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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

The communicationrequirements of many TS applications canbe fulfilled by DSRC. The DSRC International
Standards enable compliant communication systems to serve multiple ITS applications in parallel.

The small service areas and severe real-time constraints require a specific protocol architecture leading
to the reduced protocol stack shown in Figure 1, built up by the “application layer”, the “data link layer”
and the “physical layer”. Such architecture is very common for real-time environments.

This International Standard gives the architecture and services offered by the DSRC application layer.

DSRC o
management Application layer

| Data link layer ‘

| Physical layer ‘

Figure 1 — DSRC protocol stack

This|International Standard contains, besides the normative mainbody, three normative anpexes: “Data

strugtures”, “Naming and registration”, “Declaration of appli€ation layer features supportegd”; plus two
informative annexes: “Example of coding” and “Lower layetservices”.
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INTERNATIONAL STANDARD

ISO 15628:2013(E)

Intelligent transport systems — Dedicated short range
communication (DSRC) — DSRC application layer

1 Scope

This International Standard specifies the application layer core which provides communication tools

POl

for apptications based omr DSRE-Thesetoots tonsistof kermets tirattam be used by appticatia

via service primitives. The application processes, including application data and applica
functions, are outside the scope of this International Standard.

This|[International Standard is named “application layer”, although it does not covér all fun

OSI lfayer 7 and it includes functionality from lower layers.

[t uses services provided by DSRC data link layer, and covers functionality of intermediate
“OSI Basic Reference Model” (ISO/IEC 7498-1).

Figure 2 illustrates the global data flow between the parts of the DSRC stack (physical, d

application layers) and the application.

n processes
Fion-specific

ctionality of

ayers of the

ata link and

ADU
Application - Application
| I
A .
Applications
DSRC standards
_______ Service primitive_ -~ | Service pr|mitive |
containing ASDU containing ASDU |
/
Application APDU Application I
layer core > layer core I
A
DSRC application layer standard JI
—————— -’spf ——————————————— — ISPy — +— —
.
Data/link LPDU _ Data link
layer (L2) o layer (L2)
A
PSDU PSDU
|
Physical PPDU - Physical
layer (L1) layer (L1)

NOTE

For definitions of the terms used in Figure 2, see ISO/IEC 7498-1.

Figure 2 — Architecture and data flow of the DSRC stack

The following subjects are covered by this International Standard:

— application layer structure and framework;

— services to enable data transfer and remote operations;

— application multiplexing procedure;

© IS0 2013 - All rights reserved
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fragmentation procedure;

nation and chaining procedures;

syntax (ISO/IEC 8825-2:2008) and vice versa;

extensil

It is outsid{
mechanism§

NOTE N
functionality]

2 Normg

communication initialisation and release procedures;
broadcast service support;

DSRC management support including communication profile handling; and

common encoding rules to translate data from abstract syntax ASN.1 (ISO/IEC 8824-1) into transfer

pility for different lower layer services and application interfaces.

e the scope of this International Standard to define a security policy. Some/ tran
for security-related data are provided.

implementation of the “broadcast pool” functionality has become known. “Broadcast
is therefore considered untested.

itive references

The following referenced documents are indispensable for the applieation of this document. For g

references,
document (j

ISO/IEC 88
Encoding R

3 Terms

For the pury

3.1
application|
user of the

3.2
attribute
value, which

Note 1 to enti
(write) the v

3.3
attribute i

pnly the edition cited applies. For undated references;the latest edition of the referg
Including any amendments) applies.

25-2:2008, Information technology — ASN.lencoding rules: Specification of Pqg
les (PER)
and definitions

oses of this document, the followingterms and definitions apply.

ervices offered by the DSRC communication stack

may have a structure, consisting of a set or sequence of data elements

y: The valueof an “attribute” can be observed or modified by sending a request to GET (read) o
lue.

sport

pool”

lated
nced

cked

r SET

entifier

identifier which unambiguously distinguishes an attribute from all other attributes within the same element

3.4

beacon service table
data structure transmitted by the RSU indicating available services

3.5

broadcast pool
data structure broadcast from the RSU to the OBUs

3.6
chaining

function performed by the transfer kernel to link the execution of service primitives

© ISO 2013 - All rights reserved
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3.7

concatenation

function performed by the transfer kernel to map multiple T-APDU fragments into one data link layer
service data unit

Note 1 to entry: The inverse function is called separation or deconcatenation.

3.8
element
coherent set of data and functionality

Note 1 toentry: Application elements are created hy the applicationsand are addressed using elementidentifiers.

3.9
element identifier
identfifier which unambiguously distinguishes an element from all other elements residing in the same OBU

3.10
fragmentation
function performed by the transfer kernel to map one ASDU on multiple-:SDUs

Note|l to entry: In ISO/IEC 7498-1, fragmentation is called segmentation.
Note |2 to entry: The inverse function is called defragmentation or, in{ISO/IEC 7498-1, disassembling.

3.11
head of the line
queufing discipline (also referred to as strict or fixed\priority queuing), where a number of queues are
served in priority order

Note [l to entry: A lower priority queue is served if all higher priority queues are empty, each queuk is served in
“firstjcome, first served” order, and each user gaesto the head of the line of the users of lower priorities but behind
all users of equal or higher priority.

3.12
manpgement
provides and distributes values® for the communication parameters for controlling the DSRC
cominunication stack

3.13
multiplexing
function within thetransfer kernel allowing simultaneous support for more than one application in a
single OBU

3.14
operjation
abstract representation of behaviour invoked in an entity

3.15
profile
information about capabilities and settings in the different DSRC layers

3.16
single-T-APDU fragment
T-APDU that contains a complete PDU

3.17
T-APDU fragment
fragment header followed by part or all of the encoding of a value of the ASN.1 type T-APDUs

© IS0 2013 - All rights reserved 3
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3.18
time
number of seconds passed since 1st January 1970, 00:00 (UTC)

3.19
vehicle service table
data structure transmitted by the OBU indicating available services

4 Abbreviations

For the purpeses of this r]nr‘nmnnf’ the Fﬂ]]l‘“l\li“g abbreviations npp]y

4.1
ADU
application ¢lata unit

4.2
AID
application identifier

4.3
APDU
application protocol data unit

4.4
ARIB
Association|of Radio Industries and Businesses

4.5
ASDU
application service data unit

4.6
ASN.1
abstract syrtax notation one (ISO/IEC 8824-1)

4.7
ASTM
American S¢ciety of Testing arid-Materials

4.8
B-Kernel
broadcast kernel

4.9
BST

beacon servieetabte

4.10
CEN
Comité européen de normalisation

411
DSRC
dedicated short range communication

412
EID
element identifier

© ISO 2013 - All rights reserved
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4.13
EVENT-RT
event-report

4.14
FCS
frame check sequence

4.15
ID
identifier

4.16
IEEE
Instifute of Electrical and Electronic Engineers

417
IID
invoker identifier

4.18
I-Kernel
initiglisation kernel

4.19
LID
logicpl link control identifier

4.20
LLC
logicpl link control

4.21
LPDU
LLC protocol data unit

4,22
LSDU
LLC gervice data unit

4.23
L1
layer] 1 of DSRC {physical layer)

4.24
L2
layer| Z.of DSRC (data link layer)

4.25
L7
application layer core of DSRC

4.26
MAC
medium access control

4,27
NEN
Nederlands Normalisatie-instituut

© IS0 2013 - All rights reserved 5
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4.28
OBU
on-board unit

Note 1 to entry: This equipment usually resides on board a vehicle.

4.29
PDU
protocol data unit

4.30
PPDU
physical layer protocol data unit

4.31
PSDU
physical layger service data unit

4.32
PER
packed encqding rules (ISO/IEC 8825-2:2008)

4.33
RSU
road-side unit

Note 1 to entty: This is often referred to as beacon.

4.34
RTTT
road transpprt and traffic telematics

4.35
SDU
service datq unit

4.36
T-APDU
transfer application protocol dataunit

4.37
T-Kernel
transfer kerjnel

4.38
VST
vehicle servjce table

5 Structure of the application layer core
The “application layer core” shall consist of the T-Kernel and either the [-Kernel or the B-Kernel, or both.

Figure 3 shows the application layer kernels and the relationships to external entities. The T-Kernel
provides the basic transportation facilities that can be used by the I-Kernel, by the B-Kernel and by the
applications.

6 © IS0 2013 - All rights reserved
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RSU OoBU
Applications <«—— ADU —> Applications
GET T NotifyApplicationRSU T GET NotifyApplicationOBU
SET SET
BroadcastData ~ ACTION EndApplication GetBroadcastData ~ ACTION
EVENT-RPT RegisterApplicationRSU EVENT-RPT RegisterApplicationOBU
request _confirm DeregisterApplication .response indication | DeregisterApplication
Y V1 LA
B-Kernel [-Kernel B-Kernel [-Kernel
A A A
DSRC-L7 DSRC{L7
Y | Y A |
T-Kernel <—T-APDU —> T-Kernel
A \
A 4
| LLC sublayer LLC sublayer |
D§SRC- L2 -~ ———————— — — <«—LPDU —»r—+—1——————— DSRC}L2
| MAC sublayer MAC sublayer |
A A
: A 4 |
DSRC-L1 Physical layer «—— PPDU——»> Physical layer DSRC}L1
L I

6 Transfer kernel

6.1

Figure 3 — Context and structure of the application layer core

General

The T-Kernel shall transfer information between two peer kernels or applications, and shall abstract

from|

The T-Kernel shall offer its services by means of service primitives defined in 6.2.2.

The T-Kernel shall transfer the information by means of T-APDUs defined in Annex A.

the realizatiofi of this transfer.

The T-Keérnel shall realize the transfer by means of a protocol with the behaviour defined in 6.2.5.

The T-Kernel shall use the services of the logical link control sub-layer of the DSRC data link layer, which
is defined in Clause 9 and Annex E.

NOTE

The behaviour defined in 6.2.5 does not guarantee that the service elements with the same priorities will

be delivered to a receiving application in the same order as they were delivered to the T-Kernel on the sending side.

© ISO

2013 - All rights reserved 7
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6.2 Services

6.2.1 General

The T-Kernel shall provide the following services:

GET: The invocation of the “GET” service by an application shall result in the retrieval (reading)
of information (i.e. attributes) from a peer application. The service shall only be requested in a
confirmed mode, and a reply is expected.

SET: The invocation of the “SET” service by an application shall result in the modification (writing)

of infor
non-cor

ACTION
an actid

atton (e attrtbutes) by a peer appiication. T e Service may be requested 1 contirm
firmed mode. In confirmed mode, a reply is expected.

: The invocation of the “ACTION” service by an application shall result in the performar
n by a peer application. An action is further qualified by the value of the “AgtionType’

ISO 14906 for examples). The service may be requested in confirmed or non-confirmed mod

confirm

EVENT
shall re
request|

INITIAL
attempt
commu

6.2.2 Sery

The T-Kernd

ed mode, a reply is expected.

REPORT: The invocation of the “EVENT-REPORT” service by an application or by the I-K
sult in the notification of an event to a peer application or I-Kernel. The service m4
ed in confirmed or non-confirmed mode. In confirmed mode; a reply is expected.

ISATION: The invocation of the “INITIALISATION” service by the I[-Kernel shall result
to initialise the communication between an RSU and each OBU that has not yet establ
hication with that RSU. The “INITIALISATION” servic¢eshall only be used by the I-Kern

ice primitives

1 shall provide the services given in 6.2.1 by the following service primitives:

GET.retluest;

GET.ind
GET.res
GET.con
SET.req
SET.ind
SET.res

ication;
ponse;
firm;
lest;
cation;

bonse;

SET.co‘r\]firm;

ACTIO

bd or

ce of
(see
le. In

brnel
1y be

in an
shed
0],

request;

ACTION.indication;

ACTION.response;

ACTION.confirm;

EVENT-
EVENT-
EVENT-
EVENT-

REPORT.request;
REPORT.indication;
REPORT.response;
REPORT.confirm:
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INITIALISATION.request;
INITIALISATION.indication;
INITIALISATION.response;
INITIALISATION.confirm.

The INITIALISATION.request and INITIALISATION.confirm primitives shall only be used on the RSU side,
the INITIALISATION.indication and INITIALISATION.response primitives shall only be used on OBU side.

Request Indication

e

N
\
/

Confirm Response Y
= -

Figure 4 — Services used in confirmed mode

Request Indication

Py
L L

Figure 5 — Services used'in non-confirmed mode

6.2.3 Format of service primitives

The T-ASDUs for the service primitivés shall have the formats defined in Tables 2 to 6, with
defined in Table 1.

Table 1 + Definition of the expressions used in Tables 2 to 5

the notation

Symbol Definition

iid/eid Mandatory. [ID of related indication if present, else EID of related indication.

bptional The use of the optional fields is detailed by the underlying ASN.1 standards.

= Same as in corresponding request/indication.

— Not applicable.

© IS0 2013 - All rights reserved


https://standardsiso.com/api/?name=f8d6c2c62f9f9595a2cbe5530af8e938

ISO 15628:2013(E)

Table 2 — Format of the GET service primitives

Parameter name Request/indication Response | Confirm ASN.1 type
Invoker identifier (I1ID) optional = Dsrc-EID
Link identifier (LID) mandatory = BIT STRING
Chaining mandatory = Boolean
Element identifier (EID) mandatory iid/eid Dsrc-EID
Access credentials optional — OCTET STRING
Attribute Id list (AttrldList) optional — AttributeldList
FlowContro] mandatory mandatory | optional |INTEGER
Attribute list (AttrList) — optional AttributeList
Return cod¢ (Ret) — optional ReturnStatus

Table 3 — Format of the SET service primitives

Parameter name Request/indication Response | Confirm ASN.1 type
Invoker identifier (IID) optional = Dsrc-EID
Link identifier (LID) mandatory = BIT STRING
Chaining mandatory = Boolean
Element identifier (EID) mandatory ild/eid Dsrc-EID
Access credpntials optional — OCTET STRING
Attribute list (AttrList) mandatory — AttributeList
Mode mandatory — Boolean
FlowControl mandatory mandatory | optional [INTEGER
Return code¢ (Ret) — optional ReturnStatus

Table 4 — Format of the ACTION service primitives

Parameter name Request/indication Response | Confirm ASN.1 type
Invoker identifier (I1ID) optional = Dsrc-EID
Link identiffier (LID) mandatory = BIT STRING
Chaining mandatory = Boolean
Element identifier (EID) mandatory iid/eid Dsrc-EID
ActionType mandatory — INTEGER(0..127,..)
Access credpntials optional — OCTET STRING
ActionParameter optional — Container
Mode mandatory — Boolean
FlowControl mandatory mandatory | optional |[INTEGER
ResponseParameter — optional Container
Return code (Ret) — optional ReturnStatus

10
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Table 5 — Format of the EVENT-REPORT service primitives

Parameter name Request/indication Response | Confirm ASN.1 type
Invoker identifier (IID) optional = Dsrc-EID
Link identifier (LID) mandatory = BIT STRING
Chaining mandatory = Boolean
Element identifier (EID) mandatory iid/eid Dsrc-EID
EventType mandatory — INTEGER(0..127,..)
Access credentials optional — OCTET STRING
EvenjtParameter optional — Container;
Modpe mandatory — Boplean
FlowControl mandatory mandatory | optional |INFEGER
Return code (Ret) — optional ReturnStafus

Table 6 — Format of the INITIALISATION service-primitives

Parameter name Request/indication Response | Confirm ASN({1 type
Linklidentifier (LID) mandatory mandatory (private) |BIT STRING
Initiplisation parameter mandatory (BST) mandatory (VST) BST/VST

6.2.4 Parameters

The parameters shall be set and interpreted as follows:

[ID shall be of ASN.1 type Dsrc-EID and carry the identifier of the element initiating the rejquest or the
resppnse, respectively. This parameter is net'needed if an answer is sent to a default invgker. If IID is
used| it shall contain the EID of the respeonse to this primitive.

LID ghall be the LID chosen by the I-Kernel on the OBU side as specified in 7.3.2.
Chainingshallbe a Boolean parameter. Iftrue, “concatenation with chaining”, definedin 6.2.11, is performed.

EID ghall be of ASN.1 type Psrc-EID and carry the identifier of the element that shall receive the indication
or cdnfirm related to a@equest or response, respectively. This EID is used by the T-Kernel on the side
of the receiver to deliver an indication or a confirm to the addressed element. When the II[} is used in a
requpst, the element invoking a response shall use this IID as the EID.

AccepsCredentials shall be of ASN.1 type OCTET STRING and carry security-related informdtion needed
to fulfil access*tonditions in order to perform the operation on the addressed element.

ues of these
LET.request,

FlowControl shall be a parameter that represents the behaviour of the underlying communication
service. This parameter shall be mapped by the T-Kernel on a certain LLC service. The relation between
FlowControl parameter, application layer behaviour and LLC service shall be as defined in Table 7. Other
lower layer (LLC) services related or not related to this table are described in Clause 9 and Annex E.

© IS0 2013 - All rights reserved 11
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Table 7 — Relation between FlowControl parameter, application layer behaviour and LLC service

CF(‘)llgt‘: (-)l Application layer LLC service
1 no flow control, no answer DL-UNITDATA.request without response
request
2 no flow control, answer DL-UNITDATA.request with response request
3 no flow control DL-UNITDATA.indication
4 flow control, data unit transmission DL-DATA-ACK.request
5 flow control data unittransmission DL-DATA-ACK indication
6 flow control, data unit transmission status DL-DATA-ACK-STATUS.indication
7 flow control, data unit exchange DL-REPLY.request
8 flow control, data unit exchange DL-REPLY.indication
9 flow control, data unit exchange status DL-REPLY-STATUS.indication
10 flow control, data unit exchange preparation DL-REPLY-UPDATE.request
11 flgw control, data unit exchange preparation status |DL-REPLY-UPDATE=STATUS.indication

AttrList shqll be a sequence of attributes sent by SET.request/SET.indication or GET.response/{GET.
confirm. The element receiving a SET.indication shall modify the valties of the attributes identifipd in
the AttrldLipt to the values given in the AttrldList, provided that applicable access conditions have been
fulfilled. In tthe case of GET.response/GET.confirm, the element, that received the corresponding|GET.
indication shall send the values of the attributes addressed in the AttrldList of the GET.indication tp the
element invpking the GET.request, provided that applicable decess conditions have been fulfilled.

Retshall be i return code issued as an answer to a serviegdndication. The following codes are predefjned:
— noError: the requested operation was perforthed successfully;

— accessPenied: the requested operation was’ not performed for reasons pertinent to the secprity
of the system;

— argumepntError: one or more attribute values were not accessed because the identifier for the
specified attribute was not recognized or the attribute value specified was out of range or otherjwise
inappropriate for one or more.attributes, or the action or event-report invoked was not suppo¢rted
by the receiving entity;

— complexityLimitation:the requested operation was not performed because a parameter wag too
complex;

— processingFailures a general failure in processing the operation was encountered;

— processjing:the requested operation is being processed, and the result is not yet available;

— chainingError: the requested operation was not performed in accordance with the rule defined in
6.2.11, “concatenation with chaining”.

Mode shall be a Boolean parameter. If true, then there shall be a service.response to a service.indication
(confirmed mode).

ActionType shall identify an operation of the element which receives an ACTION.indication and which
shall be invoked.

ActionParameter shall be the information needed for the invocation of an operation identified in an
ACTION.indication.

ResponseParameter may be information resulting from the execution of the operation invoked by
ACTION.indication.

12 © IS0 2013 - All rights reserved


https://standardsiso.com/api/?name=f8d6c2c62f9f9595a2cbe5530af8e938

ISO 15628:2013(E)

EventType shall identify the message which shall be delivered to an element which receives an EVENT-
REPORT.indication.

EventParameter shall be the additional information needed for the message sent viaan EVENT-REPORT.
request and EVENT-REPORT.indication, respectively.

Initialisation parameter shall be the information needed for the initialisation of the communication (i.e.
the BST on the downlink and VST on the uplink) sent via an initialisation service.

6.2.5 Behaviour

The

a)
b) ¢
c f

d) multiplexing of T-APDU fragments,

e)
f)
g) ¢

£ A 1 1 11 e Ll L1111 - A a | | 1 [aY de 2 47
1 dIISITI lJl ULUCLUIL S11dll CUIISIS T UL UIIT 1TUITIUW lllg DLCIJD, UCSLIIUCU 11T U.24.O WU U.4.1/7.
ranslating SDU to a T-APDU,
bncoding of the T-APDU,

ragmentation of the T-APDU,

oncatenation of short T-APDU fragments,
iccess to the LLC,

iccess from the LLC,

h)
i)
j)
f
k)

NOTH
their
the o
beha;

NOTH

emultiplexing of T-APDU fragments,
efragmentation of non-concatenated T-APDUfragments,

ecoding and separation of a T-APDU, possibly concatenated with one or more sij
ragments, and

ranslating PDU to SDU and distribution to addressee.

1  The implementation of individual steps is outside the scope of this International Stand
(externally observable) behaviour complies with requirements below. An implementation may
der of steps as long as this does not have any implication for its peer implementation and f

Fiour of the whole sequence’of steps, i.e. for the T-APDUs and the LPDUs.

2 Thearrowsshewn in Figures 6 to 8 and 10 to 17 indicate the conversion process.

hgle-T-APDU

rd as long as
even change
r the overall
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6.2.6 SDU

The T-Kernd
following ru

T-ASDU T-ASDU
SAP SAP
T-APDU T-APDU

Decoder
Encoder (deconcatenation
encoded PDU and dealignment)
encoded PDU or
Fragmenter concatenated PDUs
PP+ uylucuf.) Derragmenter
Octet Aligner
PDU fragments
PDU fragments
Multiplexer, with Demultiplexer
concatenation
LSDU LSDU
LSAP LSAP

Figure 6 — Functionality of the T-Keérnel

to PDU

1 shall translate the request and response-service primitive into T-APDUs according tp the

les.

A service.request is translated into the corresponding service-request T-APDU defined in Annex] A. A
onse is translated into the corresponding service-response T-APDU defined in Annex Al. The
removed and shall be given fo.the LLC in each LLC service primitive as defined in 6.2.12. In

service.resp
LID shall be

the case of the INITIALISATION.request,'the LID field shall be 1111 11115.

Set-Request::=SEQUENCE{
fill

SET.request(IID, LID, Chaining, EID, AccessCredentials, AttrList, Mode, FlowControl)

BIT STRING (SIZE(1)),

14

mode BOOLEAN,

eid Dsrc-EID

accessCredentials OCTET STRING (SIZE(0..127,..)) OPTIONAL,
attrlist Attributelist,

iid Dsrc-EID OPTIONAL

}

Figure 7 — SDU to PDU
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6.2.7 Encoding

The T-Kernel shall encode the request and response PDUs according to ASN.1 BASIC-PER, UNALIGNED
(ISO/IEC 8825-2:2008). The encodable ASN.1 types are specified in Annex A. The fill bit of ASN.1-type
definitions shall be set to zero.

NOTE In order to mitigate the implication of UNALIGNED encoding, some fill bits are included in the ASN.1-
type definition in Annex A. The encoding result is always an integral multiple of eight bits (octet). The octet
alignment and octet dealignment procedures are performed in PDU encoding and decoding steps, if it is needed.
The octet alignment and octet dealignment procedures are outside the scope of this International Standard. Refer
to 10.1 of ISO/IEC 8825-2:2008.

Set-Request::=SEQUENCE{

fill BIT STRING (SIZE(1)),

mode BOOLEAN,

eid Dsrc-EID

accessCredentials OCTET STRING (SIZE(0..127,...)) OPTIONAL,
attrList AttributelList,

iid Dsrc-EID OPTIONAL

}

'

[ bo [ by [ b, | bs [ by [ b [ b | by | bs | b [bao| biafbia] bys[ by by -

Figure 8 — Enicoding

6.2.8 Fragmentation

The T-Kernel shall fragment encoded T-APDUS down to T-APDU fragments, which include a fragmentation
headgr. A fragmentation header shall have a length of at least 1 octet and at most 3 octets. The length
of the T-APDU fragments shall not exceed the maximum LLC frame length. The number of pits inside a
fraginent shall be a multiple of 8 bits.-All but the last fragment shall have the same length. Fragmentation
shallfbe made from the most significant bit down to the least significant bit according to ASN.1 BASIC-PER.

NOTE1 Fragmentation is-based on the property that the length of the PER encoded T-APDU is|a multiple of
eight|bits.

Fragmentation of multiple PDUs shall be done in parallel.
NOTH 2  As fragnientation is done in parallel, the fragmentation of a small T-APDU may be finished before a

largef one that was received from the SAP before the smaller one. As a consequence, T-APDUs with the same
priorfty mighthot be sent in the same order as they were received from the SAP.

A T-ARDU fragment that contains a complete T-APDU is called a single-T-APDU.

6.2.8.1 Fragmentation header

The firstoctet of the fragmentation header shall be the first octet of the fragment. If the fragmentation header
consists of more than one octet, these octets are given in increasing order directly after the first octet.

6.2.8.2 Structure of the fragmentation header

The fragmentation header shall consist of one fragmentation indicator, one PDU number, one fragment
counter, and one fragment number extension indicator. The position of the related bits is described in
Figure 9. The bits are numbered from 7 to 0, where bit 7 is the most significant and bit 0 is the least
significant bit.

© IS0 2013 - All rights reserved 15


https://standardsiso.com/api/?name=f8d6c2c62f9f9595a2cbe5530af8e938

ISO 15628:2013(E)

2 1

Fragment counter

0

Extension
indicator

7

Fragmentation
indicator

6
PDU number

|5

Figure 9 — One-octet fragmentation header

6.2.8.3 Fragmentation indicator

The most significant bit (bit 7) of any fragmentation header shall be the fragmentation indicator. The
fragmentatipn indicator shall be T if this fragment is the Tast of a sequence of fragments belongihg to
one PDU or|if the PDU is not fragmented. The fragmentation indicator shall be 0 if fragmentation is
performed gnd if it is not the last fragmented frame in a message.

6.2.8.4 PDU number

Bits 6 to 3
defragment{

b the
one

bf the first octet represent a PDU number, which shall be unique for each LID durin
ition time in the receiving entities and the same in all T-APDU fragments belonging t

T-APDU. PDU

6.2.8.5 O

A one-octet
is performe
Bits 2 and 1
first octet a
is performe
the fragme

t
fragment c<l)1u

6.2.8.6 Ty

A two-octet
shall be set {
an unsigned
bit is bit 1 ¢
assigned to

6.2.8.7 TH

A three-oct

first octet shall berset to 0;. Bits 2 and 1 of the first octet, bits 7 to 1 of the second octet and bits 7

of the third

number 00002 and 0001 shall only be used by T-APDU fragments thatare sent by the B-Kg

je-octet fragmentation header

fragmentation header shall be used if no fragmentatien is performed or, if fragment
], for fragments numbered 0 to 3. A fragment countér-shall be used to identify a fragy
shall be interpreted as an unsigned integer, wheré&+the highest significant bit is bit 2 ¢
nd the least significant bit is bit 1 of the first octet. Bit 0 shall be set to 1;. If fragment
1 then the first fragment shall be given the fragment counter value 0, the second frag
counter value 1, etc. If no fragmentation is. performed, then the fragment shall be give
nter value 0.

yo-octet fragmentation header;

fragmentation header shallbe.used for fragments between 4 and 511; bit O of the first
o0 0. Bits 2 and 1 of the first'octet and bits 7 to 1 of the second octet shall be interpret
integer, where the highesét significant bit is bit 2 of the first octet and the least signif]
f the second octet. Bit 0 of the second octet shall be set to 1. Fragment numbers shz
the fragment as spécified in 6.2.8.5.

ree-octet fragmentation header

et fragmentation header shall be used for fragments between 512 and 65535; bit 0 d

octet are interpreted as unsigned integers, where the highest significant bit is bit 2 d

first octet a

hdtho loact ciagnificant hitic hit 1 aftho third actet Bit 0 of theo cocand actet chall ho
Hetheread S+ SIS B+ ortHe- a0 cte bt v-ot3e-SecoRaoctecSaarBe

brnel.

htion
nent.

f the

htion

ment
n the

bctet
ed as
icant
111 be

f the
to1l
f the

get to

02 and bit 0 of the third octet shall be set to 1,. Fragment numbers shall be assigned to the fragment as

specified in

16

6.2.8.5.
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6.2.9

The
prioy

NOTH
amu
same

6.2.1

Mult
used
of th

T-Kernel shall multiplex the T-APDU fragments according to a head-of-theiline strateg

Figure 10— Fragmentation

Multiplexing

ities are given by the I-Kernel (see 7.3.2).

Apart from respecting priorities, this International Standard does'1iot impose any restr
tiplexer should serve the queues. As a consequence, T-APDUs with theéisame priority may not
order as they were fragmented.

Y

Figure 11 — Multiplexing

0 Concatenation

ple consecutive T-APDU fragments may be mapped on one LLC service if the services
in theservVices are the same and the size constraints for the LLC frames are not violate
e T-ARDU fragments inside the LSDU shall be the one given by the multiplexing proced

y where the

ction on how
be sent in the

and the LID
d. The order
ire.

NOTE

T P2 T £ i 43 i 1 ia-tlaa £o11 H 4 1 3
TIICSCCOTTOTTrOT S TOT COTICatCTIatIoTT v it OTITy OCCUT TIT e TOTIO W I g Cvv O~ STCUatroOTrs:

— One or more T-APDU fragments, each containing one short, unfragmented T-APDU, are mapped on one LSDU.

— One or more T-APDU fragments, each containing one short, unfragmented T-APDU, are mapped on one LSDU

after

© ISO

the last fragment of a series of T-APDU fragments belonging to one T-APDU.
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'

DL-UNITDATA.request(LID, ELTT] FIT11)

Figure 12 — Concatenation

6.2.11 Con
A chain cons|

The executi
execution of

If a chained|
from “no erj
shall be per

NOTE If
not affect the]

6.2.12 Acce

The T-Kern(
FlowContro
the “DL-UN
response se

catenation with chaining

bn of operations invoked by a T-APDU belonging to a chain is dependent-on the succe

b chaining parameter has the value “true”, and the procedures.defined in 6.2.11 are ignored, it y

pss to LLC

] shall use the LLC service assigned in.the FlowControl parameter of the T-ASDU

Fvice, the “DL-UNITDATA.requestwithout response request” service shall be used.

the operations invoked in the previous T-APDU fragments of the sameé chain.

T-APDU fragment generates a response T-APDU fragment with a ReturnStatus diff
or”, none of the operations invoked by the subsequent T-APDU fragments of the same
ormed and all associated responses shall contain a ReturmnStatus of “chainingError”.

whole peer-to-peer protocol because the chaining parametets are not passed to a peer receivet

parameter shall be interpreted as defing€d in 6.2.4. For the INITIALISATION.request se
TDATA.request with response request” service shall be used; for the INITIALISAT

'

DL-UNITDATA.request(LID, ELTTTTTTTT11])

Figure 13 — Access to LLC

6.2.13 Access from LLC

ists of consecutive and ordered concatenated T-APDU fragments having the samePDU nuber.

ssful

brent

hain

vould

side.

The

rvice

o

ION.

The T-Kernel on the receiving side shall receive the LSDUs in the LLC indication primitives via the LSAP.

6.2.14 Demultiplexing

The T-Kernel shall demultiplex the LSDUs containing one or more concatenated T-APDU fragments
according to the PDU number in the first fragmentation header.

The T-Kernel shall demultiplex LSDUs containing concatenated T-APDU fragments according to the PDU
number in the first fragmentation header.

18
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An LSDU with an invalid first fragmentation header shall be discarded.

NOTE1  This results in queues in which all LSDUs have the same PDU number in their first fragment header.
As subsequent T-APDU fragments in an LSDU can only be single-T-APDU fragments, all T-APDU fragments from a
T-APDU will be put in the same queue.

NOTE 2  As only a decoder that knows the type of PDUs to be decoded can determine the length of a PER-
encoded PDU, the demultiplexer cannot determine the length of concatenated T-APDU fragments. Therefore,
separation of concatenated T-APDU fragments is postponed until the decoding step. As this demultiplexing step
guarantees that any two T-APDU fragments with the same PDU number will always be put in the same queue, this
demultiplexing (separation) can indeed be solved later.

Y

Figure 14 — Demultiplexing

6.2.15 Defragmentation

The T-Kernel shall defragment the LSDUs per queue, i.e. all LSDUs with same PDU number in the first
fragmentation header, by removing in each LSDU the first fragmentation header and by cdncatenating
the rlemaining LSDU parts accordingt¢-the fragment number in the first fragmentation hieader. If the
fragmentation header is not valid, the LSDU and all other LSDUs with same PDU number In their first
frag;Eentation header shall be discarded.

NOTE1  This defragmentationtesults in octet strings that contain one complete T-APDU possibly foncatenated
with pne or more single-T-APDU fragments.

NOTE 2  As only a decoder that knows the type of PDUs to be decoded can determine the length of a PER-
encodled PDU, the defragmenter cannot determine the length of the first T-APDU and therefore canpnot separate
a T-APDU from any concatenated single-T-APDU fragments. The separation of concatenated T-APDU| fragments is
postponed until'the decoding step.

NOTH 3 , As'one defective first fragmentation header will cause the deletion of all LSDUs with the same PDU
number-in-their first fragmentation header, such a defect will cause the deletion of any concatenjited single-T-
APD frngmp'nfc

If one or more T-APDU fragment headers of a T-APDU are still missing when T-APDU fragments with the
eight higher PDU numbers (out of 14 cyclically used values) are received, all LSDUs with a PDU number
equal to the PDU number of a missing T-APDU fragment are discarded.

NOTE4  As the T-APDU fragments could not be interpreted, a T-Kernel cannot determine whether or not a
discarded T-APDU is part of an indication or part of a conformance application service primitive, or whether it
was part of an action, an event-report, a set or a get. The T-Kernel is therefore unable to generate or assist an
application element in generating a T-APDU with the correct value of the ReturnStatus.
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Figure 15 — Defragmentation

6.2.16 Decpding and separation

The T-Kernel shall decode the defragmented T-APDU according to ASN.1_BASIC-PER, UNALIGNED
(ISO 8825-2;2008). The decodable ASN.1 types are specified in Annex A.

When provided with an octet string containing a T-APDU with possibly concatenated single-T-APDU
fragments, the decoder (separator) proceeds decoding steps as described below.

1) Itdecodes the T-APDU.
2) Ifitdoep not succeed in decoding the T-APDU, the wholegctet string is discarded.
3) Ifitsucdeedsindecodingthe T-APDU, it passesthe decoded T-APDU to the nextprocedure (see 6.2.17).

4) It shall Jook for trailing octets and assume that(these remaining octets contain one more single-T-
APDU frtagments.

5) It shall pheck the validity of the first fragment header of the remaining octet string (bit 2 to(bit 0
shall haje the value “0012").

6) Ifthe fifst fragment header is invalid, all the remaining T-APDU fragments shall be discarded.

7) If the first fragment header 'of'the T-APDU is valid, the fragment header shall be removed ang the
decoderf (separator) shall proceed decoding with step 1.

This requirgs an ASN.1 deceder that does not collapse when it has to decode an octet string longer|than
the PDU to be decoded.Fhe decoder should even be able to return the remaining octet string. Whether or
not such an ASN.1 decoder is commercially available is outside the scope of this International Stanglard.

'

Set-Request::=SEQUENCE{

fill BIT STRING (SIZE(1)),

mode BOOLEAN,

eid Dsrc-EID

accessCredentials OCTET STRING (SIZE(0..127,...)) OPTIONAL,
attrList AttributeList,

iid Dsrc-EID OPTIONAL

}

Figure 16 — Decoding
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6.2.17 PDU to SDU
The decoded T-APDU shall be used to build the T-ASDU according to the following rules.

A service-request shall be translated into the corresponding service.indication T-ASDU. A service-
response shall be translated into the corresponding service.confirm T-ASDU.

The T-ASDU shall be delivered to the element addressed in the EID parameter of the T-APDU, but not to
the T-Kernel itself. The INITIALISATION.indication SDU shall be delivered to the I-Kernel.

If the addressed element is not present, the T-ASDU shall be discarded.

The T-Kernel shall inform the management about the LID of this SDU.

Set-Request::=SEQUENCE{

fill BIT STRING (SIZE(1)),

mode BOOLEAN,

eid Dsrc-EID

accessCredentials OCTET STRING (SIZE(0..127,..)) OPTIONAL,
attrList AttributeList,

iid Dsrc-EID OPTIONAL

}

Y

SET.request(IID, LID, Chaining, EID, AccessCredentials)AttrList, Mode, FlowControl)

Figure 17 — PDU to SDU

7 Initialisation kernel

7.1 | General

The ]-Kernel shall realize the initialisation of the communication between OBU and RSU by| exchanging
information concerning profiles and applications with its peer entity. It shall inform the ppplications
ide the OBU about the presence of a peer application inside the RSU. It shall handle the LIIp of the OBU.

The |-Kernel shall offerits services by means of service primitives defined in 7.2.

The 1-Kernel shallinitialise the communication by means of a BST as defined in Annex A. The BST shall
be trpnsferred-iione LLC service primitive.

The |-Kernebmay initialise the communication by means of a VST as defined in Annex A.

The |-Kernel shall perform the initialisation by a protocol with the behaviour defined in 7.3|

The I-Kernel shall perform associations by means of the LID, the BST and a release mechanism.
7.2 Services

7.2.1 Description of service primitives
The I-Kernel shall provide the following services to other kernels or applications:

— RegisterApplicationRSU: The invocation of the RegisterApplicationRSU service by an application on
the RSU side shall result in the registration of this application in the ApplicationList of the I-Kernel.

— RegisterApplicationOBU: The invocation of the RegisterApplicationOBU service by an application on
the OBU side shall result in the registration of this application in the ApplicationList of the I-Kernel.
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— DeregisterApplication: The invocation of the DeregisterApplication service by an application shall
result in the deletion of the related entry in the ApplicationList.

— NotifyApplicationOBU: The I-Kernel uses the NotifyApplicationOBU service to inform the application
on the OBU side about the presence of a potential communication partner (i.e. application on the
RSU side) and the LID generated by the OBU.

— NotifyApplicationRSU: The [-Kernel uses the NotifyApplicationRSU service to inform the application
on the RSU side about the presence of a potential communication partner (i.e. application) and the

LID of the associated OBU.

— EndAp1 lication: The invocation of the End App]ir‘qfinn service by the qpp]ir‘qfinn shall result in the

notificafion of the I-Kernel that the LID is no longer needed for this application.

7.2.2 Format of service primitives

The initialisption ASDU for the service primitives shall have the formats defined in TableS 8 to 13.

Table 8 — RegisterApplicationRSU

P3arameter name ASN.1 type Optional or defaulg
AID DSRCApplicationEntitylD
MandatoryApplication BOOLEAN
Priority INTEGER
EID Dsrc-EID optional
Profiles SEQUENCE OF Profile optional
Parameter ApplicationContextMadrk optional

Table 9 — RegisterApplicationOBU

P3arameter name ASN.1 type Optional or defaulg
AID DSRCGApplicationEntitylD
Priority INTEGER
EID Dsrc-EID
Profiles SEQUENCE OF Profile optional
Parameter ApplicationContextMark optional
Table 10 — DeregisterApplication
P3arameter name ASN.1 type Optional or defaulg
AID DSRC App]irafinnpnfifyln
EID Dsrc-EID optional
Table 11 — NotifyApplicationRSU
Parameter name ASN.1 type Condition
Priority INTEGER
EID Dsrc-EID if present for AID in VST
LID BIT STRING
Parameter ApplicationContextMark optional
ObeConfiguration ObeConfiguration
22 © IS0 2013 - All rights reserved
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Table 12 — NotifyApplicationOBU

Parameter name ASN.1 type Condition
RSU BeaconID
Priority INTEGER
EID Dsrc-EID if present for AID in BST
LID BIT STRING
Parameter ApplicationContextMark optional

Table 13 — EndApplication

Parameter name ASN.1 type Condition
EID Dsrc-EID
LID BIT STRING

7.2.3 Parameters

The parameters shall be interpreted as follows:
— AID identifies the DSRC application.

— MandatoryApplication is “true” if the application is mandatory and “false” if it is non-mlandatory.

— Priority is the priority of the application. A small¥alue represents a high priority, af large value
fepresents a low priority. The [-Kernel may take this parameter into account when dediding on the
riority of the application.

The EID parameter includes the following:

— For the RegisterApplicationRSU service, the EID identifies the element to be registered. EID is not
sed if the application is the single:default application.

— For the RegisterApplication©BU service, the EID identifies the element to be registered,.
— Tror the NotifyApplication.services, the EID identifies an element of the peer application, if present.
Profiles, if present, give'dlist of profiles associated with the application.

The parameter is-optional information for the RegisterApplicationRSU and RegisterApglicationOBU
services. If present, the parameter is conveyed in the NotifyApplicationOBU or NotifyApplicationRSU
services, respectively. Parameter is of type ApplicationContextMark, which shall be of Contajiner CHOICE
type|OCTETSTRING (SIZE(0..127,...)).

RSU |ridicates the identification of the RSU which offers the service.

ObeConfiguration describes the configuration and the status of the OBU related to the LID given in the
NotifyApplicationRSU.

7.2.4 Location of services

On the RSU side, the I-Kernel shall provide the RegisterApplicationRSU, DeregisterApplication,
NotifyApplicationRSU and EndApplication services.

On the OBU side, the I-Kernel shall provide the RegisterApplicationOBU, DeregisterApplication,
NotifyApplicationOBU and EndApplication services.
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7.3 Behaviour

7.3.1 RSU

: Repetitive transmission of BST

7.3.1.1 Reason

System implementation requires transmission of BST.

7.3.1.2 Behaviour

On the RSU g
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rice of the T-Kernel with the following parameter settings: initialisation parameter, =B

tween subsequent BST transmissions is a system implementation issue and is outsid
International Standard.

: Reception of BST and transmission of VST

ason

(ernel receives a BST by means of an INITIALISATION.indi¢dtion of the T-Kernel wit
rameter settings: Initialisation parameter = BST.

haviour
e of the following conditions,
tonID differs from the last received BeacorilP)

b between the last received BST and the current received BST exceeds T seconds, the Y

of which is defined in Clause 9,

is fulfilled, t

The I-K¢
the def3

The I-K
BST wif
which a

add
EID

not

he OBU I-Kernel shall show the folowing behaviour:

brnel shall inform the management about the profile received in the BST. This profile sh
ult profile for the comniunication.

ernel shall compané-the DSRCApplicationEntityIDs given in the ApplicationList insid
h the registered”DSRCApplicationEntityIDs. For all registered DSRCApplicationEntif
Ire inside the BST it shall:

the DSREApplicationEntitylDs and, if present in the related RegisterApplicationOBU
and theparameters into the ApplicationList of the VST;

fytheregistered elementby meansofaNotifyApplicationOBU with the following paramg

ST.

e the

h the

ralue

h1l be

e the
yIDs

, the

ters:

RSU = BeaconlID given in the BST;

Priority=positioninthemandatoryApplicationListoftheBSTforallDSRCApplicationEntityIDs
inside the mandatory ApplicationList or the number of DSRCApplicationEntityIDs in the
mandatory ApplicationList plus the registered priority for all DSRCApplicationEntityIDs

inside the non-mandatory ApplicationList;
Link identifier = LID selected by the I-Kernel;

Parameter = parameter received in the BST if present, else empty.

— The I-Kernel shall choose a random LID having an approximately uniform distribution over the
range of possible values according to LLC requirements, as defined in Clause 9.
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7.3.3.1 Reason

The RSUI-Kernelreceivesa VST by meansofan INITIALISATION.confirm of the T-Kernel with the

7.3.3.2 Behaviour

For
mea
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The I-Kernel shall inform the T-Kernel via the management about the priorities of
applications.

the notified

The I-Kernel shall select a profile out of the profile or the profileList of the BST which is supported
in the OBU (i.e. which is known by the I-Kernel), and shall set the profile data element of the VST to

this profile.
The VST is of ASN.1 type VST as defined in Annex A.

The I-Kernel shall transmit the VST. It shall use the INITIALISATION.response service of the T-Kernel

with the following parameter settings:

+ Linkidentifier = LID;

— Initialisation parameter = VST.
The I-Kernel shall store the BeaconID and time.

The I-Kernel shall store the ApplicationList of the VST together with the LIDas long as th¢

ILink identifier = LID;

Initialisation parameter = VST.

31l DSRCApplicationEntityIDs inside the VST, the I-Kernel shall notify the registered
s of a NotifyApplicationRSU with the following parameters:

riority = position in the list of mandatory applications, mandApplications of the

LID is valid.

parameters:

element by

BST for all

SRCApplicationEntityIDs inside the mandApplications, or the number of DSRCApplicationEntitylDs

inthemandApplicationsplusthepositioninthenonmandApplicationsforall DSRCApplicati
inside the nonmandApplications;

EID = EID receivédiin the VST if present, else empty;
ILID = LID recéived in the INTITIALISATION.confirm;
Parameter’= Parameter received in the VST if present, else empty;

DbeConfiguration = ObeConfiguration received in the VST.

onEntityIDs

The I-Kernel shall inform the management about the relation between LID and the profile given inside
the VST. This profile shall be used for further communication with the OBU with this LID, i.e. outgoing
data shall be sent using this profile and incoming data shall be received using this profile.

The I[-Kernel shall store the ApplicationList of the VST together with the LID given in the
INITIALISATION.confirm.

7.3.4 RSU: RegisterApplicationRSU

7.3.4.1 Reason

The

reason for this is the invocation by an application (application on the RSU side).
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7.3.4.2 Behaviour

On receiving a RegisterApplicationRSU primitive, the RSU [-Kernel shall insert the information given
in the primitive into the ApplicationList for mandatory or non-mandatory applications, as applicable. It
may use the information given in the parameters “MandatoryApplication” and “Priority”. If a B-Kernel
is present, then the priority of the B-Kernel is decided by the I-Kernel. The profiles may be inserted into
the ProfileList of the BST.

7.3.5 OBU: RegisterApplicationOBU

7.3.5.1 Reason

The reason for this is the invocation by an application.

7.3.5.2 Bdhaviour

Onreceiving a RegisterApplicationOBU, the OBU [-Kernel shall add this application toithe list of registered
applicationg.

Each elemerjt in the OBU shall have a unique number. The process shall guarantee that one unique EID is
allocated for each element registered in the OBU (eid = 0 reserved for system).

7.3.6 OBU: DeregisterApplication
7.3.6.1 Rdason
The reason for this is the invocation by an application.

7.3.6.2 Bdhaviour

Onreceiving a DeregisterApplication, the I-Kernelshall remove this application from the list of registered
applications.

7.3.7 RSU|: DeregisterApplication

7.3.7.1 Rdason

The reason for this is the invecation by an application.

7.3.7.2 Bdhaviour

Onreceivinga DeregisterApplication, the I-Kernel shall remove the entry from the ApplicationList of thg BST.

7.3.8 RSU:Release applil‘nfinn

7.3.8.1 Reason

The reason for this is the invocation by an application.

7.3.8.2 Behaviour

On receiving an EndApplication, the I-Kernel shall delete the entry from the stored ApplicationList from
the VST. If the application list is empty (i.e. all applications have ended), the [-Kernel shall transmit a
release to the peer [-Kernel. It shall use the EVENT-REPORT.request service of the T-Kernel with the
following parameter settings:

— Invoker identifier = (empty);
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— Link identifier = LID;

— Element identifier = EID = 0;
— EventType = Release (0);

— EventParameter = (empty);
— Mode = FALSE;

— FlowControl = 1.

7.3.9 Reception of a Release

7.3.9.1 Reason
Thel{KernelreceivesaRelease by meansofan EVENT-REPORT.indication of the T-Keérn€l with theparameters:
— Invoker identifier = (empty);
— Link identifier = LID;

— [EventType = Release (0);

— [EventParameter = (empty);
— Mode = FALSE.

NOTH EID and FlowControl parameters are “mandatory” in Table 5. However, the EVENT-REPORT.indication
does hotneed these parametersin the context of the RSURelease application process. Therefore, thes¢ are omitted.

7.3.9.2 Behaviour

The }-Kernel shall delete the VST related'to the LID. The LID shall no longer be valid.

8 Broadcast kernel

8.1 | General

The [B-Kernel shall fealize the collection, broadcast and distribution of information for different
applications in the,@BU and RSU by exchanging the broadcast pool.

The B-Kernelshall offer its services by means of service primitives defined in 8.2.

>

The B-Kerirel shall realize the communication by sending a BroadcastPool defined in Annex A

8.2 Services

8.2.1 Description of service primitives
The B-Kernel shall provide the following services.

— BroadcastData: The invocation of the BroadcastData service by the application on the RSU side
shall result in the broadcast of information to the peer application on the OBU side or in the update
of this information.

— GetBroadcastData: The invocation of the GetBroadcastData service by an application shall result in
the retrieval of the broadcast data.
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8.2.2 Format of service primitives

The broadcast ASDU for the service primitives shall have the formats defined in Tables 14 and 15.

Table 14 — BroadcastData

Parameter name ASN.1 type
File NamedFile

Table 15 — GetBroadcastData.request

Parameter Jlame Request Confirm ASN.1 type
Name Mandatory a FileName
EID Mandatory a Dsrc-EID
File a Mandatory NamedFile
a Not gpplicable.

8.2.3 Parameters
The parameters shall be set and interpreted as follows.

— The fild shall be the NamedFile, which contains the information which shall be broadcapgt or
retrieved, as applicable, from the broadcast pool.

— The name shall be the FileName of the file, which shall beretrieved from the broadcast pool.

— The EID shall be the Dsrc-EID of the element invoking the GetBroadcastData service.

8.2.4 Location of services

On the RSU kide, the B-Kernel shall provide the*BroadcastData primitive. On the OBU side, the B-Kernel
provides th¢ GetBroadcastData.request and, GetBroadcastData.confirm primitives.

8.3 Behayiour
8.3.1 RSUl Transmission of.the BroadcastPool

8.3.1.1 Rdason

System implementation requires transmission of the broadcast pool.

8.3.1.2 Bdhaviour

On the RSU side, the B-Kernel shall transmit the BroadcastPool defined in Annex A. It shall use the SET.
request service of the T-Kernel periodically with the following parameter settings:

— Invoker identifier = (empty);

— Linkidentifier = 1111 1111y;

— Element identifier = EID = 0;

— Attribute list = (0, BroadcastPool);
— Mode = FALSE;

— FlowControl = 1.
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The determination of the length of the period between two transmissions is outside the scope of this
International Standard.

8.3.2 OBU: Receiving the broadcast pool

8.3.2.1 Reason

The OBU B-Kernel receives the broadcast pool by means of a SET.indication of the T-Kernel with the
following parameters:

— Invoker identifier = (empty);

— Linkidentifier = 1111 1111y;
— Attribute list = (0, BroadcastPool);

— Mode = FALSE.

8.3.2.2 Behaviour

On tlhe OBU side, the B-Kernel shall replace the current value of theBroadcastPool by the new value of
the HroadcastPool.

8.3.3 RSU: BroadcastData

8.3.3.1 Reason

The feason for this is the invocation by an application.

8.3.3.2 Behaviour

The B-Kernel shall insert the file of the NamedFile into the content of the BroadcastPool and the FileName
into the Directory. If there is a file with'the same FileName in the BroadcastPool, this file is|replaced by
the new file.

8.3.4 OBU: GetBroadcastDadta.request

8.3.4.1 Reason

The reason for this+is the invocation by an application.

8.3.4.2 Behaviour

The B«Kernel shall retrieve the file with the given FileName and give it to the application wjth Dsrc-EID

EID 1 £ ralign el pa | eI £
) Uy HITAIIS U 4 UGTLDTUAULASTUdtd. CUIITIT I,

9 Extensibility for different lower layer services and application interfaces

9.1 General

This clause specifies the extended definitions for this International Standard to conform to the different
application interface (API) standards and/or the lower layer (data link layer) standards. A set of
extended definitions could be identified as a “DSRC Profile”, which represents characteristics of the
communication partners as described in Annex D, by applications. The profile may be able to be used for
maintaining interoperability in applications.
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9.2 Extended definitions

9.2.1 CEN

Extended definitions in CEN RTTT DSRC standards (see related reference standards in 9.2.1.2) are
described in this subclause. A data link layer link connection and an application layer initialisation are
simultaneously executed in cooperation (see Figure 18).
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START
Evaluation of BST
Y
Check BeaconID
of received BST
Is the received BeaconID l
different from the last received R
(stored) BeaconID? NO Check time of
the received BST
YES Is the difference between
the received time and the
last received (stored) time NO
greater than 255 s?
YES
\
Check profile of

the received BST

Is any profile indicated in the
BST matching any of the NO

OBU's profiles?
YES

Check ApplicationList
of received BST

[s there a match between the
ApplicationList\of the received
BST and the‘applications NO

 J

registered\in’the OBU?
YES

Y

A J

Create new private LID
Store BeaconID and time
Perform initialisation

NOTE

Store BeaconID and time

END
Evaluation of BST

END
Evaluation of BST

The time may be calculated by the OBU from the time given in the BST.

Figure 18 — Evaluation of BST
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9.2.1.1 Definitions
Details of extended definitions are as follows.

— Parameters of primitives defined in 6.2.3, described below, are mandatory.

— The FlowControl parameter of each GET.confirm, SET.confirm, ACTION.confirm and EVENT-
REPORT.confirm is mandatory.

— The LID of INITIALISATION.request/indication defined in Table 6 shall be the broadcast address.

— Timebetweenthelastreceived BST and the currentreceived BST defined in 7Z.3.2 shall be 255 seconds.

— The I-K¢rnel shall choose a random LID in VST transmission behaviour defined in 7.3.2.

— The EID of a SET.request service for the Broadcast Pool transmission defined in 8.3.1 shall be {.

— Recovety/retransmission mechanisms are defined in the lower layer.
— ActionType definition and value assignments are available at http://www.tc278.eu/.

— Assignment of profile numbers according to Annex A in EN 12834:2003 are.based on the under]ying
definitipns of DSRC profiles as defined in EN 13372.

NOTE The CEN (Comité Européen de Normalisation, European Conlmittee for Standardization) [DSRC
standard is a[set of four standards; refer to http://www.tc278.eu/.

9.2.1.2 Informative references

Informative|references include EN 12795:2003, EN 13372:2004 and ISO 14906:2011.

9.2.2 IEEE/ASTM International

Extended ddfinitions in IEEE standards and ASTM'standards (see related reference standards in 9.4.2.2)
are describgd in this subclause.

NOTE1  FqrIEEE (Institute of Electricaland Electronics Engineers), refer to http://www.ieee.org.

NOTE2  Fdr ASTM International, referito http://www.astm.org.

9.2.2.1 Dé¢finitions

Details of eXtended definitiens are to be described.

9.2.2.2 Informativereference

This includgs AEEE 1455:1999.

9.2.3 ARIB

Extended definitions in ARIB STD-T75:2001 are described in this subclause. In this ARIB DSRC standard,
the BST/VST exchange for the application layer initialisation is made using PDUs after the data link layer
link connection establishment. Its LID is a private address randomly chosen by the I-Kernel and it passes
to the data link layer link with management services.

9.2.3.1 Definitions
Details of extended definitions are as follows.

— The FlowControl parameter of each GET.confirm, SET.confirm, ACTION.confirm and EVENT-
REPORT.confirm is not applicable.
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— The LID of INITIALISATION.request/indication defined in Table 6 shall be a private address (a

randomly chosen LID).

— Adds FlowControl 12 defined in Table 16, DL-UNITDATA.request wait response request to Table 7.

Table 16 — Additional FlowControl parameter

Flow-Con- Application layer LLC service
trol

12 no flow control, answer with wait DL-UNITDATA.request wait response request

— AMdds Norm_end parameter defined in Table 17 to EndApplication of Table 13 in 7.2:2

Table 17 — Optional parameter of EndApplication

|as optional.
INorm_end indicates the EndApplication condition after completion of the applicationflinction. The
[-Kernel may use this parameter to determine the value of the Timer T defined if) 73.2

Parameter name ASN.1 type Condition
EID Dsrc-EID
LID BIT STRING
Norm_end BOOLEAN optional

Timegbetween the last received BST and the current received BST defined in 7.3.2 should be 0 through 255 s.

The |-Kernel shall use a private (randomly chosen) LID.ift VST transmission behaviour defied in 7.3.2.

The EID of a SET.request service for the broadcast pool transmission defined in 8.3.1 may be

Aany number.

NOTHE 1 The ARIB (Association of Radio Industries and Businesses, Japan) DSRC standard is qne standard.
Referlence standards for this subclause are defined in 9.2.3.2. Refer to http://www.arib.or.jp or http://www.arib.

or.jp/english/.

NOTHE 2  The timer value is an implementation parameter. If a timer value of more than 255 seconds is required,

the maximum timer value might be chariged.

NOTHE 3  No implementation ©f,the broadcast kernel functionality has become known according to this ARIB

standard. Broadcast kernel functionality is to be considered further regarding the EID definition.

9.2.3.2 Informativereferences

Thesle include ARIB'STD-T75 and ISO 14906.
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A.1 Use of modules

This annex
user of this
T-Kernel in
to data stru

Considering
identifier to

NOTE
A.2 ASN.

DSRCData {i
DEFINITION

Action-Reqy

Action-Resp

Annex A
(normative)

Data structures

Ctures.

the registration authority.

1 modules

-- IMPORTS

-- where:
imported.

-- EXPORTS everything;
est::=SEQUENCE{
mode
eid
actionType
accessCredentials
actionParameter
iid
}
onse::=SEQUENCE{
£ill
eid
iid
responseParameter
ret

specifies a reference data structures defined in Clauses 6 to 8. Referring to thisant
nternational Standard shall specify the detail of data structures for a user system) an
such a system shall use the DSRCData module and the DSRCTransferData moduile accol

interoperability, the user should also register the data structures using an unambig

The IMPORT and EXPORT mechanisms are standardized in ISO/IEC 8824-1.

so(1) standard(0) dsrc(15628) dsrcData(0) version (1)}
S AUTOMATIC TAGS::= BEGIN

-- New type definitions shall be imported from other ASN.l modules as foll
-- Typel, Type2 FROM ModuleA;

-- - Typel and Type2 shall be replaced with the names of the types to be

-- - ModuleA shall be replaced’by the name of the exporting ASN.1l module

BOOLEAN,
Dsrc-EID,
ActionType,
OCTET STRING (SIZE (0..127,...)) OPTIONAL,
Container OPTIONAL,
Dsrc-EID OPTIONAL

BIT STRING (SIZE(1l)),

Dsrc-EID,

Dsrc-EID OPTIONAL,
Container OPTIONAL,

ReturnStatus OPTIONAL

ex, a
d the
rding

uous

PWS :

34
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ActionType::=INTEGER(0..127,...)
-- (0..118) Reserved for ISO/CEN use.
-- ActionTypes below defined in ISO 14906
: getStamped
-- 1 : setStamped
2 : getSecure
3 setSecure
4 : getInstance
-- 5 : setInstance
6
7
8
9

1
1
o

: getNonce
setNonce
transferChannel

. _COpY

-- 10 : setMMI

-- 11 : substract

-- 12 : add

-- 13 : debit

-- 14 : credit

-- 15 : echo

-- (119-127) Reserved for private use
ApplicationContextMark::=Container -- OCTET STRING((SIZE(0..127,...))

-- Illustration of an ApplicationContextMark-example
-- can be found in ISO 14906, referred to as an EFC-ContextMark

ApplicationList::=SEQUENCE (SIZE (0..127,...)) OF

SEQUENCE {
aid DSRCApplicationEntityID;
eid Dsrc-EID OPTIONAL,

parameter ApplicationContextMark OPTIONAL

}
AttributeldList:=SEQUENCE (SIZE(0.. 127,..)}OFINTEGER(0..127,...)
AttributeList::=SEQUENCE (SIZE(0..127,..)).QF Attributes
Attributes::=SEQUENCE{

attributeld INTEGER (0..127,...),
attributeValue Container

}

BeaconID::=SEQUENCE{
manufacturerid INTEGER(0..65535),
individualkid INTEGER (0..134217727)
} -- forl registration of manufacturerid see www.nen.nl/cen278

BroadcastPool::=SEQUENCE{

directoryvalue Directory,
content SEQUENCE (SIZE(0..127,...)) OF File

}
BST::=SEQUENCE{

rsu BeaconlID,

time Time,

profile Profile,

mandApplications ApplicationList,

nonmandApplications ApplicationList OPTIONAL,

profilelist SEQUENCE (SIZE(0..127,...)) OF Profile

}
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Container::=CHOICE{

Directory::4
Dsrc-EID::=

integer
bitstring
octetstring
universalString
beaconId

t-apdu

[0]
[1]
[2]
[3]
[4]
[5]

dsrcApplicationEntityId[6]

dsrc-Ase-Id

[71

INTEGER,
BIT STRING,

OCTET STRING (SIZE (0..12

UniversalString,
BeaconlID,

T-APDUs,
DSRCApplicationEntityID,
Dsrc-EID,

7, ..)),

attrIdList [8] AttributeIdlList,

attrlList [9] Attributelist,

broadcastPool [10] BroadcastPool,

directory [11] Directory,

file [12] File,

fileType [13] FileType,

record [14] Record,

time [15] Time,

vector [16] SEQUENCE (SIZE(0..255)) OF INTEGER (0).+127,..]),

-- where

[NTEGER(0..127, ...)

—-— tags [17..69] are defined in ISO 14906 for CEN DSRC application use
—— tags [70..86] are reserved for ISO/CEN DSRC application use
—— tags [87..127] are reserved for private use and intended- for the
—— addressing of the corresponding private attribute identifiers.

. —-— extension marker
-- New attributes shall be inserted as:
-- componentNamel [i] ModuleA.Typel

-- - componentNamel is a name unique within the{Container definition

-- - "i" is the registered tag chosen from thé ‘ranges as specified above.
-- - Typel is the name of an imported type and
-— - ModuleA is the name of the module from,which the type Typel is imported.
-- The prefix “ModuleA” is only required.'in case of a name conflict,

-- if the name "“Typel” is not also defined in the DSRCData module and not
-- imported from another module, the(prefix “ModuleA” should be omitted.

SEQUENCE (SIZE(0..127,...)) OF FileNanié

36
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DSRCApplicationEntityID::=INTEGER{

system (0),
electronic-fee-collection (1),
freight-fleet-management (2),
public-transport (3),
traffic-traveller-information (4),
traffic-control (5),
parking-management (6),
geographic-road-database (7),
medium-range-preinformation (8),
man-machine-interface (9),
intersystem-interface (10),
automatic-vehicle-identification (11),
emergency-warning (12),
private (13),
multi-purpose-payment (14),
dsrc-resource-manager (15),
after-theft-systems (16) ,
cruise-assist-highway-system (17),

multi-purpose-information-system (18),
multi-mobile-information-system (19),
efc-compliance-check-communication

-applications (20),
efc-localisation-augumentation
-communication-applications (21)

-- (22..28) are reserved for ISO/CEN-dsrc>applications

-- (29..30) are reserved for private wse

-- 31 is reserved for ISO/CEN-dsrc-applications
}(0..31,...)

-- For the latest standard use qof, application definitions,
-- refer to Clause 9

-- As an example, the application "electronic-fee-collection (1)"
-- is standardized by ISO 14906

Event-Report-Request::=SEQUENCE{

mode BOOLEAN,

eid Dsrc-EID,

eventType EventType,

accessCredentials OCTET STRING (SIZE(0..127,...)) OPTJIONAL,
eventParameter Container OPTIONAL,

iid Dsrc-EID OPTIONAL

}
Event-Report-Response::=SEQUENCE{

£ill BIT STRING (SIZE(2)),

eid Dsrc-EID,

iild Dsrc-EID OPTIONAL,

ret ReturnStatus OPTIONAL

}

EventTypexsINTEGER{

release (0)

-- (1..118) are reserved for ISO/CEN use

-- (119..127) are reserved for private use
}(0..127,...)

File::=SEQUENCE (SIZE(0..127,...)) OF Record
FileName::=SEQUENCE{

aselD Dsrc-EID,
fileID INTEGER(0..127,...)
}

-- Not defined. This might be defined in a future version.
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Get-Request::=SEQUENCE({

£ill BIT STRING (SIZE(1)),

eid Dsrc-EID,

accessCredentials OCTET STRING (SIZE(0..127,...)) OPTIONAL,
iid Dsrc-EID OPTIONAL,

attrIdList AttributeIdList OPTIONAL

}
Get-Response::=SEQUENCE{

£ill BIT STRING (SIZE (1)),

eid Dsrc-EID,

iid Dsrc-EID OPTIONAL,
attributelist Attributelist OPTIONAL,
“Ai- Dai—uvnstat"s OBTIONBT

}
Initialisation-Request::=BST
Initialisation-Response::=VST
NamedFile::=SEQUENCE{

name FileName,
file File

}
-- NamedFile will be used in T-Kernel with GetBroadcastbata-Request,
-- that might be specified in T-APDU in a future version.

ObeConfiguration::=SEQUENCE{

equipmentClass INTEGER (0. .32767),
manufacturerID INTEGER (0. .65535),
obeStatus INTEGER (0. .65535) OPTIONAL

}

Profile::;=INTEGER (0..127,...)
-- (0..118) are reserved for ISO/CEN‘use,
-- (119..127) are reserved for private use

Record:}=CHOICE{ simple VisibleString,

}
ReturnStatus::=INTEGER{

noError (9,
accessDenied (1),
argumentError (2),
complexityLimitation (3),
processingFailure (4),
processing (5),
chainingError (6)

-- (7..99)\are reserved for future ISO/CEN use,
-- (100,427) are reserved for private use
}(0. A27,...)

Set-Reqest::=SEQUENCE{

£i11 BIT STRING (SIZE(1l)),

mode BOOLEAN,

eid Dsrc-EID,

accessCredentials OCTET STRING (SIZE(0..127,...)) OPTIONAL,
——attrEtst Attributetist;

iid Dsrc-EID OPTIONAL

}
Set-Response::=SEQUENCE{

f£ill BIT STRING (SIZE(2)),
eid Dsrc-EID,

iid Dsrc-EID OPTIONAL,
ret ReturnStatus OPTIONAL

}
Time::=INTEGER(0..4294967295)

-- The number of seconds passed since
-- 1lst January 1970, 00:00 (UTC)
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