | 16 octets | 1actet ¥| 16 octets | 16 octets Variable

Router IPviE . Q\Pt:f?x Default | Primary R;Pu:?ng
Lifetime Pf'@ Length Gateway DMS Extensions

Figure 17 — General format of the IPv6 Routing Advertisement field

Routing Advertisement field consist of the following:

v6 Prefix” field;
vie-Prefix Length” field;

n [EEE 802.11T™:2012, 8.4.2.31 of ASN.1 type EdcaParameterRecord specified in A.2.3{

Ces
rds

in
ty,

a “Default Gateway” field;

a “Pri

mary Domain Name Service (DNS)” field;

an “IPv6 Routing Extensions” field.

The “Router Lifetime” field specified in IETF RFC 4861 of ASN.1 type RouterLifetime specified in
A.2.2 provides the duration that the Default Gateway and associated information is valid.

The “IPv6 Prefix” field of ASN.1 type IpV6Prefix specified in A.2.2 provides IPv6 subnet prefix of the
link described in IETF RFC 4861.

20
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The “IPv6 Prefix Length” field of ASN.1 type IpV6PrefixLength specified in A.2.2 provides
information on how many of the higher order bits of “IPv6 Prefix” are significant, as described in IETF
RFC 4861.

The “Default Gateway” field of ASN.1 type IPv6Address specified in A.2.3 provides the 128-bit IPv6
address of a router that provides internetwork connectivity to the subnet.

The “Primary DNS” field of ASN.1 type IPv6Address specified in A.2.3 provides the 128-bit IPv6
address of a device that can provide Domain Name System (DNS) lookup for the subnet devices.

The structure of extensions is specified in Clause 7. Extension elements presented in Table 5 may be
used in the “IPv6 Routing Extensions” field.

Table 9 — Routing Extensions elements

Element ID Element type (ASN.1) Elenient name
c{SecondaryDNS = 13 SecondaryDns Secondary DNS/(specified in IEEH 1609.3TM-
2016)
cH{GatewayMACaddress = 14 GatewayMacAddress Gateway\ MAC address (sp¢cified in
IEEEA609.3TM-2016)

ASN.1 details are specified in A.2.3.

If present, the “Secondary DNS” element provides the 128-bitJPv6 address of an alternative device that
caI provide DNS lookup for the subnet devices.

If present, the “Gateway MAC Address” element provides the 48-bit MAC address associated with the
Default Gateway. This element shall be present if\tlie gateway MAC address is different tg the MAC
adflress of the device transmitting the SAM.

6.5 Service response message

6.3.1 Message structure

Figure 18 illustrates the basi¢ format of the Service Response Message (SRM). Unaligned packet
enfoding rules (UPER) appljed:to the ASN.1 type Srm defined in A.2.2 results in the intended binary
pré¢sentation of this SRM fermat.

c\d SRM
7,
d&ader Body
Optional Optional Optional Optional !
Hbits 4 bits Variable Variable Vorioble Variable E
Option SRhA Private Channel Context Private Channel

Selector | Extensions | Allocation Request ¥ Information  { Allocation Confirm

Figure 18 — General format of the SRM

The SRM consists of two parts:
a) SRM header specified in 6.5.2:

— “Version™ a 4-bit unsigned integer number indicating the version of the service advertisement
protocol specified in 6.5.2.1;

— “Option Selector” field: a 4-bit field indicating presence or absence of optional message fields:

— Bit 3 =‘1'b: the “SRM Extensions” field is present;
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— Bit 2 = 1’'b: the “Private Channel Allocation Request” field is present;

— Bit1 = T'b: the “Context Information” field is present;

— Bit 0 = “I'b: the “Private Channel Allocation Confirm” field is present;

b) SRM body specified in 6.5.2.2:

— an optionally present “SRM Extensions” field specified in 6.5.3.2;

— an optional “Private Channel Allocation Request” field specified in 6.5.3.3;

— a

— a

6.5.2 Message header

6.5.2.1
The proto

specified
IEEE 1609

6.5.2.2
Bits 3, 2, 1

6.5.3 Message body

h optional “Context Information” field specified in 6.5.3.4;

h optional “Private Channel Allocation Confirm” field specified in 6.5.3.5.

Protocol version

Col version is presented as a 4-bitunsigned integer number of ASN.1 type RsvAdvPrtVersi
in A.2.2. The smallest allowed number is 3; this is the initialersion number specified
.3TM-2016.

Selection of options in the message body

and 0 may be set to either ‘0’b or ‘1’b dependent on the protocol needs.

on

6.5.3.1 |Usage of optional fields
The SRM body consists of optional fields only.;Table 6 presents all possible configurations of the SRM
body bas¢d on the optional fields “Private Channel Allocation Request”, “Context Information” gnd
“Private Jhannel Allocation Confirm”. The optional “SRM Extensions” may be present in any one of the
configurations.
Table 10 — SRM body configurations
Private Private
Chanpel Canjext Channel Informative explanations
Allocation Information Allocation P
Request Confirm
absent absent absent Empty SRM. Potential usage is not specified.
pres¢nt absent absent Reply to an advertised ITS Application that requifes
assignment of a private communication channel.
absent present absent Reply to an advertised ITS Application Class, providing
context information.
present present absent Reply to an advertised ITS Application and/or an ITS
Application Class that requires assignment of a private
communication channel, together with the provision of
contextinformation related to an ITS Application Class.
absent absent present Acknowledgement of a privately allocated channel
22 © IS0 2016 - All rights reserved
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Table 10 (continued)

Private Private
Channel Context Channel Informative explanations
Allocation Information Allocation p

Request Confirm

present absent present Typically not used.
Combination of an acknowledgement of a privately
allocated channel with a new reply to an advertised
ITS Application that requires assignment of a private
LUllllllulliLatiUll L‘llcllllll:}.

absent present present Combination of an acknowledgementlef-a privately
allocated channel with a reply to amadvertised ITS
Application Class, providing context infformftion.

present present present Typically not used.

Combination of an acknowledgement of a

Application and/or ITS Application Class th3

allocated channel with afiew reply to an advertised ITS

assignment of a private communication chahnel.

privately

trequires

6.5

Th structure of extensions is specified in Clause 7. Extensidon’elements presented in Table
ed in the SRM Header Extensions field. The presence-ofithe SRM Header Extensions field shall be

us
ing

.3.2 SRM Extensions field

icated by the “Option Selector” bit specified in 6.5.1¢

Table 11 — SRM extensions elements

11 may be

Element ID Elementitype (ASN.1) Element name
n. n.a. No SRM Extension elempnts are
identified so far.
SRM Extension elements are of ASN.1'type SRMextension specified in A.2.2.
6.3.3.3 Private channel allocation request field

The optional Private Ghamnel Allocation Request field of ASN.1 type SrmPrivateChg

Sp
an

ecified in A.2.2 andgresented in Figure 19 acknowledges services being advertised in SAMS
allocation of a private communications channel is requested.

Private Channel Allocation Request field

2 octets Variahle Variable

Count

nnelsRg
for which

DOPT Myh] CARA
L= LT = e L

N

Repeated N times

Figure 19 — Private Channel Allocation Request field

It consists of

— a “PORT_DYN_SAM?” field containing a dynamically allocated two octet ITS-PN to be used by the
Service Provider in subsequent privately addressed (unicast mode) SAM transmissions containing

©lI

information on a privately allocated communications channel,
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— a “Count N” field of variable length specified in 6.6 indicating the number N of subsequent ITS-

AlDs,

and

— afield of variable length containing N ITS-AID values.

6.5.3.4 Context information field

6.5.3.4.1

Structure

The optional Context Information field of ASN.1 type SrmContexts specified in A.2.2 and presented

in Figure 20 provides information on ITS application class contexts related to services being advertiged
in SAMs.
Cantext Information field
Variable | Variable Variahle Variable 2 octets
Count Context | Client Port
N ITS-AlD Context 1D Data Number_(
<
v
Repeated N times
Figure 20 — Context Information field
It consistq of the following:
— a“Coyint N” field of variable length specified in"6.6 indicating the number N of subsequent Contgxt
Information sets;
— aseqtience of N Context Information séts-of variable length specified in 6.5.3.4.2, each containjng
two parts:
— Application class context infermation:
—+ “ITS-AID” field indieating the ITS application class for which contextinformation is provided
(component itgaid of the ASN.1 type TtsAidCtxRef),
—+ “Context ID”field indicating the context reference number of the associated ITS applicat]on
class (compenent ctx of the ASN.1 type TtsAidCtxRef),
—+ “Context Data” field providing context data for the given “ITS-AID” - “Context ID”,
— “Client Port Number” providing a dynamically allocated two octet ITS port number

PORT_DYN to be used by the Service Provider in transport layer destination port fields.

In case of acknowledging a SAM with a requirement to a so far unknown communications
channel, this field contains the dynamically assigned ITS-PN PORT_DYN_SAM to which the
subsequent SAM with information on a privately allocated communications channel shall
be sent.

6.5.3.4.2 Context information set

A context information set consists of context information and an ITS port number. Context information
is identified by a two-dimensional identifier of ASN.1 type ItsAidCtxRef specified in A.2.2, consisting
of an ITS-AID and a Context ID:

— The “ITS-AID” field contains the component i t said of the ASN.1 type ItsAidCtxRef specifiedin
ISO/TS 17419[8] indicates the ITS application class for which context information is provided.

24
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— The “Context ID” field contains the component ctx of the ASN.1 type ItsAidCtxRef specified in

A.2.2 indicates the context reference number of the associated ITS application class.

The “Context Data” field provides context data for the given “ITS-AID” - “Context ID” (see of ASN.1 type
SamContext.context).

Table 12 specifies “Context Data”. Further “Context Data” may be specified in other standards.

Table 12 — Context Data

ITS-AID ContextID Context Data type (AQN 1) Comment
0 (System) 0 NullCtx This “Null-Context” may be usgd to
indicate interest in an adVertisgd service
that requires operation im a priyvately
allocated communication channel.2
0 (System) 1 MandAppCtx Used to indicate the System Service

6.4.4.2a

Mandatory applications are IT§

either regulations or policies.

time of applicability, are contai

and policies.

“Mandatory Applications” in ar} SAM; see

applications that are required by

Ihiformation on details of mandatory
applications, e.g. usage, and arga and

related ITS-S applications, regylations

Ined in the

a

This feature is not supported in IEEE 1609.3TM-2016.

NOTE Specified contexts will be published in the ISO/TS 16460 folder of the ISO standards m

po

tal at http://standards.iso.org/iso/ts/16460.

A dervice user may provide information oft:several contexts of the same ITS application class

EX
nu
sey

mber of contexts, e.g. for different‘eperators in different countries. A Service User may have con

of fhe SRM, will decide on the centext to be used.

Th

A.2.1 that shall be used by the Service Provider in transport layer destination port fields of m
th¢ Service User related to the given context.

6.3.3.5 Private channel allocation confirm field

Th
in

e optional Private Channel Allocation Confirm field of ASN.1 type SrmPrvChAllocConf
A.22\and presented in Figure 21 acknowledges allocation of private communications ch

the services indicated by the given ITS-AIDs.

©lI

pintenance

AMPLE The ITS application class.“Electronic Fee Collection” identified with ITS-AID = 1 has a large

racts with

eral operators and thus can offer the contexts for each contract he has. The Service Provider, upop reception

e “Client Port Number.” field provides an ITS port number of ASN.1 type PortNumber specified in

pssages to

specified
hannels for
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Private Channel Allocation Confirm field

Voriohle Variahle 2 octets
Count Client Part

ITS-AID
i) Murmber
A
\
B sed-A-Heres

Figure 21 — Private Channel Allocation Confirm field

It consistq of a “Count N” field of variable length specified in 6.6 indicating the numberNoof subsequent
pairs of “|TS-AID” and related dynamically assigned “Client Port Number” (PORT_DYN). The “Client

Port Numper” shall be used by the Service Provider in transport layer destination port fields.

6.6 CoyntN

The “Cournt N” fields specified in 6.4.4.2 and 6.4.4.3 have a length of one dvtwo octets dependent on the

value confained in it:

One oftet size: Values from 0 to 127. The most significant bitis always set to zero. Presented as 0400
(=0) tp OXEF (=127); i.e. the remaining 7 bits contain an unsigned integer number.

Two dctet size: Values from 128 to 16383. The most significant bit of the first octet is always sef to
one, gnd the second most significant bit of the first.gctet is always set to zero. Presented as 0x8(80
(=128) to 0xBFFF (=16383); i.e. the remaining 14bits contain an unsigned integer number.

NOTE This presentation results from the unalighed packed encoding rules applied to ASN.1 typeq of

unconstraint variable length.
6.7 Prdcedures

6.7.1 General

General basic procedures specified in 6.4 and 6.5 shall apply.

Optional features, or features defined by implementation, may become normative mandatory featufes

in other sfandards using-the specifications of this document as a basis.

6.7.2 Privately-allocated channels

While the|Channel Info Segment field and Extended Channel Info Segment extension element basicglly
request a Thange of TtommumiTation chamreto—be performed by att—service users, thefottowing
procedure allows private assignments of communication channels. A four-step approach is specified:

a)

b)

26

Transmission of SAM in broadcast mode with source ITS-PN = PORT_DYN_SRM and destination ITS-
PN = PORT_SAM. The Extended Channel Info Segment extension element indicates the unknown
channel chInfoType-unknown for one or several services indicated by an ITS-AID in the Service
Info Segment for which a private communication channel is to be allocated.

The service advertisement manager in the service user station replies with a SRM for all desired
services that need a privately allocated communication channel. The SRM is transmitted in unicast
mode with source ITS-PN = PORT_SAM and destination ITS-PN = PORT_DYN_SRM. It contains, as a
minimum, the Private Channel Allocation Request field presenting the ITS-AIDs being of interest
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for the service user and the dynamically allocated port number PORT_DYN_SAM to which the
service advertiser shall send the subsequent privately addressed SAM.

c) The service advertisement manager in the service advertiser station identifies the private channels
and indicates them to the service user in a privately addressed SAM with source ITS-PN = PORT_
DYN_SRM and destination ITS-PN = PORT_DYN_SAM.

d) The service advertisement manager in the service user station replies with a SRM for all services
for which a private communication channel was allocated, and that is supported by the service
user station. The SRM is transmitted in unicast mode with source ITS-PN = PORT_DYN_SAM and
destination ITS-PN = PORT DYN SRM. It contains as a minimum, the Private Channel Allocation
Confirm field presenting the ITS-AIDs being of interest for the service user togethe) with the
dynamically allocated port numbers PORT_DYN to which the service providercshalll send the
subsequent privately addressed session protocol data units.

Upjon reception of the SRM in step 4, the service advertisement manager in_the’service advertiser
stqtion shall inform the service provider to start the service session.

6.8 Secured messages

In this document, no specific security means are specified. This allows’for several (regional) pptions to
be|specified in other standards or system specifications.

Unlsecured messages may be encapsulated as presented in Eigure 22. This may apply for SAM and SRM,
but not for LM.

Mﬁsap;\v
Header s{(\v Bady Trailer
Optional , Optional
1 octet 1 octet Vorishle Variahle Vorioble |
Security Sa . Original ar .
REClE uw% Hear;:: processed Tra|.ilr||:-"r
selectar SAM / SRM

Figure 22— General format specified in IEEE 1609.2TM

The “Message” is specified-in ASN.1 with OER. This ensures that all fields are octet aligned. Tlhe “Body”
field is specified as alrOCTET STRING that contains either the unsecured original message| (with the
original encoding) @na signed or encrypted version of the original message preceded with a l¢ngth field
indicating the puymber of octets contained in the octet string.

The one octet'unsigned integer “Version” field contains the version number of the security protocol.
e actual-vérsion number is three.

Th|
), 8

The fields “Security Header” and “Security Trailer” contain information dependent on the security
mechanism used.

one octet “Security Option Selector

” indicates the applied type of security (none, signed, gncrypted,

U C bricy—T11a dlC pPIcC

An ASN.1 presentation of “Message” is given by the type Ieeel609Dot2Datall2] specified in the
ASN.1 module

— IEEE1609dot2 {iso(1) identified-organization(3) ieee(111) standards-association-numbered-
series-standards(2) wave-stds(1609) dot2(2) base (1) schema (1)}
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that itself imports relevant basic types from

— IEEE1609dot2BaseTypes {iso(1) identified-organization(3) ieee(111) standards-association-
numbered-series-standards(2) wave-stds(1609) dot2(2) base(1) base-types(2)}.

Applying “Octet Encoding Rules” (OER) to these ASN.1 specifications results in the intended binary
message structure. OER is specified in ISO/IEC 8825-7.[2]

Further details are outside the scope of this document.

7 Strufture of extension elements

The N-Extensions field (see 5.4) and T-Extensions field (see 5.5) contain information in typé:length-
value encgded “Extension Elements” as specified in IEEE 1609.3TM-2016 and as illustrated inEigure 3.
Extension| elements are used to provide additional information in messages. Specifi¢ation of new
extension| elements does not break backward compatibility with earlier specifications; thus, new
extension|elements may be specified in future versions of this document or in other standards, and the
result of such standardization is managed by means of a registry of this document.

NOTE1 |ISO maintains such a registry in the ISO/TS 16460 folder of the ISO stapdards maintenance porta] at
http://stanldards.iso.org/iso/ts/16460.

Extansions

1.. 2octets Variable

N\
Count N N Extensf&tb’

EIW;
/ x
ExtensiormElement
1 octet ISP octet Variable
Ny |
Element Il:(') Length Extension Data
L' - 7Y

Figure 23 — Extension elements
As presenfed in Figure 23, the “Count N” field of variable length contains the number N of subsequent
extension|elements. Each eXtension element consists of

— an “EJement IDZ\field containing a one octet unsigned integer identifying the type of Extenslon
Data, jand

— a “Length®field of variable length field indicating the number of octets contained in the “Extens]on
Data”lfield

The “Count N” and “Length” fields have a length of one or two octets dependent on the value
contained in it:

— One octet size: Values from 0 to 127. The most significant bit is always set to zero. Presented as 0x00
(=0) to OxEF (=127); i.e. the remaining 7 bits contain an unsigned integer number.

— Two octet size: Values from 128 to 16383. The most significant bit of the first octet is always set to
one, and the second most significant bit of the first octet is always set to zero. Presented as 0x8080
(=128) to 0xBFFF (=16383); i.e. the remaining 14 bits contain an unsigned integer number.

NOTE 2  This presentation results from the unaligned packed encoding rules applied to ASN.1 types of
unconstraint variable length.
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In case a receiver does not know the meaning of an Element ID, i.e. the type of Extension Data, it may
ignore this extension and continue parsing with the next element in the packet. The number in the
“Length” field allows a receiver to “jump over” the octets that contain the unknown “Extension Data”.

Extension elements with Element IDs in the range 4 to 17 and 19 to 23 are specified in IEEE 1609.3.[13]
This document adds new extension elements. Table 13 presents the extension elements identified so far.

Table 13 — Extension elements

Name ASN.1 type Element Usage
IB-value
0-3 Reservedifor’'|EEE
Trhnsmit Power Used TXpower80211 4 LM N+Extensipns
21} Location TwoDLocation 5 SAM Header
30 Location ThreeDLocation 6 SAM Header
Advertiser Identifier AdvertiserIdentifier 7 SAM Header
Priovider Service Context ProviderServiceContext 8 SAM Service Info
IPy6 Address IPv6Address 9 SAM Service Info
Sefvice Port ServicePort 10 SAM Service Info
Prpvider MAC Address ProviderMacAddress 11 SAM Service Info
EI)CA Parameter Set EdcaParameterSet 12 SAM Channel|Info
Secondary DNS SecondaryDns 13 SAM Routing
Advertisement
Gdteway MAC Address GatewayMacAddress 14 SAM Routing
Advertisement
CHannel Number ChannelNumber88211 15 LM N-Extensipns
D4ta Rate DataRate80211t 16 LM N-Extensipns
Rgpeat Rate RepeatRate 17 SAM Header
18 Reserved for |[EEE
R(PI Threshold RcpiThreshold 19 SAM Service Info
WEBA Count Threshold Wesa€ountThreshold 20 SAM Service Info
CHannel Access ChannelAccess80211 21 SAM Channel|Info
WEA Count Threshold WsaCountThresholdInterval 22 SAM Service Info
Interval
CHannel Load not yet specified 23 LM N-Extensipns
24-79 Reserved for |[EEE
LM TX CIP TXcip 80 LM N-Extensipns
LM RX CIP. RXcip 81 LM N-Extensipns
Channel Busy Ratio LMchannelBusyRatio 82 LM N-Extensipns
Pdeketib EMpacketth 83 EM-T-Extensions
Extended Channel Infos ExtendedChannelInfos 84 SAM Header
SAM Application Data SAMapplicationData 85 SAM Service Info
86-120 Reserved for ISO
121-255 Reserved for IEEE
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Annex A
(normative)

ASN.1 modules

A.1 Gemerat

The ASN.1 basic notation is specified in ISO/IEC 8824-1. The following ASN.1 modules are spécified in
this anney:

— ITSIm {iso (1) standard (0) localized (16460) Im(1) versionO (0)};
— ITSsal{ iso (1) standard (0) localized (164 60) sa(2) version0 (0)};
— ITSee|{iso (1) standard (0) localized (16460) ee(4) version0 (0)}.
These ASN.1 modules complement the IEEE modules:

— IEEE-609-3-WEE {iso(1) identified-organization(3) ieee(111)standards-association-numbergd-
serieg-standards(2) wave-stds(1609) dot3(3) wee(1) version0{0)},

— IEEE-1609-3-WSM {iso(1) identified-organization(3) ieeefl11) standards-association-numbergd-
serieg-standards(2) wave-stds(1609) dot3(3) wsm(2) version0(0)},

— IEEE-1609-3-WSA {iso(1) identified-organization(3) ieee(111) standards-association-numbergd-
serieg-standards(2) wave-stds(1609) dot3(3) wsa(3) version0(0)},

specified |n IEEE 1609.3TM-2016:

— ITSIm is an enhanced version of IEEE-1609-3-WSM;
— ITSsalis an enhanced version of IEEE-1609-3-WSA;

— ITSee|is an enhanced version ofIEEE-1609-3-WEE.

NOTE Updates of these three. ASN.1 modules, if applicable, can be downloaded from the ISO/TS 16460 folfer
of the ISO dtandards maintenance portal at http://standards.iso.org/iso/ts/16460.

Applying pinaligned packed encoding rules (UPER) specified in ISO/IEC 8825-2 for the encoding of the
ITSIm, IT$sa and ITSee ASN.1 modules results in the intended binary presentation of the messages
specified In this document.

In case thereds‘an unintended difference between the binary presentations in Clauses 4, 5 and 6, dnd
the UPER |presentation derived from the ASN.1 modules, the presentation given by the ASN.1 modulles
shall prevail.

A.2 ISO modules

A.2.1 ITSIm

This module imports ASN.1 definitions from ASN.1 modules specified in ISO 21218,[3] ISO 24102-1,[4]
ISO 29281-1,[6] I1SO 29281-2,[Z] ISO/TS 17419[8] and from other ASN.1 modules specified in this
document.

ITSIm { iso (1) standard (0) localized (16460) 1m(l) versionO (0)}

DEFINITIONS AUTOMATIC TAGS::= BEGIN
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IMPORTS

RXcip, TXcip FROM CALMfntp { iso (1) standard (0) calm-nonip(29281) fntp(l) asnm-1 (1)
versionl (1)}

FNTPlpp FROM CALMlegacySupport { iso (1) standard (0) calm-nonip(29281) legacy (2) asnm-1
(1) versionl (1)}

Link-ID FROM CALMllsap {iso(l) standard(0) calm-1l-sap(21218) asnm-1 (1) versionl (1)}

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

1 (1 rodiond (1\1
a S I — v

VafLengthNumber, VarLengthNumber2 FROM CITSapplMgmtIDs {iso(l) standard(0) citsSsapplMgmt
(17419) ids (1) versionl (1)}

EXT-TYPE, Extension, RefExt, c-TxPowerUsed80211,c-ChannelNumber80211, c-DataRate8(211,
c-Reserved, TXpower80211l, ChannelNumber80211, DataRate80211, c-LMchanpelBusyRatio
c-IMrxCip, c-LMtxCip, c-LMpacketID, c-LMchannelBusyRatio, LMchannelBtisyRatio FRON ITSee {
is (1) standard (0) localized (16460) ee(4) versionO (0)}

--|End of IMPORTS

--|Localized Message
LMppdu: : =SEQUENCE {

subtype ShortMsgSubtype,
transport ShortMsgTpdus,
body ShortMsgData

} —— from IEEE 1609.3™-2016

—-|The below is an extension of ShortMsgSubtype specified in IEEE 1609.3™-2016
ShertMsgSubtype: :=CHOICE {

nullNetworking [0] NullNetwoxking, —-- from IEEE 1609.3™-2016
itssInternalForwarding [1] LMinternalXForwardingHeader,
nHopForwarding [2] LMmulgdiHopInfo,
subTypeReserved3 [3] NoSubtypeProcessing,
subTypeReserved4 [4] NoSubtypeProcessing,
subTypeReserved5 [5]~-NeSubtypeProcessing,
subTypeReserved6 [6 N.NoSubtypeProcessing,
subTypeReserved? [7] NoSubtypeProcessing,
subTypeReserved8 [8] NoSubtypeProcessing,
subTypeReserved? [9] NoSubtypeProcessing,
subTypeReservedl9 [10] NoSubtypeProcessing,
subTypeReservedll [11] NoSubtypeProcessing,
subTypeReservedl2 [12] NoSubtypeProcessing,
subTypeReservedls8 [13] NoSubtypeProcessing,
subTypeReseriedl 4 [14] NoSubtypeProcessing,
subTypeResé&rwvedlb [15] NoSubtypeProcessing
}
NopubtypeProcessing: := SEQUENCE {
o tBTt BIT STRING (SIZE(1l)), -— always set to 'O'b
Tersion ShortMsgVersion -—- set to c-shortMsgVersion2016
}
ShortMsgVersion::= INTEGER{
c-shortMsgVersion2016 (3)
}(0..7)
NullNetworking: := SEQUENCE {
version ShortMsgVersion,
nExtensions ShortMsgNextensions OPTIONAL

}

LMinternalForwardingHeader: :=SEQUENCE {

version ShortMsgVersion,
direction LMforwardDirection,
hostITS-sculd ITS-sculd,

link Link-ID,
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counter LMpacketCounter,
nExtensions ShortMsgNextensions OPTIONAL,
origHeader ShortMsgSubtype -- Subtype 1 is invalid
}

ILMforwardDirection: := INTEGER({

hostToRouter (0),
routerToHost (255)

} (0..255)
LMmultiHopInfo: :=SEQUENCE {
version ShortMsgVersion,
messag in) Mo < —
hopCoynt LMhopCount,
nExterjsions ShortMsgNextensions OPTIONAL

}
LMmessaggqID: :=INTEGER (0..4194303)
LMhopCour]t: :=INTEGER (0. .3)

—- Sequerjce of 0 to n extension elements

—- The vdlue of n may be limited
ShortMsgNextensions: :=SEQUENCE OF ShortMsgNextension

- N-Extansions

—- A sindgle N-Extension element
ShortMsgNextension: := Extension{{ShortMsgNextTypes}}

—-- all avjailable N-Extensions
—- the bglow is an extension of ShortMsgNextTypes specified in IEEE 1609.3™-2016
ShortMsgNextTypes EXT-TYPE: :=({

{ TYpower80211 IDENTIFIED BY c-TxPowexUs&ed80211 } |

{ CHannelNumber80211 IDENTIFIED BY c-ChanpgiNumber80211 } |
{ DdtaRateB80211 IDENTIFIED BY c-DataRate80211 } |

{ LMchannelBusyRatio IDENTIFIED BY c-LMchannelBusyRatio } |
{ R¥cip IDENTIFIED BY c-LMrxCip } |

{ THcip IDENTIFIED BY-¢=LMtxCip },

—- end off N-xtensions

—- CHOICH tag value equals (TBID feature selector value
—- The fqllowing type is_ _am) extension of ShortMsgTpdus
—- speciffed in IEEE 1609.3™-2016
ShortMsgTlpdus: : =CHOICE {

bcMdde 0] LMbcPDU, -- from IEEE 1609.3™-2016
ucMdde 1] LMgeneralPDU,

tpidReseread3 3] NoTpidProcessing,
tpidRegénvedsd 4] NoTpidProcessing,

tpidREservedd 5] NoTpidProcessing,
tpidRe<gerveds [6] NoTpidProcessing.,

[
[
lpp [2] LMlppPDU,
[
[
[

tpidReserved? [7] NoTpidProcessing,

tpidReserved8 [8] NoTpidProcessing,

tpidReserved? [9] NoTpidProcessing,

tpidReservedlO [10] NoTpidProcessing,
tpidReservedll [11] NoTpidProcessing,
tpidReservedl?2 [12] NoTpidProcessing,
tpidReservedl3 [13] NoTpidProcessing,
tpidReservedl4 [14] NoTpidProcessing,
tpidReservedl5 [15] NoTpidProcessing,
tpidReservedl6 [16] NoTpidProcessing,
tpidReservedl? [17] NoTpidProcessing,
tpidReservedl8 [18] NoTpidProcessing,
tpidReservedl9 [19] NoTpidProcessing,
tpidReserved20 [20] NoTpidProcessing,
tpidReserved2l [21] NoTpidProcessing,
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tpidReserved2?2 22] NoTpidProcessing,
tpidReserved23 23] NoTpidProcessing,
tpidReserved24 24] NoTpidProcessing,
tpidReserved25 25] NoTpidProcessing,
tpidReserved26 26] NoTpidProcessing,
tpidReserved2’7 27] NoTpidProcessing,
tpidReserved28 28] NoTpidProcessing,
tpidReserved29 29] NoTpidProcessing,
tpidReserved30 30] NoTpidProcessing,
tpidReserved3l 31] NoTpidProcessing,
tpidReserved32 32] NoTpidProcessing,
tpidReserved33 33] NoTpidProcessing,
+—p-;/-1D wizadd2 24 b\ lT'p-Iz—JDv- -:V\g,
tpidReserved35 35] NoTpidProcessing,
tpidReserved36 36] NoTpidProcessing,
tpidReserved37 37] NoTpidProcessing,
tpidReserved38 38] NoTpidProcessing,
tpidReserved39 39] NoTpidProcessing,
tpidReserved40 40] NoTpidProcessing,
tpidReserved4l 41] NoTpidProcessing,
tpidReserved4?2 42] NoTpidProcessing,
tpidReserved43 43] NoTpidProcessing,
tpidReserved44 44] NoTpidProcessing,
tpidReserved45 45] NoTpidProcessing,
tpidReserved46 46] NoTpidProcessing,
tpidReserved4’7 47] NoTpidProcessing,
tpidReserved48 48] NoTpidProcessing,
tpidReserved49 49] NoTpidProcessing,
tpidReserved50 50] NoTpidProcessing,
tpidReserved51l 51] NoTpidProcessing,
tpidReserved52 52] NoTpidProcessing,
tpidReserved53 53] NoTpidProcessing,
tpidReserved54 54] NoTpidProcessingy
tpidReserved55 55] NoTpidProcessingy
tpidReserved56 56] NoTpidProcessing,
tpidReservedb57 57] NoTpidProcessing,
tpidReservedb8 58] NoTpidPrecessing,
tpidReserved59 59] NoTpidProtessing,
tpidReserved60 60] NoTpidProcessing,
tpidReservedo6l 61] NoTgidProcessing,
tpidReserved6?2 62] NoIpidProcessing,
tpidReserved63 63\ NoTpidProcessing,
tpidReserved64 643\ NoTpidProcessing,
tpidReserved65 65] NoTpidProcessing,
tpidReserved66 66] NoTpidProcessing,
tpidReserved6? 67] NoTpidProcessing,
tpidReserved68 68] NoTpidProcessing,
tpidReservedtd 69] NoTpidProcessing,
tpidReserved70 70] NoTpidProcessing,
tpidResegwed71 71] NoTpidProcessing,
tpidReserved72 72] NoTpidProcessing,
tpidReserved73 73] NoTpidProcessing,
tpidReserved74 74] NoTpidProcessing,
fp¥dReserved75 75] NoTpidProcessing,
tpidReserved76 NoTpidProcessing,
fp'irﬂ?accﬂf redl7 [ ] T\Tr‘\'T'P'i(“D‘I"f\f‘QQQ‘I\ﬁr‘f,
tpidReserved78 [ ] NoTpidProcessing,
tpidReserved79 [79] NoTpidProcessing,
tpidReserved80 [80] NoTpidProcessing,
tpidReserved8l [81] NoTpidProcessing,
tpidReserved82 [82] NoTpidProcessing,
tpidReserved83 [83] NoTpidProcessing,
tpidReserved84 [84] NoTpidProcessing,
tpidReserved85 [85] NoTpidProcessing,
tpidReserved86 [86] NoTpidProcessing,
tpidReserved87 [87] NoTpidProcessing,
tpidReserved88 [88] NoTpidProcessing,
tpidReserved89 [89] NoTpidProcessing,
tpidReserved90 [90] NoTpidProcessing,
tpidReserved9l [91] NoTpidProcessing,
tpidReserved92 [92] NoTpidProcessing,
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tpidReserved93 [93] NoTpidProcessing,
tpidReserved94 [94] NoTpidProcessing,
tpidReserved95 [95] NoTpidProcessing,
tpidReserved96 [96] NoTpidProcessing,
tpidReserved9’7 [97] NoTpidProcessing,
tpidReserved98 [98] NoTpidProcessing,
tpidReserved99 [99] NoTpidProcessing,
tpidReservedl00 [100] NoTpidProcessing,
tpidReservedlOl [101] NoTpidProcessing,
tpidReservedl02 [102] NoTpidProcessing,
tpidReservedl03 [103] NoTpidProcessing,
tpidReservedl04 [104] NoTpidProcessing,
tpicD eaiacll 00 [‘I ﬂl:} DL I'I"p-:/-flﬁv o -:w\g,
tpidReservedl06 [106] NoTpidProcessing,
tpidReservedl07 [107] NoTpidProcessing,
tpidReservedl08 [108] NoTpidProcessing,
tpidReservedl09 [109] NoTpidProcessing,
tpidqReservedll0 [110] NoTpidProcessing,
tpidReservedlll [111] NoTpidProcessing,
tpidReservedll?2 [112] NoTpidProcessing,
tpidReservedll3 [113] NoTpidProcessing,
tpidReservedll4 [114] NoTpidProcessing,
tpidReservedll5 [115] NoTpidProcessing,
tpidReservedll6 [116] NoTpidProcessing,
tpidReservedll? [117] NoTpidProcessing,
tpidqReservedll8 [118] NoTpidProcessing,
tpidReservedll9 [119] NoTpidProcessing,
tpidReservedl20 [120] NoTpidProcessing,
tpidReservedl2l [121] NoTpidProcessing,
tpidReservedl22 [122] NoTpidProcessing,
tpidReservedl?23 [123] NoTpidProcessing,
tpidReservedl24 [124] NoTpidProcessing,
tpidReservedl25 [125] NoTpidProcessing,
tpidReservedl26 [126] NoTpidProcessing,
tpidReservedl2?7 [127] NoTpidProcessing
}
NoTpidPrdcessing: :=BIT STRING (SIZE (1))
LMbcPDU: §=SEQUENCE {
dest]Address VarLengthNumber, <7 that is PSID / ITS-AID
tExflensions ShortMsgTextensions OPTIONAL}
}
LMgenerallPDU: : =SEQUENCE {
sourdePort PortNunber,
destHort PortNumber,
tExtgnsions ShoftMsgTextensions OPTIONAL}
}
LM1ppPDU {:=SEQUENCEX
sourdePort PortNumber,
destHort PortNumber,
lpp FNTPlpp,
tExtqngions ShortMsgTextensions OPTIONAL}

}

LMpacketCounter: :=INTEGER(0..255)

PortNumber: :=INTEGER (0. .65535)

ShortMsgData: :=0CTET STRING

-- T-Extensions
—- Sequence of 0 to n T-Extension elements
ShortMsgTextensions: :=SEQUENCE OF ShortMsgTextension

—-- a single T-Extension element
ShortMsgTextension: := Extension{{ShortMsgTextTypes}}

—- The below is an extension of ShortMsgTextTypes specified in IEEE 1609.3™-2016
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