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Foreword

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

The proce@lures used to develop this document and those intended for its further maintenanee
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed*for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2. www.iso.org/directives

Attention i

patent rights. ISO shall not be held responsible for identifying any or all such pateht rights. Detai

any patent
on the ISO

Any trade
constitute

The comm
This first ¢

ISO 29281
Communicg

— Part1:

— Part2:

5 drawn to the possibility that some of the elements of this document may, be the subjec

rights identified during the development of the document will be in the Ihtroduction ang
ist of patent declarations received. www.iso.org/patents

hame used in this document is information given for the convenience of users and does
an endorsement.

ttee responsible for this document is ISO/TC 204, Intelligént transport systems.
dition of ISO 29281-1, together with ISO 29281-2, caneels and replaces ISO 29281:2011.

consists of the following parts, under the general title Intelligent transport systems

tion access for land mobiles (CALM) — Non-IP-networking:
Fast networking and transport layer protgcol (FNTP)
Legacy system support
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Introduction

This part of [SO 29281 is part of a series of International Standards for communications access for land
mobiles (CALM). An introduction to the whole set of International Standards is provided in [SO 21217.

This part of ISO 29281 is part 1 of a multipart standard which determines the intelligent transport
systems (ITS) non-IP communications.

An essential protocol for non-IP communications is the “Fast networking & transport layer protocol”
(FNTP). FNTP distinguishes:

— |a basic port mapper protocol, primarily used for single-hop communications betweer {1

— |protocol extensions for

FNTP is validated in the CVIS project.

N-hop groupcast;
LPP;
secured communication;

ITS station-internal forwarding of packets between ITS-S host1TS-SCUs and ITS-S route

© IS0 2013 - All rights reserved
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Intelligent transport systems — Communication access for
land mobiles (CALM) — Non-IP networking —

Part 1:
Fast networking & transport layer protocol (FNTP)

Thi
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ISO
tech

ISO
mai

ISO
maf

ISO

Scope

5 part of ISO 29281 specifies a protocol of the ITS-S networking and transport layer in
cient ad hoc single-hop communications with optional N-hop broadcast.

5 protocol supports ITS station-internal forwarding of packets, i.e. between ITS-S router

Normative references

following referenced documents are indispensable for thevapplication of this document
rences, only the edition cited applies. For undated references, the latest edition of the
ument (including any amendments) applies.

IEC 8825-2, Information technology — ASN.1 encoding rules: Specification of Packed Enc
R) — Part 2

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

21218, Intelligent transport systems:=— Communications access for land mobiles (CALM|
nology support

24102-1, Intelligent transportsystems — Communications access for land mobiles (CALM) —
agement — Part 1: Local mahagement

24102-3, Intelligent transport systems — Communications access for land mobiles (CALM) —
pagement — Part 3£Service access points

24102-4, Intelligent transport systems — Communications access for land mobiles (CALM) —

management —_Pdrt 4: Station-internal management communications

ISO
maj

24102-5xIntelligent transport systems — Communications access for land mobiles (CALM) —
pjagement — Part 5: Fast service advertisement protocol (FSAP)

ETS

Es and vice versa. The protocol is named “Fast Networking & Transport Protocol” (FNTP).

support of

5 and ITS-S

. For dated
referenced

bding Rules

rchitecture

— Access

ITS station

ITS station

ITS station

ITS station

1 ES 102 985-1 Inl‘plligpnt‘ Transport Systems (ITQ)' Communications Arr‘pcclfnr Land Mobi

es (CALM);

Test specifications for non-IP networking (ISO 29281); Part 1: Protocol implementation conformance
“statement (PICS) proforma

ETSI TS 102 985-2, Intelligent Transport Systems (ITS); Communications Access for Land Mobiles (CALM);
Test specifications for non-IP networking (IS0 29281); Part 2: Test suite structure & test purposes (TSS&TP)

ETSI TS 102 985-3, Intelligent Transport Systems (ITS); Communications Access for Land Mobiles (CALM);
Test specifications for non-IP networking (ISO 29281); Part 3: Abstract test suite and partial PIXIT (ATS)
specification
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 21217,1S0 24102-3,1S0 24102-4

and the following apply.

31
ITS-S port
source and/or destination “endpoint” for communications identified by an integer number

4 Abbreviated terms

FNTP Fast networking & transport protocol

ITS-SP TS-S port

5.1 Modes of operation

5.1.1 Geheral context and purpose of FNTP

The “fast networking & transport layer protocol” (FNTP) specifiedin this part of ISO 29281 is desig

ned

as a protodol of the ITS-S networking and transport layer of the.}TS station (ITS-S) architecture which

recognizes| the concepts of the bounded, secured and managéd ITS-S; and supports the concept off
station cotpmunication units (ITS-SCU) to implement roles-of an ITS-S in physical units specified
1SO 21217,[ISO 24102-1, ISO 24102-3 and ISO 24102-4).

FNTP is primarily designed to enable single-hop)ycommunication between peer ITS stations
minimum protocol overhead, and supports optional features.

NOTE ISO 15628 legacy systems support specified in [2] makes use of FNTP.

FNTP supports any kind of ad hoc aceess technology, e.g. CALM M5, CALM IR. FNTP may be use
connect source and destination “endpoints” identified by “ITS-S port” (ITS-SP) numbers in peer
stations,
in it) of thg access layer specified/in ISO 21218. Consequently, FNTP is a port mapper protocol, usu
located in the transport layerof the OSI model.

5.1.2 Basic mode of operation

The basic [mode<of*operation is the simplest option of FNTP, which is just providing single-
communicationsibetween instances of ITS stations without applying any of the options of FNTP.

ITS
[see

vith

1 to
ITS

here peer ITS stations are uniquely identified by a Link-ID (usually MAC address contained

ally

5.1.3 Extended mode of operation

The extended mode of operation supports options of the FNTP, e.g.:
— ITS station-internal forwarding;

— secure communications;

— N-hop broadcast;

— LPP support;

— CIP management.

2 © IS0 2013 - All rights reserved
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ITS station-internal forwarding is a special option referred to as “station-internal forwarding mode
of operation”.

Other options may be added in a future revision of this part of ISO 29281.

5.2 FNTP reference architecture

Figure 1 illustrates the location of FNTP in the ITS station (ITS-S) specified in ISO 21217, and the
communication relations with other protocol entities.

APt
Cpmmunications
ITS Management Entity
[a
<
ITS-S Facilities Layer 2
&%
/
N
( NF-sAP )
ITS-S Networking & Transport Layer\/ o
2
g
>
o\ £
ENTP 3|3
7
E
N
( IN-sAP )
ITS-S Access Layer e
Y
* 0_
N\ z
) @
n
Figure 1 — FNTP reference architecture
The “Port management” is specified as part of FNTP, but may also be used for other ITS-S getworking
and| transport layer protocols.

The “CI Selection Manager” is specified in ISO 24102-1. The “CI Manager” is specified in ISO 24102-1
and ISO 21218. These two managers are supporting FNTP, but FNTP does not necessarily depend on
these managers.

5.3 Communication principles

5.3.1 Transmission

Transmission requests may be presented by the ITS-S facilities layer via the NF-SAP. Sources and
destinations of messages in the ITS-S facilities layer are identified by ITS-SP numbers.

© IS0 2013 - All rights reserved 3
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Valid transmission requests to a groupcast MAC address are given by a “well-known” destination port
address in combination with an existing groupcast VCI. The value of the source port address isirrelevant
with respect of validity of a transmission request in case no reply is expected. Replies to groupcast
messages are expected, e.g. in case of the service advertisement message specified in ISO 24102-5.

Valid transmission requests to a unicast MAC address are given by any valid destination port address in
combination with an existing unicast VCI. The value of the source portaddress is irrelevant with respect

of validity

of a transmission request in case no reply is expected.

Transmission requests are presented by the FNTP to the ITS-S access layer using services of the IN-SAP.

NOTE
Cl selection

5.3.2 Re

Reception

SAP. Sourcg

Valid notif
was used fi

for the validity of the packet, but are relevant for a potential reply.

Notificatio

I

[ma CALM compliant ITS station, assignment of VCIs to [T5-5S applications 1s done automatically by
management specified in ISO 24102-1.

Ception

hotifications may be presented by the ITS-S access layer to the FNTP usingsepvices of the
s and destinations of messages are identified by ITS-SP numbers containedin the FNTP NE

ed packets addressed to an ITS-SP are given by a known destination port address. Whic
r reception of the packet, and which is the source port address of the’packet, are not reley

the

IN-
DU.

h CI
rant

hs of received packets are presented by the FNTP to the ITS-S facilities layer using servijces
of the NF-SAP.
5.3.3 FN[IPITS-SPs
Allocation and deletion of dynamic and static well-known “ITS-S port” (ITS-SP) numbers is specified in|8.2.
NOTE §tatic well-known ITS-SP numbers are assigned‘to ITS applications by a registration authority, seq [4].
5.4 Imp]ementation architectures
FNTP may support the implementation: architectures introduced in ISO 21217 and illustrated in
Figures 2,3 and 4 with the peer ITSsstations A and B, indicating FNTP in the ITS-S networking and
transport lpyer.
Combiped ITS-S router/ host Combined ITS-S router / host
A Applications B Applications
= Fagilities layer = Facilities layer
o , > Q ; >
g Networking & transport = GE) Networking & transport =
S 3>
§ layer (FNTP) 3 g’ layer (FNTP) 3
T n T n
= Access layer (Cls) = Access layer (Cls)

T Communication link between ITS-Ss T

Figure 2 — Implementation architecture I

In case the FNTP is implemented in an ITS-SCU which does not have both roles of ITS-S host and ITS-S
router, the ITS station-internal network shall be supported. This situation is illustrated in Figures 3 and 4.

© ISO 2013 - All rights rese
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ITS-S host A
Applications ITS-S router A
= Facilities layer =
Q > Qo >
GE) Networking & transport £ GE> Networking & transport £
> layer (FNTP) 3 =) layer (FNTP) 3
o) © o)
P (7} S (7}
© ©
= Access layer (LAN ClI) = LAN ClI Other Cls
* ITS station-internal network A * *
| C
ITS-S host B §
Applications ITS-S router B g
X
e c
= Facilities layer = = $
Q : > Q . > ow
GE) Networking & transport £ GE> Networking & transport £ g E
2 layer (FNTP) 3 > layer (FNTP) 3 8
c 3 c 3 S
©
§ Access layer (LAN ClI) = LAN CI Other Cls E
3
* ITS station-internal network B * *

Figure 3 — Implementation architecture II
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ITS-S host A
Applications ITS-S router A

= Facilities layer =

o) > o) -

g Networking & transport = GE) Networking & transport 2

> layer (FNTP) 3 o) layer (FNTP) 3
O © o)

& 2 s 2

S Access Iaynr (I AN (‘I) = LAN CJ Qther Cls

A

* ITS station-internal network A *

Combined ITS-S router / host B

C
(€3]
.
2
o
Applications 2
S ow
~ i )
£ Facilities layer < _5 ‘,2
£ Networking & transport | <€ S~
2 layer (FNTP) o <
© Access layer @ E
=
(Cls) 3

*

Figure 4 — Implementation architecture III

6 Protacol elements

6.1 Seryvice access points

6.1.1 IN-SAP
The FNTP $hall supportIN-SAP functionality as specified in ISO 21218.

The FNTP [is identified in the IN-SAP with the appropriate SAP address “fast communication witjout
[Pv6 addrdsses? as specified in ISO 21218. Only the even value of the two possible address values shall
be applied forFNTP, as ENTP does not distinguish commands and responses.

NOTE An EtherType value for the FNTP [3] might be allocated to be used in MAC frames. However, this is
outside the scope of this part of ISO 29281.

6.1.2 NF-SAP

The FNTP shall support NF-SAP functionality with details specified in this part of ISO 29281.

6.1.3 MN-SAP

The FNTP shall support MN-SAP functionality identified in this part of ISO 29281 and specified in ISO 24102-3.

6 © IS0 2013 - All rights reserved
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6.1.4 SN-SAP

1SO 29281-1:2013(E)

The FNTP may support functionality of the SN-SAP specified in ISO 24102-3 in order to enable secure
communications.

6.2

FNTP NPDU

6.2.1 Structure

An FNTP NPDU shall consist of two fields asillustrated in Figure 5, i.e. the FNTP header and the FNTP body.

ASN

6.2

6.2

The
des
FN'

6.2

The
resj

FNTP NPDU

FNTP header

FNTP body

2 FNTP header

2.1 Structure

.1 details of the FNTP NPDU shall be as specified in Annex A.

Figure 5 — Structure of an FNTP NPDU

FNTP header illustrated in Figure 6 shall congsists of two address fields for sour
FinationPort, an FNTP control field, and Options fields as required by the value conta

rePort and
ned in the

'P control field.
ENTP header
sourcePort destinationPort
PortNumber PortNmber FNTP Control

2.2 sourcePort and destinationPort

Figure 6 — Structure of an FNTP NPDU header

FNTP header_shall contain the numbers of source port and destination port of the
pectively, as ijHustrated in Figure 6, i.e. indicating “end-points” as specified in Table 1.

given hop,

© IS0 2013 - All rights reserved
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Table 1 — ITS port numbers

Port Acronym Description Field
number size
0 PORT_SAM |Groupcast manager, i.e. the sourcePort and destinationPort of “Service 1 octet
Advertisement Messages” (SAM) and “Service Context Messages” (CTX)
specified in ISO 24102-5(FSAP).
1-127 PORT_DYN |Sub-division into a number range for static ports (PORT_REG) and for
PORT_REG |dynamic ports (PORT_DYN) preferably is done by a port number registra-
tion authority, or by future revisions of this document.
Dynamic numbers are for general usage excluding "Legacy CI Port Man-
ager” and “15628 Kernel Emulator” specified in [2].
128 - PORT_DYN |Sub-division into a number range for static ports (PORT_REG) and for 2 octpts
32716 PORT_REG |dynamic ports (PORT_DYN) preferably is done by a port number registra-
tion authority, or by future revisions of this document.
Dynamic numbers are for general usage including “Legacy CI PortMan-
ager” and “15628 Kernel Emulator” specified in [2].
32717 - || PORT_RES |Reserved for special purposes.
32763
32764 PORT_IIC |Port number for ITS station-internal management communications speci-
fied in ISO 24102-4.
32765 PORT_RTR |FNTP management portin an ITS-S router, useddn ITS station-internal
forwarding mode of operation.
32766 PORT_HST |FNTP management portin an ITS-S host used in ITS station-internal for-
warding mode of operation.
32767 PORT_UNK |Unknown / don’t care.
NOTE VYalues of port numbers as shown above are @xamples. Assignment of numbers is expected to be done

by a port number registration authority, see [4].

6.2.23 S

6.2.2.3.1
Details of 4

basic 1

extend

The “FNTP
in Table 2.

election of options

FNTP control field

he “FNTP Control” and)“Options” fields depends on the mode of operation:

hode of operatiofy

ed mode of opeération.

Contrel*“field value allows distinguishing details of these two modes of operation as specified
The FINTP control field is a one octet bit-field as specified in Table 2.

The basic

« » s

FNTP NPDU is referred to as “FNTP basic NPDU” in this part of ISO 29281.

the

In the extended mode of operation, at least one “Option” field is present. Bit B7 indicates presence or
absence of the first optional element following the FNTP control field; Bit B6 indicates presence or
absence of the second optional element following the FNTP control field; and so on; Bit BO indicates
presence or absence of the last optional element following the FNTP control field. Presence of an optional
element shall be indicated by a value ‘1’b in the respective bit field.

Reserved bits shall be set to the value ‘0’.

© ISO 2013 - All rights reserved
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Table 2 — “FNTP Control” field (implemented as OPTION selector in ASN.1)

B7 B6 B5 B4 B3 B2 B1 BO Description

‘0’ ‘0 ‘0 ‘0 ‘0 ‘0 ‘0 ‘0 Used in the NF-FNTP-COMM service to indicate,
that no extension is to be applied.

1 no no no no no no no Option 0: ITS station-internal forwarding. The

value |value |value |value |value |value |value |related Options field is present.

no 1 no no no no no no Option 1: Support of secure communications. The

value value |value [value |value |value |[value |related Options field is present.

no no 1 no no no no no ﬁpfinn 2: N_hnp broadcast. The related Options

vallle value value |value |value |value |value |field is present.

no no no 1 no no no no Option 3: So far undefined feature\The related

valyie |value |value value |value |value |value |Options field is of ASN.1 NULL type. Refserved for
future.

no no no no 1 no no no Option 4: So far undefinedfeature. Therelated

valtle |value |value |value value |value |value |Options field is of ASNJ1'NULL type. Reserved for
future.

no no no no no 1 no no Option 5: So fatundefined feature. Therelated

valyle |value |value |value |value value |value |Options field issof ASN.1 NULL type. Rejserved for
future.

no no no no no no 1 no Optiofi 6" LPP support. The related Optfions field is

valfie |value |value |value |value |value value |preSent.

no no no no no no no 1 Qption 7: CIP support. The related Options field is

valfie |value |value |value |value |value |value present.

An FNTP NPDU with “FNTP Control” field containing a value different to ‘00000000’b is referred to as

“FNITP extended NPDU” in this International Stanidard.

6.2

2.3.2

ITS station-internal forwarding

In grder to forward an FNTP NPDU §tation-internally between an ITS-S host and an ITS-S rot
versa, the FNTP header shall contain values as specified in Table 3.

Table 3 —~ FNTP header values for station-internal forwarding

Iiter or vice

Fonjwarding direction sourcePort field destinationPort field
From FNTP management in ITS-S router to FNTP PORT_RTR PORT_H$T
mahagement in [TS<S’host

From FNTP management in ITS-S host to FNTP PORT_HST PORT_RTR
mahagementin ITS-S router

ENTP Options field for station-internal forwarding shall be as illustrated in Figure 7.

"Options" for station-internal forwarding

ITS-SCU-ID
ITS-S host

Link-ID VCl in

ITS-S router

Counter

destinationPort
PortNumber

sourcePort
PortNumber

Figure 7 — FNTP header Options field for station-internal forwarding

ASN.1 details of the FNTP header Options field for station-internal forwarding illustrated in Figure 7
shall be as specified in Annex A.

The format of ITS-SCU-ID shall be as specified in ISO 24102-1. The format of Link-ID shall be as specified

in ISO 21218.

© IS0 2013 - All rights reserved
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The field “Counter” shall contain a cyclic packet counter being unique in the source ITS-SCU. The size of
this field shall be one octet as specified in Annex A.

The fields sourcePort and destinationPort contain the port numbers used in the link between the peer
ITS stations.

An FNTP NPDU for ITS station-internal forwarding is referred to as “FNTP forwarding NPDU” in this
part of ISO 29281.

6.2.2.3.3 Secure communications

The FNTP Pptions field in support of secure communications shall be as illustrated in Figure 8.

"Options" in support of secure communications

Length Security elements

Figure 8 — FNTP header Options field in support of secure communications

Details of §ecure communications are not specified in this version of this partof ISO 29281.

ASN.1 detgils of the FNTP header Options field in support of secure{communications illustrategl in
Figure 8 shall be as specified in Annex A.

6.2.2.3.4 |N-hop broadcast

The FNTP Pptions field for N-hop broadcast shall be as illustrated in Figure 9.

"Options" for N-hop-broadcast

FNTP hop count

Figure 9 — FNTP header Options field for N-hop broadcast

192

ASN.1 detdils of the FNTP header'Options field for N-hop broadcast illustrated in Figure 9 shall b as

specified ijp Annex A.

The FNTP hop count indicates to the receiving ITS station the number of allowed subsequent hops.

6.2.2.3.5 |LPP support

The related Options field shall contain the LPP header as specified in [1].

6.2.2.3.6 LCIPmanagement

The FNTP Options field for CIP management shall be as illustrated in Figure 10.

"Options" for CIP management

RX Length RX CIPs TX Length TX CIPs

Figure 10 — FNTP header Options field for CIP management

The RX Length field indicates the length in octets of the RX CIPs field. The TX Length field indicates the
length in octets of the TX CIPs field. At least either RX CIPs or TX CIPS shall be present. Details of CIPs

10 © IS0 2013 - All rights reserved
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depend on the ITS-S access technology selected for communications and are outside the scope of this
part of ISO 29281.

ASN.1 details of the FNTP header Options field for CIP management illustrated in Figure 10 shall be as
specified in Annex A.

6.2.

3 FNTP body

The FNTP body field shall contain an ITS-FPDU specified in ISO 21217 as illustrated in Figure 11.

FNTP body

6.3

6.3
Thd

“Lin
staf]
Por

NO1
ITSA
valy

“IT]

ITS-FPDU

Figure 11 — FNTP body for basic mode of operation

Protocol management elements

1 Service look-up table
FNTP shall maintain look-up information as illustrated inFigure 12.

ITS-S router ITS-S host

) Service
Link Port
PortNumber Service Part : -
PortNumber ITS-SCU-ID Service Priority

Figure 12 — Service look-up table

k Port” shall contain the port number used in the FNTP header in the link to a peer station g
ion-internal networK link, pointing indirectly to the ITS-SP of the service in the ITS-S ho
[” shall contain’the port number which points directly to the ITS-SP of the service in the I'T]

E1 Thewalue in “Service Port” thus is not necessarily disclosed to the peer entity. In case IT
S routerfunctionality is implemented in the same ITS-SCU, “Link Port” and “Service Port” may hg
e, and-the look-up information becomes obsolete.

rinthelITS
5t. “Service
S-S host.

5-S host and
ve the same

b-SCU-ID” shall identify the ITS-SCU of the ITS-S host where the service resides. “Servic

e Priority”

sha

NOTE 2

| contain the maximum allowed user priority of the service.

The term “service” used in this context means protocol functionality in the ITS-S facilities layer

addressable by an ITS-SP number, which is using the communication service offered by an ITS-S networking and
transport layer protocol, i.e. the FNTP.

This look-up information is part of the information contained in forwarding tables specified in 6.3.2.

6.3.

2 Forwarding table

The FNTP shall maintain information as illustrated in Figure 13 needed to perform the protocol
procedures specified in this part of ISO 29281.

© IS0 2013 - All rights reserved

11


https://standardsiso.com/api/?name=d277fa480f754735002ee761fd39dce8

IS0 29281-1:2013(E)

REMOTE LOCAL
Information how to reach a remote port .
(either in peer ITS-S or peer ITS-SCU) NS el Lt [lineos
Link Port : Link Port . o
PortNumber Link-ID Cl Status PortNumber Service User Priority
Service Port . -
PortNumber ITS-SCU-ID Service Priority

Figure 13 — Forwarding table

The elements below “REMOTE” allow accessing an ITS-SP in a peer ITS station or in a peer ITS-SC
the same ITS-S.

J of

— The el¢gments in column “Link Port” shall carry the port numbers as used in the communication lfink.

A “Link Port” is unique only in combination with the corré$ponding “Link-ID".

— The el¢gment “Link-ID” specified in ISO 21218 shall carry the Link-ID of the VCI which connects to
peer entity via the communication link.

— The el¢ment “CI Status” shall contain the CI status specified in ISO 21218.

NOTE1 In case of ITS-S internal forwarding of FNTP NPDUs, Link Port is either PORT_HST or PORT_RTR,
Link-ID points to a BC-VCI which connects to the ITS station-internal network.

The elements below “LOCAL” allow gcoessing an ITS-SP in the local entity.

— The el¢ments in column “Link Port” shall carry the port number as used in the link identifying
local ITS-SP to be used fora potential reply by the peer station. A “Link Port” is unique only at
local ITS-SCU containingithe ITS-S router functionality.

NOTE 2 he two elements “Link Port” thus are the sourcePort and destinationPort port numbers used in
link betweep peer entities (ITS-Ss or ITS-SCUs), i.e. in the header shown in Figure 6.

— The el¢ment*Service” shall be as specified in 6.3.

the

and

the
the

the

communications. The value of “Priority” for an unknown priority shall be zero. The maximum value
of “Priority” shall be as given in “Service Priority” of the service look-up table.

NOTE 3 In case of ITS-S internal forwarding of FNTP NPDUs, Link Port is either PORT_HST or PORT_RTR,
Link-ID identifies the access technology which connects to the ITS station-internal network.

The elements in column “Timeout” contain time information on the validity of this entry. The valu
“Timeout” is given by implementation.

12 © IS0 2013 - All rights rese

and

e of

rved


https://standardsiso.com/api/?name=d277fa480f754735002ee761fd39dce8

7

7.1

1SO 29281-1:2013(E)

Protocol procedures

Service access points

7.1.1 General

As SAPs per definition describe a functional behaviour only, SAPs may be implemented in different ways.
Requirements set up in this part of ISO 29281 to support SAPs and the related service primitives thus
mean to support the functionality. This support may be implemented either in a strict meaning, i.e. using
the ASN.1 definitions of the service primitives as “PDU” definitions, or in an abstract meaning, allowing

for

7.1

The
spe

Thd

The
is s]

NOTI
ISO

7.1

Thd
SAH

Thd
spe

7.1

The
MN

7.1

Thd
SN-

7.2

broprietary solutions.

2 IN-SAP

FNTP shall interact with the ITS-S access layer specified in ISO 21217 using services of
rified in ISO 21218.

FNTP shall support the IN-UNITDATA service of the IN-SAP specifiedsin/1SO 21218.

FNTP may use the IN-UNITDATA-STATUS service of the IN-SAP, The IN-UNITDATA-STAT
pecified in ISO 21218.

E Usage of the information given by the IN-UNITDATA-STATUS service is not specified in
29281.

3 NF-SAP

FNTP shall interact with the ITS-S facilities layer specified in ISO 21217 offering service
specified in this part of ISO 29181.

FNTP shall provide the NF-FNTP-PORT service and the NF-FNTP-COMM service of t
Cified in this part of ISO 29281.

4 MN-SAP

FNTP shall interact with\the ITS-S management entity specified in ISO 21217 using ser
SAP specified in ISO 24102-3.

5 SN-SAP

FNTP may futeract with the ITS-S management entity specified in ISO 21217 using ser
SAP specified in 1SO 24102-3.

Port management

the IN-SAP

US service

this part of

5 of the NF-

he NF-SAP

ices of the

ices of the

Au

NOTE

7.3

Ort management 1lustrated In Figure 1 1s In charge of:
uniquely assigning dynamic port numbers to local ports;

mapping local ports to remote ports.

Maintenance of entries in forwarding tables

The port management may serve several ITS networking and transport layer protocols, not just FNTP.

The procedures to set, update, or delete an entry in an FNTP forwarding table depends on the

imp

lementation and on the role of the ITS-SCU.

© IS0 2013 - All rights reserved
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Such maintenance of a forwarding table may be performed partly:

— by the
— by the

FNTP itself or

ITS station management, either

— locally (same ITS-SCU) or

— locally and remotely (different ITS-SCUs in the same ITS-S).

Remote maintenance of FNTP forwardingtables maybe performed with ITS station-internal management

communications Qpprifipd in IS0 24102-4 ifnpp]i(‘nhlp

Creation o
primitive N

Update of

primitive NIN-REQUEST(FWTsetNot(UpdateNotFNTP)) specified in Annex A and in [S0.24102-3.

Deletion of
MN-REQUH

7.4 Initi

7.4.1 All

an entry in a forwarding Table shall be notified to the ITS-S management using the'ser
IN-REQUEST(FWTsetNot(SetNotFNTP)) specified in Annex A and in ISO 24102-3.

in entry in a forwarding Table shall be notified to the ITS-S management using the ser

ice

Vice

in entryinaforwarding Table shallbenotified tothe ITS-Smanagementusingthe service primitive

ST(FWTsetNot(DeleteNotFNTP)) of the MN-SAP specified in Annex A-and in ISO 24102-3.
al settings of forwarding tables in ITS-S hosts

pcation and deletion of a port

Upon allocation of a port by means of the NF-FNTP-PORT service, entries in the forwarding tables offthe
FNTP as pijesented in Figure 14 shall be created by the portmianagement.
REMOTE LOCAL
ITS-S rout ITS-S Host Servi Timeout
. . -S routen -S Host Service .
Link Port Link-1D ClI Status Link Port (Port, ITS-SCU-ID, Priority) Priority
PORT_UNK don't know PORT JUNK (of service) of service never (0
Figure 14 — Forwarding Table host — Allocation of a port number by means of NF-FNTP-PORT
Upon deregistration of the pert by means of the NF-FNTP-PORT service, all entries in the forwarding

table relatg

7.4.2 As;s

In case IT
Figure 151

d to this service shall be deleted.

signment of communication interfaces

b station internal forwarding is needed, the entry in the forwarding table presented in

MN-

5 needed. The setting shall be done by the ITS-S management using the service primitive

COMM AN DA FseSetFNTRspeeifiedinAnnesAaneniS60-24102-3-
REMOTE LOCAL
ITS-S rout ITS-S Host Servi Timeout
. . -S router -S Host Service .
Link Port Link-1D ClI Status Link Port (Port, ITS-SCU-ID, Priority) Priority
PORT_RTR BC-VCI active PORT_HST (of service) of service never (0)

Figure 15 — Forwarding table host — Activation of a VCI for ITS station-internal network

14
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In Figure 15, different to the case of communication between ITS stations, for ITS station-internal
forwarding, the entry below:

“REMOTE” indicates how the ITS-S host ITS-SCU can access an ITS-S router ITS-SCU;
“ITS-Srouter Link Port” is used in the ITS station-internal network to identify an ITS-S host ITS-SCU.
The CI selection management may change the assignment of a CI as specified in ISO 24102-1.

Upon deregistration of the portby means of the NF-FNTP-PORT service, all related entries shall be deleted.

7.5[ Initial settings ol forwarding tables 1n 1'15-5> routers

7.5]1 Assignment of communication interfaces

In ¢ase ITS station internal forwarding is needed, the entry in the forwardihg table pilesented in
Figlire 16 is needed. The setting shall be done by the ITS-S management usingthe’service primitive MN-
CO#/liMAND(FWTset(SetFNTP)) specified in Annex A and in ISO 24102-3.

REMOTE LOCAL
ITS-S rout ITS-S Host Setvi [l
. . -S router -S Host Service .
Link Port Link-1D ClI Status Link Port (Port, ITS-SCHID, Priority) Priority
AORT_HST BC-VCI active PORT_RTR (of-service) of service mever (0)

Figure 16 — Forwarding Table router
In Figure 16, different to the case of comnmunication between ITS stations, for ITS statipn-internal
foryarding, the entry below:

— |“REMOTE” indicates how the ITS=Srouter ITS-SCU can access an ITS-S host ITS-SCU;
— |“ITS-Srouter Link Port” is used in the ITS station-internal network to identify an ITS-S routler ITS-SCU.
The CI selection managementumay change the assignment of a CI as specified in ISO 24102-1,

Upan deregistration of ‘the port by means of the NF-FNTP-PORT service, all related entries in the
foryvarding table shallkbe deleted.

7.6 Transmitting packets

7.6{1 NF-SAP transmission request

Upgn-a transmission request received via the NF-SAP by means of the service primitivg NF-FNTP-
COMM.request, the FNTP shall first check whether the forwarding table contains an entry in support of
the transmission request.

If no such entry exists, the transmission request shall be discarded and the FNTP shall notify failure of
transmission by means of the service primitive NF-FNTP-COMM.confirm.

A valid entry in a forwarding table in support of a transmission request is given by:
— REMOTE ITS-S entries:
— Valid Link Port, see Table 1,

© IS0 2013 - All rights reserved 15
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CI

Status allowing for transmission of a packet specified in ISO 21218, if known.

LOCAL ITS-S entries:

— Valid Link Port, see Table 1, identifying the local ITS-SP for potential replies by the peer station.

— Valid Service Port, see Table 1, and valid ITS-SCU-ID identifying together uniquely an ITS-SP in
the local ITS station.

NOTE

facilities layer on which VCI to be used for transmission.

LinkID and CI Status in REMOTE ITS-S may be checked. However, FNTP trusts the decision of the ITS-S

Without th
the servicq
presented

If the two

perform thle “Forwarding host to router procedure”, which is an option of the “Extende@proceduref.

Without th
Table 2 giv|

If “con

Othery

7.6.2 Ba
The FNTP
create

FN

e need to discard the transmission request, the FNTP shall compare the ITS-SCUsL]
look-up table, which is the local ITS-SCU-ID, with the ITS-SCU-ID contained in the.Llin
n the NF-FNTP-COMM.request.

ITS-SCU-IDs are different, ITS station-internal forwarding is needed, and. the FNTP s

e need of ITS station-internal forwarding, the FNTP shall check “contrelField” specifie
en in the service primitive.

frolField” is equal to ‘00000000’b, the “Basic procedure” shall be performed.

vise, the “Extended procedure” shall be performed.

pic procedure
bhall

an “FNTP NPDU” illustrated in Figure 5 for bagic mode of operation as specified in 5.1.2 wit

«

S
eq

FN

forwati

the CI
used f
forwat

The FNTP

notify

(I:JurcePort"

TP header illustrated in Figure 6 indicating “destinationPort” equal to “remotePort”
equal to “servicePort” as\given in the service primitive, “FNTP control field’
al to ‘00000000’D,

TPbodyillustrated in Figured 1 with “ITS-FPDU” equal to “data” given in the service primift

in
k-1D

hall

i in

1 an

and
set

ive.

d the “FNTP NPDU” to the'proper VCI by means of the IN-UNITDATA.request service primifive
specified in ISO 21218, if no-other service primitive is requested, with “source_address” indica

[ing
be
the

The FNTP

to be used for transmission and “destination_address” containing “Link-ID” of VCI td
br transmissiongdata” equal to the “FNTP NPDU”, “priority” as given by “Priority” in
ding table.

may

successof transmission by means of the service primitive NF-FNTP-COMM.confirm.
shrall

— notify failure of transmission by means of the service primitive NF-FNTP-COMM.confirm.

7.6.3 Extended procedure

The FNTP shall check “controlField” given in the service primitive

if “controlField” contains a value for an option which is not supported, or an invalid combination

of options, the transmission request shall be discarded, and the FNTP shall notify failure of
transmission by means of the service primitive NF-FNTP-COMM.confirm.

16

otherwise the procedure as specified below shall be performed.
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FNTP shall

— create an “FNTP NPDU” illustrated in Figure 5 for extended mode of operation as specified in

5.1.3 with an

FNTP header illustrated in Figure 6 indicating “destinationPort” and “sourcePort” of

to the next

hop, “FNTP control field” as requested by “controlField” or by FNTP security, “Options” as given

by “FNTP control field”,

FNTP body illustrated in Figure 11 with “ITS-FPDU” equal to “data” given in the service primitive,

The

The

7.6
Thd
Thd

Thd

£, yalip) 4 ifiod 2o 70 L 1 L1
CTTUTTIT CIT ITairagCIIICTIcC aSs SpPCttITICO I 727, IT A TICAaAOTCY
)

forward the “FNTP NPDU” to the proper VCI by means of the IN-UNITDATA.request servig
specified in ISO 21218, if no other service primitive is requested, with “source_address’
the CI to be used for transmission and “destination_address” containing “Link-ID” o
used for transmission, “data” equal to the “FNTP NPDU”, “priority” as gigwen by “Prio1
forwarding table.

FNTP may
notify success of transmission by means of the service primitive NF-FNTP-COMM.confir|
FNTP shall

notify failure of transmission by means of the service primitive NF-FNTP-COMM.confirr

4 Forwarding host to router procedure

“Forwarding host to router procedure” is a special option of the “Extended procedure”.

e primitive
indicating
f VCI to be
ity” in the

M.

FNTP shall create an “FNTP NPDU” illustrated in Figure 5 for extended mode of operati¢n with an

FNTP header illustrated in Figure 6lindicating forwarding from ITS-S host to ITS-S routs
in Table 3, with the forwarding \‘Options” field illustrated in Figure 7, “ITS-SCU-ID 1
indicating the private ITS-SCU-ID of the ITS-S host, “Link-ID of VCI in ITS-S router” ind
Link-ID of the VCI in the ITS=S router used for transmission of the packet, the cyclic pacl
in “Counter” set to the néxt'valid value, “destinationPort” equal to “remotePort” and “s|
equal to “servicePort”;

FNTP header containing other options as requested;
FNTP body illustrated in Figure 11 with “ITS-FPDU” equal to “data” given in the service
FNTP shall

forward the “FNTP NPDU” to the proper VCI by means of the IN-UNITDATA.request servic
specified in ISO 21218, if no other service primitive is requested, with “source_address’

r specified
TS-S host”
icating the
ket counter
ourcePort”

primitive.

e primitive
indicating

F VCI to be

the Cl to be used for transmission-and “destination address” containing “Link-1D” o

used for transmission, “data” equal to the “FNTP NPDU
forwarding table.

»n o«
)

o
priority” as given by “Priority” in the

The cyclic packet counter shall be incremented by one for every new station-internal forwarding. It
shall wrap from its maximum possible value to zero. The counter value, together with the addresses
“ITS-SCU-ID host” and “LINK-ID VCI” shall be used to identify duplicate reception of a forwarded packet.
Further details on the usage of the cyclic packet counter are outside the scope of this part of ISO 29281.
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7.7 Receiving packets

7.7.1 Checking of FNTP header

Upon reception of a data packet via the IN-SAP specified in ISO 21218, the FNTP shall first check the
FNTP header.

1) IftheF

NTP header contains the value PORT _UNK, the NPDU shall be discarded, as at least one of the

ITS-SPs is illegal.

2) Ifone

fthe two port numbers in the FNTP header equals PORT RTR, and the other port number is

differd

3) Ifone
differe

4) Ifthep
contai

5) Ifthe*

nt to PORT_HST, the NPDU shall be discarded due to illegal addresses.

nhed in another ITS-SCU, FNTP shall perform the “Forwarding router to host’procedure”.

bf the two port numbers in the FNTP header equals PORT_HST, and the other portpumber is
nt to PORT_RTR, the NPDU shall be discarded due to illegal addresses.

acketis received at an ITS-S router, and the FNTP header indicates an ITS-SPJn an ITS-S host

FNTP Control” field indicates ITS station-internal forwarding with “seurceAdress” field inthe

FNTP header containing the number PORT_RTR, and the “destinationAdress” field in the FNTP header

contail

6) If the
the FN

hing the number PORT_HST, the FNTP shall perform the “forwarded delivery procedure”.

FNTP Control” field indicates ITS station-internal forwarding with “sourceAdress” field in

TP header containing the number PORT_HST, and the ‘déstinationAdress” field in the FNTP

headerf containing the number PORT_RTR, the FNTP shall perform the “send procedure”.
7) Ifthe fleld “FNTP Control” field in the FNTP header contains a value different to ‘00000000’b, FNTP

shall perform the “extended delivery procedure”.
8) Inall gther cases FNTP shall perform the “basic delivery procedure”.
7.7.2 ITS-SP check and forwarding Table update
The FNTP shall check destinationPort contained in the NPDU.
— Ifthe destinationPort does not match any LOCAL Link Port associated with a “Service Port” entrly in

the serfvice look-up table, the packet shall be discarded, as the final ITS-SP is not known.
In case th¢ packet is not discarded due to an unknown final ITS-SP, FNTP shall evaluate “Link{ID”
contained |n source_address-provided in the service primitive of the IN-SAP.
— If “Link-ID” containgd'in source_address does not match any “Remote ITS-S - Link-ID” entry in|the

forwaygding table,'ah entry shall be created as presented in Figure 17.
— If “Link-ID” contained in destination_address indicates a so-far unknown BC-VCI, an entry shall be

createglin'the forwardingtableas presented in Figure 17 in order to enable N-Hop broadcast forwarding.

REMOTE LOCAL
ITS-S rout ITS-S Host Servi Timeout
q q -O router = 0Ost oervice A cef
Link Port Link-1D Cl Status Link Port (Port, ITS-SCU-ID, Priority) Priority
Ltin!(_”:()j . destinat optional update
containea in estination ided b
source Port source. connected Port entry from look-up table astrﬁ(reollesis Y| never (0)
address access layer
Figure 17 — Forwarding table — New entry upon reception of packet
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REMOTE LOCAL
ITS-S rout ITS-S Host Servi Timeout
. . -S router -S Host Service .
Link Port Link-ID Cl Status Link Port (Port, ITS-SCU-ID, Priority) Priority
Link-ID
PORT UNK | containedin i o ted | PORT UNK unknown 0 never (0)
destination_
address
risul 18 Forwar d;us table New-entr yupont ULCPt;Ull of pa\,}\ct inbroadeast mode

For

7.7
Thd
The

primitive with “servicePort” set to “destinationPort

Lin
the
7.7

Thd

NOT

NOT

every match in the forwarding table, the packet shall be further processed accordingly.

3 Basicdelivery procedure

FNTP shall perform the ITS-SP check and update of the forwarding table;

FNTP shall notify reception of the NPDU by means of the NF:ENTP-COMM.indica

» o«
)

k-ID contained in “source_address”, “data” set to “ITS-FPDU”; “priority” set to the value
service primitive from the IN-SAP.

4 Extended delivery procedure
FNTP shall check “FNTP Control” field illustrated\in Figure 6.

If secure communications is selected, the-appropriate security mechanism shall be

shall be discarded.
If N-hop broadcast is selected, the.N-hop broadcast procedure shall be performed.
If LPP support is selected, the LPP procedure shall be performed.

If CIP management is selécted, the appropriate procedure as specified in this part of [SO 1
be applied in addition te.the ordinary processing.

If a bit for an unknown or non-supported option is set, this option shall be ignored, exc
option for secure_communications.

If only one-of several unknown options are indicated, the NPDU shall be discarded.
E1 Description of details of the LPP procedure is outside the scope of this part of ISO 29281.

E-2 ™ Details of security mechanisms are outside the scope of this version of this part of ISO 29

on service

t
remotePort*%set to “sourcePort”, "lir]kID" set to

received in

applied in

addition to the ordinary processing. If secure communications is not supported, the whole NPDU

P9281 shall

bpt it is the

p81.

7.7.

5 N-hop broadcast procedure

The FNTP shall first check “FNTP hop count” illustrated in Figure 9.

The

If the “FNTP hop count” is larger than zero, the FNTP NPDU shall be retransmitted in
mode with “FNTP hop count” decremented by one.

FNTP shall perform the basic delivery procedure.

© IS0 2013 - All rights reserved
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7.7.6 Forwarded delivery procedure

The FNTP shall check “ITS-SCU-ID ITS-S host” illustrated in Figure 7.

If “ITS-SCU-ID ITS-S host” indicates the ITS-SCU-ID of another host, the packet shall be discarded.

Without the need to discard the packet, the FNTP shall check, whether the “Basic delivery procedure”
or the “Extended delivery procedure” applies, and shall perform the required delivery procedure,
considering optional CIP management specified in 7.9, and optional security procedures.

7.7.7 Send procedure

The FNTP $hall

7.7.8 Forwarding router to host procedure

The FNTP shall perform the following steps:

The cyclic packet counter shdll be incremented by one for every new station-internal forwarding. It 5
wrap from|255 to zero./The counter value, together with the addresses “ITS-SCU-ID host” and “LIN}
e used to identify duplicate reception of a forwarded packet. Further details on the usage of
the cyclic gacket ceunter are outside the scope of this part of ISO 29281.

VCI” shall |

7.8 Management of forwarding tables

createland “FNTP NPDU” for transmission to a remote ITS-S;

forwayd the “FNTP NPDU” to the proper VCI identified by “Link-ID of VCI in ITS-Srouter” with
IN-UN]TDATA.request service primitive specified in ISO 21218, if no other senvice primitiy
requedted, with “source_address” indicating the CI to be used for transmissign and “destinat
addreds” containing “Link-ID” of VCI to be used for transmission, “data” equal to the “FNTP NP}
“priority” as given by “Priority” in the forwarding table.

Create]an “FNTP forwarding NPDU” for station-internal ferwarding mode of operation with an
station-internal forwarding “Options” field illustrated.ifi*Figure 7, with an FNTP header indica
forwarding from ITS-S router to ITS-S host specified i Table 3, with the content of parameter “d
received in the IN-UNITDATA.indication service primitive used as “FNTP NPDU”, “ITS-SCU-ID I’
host” ihdicating the private ITS-SCU-ID of the ITS*S host, “Link-ID of VCI in ITS-S router” indica
the Link-ID of the Cl in the ITS-S router used forreception of the packet, and the cyclic packet cou
in “Flaps” set to the next valid value. Optional CIP management shall be as specified in 7.9.

Forwafd this FNTP forwarding NPDU-to the proper VCI connecting to the ITS station-inte
network by means of the IN-UNITDATA.request service primitive specified in ISO 21218, if no of
servic¢ primitive is requested, with “source_address” indicating the CI to be used for transmis
and “destination_address containing “Link-ID” of VCI to be used for transmission, “data” equa
the “FINTP NPDU”, “priority?_as given by “priority” in the forwarding table.

the
e is
on_
DU”,

ITS
[ing
hta”
'S-S
[ing
ter

nal
her
bion
lto

hall
K-1D

7.8.1 Settings of forwarding tables

The FNTP shall accept requests from the ITS station management entity specified in ISO 24102-3 to set,
update, and delete entries in FNTP forwarding tables by means of the service primitive MN-COMMAND.
request, using MN-Commands “FWTset”, “FWTupdate” and “FWTdelete” specified in Annex A.

7.8.2 Notification of changes in forwarding tables

All changes in the forwarding tables performed by the FNTP shall be notified to the ITS station
management entity specified in ISO 24102-3 by means of the service primitive MN-REQUEST.request,
using MN-Requests “FWTsetNot”, “FWTupdateNot” and “FWTdeleteNot” specified in Annex A.

20
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7.9 CIP management

7.9.1 Purpose of CIPs

“Communication Interface Parameters” (CIPs) may be used to request setting of transmit (TX)
parameters of a VCI used to connect to a peer ITS station prior to transmission of a packet, when those
parameters need to be changed on a packet-by-packet basis. TX CIPs shall be reported to the selected VCI
in parameter “access_parameters” of the IN-UNITDATA.request service primitive specified in ISO 21218.

In receive mode notification of RX CIPs related to receive (RX) parameter settings of the own receiving

Cl spallbeinparamelertaccessparameters” ol the INGUNITDATA indicalionservice primitive specified

in [$0 21218.

CIP5 related to TX parameters of the peer ITS station being may be contained in an|’FNTP extended
NPIDU” for extended mode of operation.

NOTE It is expected that CIP management is only done in ITS-S routers.

If TK CIPs shall be forwarded to a peer ITS station as a CIP header in the “FNTP extended NPDU”, the
FNTP shall create a CIP header, and shall put the CIPs into parameter-“access_parametells” prior to
senfling the transmission request to the selected VCI.

If fgrwarding of TX CIPs to a peer ITS station shall not be performed, then the FNTP of the ITS-S router
shall ensure, that CIPs are only present in parameter “accessiparameters”, but not contained in a CIP
heafder of the NPDU.

However if setting of CIPs or evaluation of CIPs has tp be done in ITS-S hosts, then forwarfling of CIP
infdrmation between ITS-S hosts and ITS-S routers.i§ required.

TX €IPs containedinan FNTP extended NPDU shaltbe removed after the firsthop in case of N-hofd broadcast.

7.912 Forwarding of CIPs from ITS-S host'to ITS-S router

The FNTP at the ITS-S host shall create an “FNTP forwarding NPDU” as specified in 7.6.4 with a CIP
header of ASN.1 type CIPheader specified in Annex A. The FNTP shall:

— |notify failure of transmisSion by means of the service primitive NF-FNTP-COMM.confirm.

Thereceiving ITS-S routerninthe same ITS station shall inspect the CIP header. In case, forwafding of the
CIP|header to the peerdqS station shall be prohibited, the CIP header shall be removed from the NPDU.
Then the remainingNPDU shall be processed as specified in 7.7.7., with parameter “access_parameters”
set pqual to the content of the CIP header.

7.9{3 Forwarding of CIPs from ITS-S router to ITS-S host

Upan reception of an NPDU from a CI, the FNTP shall inspect parameter “access_paramefers” of the
IN-UNITDATA.indication service primitive, and shall make these parameters available to [the proper
destination in the ITS-S router. Definition of such a destination is outside the scope of this part of
[S0 29281.If such adestination is not known in an implementation, all CIP information shall be discarded.

In case RX CIP parameters of the own CI are present, the FNTP shall add these RX parameters to the
existing CIP header which contains TX CIP parameters from the peer ITS station, if applicable, or shall
create a CIP header which contains these RX CIPs. The CIP header shall properly indicate which types of
CIPs are present. Then the “Forwarding router to host procedure” specified in 7.7.8 shall be performed.

At the ITS-S host, the FNTP shall remove the CIP header from the NPDU, and shall make these CIPs
available to the ITS-SP of the packet using the NF-FNTP-COMM.indication service primitive.

Usage of this CIP information in the ITS-S facilities layer is outside the scope of this part of ISO 29281.
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8 NF-SAP services

8.1 Overview

The FNTP shall provide the functionality of the service FNTP-PORT of the NF-SAP with the service primitives
— NF-FNTP-PORT.request and

— NF-FNTP-PORT.confirm.

NF-FNTP-PORT.request is used by the ITS-S facilities layer to request allocation or deletion of a port
number for a specific ITS-SP.

NF-FNTP-HORT.confirm provides a port number allowing the ITS-SP to use the NF-FNTP-COMM-serVice,
and shall be used to report success or failure of an NF-FNTP-PORT.request.

The FNTP ghall provide the functionality of the service NF-FNTP-COMM of the NF-SAPywith the thjree
service primitives

— NF-FN[P-COMM.request,

— NF-FN[[P-COMM.confirm and
— NF-FN[I'P-COMM.indication.
NF-FNTP-G(OMM.request is used by an ITS-SP to request transmission of a data packet with the FNTP.

NF-FNTP-GOMM.confirm is used by the FNTP to indicate success of failure of a previous NF-FNTP.COMM.
request to pn ITS-SP.

NF-FNTP-(OMM.indication is used by the FNTP to indi¢ate reception of a data packet to an ITS-SP.
8.2 NF-ENTP-PORT

8.2.1 NF{FNTP-PORT.request

The service primitive

FNTP+PORT.request (
serviceRef,

operation,

port,

priority

)

is used by the ITS-S facilities layer to request allocation or deletion of a port number associated with an
ITS-SP.

Parameter “serviceRef” shallbeanumberuniquelyidentifyingthe ITS-SPatthishostinanimplementation
specific way.

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

Parameter “port” shall contain either the value PORT_UNK in order to indicate dynamic assignment of a
port number by the port management, or a valid value of a well-known static port PORT_REG.

Parameter “priority” shall be the user priority of the ITS application object as specified in ISO 21218.

Uponreception of this service primitive, the FNTP shall perform the required operation givenin “operation”.
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In order to allocate a port number, the FNTP shall

assignalocallyvalid portnumberwhichisunique inthe ITS-SCU to the ITS-SPidentified by “serviceRef”,
if parameter “port” is set to PORT_UNK, or shall use the well-known static port PORT_REG;

create anew entryin the service look-up Table with “Service Port” equal to the port number assigned
to this ITS-SP, “ITS-SCU-ID equal to zero, “Service Priority” equal to “priority”, “Link Port” set to

PORT_UNK (unknown);

issue an NF-FNTP-PORT.confirm service primitive as specified below;

In grder to delete a port number, the FNTP shall

delete the related entries in the service look-up table;
delete related entries in the forwarding table;
issue an NF-FNTP-PORT.confirm service primitive as specified below;

optionally notify other ITS-SCUs in the same instance of an ITS statiotrabout deletion of the p

In cpse an ITS-SP no more is alive the related port number shall be deleted.

8.2

2 NF-FNTP-PORT.confirm

The service primitive

isu

Par
NF-

Inc

NF-FNTP-PORT.confirm (
serviceRef,
servicePort

)

ed by the FNTP to acknowledge-aprevious NF-FNTP-PORT.request.

hmeter “serviceRef” shall contain the same value provided in parameter “serviceRef” in
FNTP-PORT.request.

pase of successful alloeation of a port number, parameter “servicePort” shall contain the S

number assigned by the-FNTP.

Fail

Suc

8.3

ure of allocatingaport number shall be notified by assigning the value PORT_UNK to param|

Cessful deletion of a port number shall be notified by assigning the value PORT_UNK to param

NFFNTP-COMM

brt number.

the related

brvice port

eter “port”.

eter “port”.

8.3.1 NF-FNTP-COMM.request

The service primitive

©IS

NE-FNTP-COMM. request (
commRef,
servicePort,
remotePort,
1inkID,
data,
priority,
controlField,
hopCount (optional, defined by controlField),
lppCtrl (optional, defined by controlField)

02013 - All rights reserved

23


https://standardsiso.com/api/?name=d277fa480f754735002ee761fd39dce8

IS0 29281-1:2013(E)

cip defined by controlField)

)

(optional,

Parameter “commRef” shall contain the value of a cyclic counter identifying this request. A value shall
be assigned under the responsibility of the ITS-SP.

Parameter “servicePort” shall identify the local service port number to be used for transmission of the
packet, as assigned at time of creation of the related association between the port number and the ITS-SP.

Parameter

“remotePort” shall indicate the destination port number, i.e. the peer ITS-SP.

Parameter
with “remd

dq

J

NOTE 1
Clselection
a specific ag

any decision previously made by the CI selection management.

NOTE2 |
“any router

Parameter
Parameter
Parameter

Parameter
illustrated

Parameter

Parameter
parameter

NOTE 3
part of ISO }

This servig
allocation

Upon recey
of the NPD

In case loc
mode of op

management specified in ISO 24102-1. This also applies for ITS-S application objects wlich depen

How CIP can be used in access_parameters without being contained in the NPDU is not specified in

“linkID” shall identify the VCI to be used to transmit the packet, i.e. the peer station. Toget
tePort”, a unique identification of the peer ITS-SP is achieved.

election of communication interfaces (CI) for ITS-S application objects generally shall be done by
cess technology, e.g. road safety applications. In any case, the parameter “linkID"allows overry
or multicast transmission via any possible CI, in “linkID”, “CIID” is set to “any”, “ITS-SCU-ID” is s
,and “SerialNumber” shall indicate either “broadcast” or “multicast”, asapplicable.

“data” shall contain the ITS-SP payload ITS-FPDU.

“priority” shall contain the priority value for this transniission request.

in Figure 9. For single-hop communications, this parameter shall be set to zero.
“IppCtrl” shall contain information needed‘\for the FNTP option LPP.

“cip” shall contain CIP parameters tofbe contained in the NPDU, and to be used in the IN-
access_parameters.

9281.

e primitive shall be generated upon transmission request from the ITS-SP which reque
pf the port number,

tion of this sepvice primitive, the FNTP shall create the NPDU and shall request transmis
J via the selé¢ted VCI with user priority as given in the forwarding table.

hl forwarding to an ITS-S router is needed, an FNTP NPDU for station-internal forware
erationishall be created.

“controlField” shall contain the content of the “FNTR.control field” illustrated in Figure {.

her

the
1 on
ling

et to

“hopCount” shall indicate the initial value to.Be put into the element “FNTP hop coyint”

BAP

this

ted

bion

ling

8.3.2 NF

LENTP-COMM confirm

The service primitive

NF-FNTP-COMM. confirm

commRef,
servicePort,
errStatus

)

is used by the FNTP to notify failure of a previous NF-FNTP-COMM.request. It may be used to notify
success of a previous NF-FNTP-COMM.request.
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