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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

elect

The

desc
diffe
editd

rotechnical standardization.

proteatfres—Hsea—to—aeverop—ta e meht3a ~—irrefrdea—tor— trther—+aathatenance are
ribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
Fent types of ISO documents should be noted. This document was drafted in acéordance with the
rial 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 documérnt may be the subject of
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This
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The main changes compared to the previous edition are as follows:

— 4

it rights. ISO shall not be held responsible for identifying any or all such ‘patent rights. Details of
atent rights identified during the development of the document will be in the Introdug¢tion and/or
e [SO list of patent declarations received (see www.iso.org/patents).

frade name used in this document is information given for the-éonvenience of users gnd does not
[itute an endorsement.

in explanation on the voluntary nature of standards, the meaning of ISO specifi¢ terms and
pssions related to conformity assessment, as well ‘as’information about ISO's adherence to the
d Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the following
www.iso.org/iso/foreword.html.

document was prepared by Technical Commiittee ISO/TC 204, Intelligent transport syslems.

third edition cancels and replaces the second edition (ISO 21218:2013), which has bee
ed. It also incorporates the Amendment ISO 21218:2013/Amd 1:2014.

technically

ASN.1 has been aligned with'the latest developments in ISO/TC 204;

rovisioning for pathand flow management has been added;
ormative annextelated to conformance testing, that contains the PICS proforma, has peen added;
anagement,enmands have been added;

inor technical and editorial improvements.
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Introduction

This document is part of a family of International Standards for communications in Intelligent Transport
Systems (ITS) based on the ITS station and communication architecture specified in ISO 21217.

Hybrid communications, i.e. simultaneous support of different communication protocol stacks with
different access technologies, is essential for ITS.

This document supports

— hybrid communications as requested, e.g. for Cooperative ITS in Europe, and

— path anfl flow management, enabling abstraction of applications from communications detail§.

It determings general technical details related to the access layer of an ITS station specified in1SO 2[1217
and illustrated in Figure 1 which are applicable to all or several access layer technologies, This includes
especially:

— the IN-§AP offered to the ITS-S networking & transport layer for communicdtipn purposes;

— functions of the service primitives in the MI-SAP with reference to the‘generic services of the MI-
SAP spdcified in ISO 24102-3.

The IN-SAP fand the MI-SAP are presented in Figure 1. The specification of the SI-SAP is not withih the
scope of the|present version of this document.

Applications

| — |
| AP ]

Communications

Figure 1 — ITS station reference architecture with named interfaces

This third edition cancels and replaces the second edition which has been revised and harmonized with
newly developed C-ITS standards.

vi © ISO 2018 - All rights reserved
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Intelligent transport systems — Hybrid communications —
Access technology support

1 Scope

This document specifies general technical details related to the access layer of the ITS station reference
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primitive functions;

Terms and definitions

tecture specified i tSO21 217 ctuding:

idaptation layer (CAL) for communication, named IN-SAP, and related service primitiveg

he SAP provided by the CI management adaptation entity (MAE)) for manager
ommunication interface, named MI-SAP, and related service primitives)by reference to
ind service primitive functions.

following documents are referred to in the text in such'a way that some or all of t
[itutes requirements of this document. For dated reférences, only the edition cited
ted references, the latest edition of the referenceddocument (including any amendme

EC 8825-2, Information technology — ASN.1 encoding rules: Specification of Packed En
— Part2

1217, Intelligent transport systems — Communications access for land mobiles (CALM) —

4102-3, Intelligent transport systems — ITS station management — Part 3: Service acces

he purposes of this document, the terms and definitions given in ISO 21217, ISO 241
ving apply.

nd IEC maintainterminological databases for use in standardization at the following g

EC Electrepedia: available at http://www.electropedia.org/

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

3.1

he service access point (SAP) of a communication interface (CI) as provided by thie,commmunication

and service

nent of the
S0 24102-3,

heir content
applies. For
hts) applies.

coding Rules

Architecture

s points

2-3 and the

ddresses:

(V)C

I identifier

unique identifier of a (virtual) CI

3.2

communication interface

ClI

instantiation of a specific ITS-S access layer technology and protocol

EXAMPLE An example of an ITS-S access layer technology and protocol is IR specified in[9].
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3.3
medium

:2018(E)

physical properties of a Cl used to transmit a modulated signal, e.g. wireless or on a wire

Note 1 to entry: Medium is also referred to as access technology.

3.4

virtual communication interface
logical entity in a ClI that is associated with a peer station

3.5
CI priority

anagser
L=

logical entit

3.6
Link-ID
identifier of

3.7
temps aton
time since 0

4 Abbre

APN
BC-VCI
CAL
CEN

CI

CIC
CIID
DLL
DNI

DSRC

y in a CI that is managing priority queues

a link given by the address of a VCI

lique international
D:00:00 UTC, 1 January, 2004, identical with UTC except that no leap'seéconds need to be added

viated terms

Access point name

VCI for transmission to the broadcast MA€.address

Communication adaptation layer

Comité Européen de Normalisation (European Committee for Standardization)
Communication interface

Communication interface class

CI / VCI Identifier{presented in a 64-bit EUI field

Data link layér

Distinct®ull identifier

Dedicated short range communication (5,8 GHz back-scatter technology used in|Eu-
ropé for e.g. road tolling). This term is used in the USA to indicate IEEE 802.11 OCB
communications in the 5,9 GHz band, see 1SO 21215[10]

ETSI

EUI
EUI-64
ICS
IN-SAP
ITS-APDU

LocalCIID

S — T —
ESxtended universal identifier

64-bit EUI

Implementation conformance statement
Communication SAP as offered by the CAL to the ITS-S networking & transport layer
ITS station Access layer Protocol Data Unit

CIID of alocal CI

© ISO 2018 - All rights reserved
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LSB Least significant bit
MAC-48 48 bit MAC address
MAE Management adaptation entity
MC-VCI VCI for transmission to a multicast (group) MAC address
MI-SAP Management SAP as offered by the ITS-S management towards the MAE
MSB Most significant bit
OBU On-board unit
NOTE Term used for DSRC[16].
0SI Open system interconnection
010)1 Organizational universal identifier
PIN Personal identification number
RemgteCIID CIID of a VCI enabling MAC groupcast transmissjons and MAC unicast commmunication
RX/TX-CI CI capable of operating in receive and transmit mode
RX-dI CI capable of operating in receive mode‘only
RX-V(CI VCI for reception
SAE Security adaptation entity
SIM Subscriber identity module
SNAP Sub-network access protocol
TAI Temps Atomique International
TDMA Time divisioh multiple access
TX-ClI CI capdble of operating in transmit mode only, either broadcast or multicast
TX-V[CI V€I for unicast transmission
UC-V(CI VCI for reception from and transmission to a unicast MAC address
UTC Temps Universel Coordonné/Coordinated Universal Time
VCI virttaleommunieationinterface
WAVE Wireless access in vehicular environments

NOTE IEEE work item related to [10].

5 Communication module adaptation

5.1 General

As ITS and the concept of an ITS station as a bounded secured managed domain (BSMD) specified
in ISO 21217 does not only support access technologies (media) which are especially designed for
implementations of ITS, there is a need to adapt the interfaces of these other access technologies to

© ISO 2018 - All rights reserved 3
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those interfaces expected by the ITS networking & transport layer, the ITS-S management entity, and
the ITS-S security entity.

For these other access technologies, the task is to adapt:

— the interface on top of the access technology to the IN-SAP by means of a communication adaptation
layer (CAL);

— the management interface to the MI-SAP by means of a management adaptation entity (MAE);

— the security interface to the SI-SAP by means of a security adaptation entity (SAE).

The CI adapfation is outlined in Figure Z.

ITS-S networking & transport layer

! IN !
T -1

> 1 | Communication |
5 5w | adaptation |
g2 S5a | |l subdayer(CAL) |
» 5 88z 15|lb-—mm————
[l N T = |
[7p] © S S
= 2 1e .
|_ _ _ 1 &| Datalink layer (DLL)
&5
Pl
c c -0, 0
sz !z
252(z| 5821
ES& s> | Physicaldayer (PHY)
IAVELEE
|
l__ __|

Communication interface (Cl) in
the ITS-S access layer

Figune 2'— Architecture

This document provides common basic functional specifications for the communication adaptption
Layer, for the management adaptation entity (MAE), and for the security adaptation entity (SAE). It
specifies thge communication SAPY(IN-SAP), the station management SAP (MI-SAP), and the security
management SAP (SI-SAP).

5.2 Communicationadaptation layer

The CIs builf on difféexent media are using the same ITS-S networking & transport layer. All Cls usk the
same type :[ IN-SAP between the ITS-S networking & transport layer and the CAL.

The mediun-specific CAL provides an IN-SAP to the ITS-S networking & transport layer.

The CAL can be considered as an access technology (medium)-specific LLC or as an extension of an
existing LLC providing the adaptation of the specific needs of an access technology (medium) to the
common communication IN-SAP.

5.3 (I management adaptation entity

The CIs built on different media use the same ITS-S management, applying the functionality specified
for the MI-SAP.

The MAE provides the MI-SAP to the ITS-S management following the same principles as outlined in
ISO/IEC/IEEE 8802-11[2] with respect to the station management entity. The MI-SAP offers the services
presented in Clause 9.

4 © ISO 2018 - All rights reserved
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The MAE can be considered as medium-specific management providing the adaptation of the specific

need

5.4

s of an access technology (medium) to the common MI-SAP.

CI security adaptation entity

The current version of this document does not provide the specification of the SAE.

6 Communication interface

6.1

Architecture

This

ACI
one (
one (

NOTH
simu

Furt

6.2

6.2.1
Cls ¢

document uses the concept of
[ommunication interface (CI), with
rirtual communication interfaces (VCIs).

s areal communication equipment containing functionality of the ITS-S access layer. O
r several VCIs for transmission (TX-VCIs) to specific peer ITS-Ss, gtoups of ITS-Ss, or al
r several receive VCIs (RX-VClIs), may be created.

The number of RX-VCIs is equal to the number of fegeive channels which can
taneously by the CI.

her details on VCls are specified in Clause 7.
Classification of CIs

CI Classes

an be classified. Complementary classes shall be distinguished by means of CI classg

in T@:jble 1. A Cl typically supports exctlyone of the CI classes presented presented in Table

appli
ASN.

cable CI classes of a Cl is given in I-Parameter Clclass of ASN.1 type CIclass. Asingle
1 type CIclassSingle.

top ofa Cl,
ITS-Ss, and

be operated

s presented
1. The set of
CI class is of

NOTH New CI classes can be added as dynamic data, see Clause 11.
Table 1 — CI classes
(:ommunlcatlon Definition and explanations
interface class
CIC=12 CI that is capable of establishing simultaneous associations with different peer sta-
tions for unicast communication, and of receiving from and transmitting|to broad-
cast and multicast (group) addresses.
EXAMPLE —Access techmologies spectfted tm {101,111
CIC-12 CI that is capable of establishing a session via a single base station of a cellular net-

EXAMPLE Access technologies specified in [3],[Z],[8]...

work (typically to access Internet). Handover between different base stations may be
possible, but not visible to the ITS upper layers and the ITS-S management.

CIC-13 CI that is capable to transmitting only on the basis of broadcast/multicast (group)
addresses.
EXAMPLE Access technologies specified in [9],[10],[11]...

CIC-14 CI that is capable only of receiving frames from a broadcast station.

EXAMPLE Satellite navigation receiver, satellite broadcast receiver, ...

© ISO
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Table 1 (continued)

C_ommunlcatlon Definition and explanations
interface class

CIC-15 CI that is capable only of performing communications between a car and a roadside
station based on the master-slave principle with the roadside station being the mas-
ter. Communication session establishment is done inside the CI.

EXAMPLE Japanese DSRC, CEN DSRG, ...

CIC-l6 CI for a cellular network technology that is capable of supporting one-to-many com-
munications either with support of a base station of a cellular network (allocation
of resources on a packet-per-packet basis) or without support of the base station
(pre-configured resources).

Example: LTE technologies specified in [4],[5].
CICHI1 CI for station-internal network of an ITS station. Non-deterministic.
CIC}il2 CI for station-internal network of an ITS station. Deterministic.

6.2.2 CI access classes

Accesstoal

PIN for

pro
AP}

use

pas

This is
CI access cl{
ClaccessCla

NOTE N

h SIM card;

operatofr data:

vider name;
;
' name;

sword.

identified by means of complementary Cl access classes, i.e. a CI supports exactly one g

emote station may require authentication, for example:

bw CI access classes can be.added as dynamic data, see Clause 11.

f the

isses presented in Table 2. The applicable CI access classes of a Cl is given in [-Parameter
bs of ASN.1 type CIaClasss

Table 2 — CI access classes

CI

access class

Definition and explanations

CIAC-1 No user authentication required.
CIAC-2 Cl requires access credentials, e.g. PIN and operator data.
CIAC:3 Cl may require access credentials, e.g. PIN and operator data, dependent

on the operational mode.

6.3 Link identifier

ClIs and VCIs are referenced/addressed by a unique Link-ID. The Link-ID shall be constructed according

to Figure 3.

© ISO 2018 - All rights reserved
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Link-1D

RemoteCIID (remoteCIID) LocalCIID (localCIID)

EUI-64 field
MSB ... LSB

EUI-64 field
MSB ... LSB

Byte 15 Byte 8 Byte 7

Byte 0

Figure 3 — Link-ID

be defrived from LocalCIID by means of a look-up table.
The RemoteCIID field identifies a VCI of the CI identified by LocalCIID which connects
ITS-$ unit (e.g. MAC unicast communication), or to a group of them (e.g. MAC broadcast

he distinct null identifier (DNI) presented in D.2 for Cls supporting 48-bit MAC addres

he "VCISerialNumber" field set to zero combined with the "UC/GC" field set to zero preq
or CIs which do not support 48-bit MAC addresses.

LocalCIID and RemoteCIID are presented in 64-bit glebal identifier (EUI-64) fields, see D.1
contqin a 48-bit MAC address as illustrated in D.2;

For 4ccess technologies using 48-bit MAC addresses, LocalCIID may contain the globally
addrgss of the CI, and RemoteCIID may contain either the individual MAC address reported
framie, or broadcast MAC address or a multicast MAC address.

Othefr access technologies use the numbering scheme specified in D.3.

The 4#8-bit MAC address is oné example of a link layer address. Registered unique link layze
are gresented in the medium=specific [-Parameter 8 "LLaddress". Locally assigned temporz
a link layer address are stored in the [-Parameter 9 "LLaddressTemp".

6.4 | CI procedures

6.4. General

The procedures as specified here use management services of the MI-SAP, as specified in d

[ITS-SCU) in

A two octet ITS-SCU-ID specified in ISO 24102-4[13], identifying uniquely an ITS-SCU of an ITS-SU, can

to a remote
br multicast
by the value

ses;

entedin D.3

, which may

unique MAC
n areceived

br addresses
ry values of

lause 9. The

dynamio registration and deregistration procedures do not apply for Cls that are staticall

y registered

by implementation.

6.4.2 Registration

Registration of a CI at the ITS-S management is the process of making the CI known at the ITS-S
management, and of making it addressable via a unique Link-ID. See the state machine in Figure 4.

The status of the CI before successful registration shall be Clstatus equal to "not existent".

A CI shall request registration of itself at the ITS-S management upon power-up, or upon physical

insertion/activation of it. Two procedures are distinguished.

© ISO 2018 - All rights reserved
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The following registration procedure shall be performed for Cls supporting 48-bit MAC addresses.

1) Create a Link-ID illustrated in Figure 3 with LocalCIID representing the globally valid unique MAC
address of the CI as stored in I-Parameter 8 "LLaddress", with RemoteCIID equal to the "Distinct
Null Indicator” (DNI) value presented in Annex C.

2) Send MI-REQUEST.request of ASN.1 type RegistrationCI indicating I-Parameter 14 "MedType"
using the Link-ID constructed in step 1).

3) Settimer T_register to the value given in [-Parameter 7 "TimeoutRegister".

4) Await MI-REQUEST.confirm of ASN.1 type RegistrationCIconf providing the "ITS-SCU-ID"
and "MedID" as long as T_register has not expired.

5) If the registration request was successfully performed, stop T_register and continue with'the[next
step. If T_register had expired, start again with step 2).

6) Upon syccessful registration, set [-Parameter 4 "[TS-SCU-ID" as received in stepi4.\Set [-Parameter
12 "Clstlatus" to the value "registered", and notify the new Clstatus value to thellTS-S management
using MI-REQUEST.request of ASN.1 type Event21218Notification witheventE21218-5|

The following registration procedure shall be performed for Cls not supporting 48-bit MAC addregses.

1) Create g preliminary Link-ID illustrated in Figure 3 with LocalCIID"and RemoteCIID constructged as
illustrated in Figure D.3 with:

i) LocplCIID
[) |Set VCISerialNumber to the value zero, indicatihg the local CI.
I1) [Set ITS-SCU-ID to the value zero, see [SO 24102-4[13],
[1I)[Set MedID to a value.
[V)|Set all bits in the UC/GC field to zero.

The selpcted value of MedID might.already be in use by another CI. Thus this value shdll be
confirnjed by the ITS-S managemententity in order to become valid.

ii) RemoteCIID
[) |Set VCISerialNuniber to the value zero, indicating the address of the CI.
I1) | Set ITS-SCU<ID*to the value zero.
[1I)[Set MedID to the same value as used in LocalCIID.

[V)|Setall bits in the UC/GC field to zero.

AL "

AQ 4 4 = : . L PSR I 4o 1D 4 4.4 Ung I
ASN.I Lypt REULSLILAdU LOIIC LT IHIUILAUITE " dIN dHITLED 1% IVITU T pe .

2) Send MFREQUESTrequestof
3) Settimer T_register to the value given in [-Parameter 7 "TimeoutRegister".

4) Await MI-REQUEST.confirm of ASN.1 type RegistrationCIconf providing true values of "ITS-
SCU-ID" and "MedID" as long as T_register has not expired.

5) If the registration request was successfully performed, stop T_register and continue with the next
step. If T_register had expired, start again with step 1), using a different value for MedID.

6) Create the valid Link-ID of the CI using the values of ITS-SCU-ID, MedID as given by the ITS-S
management in step 4).

8 © ISO 2018 - All rights reserved
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7) Upon successful registration, set I-Parameter 4 "ITS-SCU-ID" and I-Parameter 5 "MedID"to the
values received from the ITS station management. Set [-Parameter 12 "Clstatus” to the value
"registered", and notify this value to the ITS management.

6.4.3 Deregistration

Deregistration of a CI at the ITS-S management is the reversal of the registration process of the CI. See
the state machine in Figure 4.

Deregistration may be performed by the MAE or may be requested by the ITS-S management by sending
the MI-COMMAND.request of ASN.1 type CIstateChange with the value "deregister".

Deregistration results in

— getting the ITS-SCU-ID to the value zero,

— (leletion of all VCIs, and

— getting [-Parameter 12 "Clstatus" to the value "not existent".

The [TS- managament shall be notified of successful deregistration\using the Link-ID [as used for
regigtration. Upon successful deregistration, the CI may be physicallyyremoved from the syptem.

6.4.4 Inactivation

Inactivation of a CI is the process to reset the CI and to block all subsequent communications. See the
statg machine in Figure 4.

Inactivation may be performed by the MAE or may-be requested by the ITS-S management by sending
the NII-COMMAND.request of ASN.1 type CIstatéChange with the value "inactivate".

As a ronsequence of resetting a Cl, no more*VEIs exist, and thus there are no more pending ¢lata packets
of the previously existing VCls.

NOTH In a CI of class "CIC-12" and access class "CIAC-2" such as specified inlZ] or,[8] inactivation|will result in
discopnecting from the wireless service, i.e. ringing off.

The [MAE shall set I-Paramieter 12 "Clstatus" to the value "inactive" and shall notifly the ITS-S
management.

6.4.3 Activation

Activyation of a €liis the process to enable communications in an inactive CI. See the statq machine in
Figure 4.

Activatignymay be performed by the MAE or may be requested by the ITS-S management by|sending the
MI-COMMAND.request of ASN.1 type CIstateChange with the value "activate”.

This command shall trigger creation of VCIs as specified in 7.2.1.
The ITS-S management shall be notified of successful activation.

NOTE In a CI of class "CIC-12" such as specified in [3],[Z],[8] the state "active" indicates that the CI is within
the communication zone of a base station and thus might connect to the service.

6.4.6 Suspension

Suspension of a Cl is the process to put all communications of a CI on hold, without deleting any packets
or state variables. See the state machine in Figure 4. A CI being in the state "suspended" shall still
properly support the functionality of the primitives of the IN-SAP service IN-UNITDATA.
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Suspension may be performed by the MAE or may be requested by the ITS-S management by sending
the MI-COMMAND.request of ASN.1 type CIstateChange with the value "suspend".

All VCIs shall be maintained. No pending data packets shall be lost. An on-going frame transmission
may be finalized. An on-going frame reception shall be finalized.

The MAE shall set [-Parameter 12 "Clstatus” to the value "suspended” and shall notify it to the ITS-S
management.

6.4.7 Resuming

Resuming o
Figure 4.

Resuming 1
MI-COMMA

The MAE s

management. Pending packets shall be processed after resuming, if possible; otherwise per

packets may

6.4.8 Connection

Connection

For CI acces
frame from

For CI acces

the communication network. Connection may be requested by the ITS-S management by sendin

MI-COMMA
The MAE sh

management about the change of status.

6.4.9 Dis(
Disconnecti

For CI acces
relation to 4

For CI accg
communicaf

Disconnecti

ND.request of ASN.1 type CIstateChange with the value "resume”.

hall set [-Parameter 12 "Clstatus” to the value "connected" and shall“notify the

r be deleted.

pf a Cl is a process that depends on the CI access class. Sée the state machine in Figure

5 class "CIAC-1" connection is established upon first tisage of a TX-VCI or upon receptio
h peer station.

5 classes "CIAC-2" connection is achieved upon‘confirmed establishment of a connecti

ND.request of ASN.1 type CIstateChange with the value "connect”.

all set the I-Parameter 12 "Clstatus" to the value "connected" and shall notify the

ronnection

pn of a Cl is a process-that depends on the CI access class. See the state machine in Figy

peer station afe,Known.

ss classesV"CIAC-2" and "CIAC-3" this is the termination of the connection tg
ion network.

bn.ay be requested by the ITS-S management by sending MI-COMMAND.request of A

type CIstg|

s class "CIAC-1",disConnection is performed upon the event that no more TX-VCIs wi

ay be performed by the MAE or may be requested by the ITS-S management by sendinlg the

TS-S
1ding

4.

h of a

bn to
o the

TS-S

the

SN.1

teChange with the value "disconnect”. There may be an implicit disconnection caus{

pd by

deletion of a VCI.

The MAE shall set [-Parameter 12 "Clstatus" to the value "active" and shall notify the ITS-S management.

10
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6.4.10 CI state machine
Figure 4 shows the state machine of a CI. It covers:
a) the startand end state:
1) not_existent;
b) the interim states:

1) existent;

2y Tegistered;

c) the operational states:

1) active;

2) connected, not applicable for receive-only Cls (CIC-14);

d) the non-operational states, not applicable for receive-only Cls (CIC-14):

1) suspended;

2) inactive;

see [-Parameter 12 "Clstatus". The transitions between the states are:
— power on/activate, see 6.4.2;

— register, see 6.4.2;

— deregister, see 6.4.3;
— create VCI, see 7.2.1;

— inactivate, see 6.4.4;

— activate, see 6.4.5;

— suspend, see 6.4:6;

— resume, see-6.4.7;

— connectysee 6.4.8;

— disconnect, see 6.4.9;

«~"~delete VCI, see 7.2.3.

Req actotn narfaris s bid tvancitinn e chAll
e5t5—+6 Tt

clenaraslad
et varte T aRSsSensSS5aa €6

CISIIOVvY

be-a £a5="INVALID
COMMAND/REQUEST VALUE" specified in ISO 24102-3.
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power on /
activate

deregister

not_existent

deregister

register \ _
inactivate

deregister

registered

deregister
suspended

inactivate

delete VCI inactivate

deregister
creats 9

resume

disconnect

suspend

connect connected

Figure 4 — CI state machine

6.4.11 Cross-ClI prioritization

6.4.11.1 Ge¢neral

Wireless TX-VClIs in an_instance of an ITS station might suffer from cross-interference. The procgdure
to synchronize trangmission of multiple CIs based on user priority is called "Cross-CI prioritization".
Cross-CI pripritizatiotf considers the case in which at least two local TX-VCIs need to be synchronized in
order to avaid cross-interference.

i nd inteoaration aggal ic ta avaid such craoss-interforence to the aoreatest nassihle ovtd
The design brd-integration goa avoid-su £ greatestp b nt. A

possible means of achieving this is proper assignment of allowed wireless communication channels to
the CIs.

Priority management across Cls requires involvement of the ITS-S management for every packet to be
prioritized.

The "Cross-Cl prioritization" procedure is optional.

6.4.11.2 Registration of CI for prioritization REQUEST

A CI may register itself at the ITS-S management for the cross-Cl prioritization procedure. This
registration shall include

— the types of potentially interfering media, see [-Parameter 14 "MedType", and
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— the prioritization timeout in milliseconds.

Registration for cross-Cl prioritization is requested with the MI-REQUEST.request of ASN.1 type
PrioritizationRegistration.

It is assumed that potentially interfering media are known a priori by the CI. Settings may be made by
the manufacturer of the victim device. Settings may be overruled by the ITS-S management.

6.4.11.3 Prioritization request

Once registration for the cross-Cl prioritization procedure is performed, intended prioritized
trangmissitomrof= pa\,}\ct with= given high priority s notified-viathe S-S nranagenrent)to potential
interfferer CIs by means of a "dummy transmission request”. Such dummy transmissipn requests
are presented with MI-REQUEST.request of ASN.1 type PrioritizationRequést tfo the ITS-S
management. The minimum required priority is specified in the I-Parameter 31“MinPrioCitossCI”.

— PrioritizationRequest.segNo shall be setto a value unique for this Cl;
— PrioritizationRequest.priorityshallbesetequaltothe useypriority of the perlding packet.

NOTH The ITS-S management accepts a prioritization request only if PrioritizationRequestjpriority is at
leastjequal to MinPrioCrossClI.

Upor transmission of the dummy transmission request, the Gl\may start a timer T_DummjfAckReq for
this request.

In the case of protection only (see 6.4.12) the CI may try immediately to perform the intended
trangaction without awaiting receipt of an acknowledgement, if it will not cause interferepce to other
CIs im this ITS station.

Othefrwise, upon reception of the acknowledge MI-REQUEST.confirm of ASN.1 type
Pri¢ritizationRequestConf from thelTS-S management with:

— PrioritizationRequestConfisseqNo equal to the related request;

— DPrioritizationRequestConf.priority equal tothe granted priority;
— PrioritizationReguestConf.status equal to "granted”;

the dI shall send the pending packet, and shall cancel the timer T_DummyAckReq.

If the acknowledgemeént shows .status equal to "ignored", the CI may either send the pending
packpt or delete itr The CI shall cancel the timer T_DummyAckReq. The MAE shall set [-Parameter 31
"MinPrioCrossClF-equal to the value provided in .priority.

Upon) expiration of the timer T_DummyAckReq, if applicable, the CI may either send the pending packet
or mpy delete it.

6.4.11.4 Prioritization release

Upon transmission or deletion of the pending packet, the CI shall release the prioritization request
to the ITS-S management. An appropriate MI-REQUEST.request service primitive is of ASN.1 type
PrioritizationRelease:

— PrioritizationRequest.segNo shall be set equal to the value used in the prioritization
request.

No acknowledgement is needed. An empty acknowledgement that may be used is of ASN.1 type
PrioritizationReleaseConf.

The CI priority manager shall continue to serve the priority queues.

© ISO 2018 - All rights reserved 13
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6.4.11.5 Interferer procedures

The information on a prioritization request, as contained in MI-REQUEST.request of ASN.1 type
PrioritizationRequest, shall be used in the priority queue of the potential interferer CI. All
potential interferers shall be notified by the ITS-S management. An appropriate MI-COMMAND.request
is of ASN.1 type PrioritizedRTS:

— PrioritizedRTS.segNo shall be setequalto the value of the related request from the victim VCI;

— PrioritizedRTS.reqgIDshallbesetequalto LocalCIID of the related request from the victim VCI;

— PrioritizedRTS.priority shall be set equal to the granted priority of the related request

from th
Once such a

— the dun
ASN.1 t]

— Pri
— Pri
— Prij

— the traj
timer T|

— the CI g
of this
Prior]

— Pri
the

— theClp
continu

— may acK

6.4.12 Pro

Wireless trd

e victim VCI.
dummy entry in the priority queue is subject to transmission

hmy transmission request shall be acknowledged by means of MI-COMMAND.confiy
hpe PrioritizedRTSConf thus,

oritizedRTSConf.reqlID shall be setequal to LocalCIID of the related request,

oritizedRTSConf.status shall be setto "granted", then

smitter shall be disabled or tuned to an appropriate-interference mitiagtion mode, §
dummyAckGrant for this request shall be started,

riority manager shall await either time out ofT"dummyAckGrant or shall await re
dummy transmission request by means ofiithe MI-COMMAND.request of ASN.1
tizedRTSrelease, with the parameter s&t as follows:

oritizedRTSrelease.seqgNo shallbe set equal to the value of the related request
victim VCI;

Fiority manager shall then deletethe dummy transmission request from the queue and
e serving the priority queues'in the previously used mode, and

nowledge the release notification with PrioritizedRTSreleaseConf.

tection of CI

nsmitters and'veceivers integrated in an instance of an ITS station may suffer from c

interferencsg
defined per

NOTE An exaniple of a CI in need of protection is a CEN DSRC OBU as widely used in payment and 3
control systepis:

. Depending-on user priorities, the interfering local CI transmitters are disabled
od. Thislis/called "Protection of CI".

oritizedRTSConf.seqgNo shall be set equal to the value of the related request, andl

m of

ind a

ease
type

from

shall

ross-
for a

CCeSS

The design and integration goal is to avoid such cross-interference to the greatest possible extent.

"Protection

of CI" shall make use of the "Cross-CI Prioritization" procedure.

Independent of the protection status, the CI may try to perform an intended communication at any time,
unless it is requested to disable its transmitter due to a transmission request of a packet with higher
priority, announced by means of the Cross-CI prioritization procedure.

The procedure for protection of a CI may be hard-wired in an implementation.

14
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6.4.13 Regulatory information management

If regulation limits the capabilities of an access technology (medium), the CI controls proper settings of
parameters in line with applicable regulation. The regulations could depend on, for example,

the geographical location of the ITS station, or

the legal type (owner) of the ITS station.

In general it is possible to get updates of the regulatory information with the following three options.

a) A CI may continuously monitor reception of frames with regulatory information, if applicable, in

Irder to have an up-to-date regulatory information list.
b) Regulatory information may be derived from a local regulatory database located inside the
[l using latitude and longitude of the geographical location of the ITS statign.'The geographical
cation of the ITS station is provided by a positioning service, e.g. 1ISO,21176[18], vfia the ITS-S
anagement, otherwise directly from a positioning unit being integrated’within the CI. The CI
ay request to receive updates of the kinematic vector, see [-Parameter 44 "KinematicVectorIn”,
¢ontaining latitude and longitude information by means of MI-REQUEST.request of|ASN.1 type
PositionUpdateRequest, which defines the update interval ahd-activates/disableq updates.

c) Regulatory information may become available to the ITS-S fnanagement by various means. Upon
gvailability of new regulatory information, the ITS-S management presents it with MI{COMMAND.
fequest of ASN.1 type RIprovisioning. Upon successful reception of an applicabl¢ regulatory
fequirement, the CI shall adopt the regulatory requirement.

NOTH Attempts of the ITS-S management to set parandeteérs of the CI such that regulation would be violated

can bl accepted as the Cl assumes being part of a BSMD,i.€! it trusts the ITS-S management.

Regylatory information is part of the"dynamic.data" identified in Clause 11.

The details of regulatory information data content and format are outside the scope of this document;

suchfinformation is part of the dynamic.data, see Clause 11.

7 YVirtual communication-interface

7.1 | Concept

The foncept of a virtual communication interface (VCI) provides a quick and efficient mpthod to set

the properties of.a. Gl on a packet-by-packet basis without the continuous involvement pf the ITS-S

management.

A TXVCI is-a-software instance on top of a Cl which is used for transmission towards eithef

— a specific receiver (UC-VCI), applying MAC unicast communications, or

all possible receivers (BC-VCI), applying MAC broadcast communications, or

— agroup of possible receivers (MC-VCI), applying MAC multicast communications.

The concept of a CI with TX-VCIs in relation to other instances of an ITS station is illustrated in
Figures 5, 6 and 7. It is assumed, that in these figures only CIs of the same access technology (MedType
x) are presented. Note that these figures do not show all functional blocks of an ITS station specified in
1SO 21217.
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Instance #B of an ITS station Instance #A of an ITS station
Cl#1 Cl#2 Cl
MedTyp x MedTyp x | MedTyp x
A A o\%“\ f L -
| \ o Z
e}
\ - > \ @
[ 3 - —
(@) A [3)
RS S %
Instance #C of an ITS station Instance #D of an ITS station
Cl Cl
MedTyp x MedTyp x
‘\__ ‘\\_/

Figure 5 — UC-VCIs of instance #A ofan ITS station

The CI in ingtance #A of an ITS station presented in Figure 5 maintains unicast links to four recejivers
installed in three instances of an ITS station, i.e. thereare four UC-VCls available, connecting to the RX-
VClIs of the three other instances of an ITS station.

Instance #B of an ITS station Instance #A of an ITS station
Cl#1 Cl
MedTyp x 2 MedTyp x
4 {
| \

\\—/ =7
BC-VCI

Instance #C of an ITS station Instance #D of an ITS station
Cl Cl
MedTyp x MedTyp x
v ‘\\/

Figure 6 — BC-VCI of instance #A of an ITS station
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The Clin instance #A of an ITS station presented in Figure 6 maintains one broadcast link, which in this
given scenario leads to four receivers installed in three instances of an ITS station, i.e. there is one BC-
VCI available, connecting to the RX-VCls of the three other instances of an ITS station.

Instance #B of an ITS station Instance #A of an ITS station
Cl#1
MedTyp x Cl#2 Cl
MC- MedTyp x MedTyp x
Group A
T B
MC-VCI
Instance #C of an ITS station Instance #D ofgn\ITé station
o
o
cl
Cl MedTyp x
MedTyp x 9 MC-
2 Group A
~

Figure 7 — MC-VCI of instance #A of an ITS station for MC-group A

The (I in instance #A of an ITS statipnunaintains one multicast link for the MC-group A, which in this
given scenario leads to two receivers‘installed in two instances of an ITS station, i.e. there i§ one MC-VCI
availpble, connecting to RX-VCIs 6f.tiwo other instances of an ITS station. The other Cls alsg receive the
related multicast frames, but these are ignored due to an invalid multicast address.

Each|VCI may maintain its @wn set of [-Parameters in order to allow for an automatic packgt-by-packet
switching of transmit parameters without involving the ITS-S management, and without{the need of
additional parametersiised in the IN-SAP service primitives. Different I-Parameter settings may apply
for eyery association/with a specific peer station, i.e. for every TX-VCI. Access to a TX-VCI mfay require a
minimum user priority.

Each|RX/TX-€I shall maintain at least one RX-VCI for reception of frames. The RX-VCI of a|CI is shared
by all ofit§TX-VCIs. There shall be one TX-VCI for transmission to the MAC broadcast addrg¢ss (BC-VCI),
if applieable. There may be multiple TX-VCIs for transmission to MAC multicast (group) addresses (MC-
VCI), it applicable. There is a single UC-VCI foT every kKnown peer Cl.

NOTE Broadcast address and multicast addresses are referred to as groupcast addresses.
TX CIs, i.e. groupcast transmitters, contain BC-VCIs and/or MC-VCIs only. There is no RX-VCI.

RX CIs, e.g. groupcast or satellite positioning receivers, contain only one or several RX-VCls. The number
of RX-VClIs is equal to the number of receive channels which can be simultaneously operated.

Figure 8 explains how virtual entities of a CI and user priority are to be handled. After priority
checking is performed by the CI priority manager, the CI I-Parameters are set to the values of the TX-VCI
[-Parameters valid for the selected packet.
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Figure 8 — CI priority queues and virtual communication interfaces

has its own set of I-Parameters. The differences.bétween the I-Parameters of different]
Clare only in

[ addresses of the peer stations, and

use the transmit parametet.settings as provided by the I-Parameters of the active
1gs may be overruled by éxplicit change requests on a packet-by-packet basis, see "a
in IN-UNITDATA.request and IN-UNITDATAACK.request in 8.2.1. Note that in si
fions the transmit parameters of all VCIs of a CI may be identical.

y shall be handled according to the priority parameter provided by the ITS-S netwo
layer in the service primitive for communication, e.g. IN-UNITDATA.request, see Clay
ues for transmission shall be maintained either in the CAL, the LLC or the MAC of t}
be only &sirigle set of queues for all TX-VClIs of a CI.

of the same type, i.e. same medium, are allowed. If these Cls guarantee real simultan
nése Cls may use the same or different priorities without a common priority checking e

VCIs

VCIL
Ccess

mple

'king
se 8.
e CI.

eous
ntity.

If these Cls operate simultaneously on intertering channels, a cross-Cl prioritization mechanism may be

applied.

NOTE
type. Details

18

are outside the scope of this document.

Further on, it is allowed to provide a medium-specific bridge. This bridge can cover all Cls of the same

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=b5f61d21af884c8972e8b308124ea6dc

7.2

IS0 21218:2018(E)

VCI procedures

7.2.1 Creation of VCI

7.2.1.1 General

Creation of VCIs either is performed by the MAE upon registration or activation of a CI, or upon request
of the ITS-S management.

The procedure to create VCIs upon registration of a CI depends on the CI class.

Upor]

1

‘

the N
The

request from the ITS-S management by means of MI-COMMAND.request of ASN.1 type
FciCmd.1inkID presenting the Link-ID for the new VCI,

yciCmd.alive presenting the value "true”,

-Parameters of this new VCI use default values in line with the settings of the sharg

applicable. Subsequently the actual set of I-Parameters of the new VCl‘may be modified

man

NOTH
RX-V

The
ASN.

7.2.%

Upor
the N
Upor
be ci
or D
Serig

NOTH
recei
expe

7.2.%

Upor
mon
is ide

hgement.

A CI can have an RX-VCI operating on a different channel than the TX-VCls. A CI can alsg
L[s, operating on different channels.

TS-S management shall be notified about Creation‘ofa VCI by means of MI-REQUES
1 type Event21218Notification, reporting thediink-ID of the newly created VCI.

2 CIC-I1

registration of an RX/TX-CI of CI class "CIC-11", a BC-VCI and an RX-VCI shall be
IAE based on the default set of [-Parameters. [-Parameter 12 "Clstatus” shall be sef

transmission request to a so fainwnknown peer station (i.e. unknown UC-VCI), a
eated. The Link-ID.RemoteCIID"of the UC-VCI shall identify the peer station as illust
3, respectively. The ITS-S management shall be notified about the value of the MA(
INumber, respectively.

Different to the requirement in the previous edition of this document, due to the expecte
Ped messages from sg.far unknown peer stations, e.g. caused by CAM transmissions where a

3 CIC-12
registration of an RX/TX-CI of Cl class "CIC-12", the CI shall create an RX-VCI and shall g

ted, UC-VCls are not\cteated upon reception of a messages from so-far unknown peer stations|

ciCmd with

1AE shall create a VCI, e.g. UC-VCI or MC-VCI, for a remote MAC addressas requested in . 1inkID.

ed RX-VC, if
by the ITS-S

have several

T.request of

created by
to "active".
JC-VCI shall
rated in D.2
address or

d high rate of
"eply is never

ontinuously

tordor a base station providing possible access to the communication network. Once a

deper

nt1f1ed that may prov1de access to the communication network respectlve TX VCIs (o

base station
le or several

reated by the

MAE based upon the default set of I- Parameters [-Parameter 12 ' CIstatus shall be set to "active". Such
a CI shall connect to the service automatically if it is of CI access class "CIAC-1" or "CIAC-3". If it is of CI
access class "CIAC-2", initiation of connection depends on I-Parameter 16 "Connect". If "Connect" is set
to "manual” it shall await a request from ITS-S management to connect by means of MI-COMMAND.
request of ASN.1 type CnConnect. If "Connect” is set to "automatic" it shall connect automatically upon
reception of the first data transmission request IN-UNITDATA.request.

7.2.1.4 CIC-I3

Upon registration of a TX-CI of CI class "CIC-13", a BC-VCI shall be created by the MAE based on the
default set of [-Parameters. I-Parameter 12 "Clstatus” shall be set to "active". Upon transmission request
to a so far unknown multicast destination, an MC-VCI shall be created. The Link-ID.RemoteCIID of the
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MC-VCI shall identify the peer destination as illustrated in D.2 or D.3, respectively. The value of the MAC

address or S

erialNumber, respectively, shall be notified to the ITS-S management.

7.2.1.5 CIC-14

Upon registration of an RX-CI of CI class "CIC-14", an RX-VCI shall be created by the MAE based on the

default set o

fI-Parameters. [-Parameter 12 "Clstatus" shall be set to "active".

7.2.1.6 CIC-I5

Creation of \

VCIs does not apply.

7.2.1.7 CIC-16

See CIC-12 i1

7.2.1.8 CIC-il1

Upon regist
the MAE ba
Upon recepf
created. Thg
respectively
managemery

7.2.1.9 CIC-il2

Upon regist
performed.

7.2.2 Res

Upon reset

"false" all st
A relation tg
if applicablej

Successful 1]
ASN.1 type |

7.2.3 Del

The MAE m
time span g

7.2.1.3.

ration of an RX/TX-CI of CI class "CIC-il1", a BC-VCI and an RX“VCI shall be create
sed on the default set of [-Parameters. [-Parameter 12 "Clstattis™ shall be set to "ac
ion of a frame from a so far unknown peer unit (i.e. unknewn'UC-VCI), a UC-VCI sh4
e Link-ID.RemoteCIID of the UC-VCI shall identify the peer unit as illustrated in D.2 o}
. The value of the MAC address or SerialNumber, respectively, shall be notified to the

t.

ration of an RX/TX-CI of CI class "CIC-il2” the procedure specified in 7.2.1.7 sha

et of VCI

request by means of MI-COMMAND.request of ASN.1 type VciCmd with .alive s

a peer station, if applicable/ shall remain. All VCI I-Parameters shall be set to default v4

eset of a VCI shall be-notified to the ITS-S management by means of MI-REQUEST.requ
Fvent21218NoEification.

btion of V€I

hy delete a UC-VCI in case no frames were received from the related peer station wit

d by
tive".
11 be
- D.3,
TS-S

Il be

et to

hte variables of the selectedsVCI and all related pending packets and frames shall be deleted.

lues,

bst of

hin a
shall

ven by I-Parameter 13 "InactivityTimeLimit", see also Table 5. The time limit counter

start on recéption-efeveryframereeeived:

Deletion of a VCI shall be notified to the ITS-S management by means of MI-REQUEST.request of ASN.1

type Event

21218Notification.

Upon request from the ITS-S management, the MAE shall delete a VCI by means of MI-COMMAND.

request of A

SN.1 type VciCmd with .alive setto "false".

7.2.4 Association of peer with Link-ID

Packets received from a peer station are identified by means of the Link-ID of the related UC-VCI for this

peer station
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Details on assignment of values and relation to MAC addresses are specified in Tables 3 and 4.

NOTE A CI can change its locally administered MAC address for the purpose of privacy. Procedures on how
to manage a change of MAC address are medium-specific and outside the scope of this document. A change of
MAC address without notification of the peer station will thus result in creation of a new VCI and termination of
on-going communications at the higher OSI layers based on the old MAC address.

The MAE maintains information specified in the following Table 5 with the mappings of peer MAC
address and related Link-1D together with time of last reception of a frame.

Table 5 — Peer-list

Peler MAC address Link-ID Time of last receptjon

As rg¢ceived from peer |Complete Link-ID according to Figure 3, ASN.1 Time48IAT with(at [east one byte
statipn. and annexes D.2 and D.3, respectively. for fractional seconds.

See [-Parameter 25 TimeOfL3stRecep-
tion" in Annex A.

The time of last reception may be used to estimate whether a peer statiénhas left the commmunication
zone| The time of last reception shall be initialized with time of creation-of the VCI.

7.2.§ Change of I-Parameter settings
The €I may automatically change I-Parameter settings according to rules that are specific to the medium.

The [TS-S management may request change of I-Parameter settings according to rules |specified in
1SO 44102-1[12],

8 Communication SAP
8.1 | Addressing

8.1.1 IN-SAP nt_protocol_id address

The [N-SAP nt_protocol_id addreéss element of the IN-SAP service primitives specified in 8.2 contains
an EtherType address identifying the protocol in the ITS-S networking & transport layer that uses the
services of the IN-SAP. The-address element nt_protocol_id is of ASN.1 type Ethertype.

The |protocol in the)ITS-S networking & transport layer shall be identified by a glohally unique
Ethefrtype value.

Allodated EtherType values are published at [21].

8.1.2 CIN-SAP source and destination addresses

The IN-SAP source_address and destination_address of the IN-SAP service primitives specified in 8.2
contain a Link-ID identifying the ITS-SU that generated the packet and the ITS-SU(s) for which the
packet is intended. source_address and destination_address are of ASN.1 types SourceLinkID and
DestinationLinkID, respectively, specified in B.2.

Tables 8 and 9 specify the mapping of MAC addresses on Link-ID in source_address and destination_
address, see also D.2. In case usage of MAC addresses in Link-IDs is not allowed or not possible, D.3
provides information on how to generate replacements for MAC addresses.
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Table 3 — Address parameters in e.g. IN-UNITDATA.request for Cls using 48-bit MAC addresses

Source MAC Destination MAC RemoteCIID of RemoteCIID of LocalCIID
address address source_address destination_address

Private MACjoca] of |BC-MAC DNI, or ID contain- |ID containing BC-MAC ID of CI to be used
transmitting local ing UC-MAC address|address for transmission of
cl MC-MAC (MAC MACiocal ID containing MC-MAC | the frame

group) MACgroup address MACgroup

Private MACpeer of ID containing UC-MAC

peer CI address MACpeer

Table 4 — Address parameters in e.g. IN-UNITDATA.indication for Cls using 48-bit MAC

group) MACgroup

Private MACjoca of
local CI

addresses
Source MAC Destination MAC RemoteCIID of RemoteCIID of 'dcalCIID
address address source_address destination_address
Private MACheer of |BC-MAC ID related to Containing BC-MAC ID of the CI that
transmitting peer CI MACpeer address received the frime
MC-MAC (MAC Containing MC-MAC

address MACgroap

DNI, or ID containing UC-
MAC address MACjocal

8.2 Service primitives

8.2.1

IN-SAP servijice primitives are used to exchange ITS-ASDUs between the ITS-S access layer and the
and transport layer specified in ISO 21217, distinguishing request and indication sefvice

networking
primitives.

The availab

is identified with the ASN.1 type INsapRequestSps. A single request service primitive is of A

IN-SAP functions

IN-UNITDATA.request;
IN-UNITDATAACK.request;

type INsapRequest.

e set of request service primitives:

The available set of indigdtion service primitives:

IN-UNITDATA-STATUS.indication;
IN-UNITDRATA.indication;

TS-S

SN.1

is identified with the ASN.1 type INsapIndicationSps. A single request service primitive is of ASN.1
type INsapIndication.

The request service primitives and indication service primitives are part of the "dynamic data" identified
in Clause 11. The functionality of the service primitives IN-UNITDATA.request, IN-UNITDATA-STATUS.
indication, and IN-UNITDATA.indication shall be supported. The functionality of the service primitives
IN-UNITDATAACK.request shall be supported for those access technologies that provide MAC

acknowledgement.
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IN-UNITDATA.request

.1 Function

The service primitive IN-UNITDATA.request is used for transmission of data.

8.2.2

.2 Semantics of the service primitive

IN-UNITDATA.request (

addresses
(- flowID

The
ISO 4

or
- nt_protocol_id,
- source_address,
- destination_address),
data,
priority OPTIONAL,
timeout) OPTIONAL,
access parameters OPTIONAL

)

flowID parameter FlowID is to be selected when path/and flow management
4102-6[14] applies.

are
spec

The
ITS-]

The |
ISO 4

The
or in]

The
depe

IN-U

8.2.2
IN-U

The $t_protocol_id parameter is defined in 8.1.1; the source_address and destination_address

efined in 8.1.2. These three parameters are 6 be selected when path and flow 1
fied in ISO 24102-6[14] does not apply.

Hata parameter contains the data to be transferred as payload. This parameter is r¢
NTPDU. data is of ASN.1 type INdata specified in B.2.

priority parameter is defined in 8:3.:Jt is mandatory when path and flow management
4102-6[14] does not apply.

ptional timeout parameterisdefined in 8.4. Without timeout information provided eith
plicitly by FlowID, the access technology assumes "no time-out".

pptional access_parameters parameter is defined in 8.6. Applicability of these access
nds on upper layerptotocols.

NITDATA.request is of ASN.1 type IN-UNITDATA-request specified in B.2.

.3 When generated

NITDATA.request is passed from the ITS-S networking & transport layer to the addrg

specified in

parameters
hanagement

ferred to as

specified in

er explicitly

| parameters

ssed CAL to

boetthat an ITC ACNITha cont+a ann A yraaen wapnaaten TN CADe
gttt -5ehHtt0 e-ormore-fremote+

requ

COTCIT Careyvs=avay v OT © N1 5%

8.2.2.4 Effect on receipt

Receipt of IN-UNITDATA.request causes the CAL to attempt to send the ITS-ASDU.

NOTE A packet addressed to a non-existent VCI will be discarded.

Success or failure of the transmission attempt may be reported to the ITS-S networking & transport
layer using the IN-UNITDATA-STAUS.indication service primitive.

8.2.2.5 Additional comments

IN-UNITDATA.request is independent of any connection with the remote IN-SAP.
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IN-UNITDATA.indication

8.2.3.1 Function

The service

primitive IN-UNITDATA.indication is used for reception of data.

8.2.3.2 Semantics of the service primitive

IN-UNITDATA.indication

(
nt_protocol_id,
source_address

The nt_prot
The source_

The data p
specified in

The priority
way from t

destination_address,
data,

priority,
access_parameters

)

pcol_id parameter is defined in 8.1.1.
1ddress and destination_address parameters are defined in 8.1.2.

hrameter contains the data that are to be transferred.<data is of ASN.1 type IN
B.2.

parameter is defined in 8.3. It shall present a priority value derived in a medium-sp
MAC priority of the respective access technologyk

e
The access_parameters parameter is defined in 8.6.

IN-UNITDA]

'A.indication is of ASN.1 type IN-UNITDATA-indication specified in B.2.

8.2.3.3 When generated

IN-UNITDA'
error-free rq
remote entif
upon compl

'A.indication is passed from the CAL to the ITS-S networking & transport layer in the cg
eception of the physical layérframe to indicate the arrival of an ITS-ASDU from the sp
y. In the case of fragmentation performed in the CI, this service primitive is passed on
bte error-free reception of all fragments of the same block.

8.2.3.4 Effect on receipt

The effect o
the network

h receipt of IN-UNITDATA.indication by the ITS-S networking & transport layer depen
protocoladdressed.

8.2.35 A

ditional comments

Hlata

beific

se of
beific
only

s on

IN-UNITDATAIndication 1s independent of any connection to the remote IN-SAP. In the absence of
errors, the content of the data parameter is logically complete and unchanged relative to the data
parameter in the associated IN-UNITDATA.request primitive.

8.2.4

IN-UNITDATA-STATUS.indication

8.2.4.1 Function

The service primitive IN-UNITDATA-STATUS.indication is used to notify success or failure of a related
IN-UNITDATA.request or IN-UNITDATAACK.request.
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8.2.4.2 Semantics of the service primitive

IN-UNITDATA-STATUS.indication (

addresses

(- flowID

or

- nt_protocol_id,

- source_address,

- destination_address),
data,
priority OPTIONAL,

The
ISO 3

are
spec

The
spec

The }

The zﬁt_protocol_id parameter is defined in 8.1.1; the source_address and destination_address

timeout) OPTIONAL,

access parameters OPTIONAL
transmission_status,
service_class

)

flowID parameter FlowID is to be selected when path and floWw, management
4102-6[14] applies.

efined in 8.1.2. These three parameters are to be seleeted when path and flow 1

fied in ISO 24102-6[14] does not apply.

fdata parameter contains the data that were to bée<transmitted. data is of ASN.1 ty
fied in B.2.

priority parameter is defined in 8.3. It shall

indicated by the parameter transmission=status, and

The 1

The @ccess_parameters parameter is defined in 8.6.

The 4
of AY

The |

IN-U
spec

resent the value used for transmission of the related IN-UNITDATA.request in cas

e identical to the one in the relatéd IN-UNITDATA.request service primitive in case of

imeout parameter is definedtin 8.4.

fervice_class parameter indicates whether MAC acknowledgement was used or not. sej
N.1 type MACSexwiteClass specified in B.2.

parameter trgnsmission_status is defined in 8.7

NITDATA-STATUS.indication is of ASN.1 type IN-UNITDATA-STATUS-ir
fied in\B.2.

specified in

parameters
nanagement

pe INdata

e of success

failure.

'vice_class is

dication

8.2.

3~ When gpnprnfnd

IN-UNITDATA-STATUS.indication is passed from the CAL to the ITS-S networking & transport layer in
order to notify success of failure of a previous transmission request. Details on how to detect a failure
are outside the scope of this document.

8.2.4.4 Effect on receipt

The effect on IN-UNITDATA-STATUS.indication by the ITS-S networking & transport layer depends on
the network protocol addressed.
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8.2.5 IN-UNITDATAACK.request

8.2.5.1 Function

The service primitive IN-UNITDATAACK.request is used for transmission of data. It is identical with
IN-UNITDATA.request except that it requires application of a MAC acknowledgement procedure, if
supported by the access technology.

8.2.5.2 Semantics of the service primitive

IN-UNITDATAACK request (
addresses

(- flowID

or

- nt_protocol_id,

- source_address,

- destination_address),
data,
priority OPTIONAL,
timeout) OPTIONAL,
access parameters OPTIONAL

)

IN-UNITDATAACK.request is of ASN.1 type IN-UNITDATA-ACK~De&quest specified in B.2.

8.2.5.3 Whhen generated

IN-UNITDATAACK.request is passed from the ITS-S networking & transport layer to the addressed CAL
torequestthatan ITS-ASDU be sent to one remote IN-SAP, requesting a MAC sub-layer acknowledgement
procedure.

8.2.5.4 Effect on receipt

Receipt of IN-UNITDATAACK.request-catises the CAL to attempt to send the ITS-ASDU applying[MAC
sub-layer adknowledgement procedure-if supported by the access technology.

NOTE A packet addressed to @nen-existent VCI will be discarded.

Success or fpilure of the transmission attempt may be reported to the ITS-S networking & trangport
layer using the IN-UNITBDATA-STAUS.indication service primitive.

8.2.5.5 Additional comments

IN-UNITDATAACK.request is independent of any connection with the remote IN-SAP.

8.3 Priority

Parameter priority carries the user priority. priority is of ASN.1 type UserPriority specified in
1SO 17419[17].

Values for the priority parameter are in the range from 0 to 255, where 0 indicates lowest priority. The
choice of priority values depends on ITS-S application processes served by the communication system,
and related ITS-S messages.

Mapping of MAC sub-layer priorities to user priorities and vice versa are subject to the CI as specified in
the related standard.
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A VCI may require a minimum user priority as an access prerequisite by setting the [-Parameter
19 "MinimumUserPriority", see Annex A, to a value larger than zero. Packets offered to a VCI for
transmission with a user priority below the minimum user priority according to [-Parameter 19
"MinimumUserPriority” shall be deleted, and the ITS-S management shall be notified by means of MI-
REQUEST.request of ASN.1 type Event21218Notification indicating "invalid user priority". The
default priority value shall indicate lowest priority.

8.4

Timeout

The timeout parameter carries the absolute time until which a pending packet may be stored in the

ITS-S access laver. The value zero indicates "no timeout". timeout is of ASN.1 type Time4 81T

AT specified

in ISP 17419[17],

8.5 | Queue management

Pending packets of same priority (i.e. a priority range defined by properties of the CI accesq technology,

or d¢fined by implementation) are stored in a first-in first-out queue. The ITS-S management shall

be nptified by means of MI-REQUEST.request of ASN.1 type Event21£18Notification about the

following events:

— 4 queue is filled up above an alert threshold presented in I-Parameter 22 "QueueAlarmThreshold"
efined in the standard of the access technology (medium)sor-defined by implementatipon;

— @ queue is emptied below an alert-threshold presented.in I-Parameter 21 "QueueLoywThreshold"
efined in the standard of the access technology (medidm), or defined by implementation;

— 3 queue can no longer store anymore packets.

Packpts pending in a VCI shall not be sent once the'lifetime of these packets has expired, if gpplicable.

Priority management across Cls may be a somewhat slow process which requires involvement of the

ITS-§ management for every packet to berprioritized. A packet to be transmitted may bg recognized

in CIp that are not in charge of transmitting it by means of a dummy transmission request} Details are

specified in 6.4.11.

For grotection, see 6.4.12.

8.6 | Access parameters

The ]:ccess_parameters parameter:

— (ised in IN-UNITDATA.request and IN-UNITDATAACK.request, allows requesting settings of access

layer parameters for the given packet prior to transmission of the packet;

eeiver of the packet;

brs from the

;rsed in IN-UNITDATA.indication, allows reporting about access layer receive paramet
e

used in IN-UNITDATA-STATUS.indication;

present the value used for transmission of the related IN-UNITDATA.request in cas
indicated by the parameter transmission_status;

e of success

is identical to the one in the related IN-UNITDATA.request service primitive in case of failure.

access_parameters is of ASN.1 type AccessParameters specified in B.2.

Access parameters are part of the"dynamic data" identified in Clause 11.

Further details of the access_parameters values depend on the access technology of the selected CI.

© ISO 2018 - All rights reserved
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8.7 Transmission status

The transmission_status parameter identifies success or failure of a previous transmission attempt.
Possible status values are presented in Table 5.

Table 5 — Transmission status

Mnemonic Value |Comment

SUCCESS 0 The related IN-UNITDATA.request was successfully processed at the
access layer

QUEUE_FUI 1 The related IN-IINITDATA request could not he processed at the access
layer as the waiting queue was full

TIMEOUT 2 Lifetime of pending packet expired prior to transmission of the\packet

PRIORITY 4 Priority of the packet is smaller than the minimum required priority
given in [-Parameter "MinimumUserPriority"

NO_VCI 8 Selected VCl is not available

NO_CI 16 Selected Cl is not available

UNSPECIFIED_FAILURE 128 The related IN-UNITDATA.request could not b&processed at the access
layer due to an unspecified failure

9 Management SAP

9.1 MI-SAP services

The functiopality of the basic services:

MI-GET

— MI-COM

and the rela

The .confirn
ErrStatud

The MI-SAP
9.2 MI-C(

9.2.1 Ove

Table 6 pre;

and MI-SET to read and write values of [-Parameters;
MAND and MI-REQUEST to command-actions;
ted service primitives of the MI-SAP specified in ISO 24102-3 shall be supported.

1 service primitives of MI-COMMAND and MI-REQUEST contain an error code of ASN.1
indicating success or failure of the related .request service primitives.

DMMAND service primitive functions

rview

ents a summary of defined MI-COMMANDs presented by the ITS-S management enti

the MAE. In

Arnex B appropriate ASN.1 types are specified for.request and .confirm service primi

specifications from-this document are considered by the ISO 24102-3 registrar, see B.3.

type

ty to
ives.

If a requested MI-COMMAND feature is not supported by the CI, the request shall be confirmed with
error code 11 "FEATURE NOT SUPPORTED" specified in ISO 24102-3.
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Table 6 — ISO 24102-3 MI-COMMANDs overview

COMMAND name

Description

ChangePseudonymMACaddress

Command to request change of MAC address or other type of

dress, e.g. LTE Layer-2 ID, which is visible in a link to a peer station.

This may be due to privacy regulations.

layer 2 ad-

ClstateChange

Change of CI status.

CnConnect

Request a CI of CI access class CIAC-2 to connect to the communication

service as soon as possible.

MacManagementFrameTX

Command to request transmission of a data packet in a MAC manage-

ment frame.
ManpifacturerCommand Allows for manufacturer-specific access to the CI. Used.e.g:for test and
maintenance purposes.
NOTE Details are outside the scope of this document.
Monjtorlparameters Command to request monitoring of I-Parametérs:
PrioritizedRequestToSend Used for cross-Cl prioritization.
Information on an intended prioritized tftansmission of a victiim CI pre-
sented to interferer Cls.
PrioritizedRTSrelease Used for cross-CI prioritization.
Releases a related PrioritizedRequestToSend.
RegylatoryInformation Provisioning of regulatoryinformation.
VCImanagement Command to request ¢pedtion, reset or deletion of a VCI.
Setting of parametérs different to the default values for a newly created
VCI has to be doné'in subsequent MI-SET commands.
WakpUpSignal Command to-énable and disable transmission of wake-up signals in a Cl.
Details depéend on the access technology.
9.2.2 ChangePseudonymMACaddress
MI-COMMAND "ChangeLocalCIID"%is used by the ITS-S management to request a change of the LocalCIID
due fo privacy regulations.
Table.7 — MI-COMMAND ChangePseudonymMACaddrress
ASN.I'Type Description
.refuest: This empty command requests change of MAC addifess or other
ChapgePseudouymMACaddress type of layer 2 address, e.g. LTE Layer-2 ID, in a Cl-specific way.
.copfirm: Empty acknowledgement indication success or failyre of the
ChanpgePseudonymMACaddressConf request.
This empty acknowledgement is only required in cdse of failure.

9.2.3 C(ClstateChange

MI-COMMAND "ClstateChange" is used by the ITS-S management to request a change of CI state.
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Table 8 — MI-COMMAND ClstateChange

ASN.1 Type Description

.request: Available commands are:
CIstateChange

— deregister;
— activate;
— resume;
— connect;

— disconnect;

— suspend;

— inactivate.

.confirm: Empty acknowledgement indication success or failure of the fequest.

ClstateChangeCont Note that change of CI state will be notified automatically: This empty ac-

knowledgement is only required in case of failure.

9.2.4 CnConnect

MI-COMMAND "CnConnect" is used by the ITS-S management to requést that a CI of CI access [class
CIAC-2 or CIAC-3 connects / disconnects to the communication servicg, or deletes access informatjon.

Table 9 — MI-COMMAND CnCennect

ASN.1 Type Description

.request: deleteAC:
CnConnect Delete access informationI-parameters "SIMpin" and "ProviderInfo", if pp-
plicable. This automatically disconnects from the service, if applicable.

connect:
Connect asap with given access information. If this information is not ayail-
able, confirm command with error code 7 "ACCESS VIOLATION" specifi¢d in

[SO 24102-3.

discohhect:

Digconnect immediately without deleting access information.
.confirm: Empty acknowledgement indication success or failure of the request.
CnConnectfConf

9.2.5 Mag¢ManagementFrameTX

MI-COMMAND "MacManagementFrameTX" is used by the ITS-S management to request transmigsion
of a packet ih a MAC management frame, if applicable.

Td‘U}U 16 - rViI'CGrVIIPVIAl‘V'D r'idl.r'{dlldgt:lllclltFl dlllCTX

ASN.1 Type Description
.request: Transmission request of a management data packet.
MacManagementFrameTX
MacManagementFrameTX Same as source_address in DL_UNITDATA.request.
.sourceAddr
MacManagementFrameTX Same as destination_address in DL_UNITDATA.request.
.destAddr
MacManagementFrameTX Same as data in DL_UNITDATA.request.
.data
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Table 10 (continued)

ASN.1 Type

Description

MacManagementFrameTX
.priority

Same as priority in DL_UNITDATA.request.

MacManagementFrameTX

Parameters to be set prior to transmission.

MacManagementFrameTXConf

-parameter Details depend on the access technology (medium). These parameters are
part of the"dynamic data" identified in Clause 11.
.conf: Empty acknowledgement indication success or failure of the request.

This empty acknowledgement is only required in case of failure.

9.2.4 ManufacturerCommand

MI-COMMAND "ManufacturerCommand" is used by the ITS-S management to allow'a manufacturer to

have|private access to a CI.

Table 11 — MI-COMMAND ManufacturerCommand

ASN.1 Type

Description

.request:
ManfifacturerSpecificCiAccess

Manufacturer-speCific octet string.

confirm:

ManfifacturerSpecificCiAccessConf

Manufacturer-specific octet string.

9.2.7 Monitorlparameters

MI-COMMAND "Monitorlparameters" is used by.thé ITS-S management to request automatiqnotification

of chpnge of [-Parameter values.

Table 12 —MI:COMMAND Monitorlparameters

ASN.1 Type

Description

.request:
MonjtorIparameter

Sequence of MonitorDetail of indicating I-Parameters for which
monitoring shall be started or stopped.

MonjtorDetail.paramNo

Reference tag number of I-Parameter to be monitored.

MonjtorDetail.acklor

0: stop monitoring
255: start monitoring

.confirm:
MonjtorIparameterConft

Sequence of information elements MonitorError presentjng details
on errors.

Without errors there are zero such information elements.

9.2. PrioritizedRequestToSend

MI-COMMAND "PrioritizedRequestToSend" is used by the ITS-S management to request prioritization

from potentially interfering Cls.

Table 13 — MI-COMMAND PrioritizedRequestToSend

ASN.1 Type Description
.request: Information on an intended prioritized transmission of a victim CI
PrioritizedRTS presented to interferer Cls. Used for cross-CI prioritization.

PrioritizedRTS.segNo

Sequential number to identify dummy request. Cyclic counter.

PrioritizedRTS.reqlID

LocalCIID of CI announcing the dummy request.

PrioritizedRTS.priority

User priority of dummy request.
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Table 13 (continued)

ASN.1 Type Description
.confirm: Acknowledgement of dummy request
PrioritizedRTSConf
PrioritizedRTSConf.seqgNo Same value as in .request
PrioritizedRTSConf.reqglID Same value as in .request
PrioritizedRTSConf.status ignored
granted

9.2.9 PrigritizedRTSrelease

MI-COMMA
requested p

rioritization.

Table 14 — MI-COMMAND PrioritizedRTSrelease

ND "PrioritizedRTSrelease” is used by the ITS-S management to release a-phevipusly

ASN.1 Type Description
.request: Releases a previously announced intended prioritized transmils-
PrioritizpdRTSrelease sion. Used for cross-CI prioritization.
PrioritizpdRTS.segNo Sequential number to identify dummy request. Cyclic counter.
.confirm: Optional empty acknowledgemient of dummy request
PrioritizpedRTSreleaseConf
9.2.10 RegulatoryInformation
MI-COMMAND "Regulatorylnformation" is used by the ITS-S management to provide updates of
regulatory information.
ASN.1 Type Description
.request: Regulatory infarmation provided by the ITS-S management to a CI
RIprovisijpning
.confirm: Empty acknowledgement indication success or failure of the request.
RIprovisipningCont Failure-to apply the provided regulatory information shall be indicated with
EAr3tatus 4 "Rl violation".
9.2.11 VCImanagement
MI-COMMAND "VCImanagement" is used by the ITS-S management to request creation, deletign or

reset of a V(

L.

Table 15 — MI-COMMAND VCIcmd

ASN.1 Type Description

.request: Information on action to be performed on an existent or non-existent VCI.

VciCmd

VciCmd.1linkID Link-ID of VCI to be deleted, created, or reset.

VciCmd.alive FALSE: Delete VC], if alive.
TRUE: Create VCI, if not existent, or reset it.

.confirm: Empty acknowledgement indication success or failure of the request.

veiCmdCont Note that change of VCI state will be notified automatically. This empty acknowl-
edgement is only required in case of failure.
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MI-COMMAND "WakeUpSignal" is used by the ITS-S management to enable and disable transmission of
wake-up signals in a CI. Details depend on the access technology (medium).

Table 16 — MI-COMMAND WakeUp

ASN.1 Type Description
.request: 0: Stops transmission of wake-up signal.
WakeUp 1 to 255: Starts repetitive transmission of wake-up signal with maximum
intervalin milliseconds
.copfirm: Empty acknowledgement indication success or failure of the request:
Wake bl . . . . .
akgUpCon This empty acknowledgement is only required in case of failure.

9.3 | MI-REQUEST service primitive functions

9.3.1 Overview

Tabl¢ 17 presents a summary of defined MI-REQUESTSs presented by-the MAE to the ITS-S hanagement
entitly. In Annex B appropriate ASN.1 types are specified for .request service primitives.

If a requested MI-REQUEST feature is not supported by the I'FS-S management entity, the request shall
be canfirmed with error code 11 "FEATURE NOT SUPPORTED" specified in ISO 24102-3.

Table 17 — ISO 24102-3 MI-REQUESTSs overview

REQUEST name

Description

EventNotification

Notification of an event.

MacManagementFrameRX

Notificatign of a data packet received in a MAC management fra

me.

PositionUpdate

Requests'to receive position updates with update interval as
milliseconds, or to stop delivery of updates.

indicated in

PrioritizationRegistration

Registration of a victim CI for Cross-CI Prioritization.

PrioritizationRequest

Used for cross-CI prioritization.

Real-time request of a victim VCI to get prioritization.

PrioritizationRelease

Used for cross-Cl prioritization.

Releases a previously presented request of a victim VCI to get p

rioritization.

RegiptrationCI

Request to register the CI.

9.3.2 EventNotification

MI-REQUEST "EventNotification" is used by the MAE to notify events.

Table 18 — MI-REQUEST EventNotification

ASN.1 Type Description
.request: Notification of events to the ITS-S management. Events are specified
Event21218Notification in Table 25.
.confirm Empty acknowledgement indication success or failure of the request.
Eventzlzl8NotificationConf This empty acknowledgement should never be used.
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MI-REQUEST "9.3.3 MacManagementFrameRX" is used by the MAE to notify reception of a data packet
in a MAC management frame.

Table 19 — MI-REQUEST MacManagementFrameRX

ASN.1 Type Description
.request: Reception of a data packet in a MAC management frame.
MacManagementFrameRX
MacManagementFrameR Same as source_addressin DI._UNITDATA.indication
.sourceAddr
MacManagementFrameRX Same as destination_address in DL_UNITDATA.indication.
.destAddr]
MacManagementFrameRX Same as data in DL_UNITDATA.indication.
.data
MacManagementFrameRX Same as priority in DL_UNITDATA.indication.
.priority
MacManagementFrameRX Parameters reporting details of frame reception.
-parameter Details depend on the access technology’(medium). These parameterfs are
part of the"dynamic data" identified4nClause 11.
.confirm: Empty acknowledgement indicatiorsuccess or failure of the requedt.
MachManagementErameRXCont This empty acknowledgement’should never be used.
9.3.4 PosjtionUpdate
MI-REQUEST "PosUpdateReq" is used by the MAE to manage reception of updates of the actual pogition

of the statiop.

Table 20 — MI-REQUEST PositionUpdate

ASN.1 Type Description
.request: 0:Stop updates.
PositionUpdateRequest >0: Updates with interval given in milliseconds.
The updates shall be written in I-Parameter "KinematicVectorln" py
means of the MI-SET service.
.confirm: Empty acknowledgement indication success or failure of the request.
PositionUpdateRequestConf

This empty acknowledgement should never be used.

9.3.5 PrigritizationRegistration

MI-REQUESH

[ "“PrioritizationRaaictration ic ncad hyu tho MAE Af 4 victin
¥ IS—HSea—oy—+ne H— o+ cHHR

TS-S

IO Tt e g rotra ot VI T o v

management for the cross-CI prioritization procedure.
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Table 21 — MI-REQUEST PrioritizationRegistration

ASN.1 Type Description
.request: Registration of a victim VCI for "Cross-ClI prioritization"
PrioritizationRegistration
PrioritizationRegistration MedType of potential interferers. Known a priori to CI.
.interferers
PrioritizationRegistration Timeout. Default value set by CI.
.timeout
.confirm: Empty acknowledgement indication success or failure of the
PripritizotionRegistrationtont reguests

9.3.6 PrioritizationRequest

MI-REQUEST "RrioritizationRequest” is used by the MAE of a victim CI to request'and relefase cross-CI
priotfitization.

Table 22 — MI-REQUEST PrioritizationRegquest

ASN.1 Type Description
.request: Dummy Request To Send (RTS). Used for cross-CI prioritization.
PripritizationRequest
PripritizationRequest Sequential number to identify dummy request. Cyclic counter.
.se@No
PripritizationRequest User priority of doinmy request.
.prjority
.copfirm: Acknowledgément of the dummy RTS.
PripritizationRequestConf
PripritizationRequestConf Same as’in .request
.se@No
PrigpritizationRequestConf As granted.
.prjority
PrigpritizationRequestConf ignored
.status granted

9.3.7 PrioritizationRélease

MI-REQUEST "PrieritizationRelease" is used by the MAE of a victim CI to release cross-CI prfioritization.

Table 23 — MI-REQUEST PrioritizationRelease

ASN.1 Type Description
.request: Dummy RequestTo Send (RTS]J. Used for cross-CI prioritization.
PrioritizationRelease
PrioritizationRelease Sequential number to identify dummy request. Cyclic counter.
.segNo
.confirm: Optional empty acknowledgement of the dummy RTS.

PrioritizationReleaseConf

9.3.8 RegistrationCI

MI-REQUEST "RegistrationCI" is used by the MAE to register a CI at the ITS-S management.
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Table 24 — MI-REQUEST RegisterCI

ASN.1 Type Description
.request: Request to register the CI of given access technology type.
RegistrationCI
.confirm: Acknowledgement of registration request.
RegistrationCIconf
RegistrationCIconf Identifier of the ITS-SCU specified in [SO 17419[17Z].
.sculd
RegistrationCIconf Sequential reference number of Cl in the given ITS-SCU.
.medID

10 Events

Events arg notified with the MI-Request service primtive Events ofi *ASN.1 |type
Event212]8Notification. The events presented in Table 25 are identified. The list of events| may
be extended in the future, even by other standards. Events are part of the"dynamic’data" identified in
Clause 11.

Table 25 — IS0 21218 events

Event ASN.]l type Event description Request.Value

E21218-0 A transmission request was rejected due to a user {}-Parameter "MinimumUserPriority"
priority that was below the minimum required .
priority as defined by I-Parameter "MinimumUser- Link-ID of VCI

Priority".
E21218-1 A transmission queue is filled above théthreshold |Priority of the queue
defined by I-Parameter "QueueAlarmThreshold".
E21218-2 A transmission queue is full. Priority of the queue
E21218-3 A VCI was created. Link-ID of VCI
E21218-4 A VCI was deleted. Link-ID of VCI
E21218-5 An [-Parameter subjectito notification has [-Param
changed its value,
E21218-6 A transmission-queue is emptied below the thresh- | Priority of the queue
old defined byl-Parameter "QueueLowThreshold".
E21218-7 A VCI was'reset. Link-ID of VCI
E21218-8 An address conflict was detected by a Cl, i.e. a Link-ID of CI that received the frame

frame\(ITS-APDU specified in ISO 21217) was re- |with the conflicting address.
ceived from a peer ITS-SU using the same address.
This may apply e.g. for dynamically assigned MAC
addresses.

11 Dynamic data

Dynamic data are data being registered at the ISO standards maintenance portal of ISO 21218[26]. New
details of dynamic data may be specified in other standards based on the generic definitions in this
document, and will become part of this document once the other standard applies for a registration of
these dynamic data details.

Dynamic data are:

— Cl classes, see 6.2.1;

— Cl access classes, see 6.2.2;

— Regulatory information schemes 6.4.13;
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— IN-SAP service primitives, see 8.2;

— Access parameters, see 8.6;

— MAC management frame parameters, see 9.2.
— Events, see Clause 10;

— [-Parameters, see Annex A;

— Medium-specific I-Parameter definitions, see Annex A.

12 Conformance
An itpplementation conformance statements (ICS) proforma is specified in Annex E.

NOTH Conformance with this document is always tested in combination with at least one access technology
standard, e.g. IEEE 802.11 OCB profile ISO 21215[10], LTE-V2XI[5l.

13 Test methods

The test suite structure and test purposes (TSS&TP), and an abstract test suite (ATS) for donformance
tests will be specified in another document based on thesrespective test suite standards for the
predgcessor of the present document, i.e. ETSI TS 102 760-2{23] and ETSI TS 102 760-3[24].

Confprmance testing may use upper tester access ip,the System Under Test (SUT) applying ITS
statipn-internal management communications speeified in ISO TS 20026[1], ISO 241(2-4[13], and
1SO 24102-3[13].
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Annex A
(normative)

I-Parameters

CI parameters also are referred to as I-Parameters. I-Parameters are of ASN.1 type I-Param specified
in Annex B. [-Parameters are identfied by a unique reference number [-Param.No. Privately defined and

used [-Paramneters are allowed within the number range of I-Param.No from 65280 through 65539.

NOTE U9
definitions fa

Table A.1 pr
in the servid

"Access" sp
— R:Read
W: Writ]
RW: Red
N: Notif]
NW: No
— X:tobe

"Owner" sp4

VCl:aV

Cl: a CI;
— X:tobe
NOTE
[-Parameter]

[-Parani

I-Parani

An [-Parameter can®e medium-specific.

age of privately defined I-Parameters may result in unexpected behaviour due~to) mu
r the same number.

esents the relation between parameter number "[-Param.No" and parameter name as
es MI-SET and MI-GET, and provides a description of the I-Parameters.

cifies the possible access to the I-Parameter:

by ITS-S management only, includes notify by CI/VCI;

e by ITS-S management only;

d and write;

y by CI only;

Lify by CI and Write by ITS-S management;

defined by standard of the access technology (medium).
cifies the owner of the I-Parametert

-
CI;

defined by standard ©fjthe access technology (medium).

s are part of'the"dynamic data" identified in Clause 11, i.e.

eters are'partly defined in this document, and may be defined in other standards;

eters from other standards will be added to the online registry for ISO 21218 I-Param

Itiple

used

pters

on the ]

SO-standards maintenance portall26], and will be included in subsequent revisions o

[ this

document;

38

related values for the reference number I-Param.No will be assigned by the ISO 21218 registrar.
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Table A.1 — I parameters

I-Param No |I-Parameter name/ASN.1 Type Comfrir;-ePro- Access Description Owner
41 BlockLength/ Yes RW Maximum length of the ITS-APDU in octets | VCI
BlockLength
51 ChannelParam/ Yes RW Usage specified in ISO 1907916] VCI
ChannelParam
11 ClaccessClass/ Yes R Cl access class. CI
CIaClass
2 Cl-Capabilities/ Na R Thisparameterwasnamed "Properties”in | CI
CI-Capabilities earlier versions of this document. It is now
renamed to "Capabilities" in order to align
terminology with ISO 24102-6.
Details of "Properties"” will be specified in
an Amendment of this docuntentrelated to
ISO 24102-6.
10 Clclass/ Yes R Communicationhs interface class. CI
CIclass
12 Clstatus/ No R Status.ofCl. CI
CIstatus
1 CommProfile/ No R Communication profile. VCI
CommProfile X
Contains the set of parameter values that
define the actual communication proper-
ties (capabilities) of a VCI. A default profile
beneficially is to be defined for each access
technology in the respective access tech-
nology standard.
The column CommProfile of this table
indicates which parameters may be part of]
the Communication profile.
24 CommRangeRef/ Yes R Estimate of size of communication zone in || VCI
CommuniationRartgeReference 1/10 m.
NOTE Value is derived from TXpower,
RXsensitivity and the properties of the
reference station. To be calculated by the
MAE.
16 Gowhect/ Yes R Flag indicating whether CI will connect CI
Connect automatically or manually upon request.
46 Costf No R Price-tnformation—Costofcommmieation—| VCI
MediumCost in terms of money, e.g.
Costinformation is temporarily unavail-
able.
Free of any charge.
Fixed flat rate.
Price per time unit.
Price per amount of data.
General variable cost according to con-
tract.
Specified in ISO 17419[17Z].
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Table A.1 (continued)
I-Param No |I-Parameter name/ASN.1 Type Comfxir;;Pro- Access Description Owner
37 DataRateNW/ Yes R Estimate of average data rate available at |VCI
DataRateNetwork the IN-SAP in 100 bit/s.
NOTE 1 The value of this parameter is
based on the assumption of a reliable,
error-free communications link.
NOTE 2 The value of this parameter may
depend on the actual operational load of
the CI, e.g. in the case of a TDMA scheme
and multiple simultaneous users.
NOTE 3 InaTDMA scheme this value de*
pends on the number of timeslots (=(peer
devices) served in a single TDMA frante.
39 DataRateNWreq/ No RW Minimum required valde of DataRateNW. |CI
DataRateNetworkRequired This value defines¢he possible number
of time slots (='peer stations) served in a
TDMA scheme.
38 DataRatesNW/ Yes R Minirbim and maximum possible value of |VCI
DataRatesNetwork DataRateNW.
40 Directivity/ Yes R, Characteristics of beam. CI, VCI
Di tivit RW
rrectivity See e.gl2l. for more details.
23 DistancePeer/ No R Distance in 1/10 m to peer station estimat- | VCI
DistancePeer ed by the CI
43 FrameLengthMax/ Yes RW Maximum length of a TDMA frame in a VCI
FrameLengthMax time unit.
See e.gl2l. for more details.
42 FreeAirTime/ Yes RW Gap between subsequent TDMA given as VCI
FreeAirTime atime.
See e.gldl. for more details.
50 FrequencyBand/ Yes RW Usage specified in 1ISO 1907916] VCI
FrequencyBand
26 InactivityFimeLimit/ No RW Maximum allowed idle time of an RX-VCI | VCI
InactTiwelimit with respect of a specific peer station, i.e.
maximum allowed time without proper
reception of a frame.
0: No limit.
>0: Value ofimit.
55 ITSAID/ No n.a ITS-AID specified in ISO 17419[1Z] and n.a.
ITSaid used on a packet-per-packet basis as access
parameter for destination address manage-
ment in the ITS-S access layer. Values are
provided by the ITS-S facilities layer.
4 ITS-SCU-ID/ No RW Unique identifier of the ITS-SCU in an ITS-S|CI
ITS-scuIld unit.
Specified in ISO 17419[1Z],
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Table A.1 (continued)

I-Param No |I-Parameter name/ASN.1 Type Comftir;;Pro- Access Description Owner
44 ITS-SCUkinematicState/ No w Kinematic state of an ITS station unit. CI
ItsScuKinematicState X X
Date and universal time
Latitude: specified in SO 17419[1Z]
Longitude: specified in ISO 17419[17Z]
Altitude: specified in [SO 17419[17]
Ground speed: Resolution 0,01 m/s
True track angle: Resolution 0,1°
45 KinematicVectorOut/ No R Kinematic vector of ITS statjon'as estimat- || CI
KineVectOut ed by CL.
Date and universal time
Latitude: specifiedjin ISO 17419[1Z]
Longitude: specified in ISO 17419[17]
Altitude; specified in 1SO 17419[1Z]
Ground speed: Resolution 0,01 m/s
True track angle: Resolution 0,1°
52 LimitChannelAccess/ Yes RW. Allowed usage of a specific phyiscal com- ||CI
LimitChannelAccess munication channel of a CI expressed in
percentage of time applicable for a defined
observation time period
36 LinkDataRate/ Yes RW Data rate in a medium-specific format. VCI
DataRateLink
8 LLaddress/ Yes R Globally assigned link layer address of CI. || CI
LLaddress
9 LLaddressTemp/ Yes RW Actually used link layer address of CI. CI
LLaddressTemp
6 LocalCIID/ No R Identifier of local CI. E.g. 48-bit MAC ad- CI
LocalCZID dress encapsulated in EUI-64 field.
48 LegicalChannels/ Yes RW Mapping of logical channels on phyiscal VCI
=ogicalChannels channels
3 ManufacturerDevicelD/ No R Text string to be defined by manufacturer, || CI
ManuDeviceID clearly identifying the CI.
5 MedID/ No RW Sequential number indicating uniquelya |CI
MedID CI withinan ITS-SCU
27 MediumUsage/ No R Percentage of active usage of access tech- |CI
MediumUsage nology (medium) for receive and transmit
channel.
0: 0 %.
255:100 %
14 MedType/ Yes R Indicates type of access technology (me- CI
ITSatt dium).
Specified in 1SO 17419[1Z].
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Table A.1 (continued)
I-Param No |I-Parameter name/ASN.1 Type Comfxir;;Pro- Access Description Owner
28 MedUseObservationTime/ No RW Observation time used to calculate Medi- |CI
MedUseObsTime umUsage.
0: No observation.
>0: Size of gliding window for measure-
ment of [-Parameter 27 "MediumUsage".
NOTE—Amaceesstechnotogy{nmeditmjcan
use the nearest available value and can
change this parameter accordingly.
19 MinimumUserPriority/ Yes RW Minimum value of user priority needed\to-| VCI
MinimumUserPriority use the VCIL.
NOTE Default value zero definéd!
31 MinPrioCrossCl/ No RW Minimum required user ptierity in order |CI
MinimumCrossCiPriority to be able to request cross<Cl prioritiza-
tion.
13 Notify/ No R List of I-Paramétérnumbers indicating VCI
Notify I-Parameters forrautomatic notification.
54 OperationalMode/ Yes RW Cls than'can be operated with different Cl
OperationalMode modgs’indicate the actually valid mode
with this medium-specific I-Parameter
29 PeerLLAddress/ No RW Link layer address of peer station related |VCI
LLaddressPeer to the VCI. Set to the "all bits zero" value if
no relation to a peer station exists. Only
applicable for UC-VCIs.
35 PeerTXpower/ Ne. R TX power EIRP asreported by a peer sta- |VCI
PeerTXpower tion. Same presentation as TxPower.
53 PhysicalChannelldentifier/ Yes R Identifier of a physical communication VCI
PhysicalChannelIderntifier channel used by a VCI of a given CI
18 ProviderInfo/ No \ Access information for a provider: Cl
ProviderInfd .
Name of provider
Name of access point
Log-in name of user
Password forlog-in
56 QoSrequirement/ No n.a Medium specific information on QoS n.a.
QoSrequirement features requried for specific purposes
and provided to a CI on a packet-by-packet
basis.
22 QueueAlarmThreshold/ No RW Threshold indicating the minimum level CI
QueueAlarmThreshold of usage of a transmit queue for a specific
priority value in a Cl above which the ITS-S
management is notified.
0: Transmit queue is empty.
255: Transmit queue is full (100 %)
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Table A.1 (continued)

I-Param No |I-Parameter name/ASN.1 Type Comftir;;Pro- Access Description Owner
20 QueueLevel/ No N Actual level in a transmit queue for a spe- |CI
QueuelevelActual cific priority value.
0: Transmit queue is empty.
255: Transmit queue is full (100 %)
21 QueueLowThreshold/ No RW Threshold indicating the maximum level of | CI
QueueLowThreshold usage of a transmit queue for a specific pri-
ority value in a CI below which the ITS-S
m'\nﬁgamanf isnotifiad
0: Transmit queue is empty.
255: Transmit queue is full (100 %)
15 RegulatoryInformation/ Yes RW RI data structure containinga regulatory ||CI
RegulatoryScheme information, or a statement that no regula-
tion is known or applicable (identified by
the reference valué.c-RegSchemeNull).
47 Reliability/ No R Real-timfe.measure of reliability of CI. VCI
Reliability .
0: unreliable
1: Y4 percent reliabilty
2.\ percent reliability
200: perfect (100 % reliability)
201 - 254: reserved
255: unknown reliability
65280 - 65535 |reserved for private usage
32 RXsensitivity/ Yes RW Receiver sensitivity presented in a me- VCI
RxSens dium-specific format. Receiver sensitiv-
ity typically is without gain of receive
antenna, i.e. corresponding to receive field
strength in the air in front of the antenna.
17 SIMpin/ No w Medium-specific access information CI
SimP i needed to connect a Cl to a network, e.g.
PIN for 3G/4G.
25 TimeOfLastReception/ No R Time when last frame was successfully VCI
TimeOfLastReception received.
7 TimeoutRegister/ No RW Time out to be used during registration CI
FimreomrtReotstrattonr of o€t
49 TotalBatteryEnergy/ No R Usage specified in ISO 1907916l CI
TotalBatteryEnergy
33 TXpower/ Yes RW Actual transmit power EIRP presented ina | VCI
TxPowerActual medium-specific format.
34 TXpowMax/ Yes R Maximum allowed transmit power EIRP.  |CI
TxPowerMax Same presentation as TxPower.
30 VirtualCls/ No R RemoteCIID values of all VCIs of the select- | CI
VirtualCIs ed CI being alive.
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Annex B
(normative)

ASN.1 definitions

view

asic notation is specified in ISO/IEC 8824-1[34]. The following ASN.1 module is specifiled in
ve annex:

{iso(1) standard(0) calm-ll-sap(21218) asnm-1 (1) version2 (2)}

SN.1 specifications given in this Annex are not compliant with illustrations or specifications

ewhere in this document, the specifications given in this Annex shall prevail.
his ASN.1 module will be published on the ISO standards mainténance portal at[26].

d on
plicit

ncodings of the types and values defined in the ASN.1 modle specified in B.2 deper|
SN.1 BASIC-PER, UNALIGNED, as specified in ISO/IEC 88252, shall apply if no other ex
[ on encoding is given.

1le ITSllsap

chieve octet alignment enabling cheap impleentations, "fill" bits were defined. All filll bits
o the value '0'b.

so(l) standard(0)
AGS: :=BEGIN

calm-1ll-sap (21218) (1) version2 (2)} DEFINITIONS

asnm-1

—-— EXPORTS

IMPORTS

-— ISO 16440 ITSee

TXpower80211, ChannelNumber8Q21t, DataRate80211 FROM ITSeel { iso (1) standard (0)
localized (16460) ee(4) versonl (1)}

-— C-ITS D4ta Dictionany \(still in ISO 17419)

Altitude, latitude, Léngitude, Logic, NullType, UserPriority, Time48IAT, Ethertype, Inftl,
Int2, Int4] MACaddress, OneOCTETones, MACext, TwoOCTETones, MACoui, EUI64MAC48, EUI64,
MediumCost | TimeDudxationValue FROM CITSdataDictionaryl {iso(l) standard(0) cits-applMgmt
(17419) dataDict¥onary (1) versionl (1)}

-- ISO 17419

Logj_calcha nra'l"l“ipo ITSatt ITS—scnTd c=TTSatt-—-1s021218 c=TTSatt—1s0178158 c-TTSatt-any,
ITSaid FROM CITSapplMgmtComm {iso(l) standard(0) cits-applMgmt (17419) applRegistry (2)
version2 (2)}

-- ISO 17515-3

LTE-V2X-OperationalMode, LTE-V2X-Layer2Address FROM ITSltev2x {iso (1) standard (0) lte
(17515) v2x (3) versionO (0)}

-- ISO 19079

TotalBatteryEnergy, FrequencyBand, ChannelParam FROM CALM6lowpanl { iso (1) standard (0)
6lowpan (19079) asnm-1 (1) versionl (1)}

-- ISO 21215

ITS-M5-OperationalMode, RxSens80211, M5-MgmtSubTypes, ITS-M5-TIDcontrol FROM ITSm5

{iso (1) standard (0) calm-m5 (21215) asnm-1 (1) versionl (1)}

-- ISO 24102-6

44
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FlowID FROM ITSpfm2 { iso (1) standard (0) calm-management (24102) pfm (6)
version2 (2) }

’

-- End of IMPORTS
-- General types

-- Class for medium specific parameters
MEDSPEC ::= CLASS {
&medType ITSatt UNIQUE,
&SpecFormat

}
WITH SYNTAX {&SpecFormat IDENTIFIED BY &medType}

asnm-1

-- Ge¢neral extension (profiling)

MedipmSpecificFormats {MEDSPEC : SpecifcTypes} ::= SEQUENCE ({
nediumId MEDSPEC. &medType ({SpecifcTypes}),

EpecificType MEDSPEC.&SpecFormat ({SpecifcTypes} {@.mediumId})

/* Fpr every medium-specific parameter
MedipmSpecificFormat: := MediumSpecificFormats{{MediumSpecificTypeFormats}}

MedipmSpecificTypeFormats MEDSPEC: :={
MediumSpecifictypel IDENTIFIED BY c-MediumReferenceNumbexl }
MediumSpecifictype2 IDENTIFIED BY c-MediumReferenceNumber2 } ,

-- Dpta rate format
DataRate::= Int4 -- in 100 bit/s

-— Dg¢stination address LinkID
DestlinationLinkID: :=Link-ID

-— Distance in 10 cm
Disthnce::=Int2 -- measured in 1/10 m

-— Gfound speed
Gs::¥Int2 -- Resolution 0,01 m/sh

-- Kinematic vector options
KineVectOptions: :=CHOICE{

lat [0] WLatitude, -- latitude

|l on [L]YLongitude, -- longitude
b1t 27 Altitude, -- altitude
s [3] Gs, —-- ground speed

Fta [4] Tta -- true track angle

KineVectOptdion: :=SEQUENCE {
i1l BIT STRING (SIZE(5)), -- '00000' PER octet alignment
kingVectOptions KineVectOptions

-- Legacy CIID format
LegacyCIID: :=SEQUENCE {

selectorl OneOCTETones,
iTS-sculd ITS-sculd,
selector? TwoOCTETones,
medID MedID,

vciSerialNumber VCIserialNumber

}

-—- Link Identifier

Link-ID: :=SEQUENCE/{ -- Link-ID
remoteCIID RemoteCIID, -- CI in peer ITS-S(s)
localCIID LocalCIID -- Unique ID of local CI

}

-- Waiting queue level information

© ISO 2018 - All rights reserved
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Queuelevel:
priority

level

}

-- Waiting

QueueValue:

:2018(E)

:=SEQUENCE {
UserPriority,
QueueValue

queue level value
:=INTEGER (0..255)

-- Regulatory information scheme identifier

RefREGULSCHEME
c—-RegSchemeNull
c-RegScheme-1s021215
c-RegScheme-1S017515

20 0
7

}o(0..

INTEGER {

(0),
(c-ITSatt-iso21215),
(c-ITSatt-is0l17515)

-- Regulat

REGULSCHEMH
&reglD
&RegInf
}

-- A singlgd
Regulatory
reguldd
regulnf

}

-- All reg
RegulSchemg
nullRegSchq

-—- Remote
RemoteCIID

q

-—- Source
SourceLink]

-— Transmif
TxPower: : =N
TxPowers MH

{ TXpoy

}

-— True trd
Tta::=INTE

-— VCI ser]
VCIserialN

-- I-Paramg
I-Param
I-ParamNo:

c—-comm}

ry information scheme CLASS
: :=CLASS {

RefREGULSCHEME UNIQUE,
o

regulatory information element
cheme: : =SEQUENCE {
nt REGULSCHEME. &regID ({RegulSchemes}),
o REGULSCHEME. &RegInfo ({RegulSchemes} {@reguldent})

latory information information types
s REGULSCHEME: :={nullRegSchemne, .} -- to be filNled
me REGULSCHEME: :={&regID c-RegSchemeNull, &Reginfo NullType}

IID
:=EUI64

ddress LinkID
D::=Link-ID

power format
[ediumSpecificFormats{ {TxPowers}}
DSPEC: :={

her80211 IDENTIFIED BY ¢¢c-ITSatt-iso021215 }

4

ck angle

LER (0. .65535) -- . &Resolution 0,1°.
al number

mber: :=INTEGER (0..65535)

ters

refer&fite number
=INTEGER{

nGfile

aldlitie

c-ciCagp

c-manuDeviceID
c-1iTS-sculd
c-medID
c-localCIID
c-timeoutReg
c-11Address
c—-11AddressTemp
c-ciClass
c-ciaClass
c-ciStatus
c-notify
c-medType
c-regulatoryScheme
c-connect
c-simPin
c-providerInfo
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c-minUserPriority (19),
c-queuelevel (20),
c-queueLowTh (21),
c-queueAlarmTh (22),
c—-distancePeer (23),
c-commRangeRef (24),
c-timeOfLastRecep (25),
c—-inactTimeLimit (26),
c-mediumUsage (27),
c-medUseObsTime (28),
c—-11AddressPeer (29),
c-virtualCIs (30),
c-minPrioCrossCI (31),
P e RG: (32—
F-txPower (33),
F -t xPowMax (34),
C-peerTXpower (35),
F-dataRatelLink (306),
F-dataRateNW (37),
r-dataRatesNW (38),
t-dataRateNWreqg (39),
t-directivity (40),
t-blockLength (41),
- freeAirTime (42),
- frameLengthMax (43),
F-itsScuKinematicState (44),
r-kineVectOut (45),
b-cost (46),
t-reliability 47),
F-logicalChannels (48),
C-totalBatteryEnergy (49), -- medium-spegific: ISO 19079
- frequencyBand (50), -- ISO 19079
F-channelParam (51), -- ISO 19079 }
r-1imitChannelAccess (52),
r-physicalChannelId (53),
F-operationalMode (54),
F-itsAID (55),
F-gosRequirements (56)

-- reserved for private usage: 652807 through 65535

—-— ItParam CLASS

IPARPAM ::= CLASS {
kparamRef I-ParamNo UNIQUE,
KParameter

-- A| single I-Paxam&ter

I-Pakam: : =SEQUENGEA

baramNo TPARAM. &paramRef ({I-Params}),

barametér IPARAM. &Parameter ({I-Params} {@paramNo})

-- Al¥_I-Params
I-Pakam IPARAM: - ={commPraofile * | h'i(";p;h-iT-H--ia * | manuDeviceID | JTS-gculd

medID |
localCIID | timeoutReg | 1llAddress | l1lAddressTemp | ciClass | ciaClass | ciStatus |
notify | medType | regulatoryScheme | connect | simPin | providerInfo | minUserPriority |
queuelevel | queuelLowTh | queueAlarmTh | distancePeer | commRangeRef | timeOfLastRecep |
inactTimelLimit | mediumUsage | medUseObsTime | llAddressPeer | virtualCIs | minPrioCrossCI
| rxSens | txPower | txPowMax | peerTXpower | dataRatelLink | dataRateNW | dataRatesNW |
dataRateNWreq | directivity | blockLength | freeAirTime | frameLengthMax |

itsScuKinematicState | kineVectOut | cost | reliability | logicalChannels |
totalBatteryEnergy | frequencyBand | channelParam | limitChannelAccess | operationalMode |
physicalChannelId | itsAID | gosRequirements, ...}

commProfile IPARAM: :={&paramRef c-commProfile, &Parameter CommProfile}

-- ciCapabilities IPARAM: :={&paramRef c-ciCapabilities, &Parameter CI-Capabilities}
manuDeviceID IPARAM: :={&paramRef c-manuDevicelD, &Parameter ManuDevicelID}
iTS-sculd IPARAM: :={&paramRef c-iTS-sculd, &Parameter ITS-sculd}

medID IPARAM: :={&paramRef c-medID, &Parameter MedID}

localCIID IPARAM: :={&paramRef c-localCIID, &Parameter LocalCIID}
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timeoutReg IPARAM: :={&paramRef c-timeoutReg, &Parameter TimeoutRegistration}
11Address IPARAM: :={&paramRef c-1l1Address, &Parameter LLaddress}
11AddressTemp IPARAM: :={&paramRef c-11AddressTemp, &Parameter LLaddressTemp}
ciClass IPARAM: :={&paramRef c-ciClass, &Parameter CIclass}
ciaClass IPARAM: :={&paramRef c-ciaClass, &Parameter CIaClass}
ciStatus IPARAM: :={g&paramRef c-ciStatus, &Parameter CIstatus}
notify IPARAM: :={&paramRef c-notify, &Parameter Notify}
medType IPARAM: :={&paramRef c-medType, &Parameter ITSatt}
regulatoryScheme IPARAM: :={&paramRef c-regulatoryScheme, &Parameter RegulatoryScheme}
connect IPARAM: :={&paramRef c-connect, &Parameter Connect}
simPin IPARAM: :={&paramRef c-simPin, &Parameter SimPin}
providerInfo IPARAM: :={ &paramRef c-providerInfo, &Parameter ProviderInfo}
minUserPriority IPARAM: :={&paramRef c-minUserPriority, &Parameter
MinimumUs e pRadeget-ti;
-— DEFAULT O
queuelLevel IPARAM: :={&paramRef c-queuelevel, &Parameter QueuelLevelActual}
queueLowTh IPARAM: :={&paramRef c-queuelLowTh, &Parameter QueueLowThreghold}
queueAlarmTh IPARAM: :={&paramRef c-queueAlarmTh, &Parameter QueueAlanmmThfTesholld}
distancePegr IPARAM: :={&paramRef c-distancePeer, &Parameter DistanceReer}
commRangeR¢f IPARAM: :={&paramRef c-commRangeRef, &Parameter
Communiati¢nRangeReference}
timeOfLastRecep IPARAM: :={&paramRef c-timeOflLastRecep, &Parameter
TimeOfLastReception}
inactTimeLimit IPARAM: :={&paramRef c-inactTimelLimit, &Parameter’ InactTimeLimit}
mediumUsagq IPARAM: :={&paramRef c-mediumUsage, &Parametexr\MediumUsage}
medUseObsTime IPARAM: :={g&paramRef c-medUseObsTime, &Pardmeter MedUseObsTime}
11AddressPg¢er IPARAM: :={&paramRef c-11AddressPeer, &Pdremeter LLaddressPeer}
virtualCIs IPARAM: :={&paramRef c-virtualCIs, &Param&ter VirtualCIs}
minPrioCrogsCI IPARAM: :={&paramRef c-minPrioCrossCIy\ &Parameter
MinimumCrog$sCiPriority}
rxsSens IPARAM: :={&paramRef c-rxSens, &Pasameter RxSens}
txPower IPARAM: :={&paramRef c-txPower, NRarameter TxPowerActual}
txPowMax IPARAM: :={&paramRef c-txPowMax, “&Parameter TxPowerMax}
peerTXpowel IPARAM: :={&paramRef c-peerTXpower, &Parameter PeerTXpower}
dataRatelLink IPARAM: :={&paramRef c-dataRatelink, &Parameter DataRatelLink}
dataRateNW IPARAM: :={&paramRef c-dataRateNW, &Parameter DataRateNetwork}
dataRatesNy IPARAM: :={&paramRef c-dataRatesNW, &Parameter DataRatesNetwork}
dataRateNWfeq IPARAM: :={&paramRef ,5dataRateNWreqg, &Parameter
DataRateNefworkRequired}
directivity IPARAM: :={&paramRef c-directivity, &Parameter Directivity}
blockLength IPARAM: :={&panramRef c-blockLength, &Parameter BlockLength}
freeAirTimq IPARAM: :={&paramRef c-freeAirTime, &Parameter FreeAirTime}
frameLengthMax IPARAM: :={&paramRef c-framelLengthMax, &Parameter FrameLengthMax}
itsScuKinefaticState IPARAM::={&paramRef c-itsScuKinematicState, &Parameter
ItsScuKineématicState}
kineVectOuf IPARAM®:={&paramRef c-kineVectOut, &Parameter KineVectOut}
cost IPARAM: :={&paramRef c-cost, &Parameter MediumCost}
reliability IPARAM: :={ &paramRef c-reliability, &Parameter Reliability}
logicalChannels IPARAM: :={ &paramRef c-logicalChannels, &Parameter LogicalChannells}
limitChannglAccess ITPARAM: :={&paramRef c-limitChannelAccess, &Parameter
LimitChannglAccessy
physicalChgnnellId IPARAM: :={ &paramRef c-physicalChannelld, &Parameter
PhysicalChannelIdentifier}
totalBattefyEnergy IPARAM: :={&paramRef c-totalBatteryEnergy, &Parameter
TotalBatteityERergy]
frequencyBand IPARAM: :={&paramRef c-frequencyBand, &Parameter FrequencyBand}
channelParam IPARAM: :={&paramRef c-channelParam, &Parameter ChannelParam}
operationalMode IPARAM: :={&paramRef c-operationalMode, &Parameter OperationalMode}
itsAID IPARAM: :={&paramRef c-itsAID, &Parameter ITSaid}
gosRequirements IPARAM: :={&paramRef c-gosRequirements, &Parameter QoSrequirement}

/* to be defined later
CI-Capabilities

*/

I-Parameter Types
CommProfile: : =SEQUENCE

OF I-Param

in compliance with ISO 24102-6.

ManuDeviceID: :=UTF8String

MedID: :=INTEGER(0..255)

48

New name of I-Parameter "Properties"
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LocalCIID::=EUI64

TimeoutRegistration ::= TimeDurationValue
LLaddress: :=MediumSpecificFormats{{LLaddresses}}
LLaddresses MEDSPEC: :={
{ MacAddressStatic IDENTIFIED BY c-ITSatt-iso21215 } |
{ LTE-V2X-Layer2Address IDENTIFIED BY c-ITSatt-isol7515 } ,

}

MacAddressStatic: :=MACaddress

IS0 21218:2018(E)

LLadgresstempi=Medivmspectickormato{{toddressestenpi
LLadflressesTemp MEDSPEC: :={
MacAddressTemp IDENTIFIED BY c-ITSatt-iso21215 } ,
MacAfldressTemp: :=MACaddress
CIclpss::=SEQUENCE OF CIclassSingle
CIclpssSingle: :=INTEGER({
inknown (0),
Fic-11 (1),
Fic-12 (2),
bic-13 (3),
ic-14 (4),
Fic-15 (5),
Fic-16 (6),
Cic-111 (254),
hic-112 (255)
(0..255)
CIaClass::=INTEGER{
inknown (0),
Ciac-1 (1),
Fiac-2 (2),
Fiac-3 (3)
(0..255)
CIsthtus: :=INTEGER({
hot-existent (0),
bxistent (1),
nknown 2,
Fegistered (M),
hctive (8),
Fonnected (16),
suspended (64),
inactivé (128)
(0..%55)
Notifyi:=SEQUENCE (SIZE(0..255)) OF INTEGER(0..255) -- valid parameter number

Connect: :=INTEGER({

automatic (0),
manual (255)
} (0..255)

SimPin: :=MediumSpecificFormats{{SimPins}}

SimPins MEDSPEC: :=({
{ SimPinAny IDENTIFIED BY c-ITSatt-any } ,

}

SimPinAny: :=0OCTET STRING

ProviderInfo: :=SEQUENCE {
provName OCTET STRING
apn OCTET STRING

(SIZE(0..255)),
(SIZE(0..255)),

-- Name of provider
-- Name of access point

© ISO 2018 - All rights reserved
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username OCTET STRING (SIZE(0..255)), -- Log-in name of user
password OCTET STRING (SIZE(0..255)) -- Password for log-in
}

MinimumUserPriority::=UserPriority

QueuelevelActual: :=Queuelevel

QueueLowThreshold: :=Queuelevel

QueueAlarmThreshold: :=Queuelevel

DistancePeer: :=Distance
CommuniatignRangeReference: :=Distance
TimeOfLastReception: :=Time48IAT
InactTimeL]mit::=TimeDurationValue
MediumUsagég: : =SEQUENCE {

receivy INTEGER (0..255),

transmit INTEGER (0..255)

}
MedUseObsTime: :=TimeDurationValue
LLaddressPger: :=MediumSpecificFormats{{LLaddressesPeer}}

LLaddresseq
{ Peer}

i..
PeerMacAddy
VirtualCIs
MinimumCrodg
RxSens: :=Md

RxSenss ME]
{ RxSef

}

TxPowerAct
TxPowerMax
PeerTXpowel

DataRateliq

Peer MEDSPEC: :={
lacAddress IDENTIFIED BY c-ITSatt-iso21215 }

4
ess::=MACaddress

:=SEQUENCE (SIZE(0..65535))0F RemotLeCIID
sCiPriority::=UserPriority

diumSpecificFormats{{RxSenss}}

SPEC: :={

s80211 IDENTIFIED\BY c-ITSatt-iso21215 }

4

al::=TxPower
:=TxPower
::=TxPowelr

k: =MediumSpecificFormats{{DataRatesLink}}

DataRatesL

nkMEDSPEC: = ={

{ DataRateLinkAny IDENTIFIED BY c-ITSatt-any } |

{ DataRate80211 IDENTIFIED BY c-ITSatt-iso21215 }

}

4

DataRateLinkAny::=DataRate

DataRateNetwork: :=DataRate

DataRatesNetwork: :=SEQUENCE {
minimum
maximum

}

-- available to the appl.
-- minimum possible wvalue
-- maximum possible wvalue

DataRate,
DataRate

DataRateNetworkRequired: :=DataRate

50
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Directivity: :=SEQUENCE {

IS0 21218:2018(E)

mode DirMode,
dirPredef INTEGER(0..255), -- 0: see dirVar
-- >0: predefined direction
dirVar SEQUENCE (SIZE(0..255)) OF DirVar
}
DirMode: :=INTEGER{
fixed (0),
tracking (255)
} (0..255)
DirVar: :=SEQUENCE {
peArtratt NG RA—3 o3t 85 30
bsElevation INTEGER (-128..127) , -- =90 - +90
bpenHorizontal INTEGER (0..255) , -- 0 - 180
bpenVertical INTEGER (0..255) -— 0 - 180

BlockLength: :=INTEGER (0..65535)
FreepfirTime: :=TimeDurationValue
=TimeDurationValue

FramgLengthMax: :

ItsSfuKinematicState: :=SEQUENCE {

Hut Timed48IAT, -- date and universal tdme
lat Latitude, -- latitude

L on Longitude, -- longitude

b1t Altitude, -- altitude / elevdabibn

bs Gs, -- ground speed

Cta Tta -- true track angle

KineVectOut: :=SEQUENCE {
Hut Timed48IAT, -- date~and universal time
bptions SEQUENCE OF KineVectOption -- options

Relipbility: :=INTEGER({

hnreliable (0),
halfPercent (1),
berfect (200) , ~—7 100%
-- (R01) through (254) ‘regserved
inknown (256)
(0..255)

LogifalChannels: #=SEQUENCE OF MappinglLogicalPhysicalChannel

MapplingLogicallPhysicalChannel: :=SEQUENCE {
 ogChange )ID LogicalChannelType,
bhysChanhellID PhysicalChannelIdentifier

-- Thige, Yimitation of access to physical channel (move to 21218)

+ +=SEQUENCE{

LimitChannellAccegs

channel PhysicalChannelIdentifier, -- unique in a CI
percentage LimitChannelAccessPercentage,
period LimitChannelAccessPeriod

}
PhysicalChannelIdentifier: :=MediumSpecificFormats{{PhysicalChannelIds}}

PhysicalChannelIds MEDSPEC: :={
{ ChannelNumber80211 IDENTIFIED BY c-ITSatt-iso21215 } ,

}

LimitChannelAccessPercentage: :=INTEGER({

noAccess (0),
onePercent (2),
twoPercent 4),
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always (200)
}(0..255) -- steps of 0,5 %, >200: no limit

LimitChannelAccessPeriod: :=INTEGER{

noLimit (0),

ms100 (1), -- 100ms observation interval
second (10), -- 1ls observation interval

max (255) -- 25,5 s observation interval
} (0..255) -— observation interval in 100 ms

OperationalMode: :=MediumSpecificFormats{{OperationalModes}}

OperationalModes MEDSPEC: :={

{ LTE—\= a £ I Moc- TN e DD T Gt 17515 } |

Pefoe+ohT=rs ety T T

{ ITS-N5-OperationalMode IDENTIFIED BY c-ITSatt-iso21215 } ,

}
QoSrequirenent: :=MediumSpecificFormats{{QoSrequirements}}

QoSrequirements MEDSPEC: :={
{ ITS-N5-TIDcontrol IDENTIFIED BY c-ITSatt-iso21215 } ,

}

-- IN Service Access Point
-— from IT$-S N&T Layer to ITS-S Access Layer

RefINsapRequest ::= INTEGER {
c-inUnjtdataRg (0),
c-inUnitdataAckRqg (1)
} (0..455)

INSAPREQ :]= CLASS {

&primifiveRef RefINsapRequest UNIQUE,
&Primigive

}
INsapRequegtSps INSAPREQ::={inUnitdataRqg [|~{nUnitdataAckRg , ...}
INsapRequegt: :=SEQUENCE {

spRef INSAPREQ. ¢primitiveRef ({ INsapRequestSps}),

servPrimitive INSAPREQ. &Primitive ({ INsapRequestSps} {@spRef})
}

-— For backward compatibility (used in ISO 24102-3)

INsapPrimitivesDown: :=INsapRegquest

inUnitdataRlqg INSAPREQ: :={&primitiveRef c-inUnitdataRqg, &Primitive IN-UNITDATA-
request}

inUnitdataAckRg INSAPREQ: :={&primitiveRef c-inUnitdataAckRqg, &Primitive IN-UNITDATA-

ACK-request}

IN-UNITDATA-rgqlest : :=SEQUENCE {

fill BIT STRING (SIZE(4)), —-- set to '0000"'
addresges Initdatarddresse

data INdata,

priority UserPriority OPTIONAL,

timeout Timed48IAT OPTIONAL,

accessParams AccessParameters OPTIONAL

}

UnitdataAddresses: :=CHOICE/{
flowID [0] FlowID,
explicitAddresses [1] UnitdataExplicitAddresses
}

UnitdataExplicitAddresses: :=SEQUENCE {

nt-protocol-id Ethertype,
source-addr SourceLinkID,
dest-addr DestinationLinkID

}
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IN-UNITDATA-ACK-request: :=SEQUENCE {

fill BIT STRING (SIZE(4)), -- set to '0000'
addresses UnitdataAddresses,

data INdata,

priority UserPriority OPTIONAL,

timeout Timed48IAT OPTIONAL,

accessParams AccessParameters OPTIONAL

}

-— from ITS-S Access Layer to ITS-S N&T Layer
RefINsapIndication ::= INTEGER {
c-inUnitdatalInd (0),

L1

IS0 21218:2018(E)

INSAPIND: := CLASS {
kFprimitiveRef RefINsapIndication UNIQUE,
EPrimitive

INsapIndicationSps INSAPIND::={inUnitdatalInd | inUnitdataStatusImd ;

INsapIndication: :=SEQUENCE {
EpRef INSAPIND. &primitiveRef ({INsapIndicatienSps}),

-—- Fpr backward compatibility (used in ISO 24102-3)
INsapPrimitivesUp: :=INsapIndication

inUnfitdataInd INSAPIND: :={&primitiveRef c-inUmnitdatalnd, &Primitive

IN-UNITDATA-indication}
inUnftdataStatusInd INSAPIND::={&primitiveRef c-inUnitdataStatusInd,
IN-UNITDATA-STATUS-indication}

IN-UNITDATA-indication: :=SEQUENCE {

ht-protocol-id Ethertype,
Eource—-addr SourceLinkIDy,
Hest-addr DestinationLinkID,
Hata INdata,

briority UserPrierity,
bccessParams AccgssParameters

IN-UNITDATA-STATUS-idd®hcation: :=SEQUENCE {

ill BIT STRING (SIZE(4)), —-- set to '0000'
hddresses UnitdataAddresses,

Hata INdata,

briority UserPriority OPTIONAL,

F imeout Timed48IAT OPTIONAL,

hccessEarams AccessParameters OPTIONAL,

L xSEatus INtxStatus,

hacServiceClass MACServiceClass

EervPrimitive INSAPIND. &Primitive ({INsapIndicatiofiSps}{@spRef})

&Primitive

-— IN-SAP function parameters
INdata::=OCTET STRING (SIZE(0..65535))

RefACCPARAM ::= INTEGER {
c-nullAP (0),
c-txParamAP (1),
c-rxParamAP (2)

}

ACCPARAM ::= CLASS {

&paramRef RefACCPARAM UNIQUE,
&Parameter

}
udNullAP ACCPARAM: :={&paramRef c-nullAP, &Parameter NullType}
udTxAP ACCPARAM: :={&paramRef c-txParamAP, &Parameter UdTxAP}
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UdRxAP ACCPARAM: :={&paramRef c-rxParamAP, &Parameter UdRxAP}
UdTxAP: :=SEQUENCE OF I-Param

UdRxAP: :=SEQUENCE OF I-Param

AccParams ACCPARAM: :={udNullAP | udTxAP | udRxAP, .}
AccessParameters: :=SEQUENCE OF AccessParameterSet
AccessParameterSet: :=SEQUENCE {
apRef ACCPARAM. ¢paramRef ({AccParams}),
aParameter ACCPARAM. &Parameter ({AccParams}{@apRef})
}
MACService(lass: :=INTEGER({
macAckNotUsed (0),
macAckUsed (255)
} (0..355)
INtxStatus]:=INTEGER{
succesy (0),
queueFy11 (1),
timeout (2),
priorify (4),
noVCI (8),
noCI (16),
unspecfailure (128)
} (0..355)
-- MI-SAP
-- MI-Comm3dnds (to be registered in ISO 24102-3)
ChangePseudonymMACaddress: :=NullType
ChangePseudlonymMACaddressConf: :=NullType
CIstateChange: :=INTEGER{
deregigter (0),
activate (4),
resume (8),
connecf (16),
disconnect (32),
suspen (64),
inactivate (128)
}(0..2%5)
CIstateChangeConf: :=NullType
CnConnect: {=INTEGER({
deletelC «0) ,
connect (1),
disconnect (255)
}(0..2%5)
CnConnectCanf< :=NullType
MacManagementFrameTX: :=UnitData

MacManagementFrameTXConf: :=NullType
ManufacturerSpecificCiAccess: :=0CTET STRING
ManufacturerSpecificCiAccessConf: :=0CTET STRING
MonitorIparameter: :=SEQUENCE OF MonitorDetail
MonitorDetail: :=SEQUENCE {

paramNo I-ParamNo, -- valid parameter number

action MonitorDetailAction -- start / stop monitoring

}
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MonitorDetailAction: :=INTEGER{

stop (0),
start (255)
} (0..255)

MonitorIparameterConf: :=SEQUENCE OF MonitorError

MonitorError: :=SEQUENCE {
paramNo I-ParamNo, -- I-Parameter number for which monitoring failed
errorCode MonitorErrorCode

}

MonitorErrorCode: :=INTEGER{

= LOD

d = TT

nspecified (1),

invalidParamNo (2),

EccessViolation (7)
(0..255)

PriokitizedRTS: :=SEQUENCE {

EeqNo RTSsegNo,
FeqID RTScmdReqlID,
briority UserPriority

RTScmdReqgID: : =SEQUENCE {
| inkID LocalCIID

PriokitizedRTSConf: :=SEQUENCE {

EegNo RTSsegNo,
FeqID RTScmdReqglD,
Etatus RTSstatus -- only 64 and 128 appilictable

PriofitizedRTSrelease: :=SEQUENCE {
EeqNo RTSsegNo
PriokitizedRTSreleaseConf: :=NullType
RIprpvisioning::=RegulatoryS&heme
RIprpvisioningConf: :=Nulllype
VciCpd: : =SEQUENCE {

L inkID Link-1ID,

blive Logic\OPTIONAL
VciCpdConf :dsNullType

WakePp: £=INTEGER {

5 7op TX (0),
apaﬁ--iﬁ--inrﬂmq (1)
repetition255ms  (255)

}(0..255)

WakeUpConf::=NullType

-—- MI-REQUESTs (to be registered in ISO 24102-3)

RefEVENT21218: :=INTEGER{
c-minUserPrio
c-txQueueThreshold
c—-txQueueFull
c-vciCreated
c-vciDeleted
c-paramMonitor
c-txQueuelLow
c-vciReset
c-macAddressConflict

~ 0~

~

QO o~ o~~~ o~~~ —~
~ Jo U WP O
~ S~ 0~ 0~ 0~
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} (0..255)

EVENT21218::=CLASS {
sgeventRef RefEVENT21218 UNIQUE,
&Event21218
}

Event21218Notification: :=SEQUENCE {
eventNo EVENT21218.&eventRef ({Events-21218}),
event EVENT21218.&Event21218 ({Events-21218} {Q@eventNo})
}

Events-21218 EVENT21218::={minUserPrio | txQueueThreshold | txQueueFull | vciCreated |
vciDeleteg——paremMenitor—|—xouerer : +Re-set——maeidaressconib-aty—rm

minUserPri

EVENT21218::={&eventRef c-minUserPrio, &Event21218 E21218-0}
txQueueThrgshold

EVENT21218::={&eventRef c-txQueueThreshold, &Event21218 E21218-1}
txQueueFul]

EVENT21218::={&eventRef c-txQueueFull, &Event21218 E21218-2}
vciCreated

EVENT21218::={&eventRef c-vciCreated, &Event21218 E21218-3}
vciDeleted

EVENT21218::={&eventRef c-vciDeleted, &Event21218 E21218-4}
paramMonitgr

EVENT21218::={&eventRef c-paramMonitor, &Event21218 E21218-%9%
txQueuelow

EVENT21218::={&eventRef c-txQueuelLow, &Event21218 E21208-6}
vciReset

EVENT21218::={&eventRef c-vciReset, &Event21218 E21218-7}
macAddress(onflict

EVENT21218::={&eventRef c-macAddressConflict, &Eyehtt21218 E21218-8}
E21218-0: :§SEQUENCE {

priority UserPriority,

1inkID Link-ID

}

E21218-1::5UserPriority

E21218-2::5UserPriority
E21218-3::5Link-ID

E21218-4::

Link-1ID
E21218-5::5I-Param
E21218-6::3UserPriority

E21218-7::Link-1ID

E21218-8::5§Link¥ID

Event21218NatdficationConf: :=NullType
MacManagementFrameRX: :=UnitData
MacManagementFrameRXConf: :=NullType

PositionUpdateRequest: :=INTEGER({

stopUpdate (0),
updatelms (1),
update65535ms (65535)
} (0..65535)

PositionUpdateRequestConf: :=NullType
PrioritizationRegistration: :=SEQUENCE {

interferers PrioReglInterferers,
timeout PrioRegTimeout
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}
PrioRegInterferers: :=SEQUENCE OF ITSatt

PrioRegTimeout: :=TimeDurationValue
PrioritizationRegistrationConf::=NullType
PrioritizationRequest: :=SEQUENCE {

seqgNo RTSsegNo,

priority UserPriority

}

RTSseqNo: :=INTEGER (0. .255)

PriokitizationRelease: :=SEQUENCE {
EegNo RTSsegNo

PriokitizationReleaseConf::=NullType

RTSstatus: :=INTEGER {

nknown (0),

i gnored (1), -- request ignored

Fequested (16),

Feleased (32),

branted (128) -- request granted
(0..255)

PriokitizationRequestConf: :=SEQUENCE {

FegNo RTSseqgNo,
briority UserPriority,
Etatus RTSstatus -- only 1 and 128 applitable

RegiptrationCI: :=SEQUENCE {
L inkID Link-ID,
nedType ITSatt

RegiptrationCIconf: :=SEQUENCE {
Eculd ITS-sculd,
nedID MedID

-- M[-SAP general definitions
Unitpata: :=SEQUENCE {

EourceAddr rigk-ID,

HestAddr hfnk-1ID,

Hata MframeData,

briority UserPriority,

barameter MframeParameter -- tbd dependent on medium

MframgData: :=0OCTET STRING (SIZE(0..65535))

MFRAME : : =CLASS {
&medID MframeRef UNIQUE, -- identifies access technology
&FrameParameter

}
MframeRef::=ITSatt
MframeParameter: :=SEQUENCE {
medium MFRAME . &medID ({MframeParams}),

parameter MFRAME . §FrameParameter ({MframeParams} { @medium})

}
MframeParams MFRAME: :={m5-MframeParameter, ...}
m5-MframeParameter MFRAME: :={&medID c-ITSatt-1s021215, &FrameParameter

M5-MgmtSubTypes}
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-- Values

/*

The ASN.
standards by 0SS ASN.1l Syntax Checker,

*/

END

:2018(E)

1 specification has been checked for conformance to the ASN.1
and by 0SS ASN-1STEP

B.3 Definitions to be added in ISO 24102-3

The following definitions are dynamic extensions of types defined in ISO 24102-3 with CLASS. An up-

to-date ver

ion ofthe ASN.1 modules:

ITSsap(
version

[TSsapH
version

including al
IMPORT sta

/* MI-COMM}
CIstateChaj
MacManagemgq
MonitorIpat
RIprovisior
INsapIndicg
calm-1ll-say
/* MI-REQUY
Event21218)
MacManagemgq
Prioritizaf
Prioritizaf
FROM ITS11¢4

To be added|

cIstateChay
cNconnect
macManagemgq

manufacturg
monitorIpat
prioritize

rIprovisio

vciCmd
wakeUp

D (0)};

legMi { iso (1) standard (0) calm-management (24102) msap (3) requests (4) nj
D (0)}.

dynamic updates is published on the ISO standards maintenance portal at [25].

fement to be added:

AND  */

ge, CIstateChangeConft,
ntFrameTXConf,
ameter,
ing, RIprovisioningConf,
tion, I-Param, I-ParamNo,
(21218) asnm-1 (1)
ST */

otification, Event21218NotificationConfiz*MacManagementFrameTX,

ntFrameRXConf, PositionUpdateRequest, PositionUpdateRequestConf,
ionRegistration, PrioritizationRegistrationConf, PrioritizationRequest,
ionRequestConf, RegistrationCI,-\RegistrationCIconf, INsapIndication, Link-TI
ap {iso(l) standard(0) calm-IuNsap(21218) asnm-1 (1) version2 (2)}

to MI-Command:

CnConnect, CnConnectConf, MaeManagementFrameTX,
ManufacturerSpecificCiAccess, ManlfacturerSpecificCiAccessConf]
MonitorIparameterConf, PrioritizedRTS¢s BrioritizedRTSConf,
VciCmd, VciCmdConf,~ WakeUp, WakeUpConf,

Link-ID FROM ITSI%sap {iso(l) standard(0)
version2 (2)}

ge MISAP-CR: :=fgmkxref c-cIstateChange, &MXParam CIstateChange}
MISAP-CR ;:'ef{émxref c-cNconnect, &MXParam CnConnect}

ntFrameTX MISAP-CRw.~={&mxref c-macManagementFrameTX, &MXParam
MacMarnagémentFrameTX}

rSpecificCiAccess MISAP-CR::={&mxref c-manufacturerSpecificCiAccess,
&MXRaram ManufacturerSpecificCiAccess}

ameter MDSAP-CR: :={&mxref c-monitorIparameter, &MXParam
MonitorIparameter}

RTS MISAP-CR::={&mxref c-prioritizedRTS, &MXParam PrioritizedRTS}

ing MISAP-CR::={&mxref c-rIprovisioning, &MXParam RIprovisioning}
MISAP-CR::={&mxref c-vciCmd, &MXParam VciCmd}
MISAP-CR::={&mxref c-wakeUp, &MXParam WakeUp}

MI-Command

mdMi { iso (1) standard (0) calm-management (24102) msap (3) commands A3) mi (4)

i (4)

MESLAD_CR. - | k|

cNceconn

-7{r~T tat F‘h:hg | | m:hM:n:g mentEramaT !

manufacturerSpecificCiAccess | monitorIparameter | prioritizedRTS | rIprovisioning |

vciCmd | wakeUp, .}

cIstateChangeConft MISAP-CC::={&mxref c-cIstateChange, &MXParam
CIstateChangeConf}

cNconnectConf MISAP-CC::={&mxref c-cNconnect, &MXParam CnConnectConf}

macManagementFrameTXConf MISAP-CC::={&mxref c-macManagementFrameTX, &MXParam

MacManagementFrameTXConf}

manufacturerSpecificCiAccessConf MISAP-CC::={&mxref c-manufacturerSpecificCiAccess,
&MXParam ManufacturerSpecificCiAccessConf}

monitorIparameterConf MISAP-CC::={&mxref c-monitorIparameter, &MXParam
MonitorIparameterConf}

prioritizedRTSConf MISAP-CC::={&mxref c-prioritizedRTS, &MXParam
PrioritizedRTSConf}

rIprovisioningConf MISAP-CC::={&mxref c-rIprovisioning, &MXParam
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&§MXParam VciCmdConf}
&MXParam WakeUpConf}

vciCmdConf
wakeUpConf

MISAP-CC: :={&mxref c-vciCmd,
MISAP-CC::={&mxref c-wakeUp,

MI-CmdConfirm MISAP-CC::={cIstateChangeConf | cNconnectConf |
manufacturerSpecificCiAccessConf | monitorIparameterConf | prioritizedRTSConf |
rIprovisioningConf | vciCmdConf | wakeUpConf, ...}

To be added to MI-Request:

MI-Request MISAP-RR::={event21218Notification |
positionUpdateRequest
| prioritizationRegistration |

macManagementFrameRX |

prioritizationRequest | registrationCI , ...}

macManagementFrameTXConf |

event21218Notification MISAP-RR::={&mxref c-event21218Notification, &MXParam
Event21218Notification}
maCM :lllclkjclllcll LD LAl Lo T IRN. « = ¢lIlIALT L |4 lllclk/liclllcl\jtlutlll,r LAllliSNA, SMATaLrgm

MacManagementFrameRX}

MISAP-RR::={&mxref c-positionUpdateRequest,
PositionUpdateRequest}

MISAP-RR::={&mxref c-prioritizationRegistrtatdon, {
PrioritizationRegistration}

posifionUpdateRequest §MXRay

priofitizationRegistration

priofkitizationRequest MISAP-RR::={&mxref c-prioritizationRequegt, &MXPan
PrioritizationRequest}

regiptrationCI MISAP-RR::={&mxref c-registrationCT) &MXParam
RegistrationCI}

MI-RggConfirm MISAP-RR::={event21218Notification | macManagemgntFrameRX |

posifionUpdateRequest | prioritizationRegistration | pricritizationRequest |

regigtrationCI , ...}

evenfE21218NotificationConf MISAP-RC::={&mxref c-evefAt21218Notification, &MXParg
Event21218NotificationConf}

macMgnagementFrameRXConf MISAP-RC::={&mxref c<macManagementFrameRX, &MXParg
MacManagementFrameRXConf}

posifionUpdateRequestConf MISAP-RC: :={&mxnefvc-positionUpdateRequest, &MXPaf

PositionUpdateRequestConf}
MISAP-RCy»={&mxref c-prioritizationRegistratid
&MXParam PrioritizationRegistrationConf}

priofitizationRegistrationConf

priofkitizationRequestConf MISAP-RC:ss{&mxref c-prioritizationRequest, &MXPan
PrioritizetionRequestConf}
regiptrationCIConf MISAPFRC: :={&mxref c-registrationCI, &MXParam

RegistrationCIconf}

The following ASN.1 value definitions (values 'a’, 'b', 'c, 'd’, 'e’, 'f', 'g’, 'h’, 'i}, ', 'k', 'l’, 'm’, 'n
completed by ISO TC204, i.e. mumerical values will be assigned. The result will be publ
respective ISO registry on the SO standards maintenance portal at [25].

c-cIptateChange RefMISAP-C ::= <'a' tbd>
c-cNfonnect RefMISAP-C ::= <'b' tbd>
c-mafManagementFraneTX RefMISAP-C ::= <'c' tbd>
c-mahufacturersSgedificCiAccess RefMISAP-C <'d' tbd>
c-mophitorIpardmeter RefMISAP-C <'e' tbd>
c-prjioritizedRTS RefMISAP-C <'f' tbhd>
c-rIprovisdening RefMISAP-C ::= <'g' tbd>
c-vcfiCmd RefMISAP-C ::= <'h' tbd>
c-wakeVUp RefMISAP-C ::= <'i' tbd>
c-event21218Notification RefMISAP-R ::= <'j' tbd>
c-macManagementFrameRX RefMISAP-R ::= <'k' tbd>
c-positionUpdateRequest RefMISAP-R ::= <'1l' thd>
c-prioritizationRegistration RefMISAP-R ::= <'m' tbd>
c-prioritizationRequest RefMISAP-R = <'n' tbd>
c-registrationCI RefMISAP-R <'o' tbd>

© ISO 2018 - All rights reserved

am
MXParam

am

m
am

n,

am

'0") will be
shed in the

59


https://standardsiso.com/api/?name=b5f61d21af884c8972e8b308124ea6dc

IS0 21218:2018(E)

Annex C
(normative)

Extended universal 64 bit identifier

C.1 EUI-64 format

The IEEE defined 64-bit extended unique identifier (EUI-64) is illustrated in Figure C.1.

A P
EUI-64 cb
N\

MS-Byte| nr\qz LS-Byte
2 G gl gl g 52 22 10D | pE %
. . L, QO
OUI-24 company_id 40 bit extensmrQientlfler

P\

Figure C.1 — EUI-64 format

EUI-64 is giyen by the concatenation of two parts:
— 24 bit "Universal Object Identifier" (OUI-24) company_id;
— 40 bit extension identifier.

The "Disting¢t Null Identifier" (DNI) is given by-all bits in EUI-64 being set to '1', i.e. the value FF-FF-FF-
FF-FF-FF-FH-FFq6.

IEEE_RA administers the assignment©f;OUI-24 values.

The followihg values are prohibited as EUI-64 values in order to enable encapsulation of EUI-48
numbers arfd 48-bit MAC addrésses in the EUI-64 field:

a) cc-cc-cctFF-FE-ee-ee-€€;

b) cc-cc-cctFF-FF-ee-gé-ee.

where the letters,'c” and 'e' represent hexadecimal digits The reserved pattern FF- FE16 identifies
tifies
Pv6 is
to use the reserved pattern FF FE16 to 1dent1fy encapsulatlon ofa 48- b1t MAC address in an EUI-64 field.

C.2 Encapsulation of 48-bit MAC addresses

The encapsulation of 48-bit MAC addresses in an EUI-64 field as specified in [20] is illustrated in
Figure C.2.
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48 bit MAC address encapsulated in EUI-64 field

MS-Byte LS-Byte
[aa] m |0 [aa] [22] m [ m [0 [sa] [20] [sa] [=2] [aa] [sa] m
2 a2 a2 a2 a2 a2 12 22 @
MAC address OUI-24 company_id FFFE MAC address extension identifier
<o
Si=
Liciana c Euncanculation-aof49 Lhit MAC addvoccinEBLI 64 fialdl20]
x lsul A A YTY ~] hllbﬂl}ﬂulﬂtlull VUl TUOU UVIL IVIJTAU AdUUI VOO 111 LUL'UT 11IvIiIvuLr—T—1
The 'U/L"-bit indicates, whether the MAC address is:

I q

i universal address (globally unique), indicated by the value '0";

r a locally administered address, indicated by the value 1.

The [1/G"-bit indicates, whether the MAC address is:
— anindividual address (for unicast communication), indicated-by-the value '0';
— ¢ragroup address (for broadcast or multicast communieation), indicated by the value |1'.
With "U/L" set to 'l', all remaining bits of the MAC address may be used to distinguish locally
administered addresses.
C.3 | Encapsulation of identifiers specific to ITS
Identifiers for usage in Link-ID (RemoteCIID;EocalCIID) being specific to ITS-S are needed fpr Cls which
do n¢t support 48-bit MAC addresses. Such identifiers are referred to as LegacyCIID. The|approach is
illustrated in Figure C.3.
Legacy CIID in EUI-64 field
MS-Byte LS-Byte
[e] e g o] faay [ea] o0 |0 o |0 faa) [a1] faa] [s2] [a] [sa] [e4]
= o[ [2 412 412 412 4|2 4|2 4|2 @
UC/GC  [5/@ ITS-SCU-ID FFFE MedID VClSerialNymber
Figure C.3 — Encapsulation of identifiers specific to ITS
The ¢mr‘np<n]m’pd I pgm‘y(‘lln shall be constructed in a unique way as follows

a) Set the "UC/GC" field illustrated in Figure C.2 to either '111111'; indicating broadcast
communication, or to '000000'; indicating unicast communication, or to one of the other possible
values to indicate multicast communication. This allows for the definition of 62 multicast groups.

b) Setthe "U/L"bitto '1'; and the "I/G" bit to '1"; indicating the encapsulation mode specified here.

c) The "ITS-SCU-ID" field contains the ITS-SCU-ID of ASN.1 type ITS-sculd specified in ISO 17419. ITS-
SCU-ID is introduced in ISO 24102-1[12] and used in e.g. [SO 24102-4[13] and ISO 29281-1[19].

d) The "FF EE" field contains the reserved pattern FF-FE16, identifying an encapsulated MAC
address field.

e) The "MedID" field contains a Cl identifier (MedID) being unique in an ITS-SCU.
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f)

Other rules may apply for specific access technologies, e.g. LTE-V2X specified in ISO 17515-3[5].

62

The "VCISerialNumber" field contains a serial number (VCISerialNumber).

— The "VCISerialNumber" FFFF14, is used to identify a remote broadcast or multicast receiver.

Any other value is used if either multicast communication or unicast communication is selected
by the "UC/GC" field.

— The "VCISerialNumber"” 000016 in combination with "UC/GC" set to '000000', is used to identify
the local CI.

— The "VCISerialNumbers" 000116 through FFFF16 in combination with "UC/GC" set to '000000';
are used to identify a remote unicast receiver.
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