IEC TR 63479-1:2023-11(en)

IEC TR 63479-1

Edition 1.0 2023-11

TECHNICAL
REPORT

* colour
inside

(%

Infotainment Services for Public Vehicles (P -
Part{1: General



https://iecnorm.com/api/?name=f600466eb47a0cfab990ddf7e30c0c00

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2023 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or

CH-1

IEC Secretariat
3, rue de Varembé

211 Geneva 20 www.iec.ch

Switzerland

your local IEC member National Committee for further information.

Tel.: +41 22 919 02 11
info@iec.ch

About ‘he IEC

The In
Interna

About
The ted
latest ¢

|EC publications

ernational Electrotechnical Commission (IEC) is the leading global organization that prepares and py
ional Standards for all electrical, electronic and related technologies.

blishes

hnical content of IEC publications is kept under constant review by the IEC. Please make,Sure that you hjave the
dition, a corrigendum or an amendment might have been published.

IEC publications search - webstore.iec.ch/advsearchform IEC Products & Services Portal ~'products.iec.ch
The adyanced search enables to find IEC publications by a Discover our powerful search engine and read freely all the
variety | of criteria (reference number, text, technical publications previews. With'a subscription you will alwdys have
commitfee, ...). It also gives information on projects, replaced  access to up to date content tailored to your needs.

and wit

drawn publications.

Electropedia - www.electropedia.org

IEC Just Published - webstore.iec.ch/justpublished The world's leading online dictionary on electrotechnology,

Stay uf to date on all new IEC publications. Just Published  ¢ontaining mofe)than 22 300 terminological entries in|English

details all new publications released. Available online andonce  and Frenchy with equivalent terms in 19 additional langguages.

a month by email. Also krfowh as the International Electrotechnical Vogabulary
(IEV)'enline.

IEC Cugtomer Service Centre - webstore.iec.ch/csc

If you w|
further
Centre:

sh to give us your feedback on this publication or need
assistance, please contact the Customer Service
sales@iec.ch.



mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://iecnorm.com/api/?name=f600466eb47a0cfab990ddf7e30c0c00

IEC TR 63479-1

Edition 1.0 2023-11

TECHNICAL
REPORT

“colour
inside

Infotainment Services for Public Vehicles (PVS) —
Part1: General

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 43.040.15 ISBN 978-2-8322-7884-0

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission


https://iecnorm.com/api/?name=f600466eb47a0cfab990ddf7e30c0c00

-2- IEC TR 63479-1:2023 © IEC 2023

CONTENTS

O T T 1 I PP 4
LN I 2 1 1 L O 1 PN 6
1 ST e o] o 1Y OO PRPRN 7
2 NOIMAtIVE FEIEIENCES .. e e 7
3  Terms, definitions and abbreviated terms ... 7
3.1 AbDbreviated termMS ... .. 7

4 Comparison of private and public VENICIES ..........couiiiiiiii e 7
5 GYStEM MO e e b 8
5.1 Functional entities. ... N 8
5.1.1 GENETAI .. e e b 8
5.1.2 Content provider ... N 8
5.1.3 PVIS master ..o e b 8
5.1.4 PVIS agent ... T b 8
5.1.5 PVIS deVICEe ... 2N b 8
5.1.6 PassSenger deVICE ..o T e e b e 8

5.2 Network environment ............oooiiiiiii S 9
5.2.1 (7= a1 Y o PR PTPTPTPY PP 9
5.2.2 Small-scale public vehicles ... S b 9
§5.2.3 Large-scale public vehicles............... . e 9

5.3 FUNCLIONAI SEIVICES . oeiieiii e e e ...10
5.3.1 GENETAl e ....10
§.3.2 Device management SerViCe S . i it ....10
5.3.3 Content delivery ServiCes it . e T

6 BXaMPIE SEIVICES ..o e 11
6.1 GBNEIAl e T L1
6.9 Device management-services in small-scale public vehicle ....................ooni. .12
6.3 Content delivery services in large-scale public vehicle .....................l. ... 14
Annex A (informative) Gap analysis with the existing relevant standards......................... ....16
BiDIIOPraP Y .. .22

Figure A.1 — Overview of relevant standards ... 16
Figure A.2 — Standards on devices of public VENICIES..........ccceiiiiiiiiii e, 17
Table 1 — Comparison of private vehicles and public vehicles ...............ccocoiiii 7
Table 2 — Example scenarios of PVIS ServiCes ... 12
Table A.1 — Standards for vehicle SyStemMS.........cciiiiiii e 17

Table A.2 — Standards for communication interfaces..........coviiiiiii e 18


https://iecnorm.com/api/?name=f600466eb47a0cfab990ddf7e30c0c00

IEC TR 63479-1:2023 © IEC 2023 -3-

Table A.3 — Standards for in-vehicle devices .......
Table A.4 — Standards for vehicle-related service



https://iecnorm.com/api/?name=f600466eb47a0cfab990ddf7e30c0c00

1)

2)

3)

4)

5)

6)

7)

8)

9)

-4 - IEC TR 63479-1:2023 © IEC

INTERNATIONAL ELECTROTECHNICAL COMMISSION

INFOTAINMENT SERVICES FOR PUBLIC VEHICLES (PVIS) -
Part 1: General

FOREWORD

2023

Theg
all
co-
ina
Pul]
pre
ma
with
Sta

Theg

International Electrotechnical Commission (IEC) is a worldwide organization for standardization gon]
ational electrotechnical committees (IEC National Committees). The object of IEC is to promote intern
bperation on all questions concerning standardization in the electrical and electronic fields. To, this €
ddition to other activities, IEC publishes International Standards, Technical Specifications, Technical R
licly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”)
baration is entrusted to technical committees; any IEC National Committee interested in thé subject de
participate in this preparatory work. International, governmental and non-governmentalorganizations

prising
ational
nd and
eports,

Their
alt with
iaising

the IEC also participate in this preparation. IEC collaborates closely with the International Organizafion for

hdardization (ISO) in accordance with conditions determined by agreement betwgen’the two organiza

formal decisions or agreements of IEC on technical matters express, as neatly-as possible, an intern

conjsensus of opinion on the relevant subjects since each technical committee has representation f
intgrested IEC National Committees.

IEQ Publications have the form of recommendations for international ‘use”and are accepted by IEC N
Committees in that sense. While all reasonable efforts are made to’ensure that the technical content
Pulllications is accurate, IEC cannot be held responsible for the‘way in which they are used or
misjnterpretation by any end user.

In
trar
any

IEG

rder to promote international uniformity, IEC National <Committees undertake to apply IEC Publi
sparently to the maximum extent possible in their national and regional publications. Any divergence b
IEC Publication and the corresponding national or regional publication shall be clearly indicated in thé

itself does not provide any attestation of conforimijty. Independent certification bodies provide con

assgessment services and, in some areas, accessxtQ*|EC marks of conformity. IEC is not responsible

ser
Al

No

me
oth
exp
Pul]

Attq

ices carried out by independent certification bodies.
isers should ensure that they have the latest edition of this publication.

liability shall attach to IEC or its direetors, employees, servants or agents including individual expe|
nbers of its technical committees and:*tEC National Committees for any personal injury, property dan
br damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feqg
enses arising out of the publication, use of, or reliance upon, this IEC Publication or any oth
lications.

ntion is drawn to the Noermative references cited in this publication. Use of the referenced publica

indispensable for the correctiapplication of this publication.

IEQ
pat
res
ma
the
shal

IECT

for ve

draws attention {o ,the possibility that the implementation of this document may involve the us§g
ent(s). IEC takes no“position concerning the evidence, validity or applicability of any claimed patent r
bect thereof. As:of the date of publication of this document, IEC had not received notice of (a) patent(s
be required(to implement this document. However, implementers are cautioned that this may not re
latest information, which may be obtained from the patent database available at https://patents.iec.
Il not be-held responsible for identifying any or all such patent rights.

R.63479-1 has been prepared by technical area 17: multimedia systems and equi

ions.

ational
om all

ational
of IEC
or any

cations
etween
latter.

formity
for any

rts and
age or
s) and
er IEC

jons is

of (a)
ghts in
, which
resent
h. IEC

bment

equipment. It is a Technical Report.

The text of this Technical Report is based on the following documents:

Draft Report on voting

100/4032/DTR 100/4066/RVDTR

hicles, of IEC technical commitiee 100: audio, video and multimedia systems and

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this Technical Report is English.


https://iecnorm.com/api/?name=f600466eb47a0cfab990ddf7e30c0c00

IEC TR 63479-1:2023 © IEC 2023 -5-

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 63479 series, published under the general title Infotainment services
for public vehicles (PVIS), can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e regonfirmed,
e withdrawn, or

e reyised.

IMPORTANT — The "colour inside" logo on the cover page of this document indigates
that|it contains colours which are considered to be useful for-the correct understanding
of its contents. Users should therefore print this document'using a colour printer
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INTRODUCTION

It is noted that the markets and industries on infotainment services for vehicles (as known as
in-vehicle infotainment services) have been growing rapidly. It is envisioned that a variety of
infotainment (or multimedia) devices and services will be newly developed for personal and
public vehicles in the future. Such devices include navigation systems, cameras, speakers,
headrest displays, air-conditioners, thermometers and heated seats, and lights.

IEC TC100 have so far developed a set of standards on Configurable Car Infotainment Services
(CCIS) with the IEC 63246 series. However, the CCIS standards have been basically designed
for personal users, such as car owners. In the meantime, there is also a crucial need to provide
a variety of infotainment services for public vehicles (PVIS), such as buses or trains.

PVISY have different requirements and features from CCISs. For user type, CCIS) s targeted
for one or two users (such as car owner), whereas PVIS is for a large number, of guepts or
passengers within the public vehicle. For device type, CCIS deals with the,‘personal dg¢vices
(property or belonging) in the car, whereas PVIS will be targeted for a variétyof public d¢vices
that afe contained in a public vehicle. Some PVIS services can be provisioned by interworking
with the external networks, as shown in the bus information service. Far service duration,|CCIS
usually provide long-term services, whereas PVISs are intended te‘provide short-term sgervice
during which a guest stays within a public vehicle.

From [these observations, it is noted that there are many different features and requirements
betwegen CCIS and PVIS. Accordingly, there is a need of standardization on PVISs. In particular,
PVISY needs to employ a set of agents to effectively manage a large number of users or d¢vices.

The AVIS series (IEC 63479) describes infotainment (multimedia) services for terrestrial public
vehicles, such as buses, trains, or underground;railways. It is not applicable to public vehicles,
such @s aeroplanes or ships. For this purposé€, the following issues are addressed:

1) id¢ntification of a variety of functional’requirements for provisioning of PVISs;
2) degsigning of the PVIS frameworks-based on the identified requirements.
The FVIS standards are expected;to provide guidelines on PVIS services for a large numper of

users/devices, and to encourage development of new (enhanced) PVIS services (possibly by
interwjorking with the external systems).

The IEC 63479 series consists of the following parts:

— Part 1: Generals
— Part 2: Requirements, and
— Part 3r Framework.

|EC 6B8479-1 (fhm dnr‘umnnf’ Technical annri) describes gnnornl considerations-and-syystem

model for PVIS, with some examples of PVIS services.

IEC 63479-2 (International Standard) describes the functional requirements for PVISs.

IEC 63479-3 (International Standard) describes the framework, including the functional
information flows between functional entities.
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INFOTAINMENT SERVICES FOR PUBLIC VEHICLES (PVIS) -

Part 1: General

1 Scope

This Technical Report describes general considerations and system model for infotainment

servic

es for public vehicles (PVIS), with the relevant service examples.

2 Normative references

There

3 T

No te

ISO 4

are no normative references in this document.

prms, definitions and abbreviated terms
ms and definitions are listed in this document.

nd IEC maintain terminology databases for use in standardization at the foll

pwing

addrepses:
e |ELC Electropedia: available at https://www.electropedia.org/
e ISP Online browsing platform: available at https:#www.iso.org/obp
3.1 |Abbreviated terms
PVIS | infotainment services for public vehicles
4 Comparison of private and public vehicles
Table|1 shows the comparison of private vehicles and public vehicles.
Table 1 — Comparison of private vehicles and public vehicles
Category Private vehicle Public vehicle
Userg Private users (owner) Public users (passengers)
Examiples Car, van Bus, train, tram, subway
Number of users (Usually) less than 20 20 (bus) to 1,000 (train)
Devide type Personal devices Public devices
(properties, belongings) (shared by many users)
Service duration (Usually) long-term (Usually) short-term
Security/privacy Moderate Crucial

Public vehicles for PVIS (e.g. bus, train) have different requirements and features from private
vehicles (e.g. car, van). A private vehicle is usually for a small number of users, whereas a
public vehicle is targeted for a large number of guests or passengers. For device type, a private
vehicle deals with the personal devices (property or belonging), whereas a public vehicle is
targeted for a variety of public devices that can be shared by many users in the public vehicle.
Some public services can be provisioned by interworking with the external networks, as shown
in bus information service. For service duration, the private vehicle usually provides long-term
services, whereas the public vehicle tends to provide short-term services during which guests
stay within the public vehicle. Security or privacy requirements are also strictly applied to the
public vehicle, compared to the private vehicle.
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As shown in Annex A of this document, most of the existing relevant standards have focused
on the personal vehicle. The multimedia services for public vehicles have not been addressed
so far. In particular, this document describes the system model to be considered to effectively
provide the PVIS services, which includes the target environment and functional entities. Some
examples of PVISs are also described.

5 System model

5.1 Functional entities

5.1.1 General

PVIS functional entities are classified into the five types: content provider, PVIS master,| PVIS
agent| PVIS device, and passenger device.

5.1.2 Content provider

The cpntent provider represents an external server or entity to provide multimedia infotainment
servides for PVIS passengers, such as multimedia on-line game or over-the-top (OTT) serpices.
Contgnt providers may deploy their contents as PVIS services with4an appropriate negotiation.
Such pontents include a variety of applications, such as games, utility programs, or medig files
for OTT services. For this purpose, a content provider may gite, an interworking functiop with
the PYIS system for enhanced PVIS service provisioning.

5.1.3 PVIS master

The HVIS master performs overall management and control for PVIS system and serviges. In
initialization, the PVIS master needs to identify a set of PVIS functional entities within the public
vehicle, such as PVIS agents, PVIS devices.and passenger devices. For service duration, the
PVIS master monitors these PVIS functional‘entities. The PVIS master is also responsible for
contept delivery from the content providerto many passengers in the public vehicle.

5.1.4 PVIS agent

The RVIS agent is additionally~employed for large-scale public vehicles, such as traips, to
provide scalable and effective_PVIS services between the PVIS master and a large number of
passengers. It is expected that a PVIS agent is employed for each carriage in a largetscale
publid vehicle. The P S agent is responsible for the management of PVIS devices|in its
carriage. The PVIS agent is also responsible for service provisioning to PVIS passengerg who
are in|its carriage. ‘For this purpose, the PVIS agent may temporally store multimedia contents
for passengers during communication between the PVIS master and passengers.

5.1.5 PVIS device

The PVIS'device represents a device that is attached and dedicated to the public vehicle| such
as air conditioning, speakers, displays, lights, and sensors. The PVIS devices are used for a
variety of PVIS services. Each PVIS device needs to be controlled and managed by a PVIS
master or agent. PVIS devices support the interaction of users with the PVIS agent or PVIS
master.

5.1.6 Passenger device

A passenger device is a user device for PVIS services, such as a smartphone, for which
passengers use PVIS services via the passenger device. By using such a passenger device, a
passenger can request PVIS services to the PVIS device, PVIS agent, and further to the PVIS
master. How to implement the passenger device is outside the scope of this document.
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5.2 Network environment
5.2.1 General

For description of PVIS services, the two types of public vehicles are considered: small-scale
public vehicles (e.g. buses), and large-scale public vehicles (e.g. trains).

It is expected that the communications between functional entities within a public vehicle (e. g.
PVIS master, PVIS device, passenger device) are performed by using wireless personal area
network (WPAN) technology, such as Bluetooth or Wi-Fi. In the meantime, the communications
between a content provider outside the public vehicle and the PVIS master within the public
vehicle can be done by using a mobile communication technology, such as 5G or 6G

5.2.2 Small-scale public vehicles

Figure 1 shows a network model of a small-scale public vehicle environment, such as a bus.
The gmall-scale public vehicle consists of a PVIS master and a set of PVIS deviceg and
passenger devices. For PVIS service provisioning, all PVIS devices and{\passenger devices
need o be registered with the PVIS master. Passengers can control RVIS devices and|enjoy
PVIS gervice through the associated passenger devices.

Content providers

@
o ‘
] ( PvIs devige-) (' Passenger device )
‘g - — — — -
H Ll
(2]
2 — i o
o
> T=ER) =i
Passenger devic¢ J
PVIS devices ) []
N Y,
IEC
Figure 1 — Small- i )

5.2.3 Large-scale public vehicles

Figure 2 shows a network model of a large-scale public vehicle environment, such as a train.
In this case, a PVIS agent is employed for each carrige in the public vehicle. For PVIS service
provisioning, all PVIS agents, PVIS devices and passenger devices in the vehicle need to be
registered with the PVIS master.
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Content providers

PVIS master

5.3

5.3.

====q{PVIS agent

(Passenger device

fomemmeren

- Passenger device
] nunm 3
v U1

™ ™ al LI 0
== R r il
@ l @ : I 3 (|
=3 —all B o éf, 9 ~
% ~—PVIS devices (CPVIS device )y ((Passenger device ) > ~(FasSenger defics
\ & oo
J \ J S J

IEC
Figure 2 — Large-scale PVIS environment (e.g: train)

Functional services

1 General

PVIS |provides a variety of functional services, which are grouped into device managé¢ment

serviges and content delivery services.

5.3.

The HVIS device management services. include the following functional service operations:

2 Device management services

[

Inftialization with registration and.authentication

Fqr PVIS service provisioning;,all passenger devices, PVIS devices, and PVIS agents|in the
public vehicle are registered with the PVIS master. In the initialization phase,| each
fupctional entity may initiate a registration operation with the PVIS master. In a certain|case,
the PVIS master may.initiate the device discovery operation toward the PVIS devices and
agents.

THe registration_operation is performed with an appropriate authentication procegs. In
particular, passenger devices, such as smartphones, need to be authenticated by thel PVIS
master during the registration operation.

Queryof\available PVIS device list

T exploit PVIS services, a passenger might want to get the list of PVIS devices avgilable

9 q € list of available PVIS
devices from the PVIS master, pOSSIb|y via the PVIS agent. In response to this request, the
PVIS master gives the available PVIS device list, based on the seat location of the
concerned passenger in the public vehicle.

Control of PVIS devices

Based on the available PVIS device list, a passenger might want to control a specific PVIS
device by adjusting its associated parameters (e.g. temperature control of air conditioning
device, light control, display control, etc). In this case, the passenger device sends the
corresponding request to the PVIS master.

Monitoring of PVIS devices and PVIS agents

The PVIS master needs to monitor the status of PVIS devices and agents in the public
vehicle. This monitoring operation may be performed periodically or triggered by specific
event (e.g. detection of abnormal event)
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5.3.3

Content delivery services

The PVIS content delivery services include the following functional service operations:

6

6.1

PVIS
perfor
perfor
are us

Figure 3 shows general service flows for content delivery services among the PVIS fung

entitigs in the large-scale public wehicle. The detailed description of each step is as folloys.

1)

2)
3)
4)

5)
6)

Interworking with content providers

To provide a variety of multimedia infotainment services for passengers, the PVIS master is
connected to and interoperates with one or more external content providers. How to

int

eroperate with external content providers is outside the scope of this document.

Content management

There are many ways of communication between content providers and the PVIS master,
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Example services

assenger who wants to exploit the contents will send a query to PVISJmaster so
ntify the list of contents available in the public vehicle.

ntent delivery

the passenger device.
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ed for large-scale public vehicles.

r provisioning of multimedia content, the PVIS master interoperates with one or
ternal content providers. The content providers release their service contents or a
rvice contents to the PVIS master via negotiation or contract.

exploit PVIS.services, a passenger device gets a list of multimedia contents availg
b public vehicle from the PVIS master, possibly via a PVIS agent.

sed on the received available list, a passenger chooses specific contents to play.
b corresponding passenger device requests content delivery to the PVIS master V|
1S agent.
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eriod.

hicle.
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sed on the available content list, a passenger device may request specific content from
p PVIS master. In response to this request, the PVIS masterdelivers the relevant coptents

ent is

med between the PVIS master and,PVIS devices, whereas the content delivery is
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more
list of
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The PVIS agent downloads the corresponding content from the content provider.

The PVIS agent delivers the downloaded content to the PVIS device. Then, the PVIS device
plays the downloaded content for the associated passenger.
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Content providers

A\ 4

PVIS master 00 =) 0 0
@ Bﬁﬁ &) ° PVIS agent

( PVIS devices ) ( Passenger device )
7 Vv

IEC
Figure 3 — General service flow for PVIS

Table|2 describes the four example scenarjos*of PVIS services that can be provided in public
vehicles. As shown in the table, the device management and content delivery servicgs are
described for small-scale public vehicles“and large-scale public vehicles. In the large-vehicle
case,|a PVIS agent is employed for_each carriage.

Table 2.='Example scenarios of PVIS services

Classification Device management Content delivery
Small-scale public vehicle Device management services Content delivery services
in small-scale public vehicle in small-scale public vehicle
Largd-scale publictvehicle Device management services Content delivery services
in large-scale public vehicle in large-scale public vehicle

In the[subsequent subclauses, the two examples of these PVIS services are described in detail:
deviceTmaragemernt i stratt=statepubticveticte—anmd—comntentdetivery i targe=scate public
vehicle.

6.2 Device management services in small-scale public vehicle

In small-scale public vehicles, each passenger uses device management services through the
PVIS master. Figure 4 shows the device management services in the small-scale public vehicle,
in which a passenger uses the device control service for PVIS devices by using a PVIS device
or a passenger device.
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Device control services
using PVIS device
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igure 4 — Overview of device management services in small-scale environmen

In thig example, all PVIS devices are registered with the PVIS master, before PVIS se
begin| Each passenger device also needs to bée.registered with the PVIS master, whg
corregponding passenger wants to use PVIS.setvices in the registration process.

To coptrol a PVIS device, the passengerzdevice first obtains the list of PVIS devices ava
in the|public vehicle. Based on the available PVIS device list, the passenger tries to contr
PVIS device by contacting the PVIS master.

During the PVIS service, the PVIS master will perform the status monitoring for all PVIS de
For thlis purpose, each PVIS device may send periodic status report to PVIS master. The
reporf may be notified to.the passenger device, if necessary.

Figurg¢ 5 shows the “eperation flows for device management service in small-scale

2)
3)
4)
5)

6)
7)
8)

vehiclrs
1) All PVIS devices are registered with the PVIS master before the PVIS service begins
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The PVIS master responds with the list of PVIS devices available in the public vehicle.

Based on the list, the passenger device can request PVIS device control from the
master.

Based on the request, the PVIS master activates the corresponding PVIS device.
During the service, each PVIS device sends a status report to the PVIS master.

PVIS

The PVIS master notifies the status change of the PVIS device, if any, to the passenger

device.
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Figure 5 — Operation flows for device management in small-scale environment

6.3 |[Content delivery services in large-scale public vehicle

In large-scale public vehicles, a PVIS agent is employed for each carriage of the public vahicle.
The cpntent delivery is performed by the PVIS agent. Figure 6 shows an overview of content
delivery service scenarios in the large-scale public vehicle.
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Figure 6 — Overview of content delivery in the large-scale public vehicle
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In this example, it is assumed that the PVIS master has already established a service contract
or negotiation with the associated content provider for Internet-based services, such as online
games or over-the-top (OTT) services.

For service provisioning, all PVIS agents are registered with the PVIS master. In addition, all
PVIS devices and passenger devices are also registered with the PVIS master via the
associated PVIS agent. For content delivery service, a passenger device first obtains the list of
multimedia contents available in the public vehicle from the PVIS master via the PVIS agent.
Based on the available content list, the passenger will request the content from the PVIS agent.
Then, the PVIS agent will try to download the content from the PVIS master or the content
provider.

Figurele 7 shows the operation flows for content delivery through a PVIS agent.
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sed on the list, the passenger device can select aspecific content to play, and it red
e content from the PVIS agent.
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e PVIS agent tries to download the contents from the content provider and deliver
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Figure 7 — Operation flows for content delivery in large-scale public vehicle
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Annex A
(informative)

Gap analysis with the existing relevant standards

This annex describes the gap analysis between existing relevant standards and this document.

Figure A.1 shows the categorization of the existing relevant stands into service, communication,
vehicle system, and vehicle devices.

| ITS | | Infotainment |
| Driving system © SAE J2395 @ W3C VISS ¢SO 22902 | IRteéce |
@ ITU-R M.2084 @®W3C VISS @ ISO/DTR 23786 9 ise15118
@ ITU-T FAUTO-TAX (under study) >
@ISO 19414 @ ITU-T Y.4407/Y.2281 @ ITU-T H.560
@IS0 17438
[ vehiclesysiem | S
Vehicle system
@ IEC 61375
@ ITU-T F.749-1 | Security |
@®IEC 62290 @ IEC 63246 @ ITU-T F.749-2 - o 3GPP TR 22.885
®IEC63033 @IECTS62580 @ ITU-TX.1375 © ITU-T X.it sé&ﬁm dorstay)  © 3GPPTS23.287
@ [EC 63005 @ ITU-T H.550 ST é,z ® RFC 8691
. @ draft-ietf-ipwave-
Vehicle devices @ |W-elvnsec (under study) vehicular-networking{20
@IEC 60077  @IEC 62969 01SO 15031  @1SO22900N @ISO 17356 @ IEC61851 @ IEC 63057
@IEC60809  ®IEC 63076 @1S0 1585 @1S02 915018885 @ [EC61980 @ IEC 63119
@IEC60810  ¢|SO 11898 01s0 17515 1505287 91S0 19206 @ [EC62660  @IEC TS 61980
@IEC62680 ¢SO 12097 @ 1S0 21006 0@8820 #1SO21750 @ IEC 62893

IEC
Figure A.1 <. Overview of relevant standards

Figure A.2 shows the classification of the relevant standards on public vehicle devices.|Many
standgards related to vehicle devices have focused on driving-related devices or batteries. In
the meantime, the standards for multimedia services for public vehicles have not|been
established.
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Figure A.2 — Standards on devices of public vehicles

Table|A.1 shows the standards for vehicle systems-There are some standards on the

management of vehicle systems in the personal vehicle ‘environment. However, there is ng work

on myltimedia services in public vehicles.

Table A.1 — Standards’for vehicle systems
SDO Techn_ical Standard Title
committee

IEC TC9 IEC 62847 Railway applications — Urban guided transport management gnd
command/control systems

IEC TC9 IEC TS,62580 Electronic railway equipment — On-board multimedia and telematic
subsystems for railways

IEC TC 100/ TA 17 IEC'63033-1 Surround view system Part 1: General

IEC TC 100/ TA 17 IEC 63033-2 Surround view system Part 2: Recording methods of the surrgund
view system

IEC TC 100 / FAT7 IEC 63033-3 Surround view system Part 3: Measurement methods

IEC TC 100/ TA 17 IEC 63033-4 Surround view system Part 4: Application for Camera Monitor,
Systems

IEC T€.100/ TA 17 IEC 63005-1 Event video data recorder for road vehicle accidents Part 1: Basic
requirements

IEC TC 100/ TA 17 IEC 63005-2 Event video data recorder for road vehicle accidents Part 2: Test
methods for evaluating the performance of basic functions

IEC TC 100/ TA 17 IEC 63246-1 Configurable Car Infotainment Service (CCIS) — Part 1: General

IEC TC 100/ TA 17 IEC 63246-2 Configurable Car Infotainment Service (CCIS) — Part 2:
Requirements

IEC TC 100/ TA 17 IEC 63246-3 Configurable Car Infotainment Service (CCIS) — Part 3: Framework

IEC TC 100/ TA 17 IEC TR 63246-4 |Configurable Car Infotainment Service (CCIS) — Part 4: Protocol

ITU ITU-T SG 16 ITU-T F749.1 Functional requirements for vehicle gateways

ITU ITU-T SG 16 ITU-T F749.2 Service requirements for vehicle gateway platforms

ITU ITU-T SG 17 ITU-T X.1375 Methodologies for intrusion detection system on in-vehicle systems

ITU ITU-T SG 16 ITU-T H.550 Architecture and functional entities of vehicle gateway platforms
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Table A.2 shows the standards for communication interface. There are various communication-
related standards. However, the communication issues for infotainment services have not been
addressed.

Table A.2 — Standards for communication interfaces

SDO Technical Standard Title
committee

IEC TC 69 ISO 15118 Road vehicles — Vehicle to grid communication interface

ITU ITU-T SG 16 ITU-T H.560 Communications interface between external applications and a
vehicle gateway platform

ISO TC 22 1ISO 17356-1 Open interface for embedded automotive applications — Rarf 1:
General structure and terms, definitions and abbreviated)terins

ISO TC 22 1ISO 17356-2 Open interface for embedded automotive applications — Par{ 2:
OSEK/VDX specifications for binding OS, COM and NM

ISO TC 22 ISO 17356-3 Open interface for embedded automotive applications — Par{ 3:
OSEK/VDX Operating System (OS)

ISO TC 22 1ISO 17356-4 Open interface for embedded automotiveyapplications — Par{ 4:
OSEK/VDX Communication (COM)

ISO TC 22 1ISO 22900-1 Modular vehicle communication-interface (MVCI) — Part 1:
Hardware design requirements

ISO TC 22 1ISO 22900-2 Modular vehicle communication interface (MVCI) — Part 2:
Diagnostic protocol data(unit (D-PDU API)

ISO TC 22 1ISO 22900-3 Modular vehicle communication interface (MVCI) — Part 3:
Diagnostic servefjapplication programming interface (D-Seryer
API)

ISO TC 22 1ISO 22901-1 Open diagneostic data exchange (ODX) — Part 1: Data model
specification

ISO TC 22 1ISO 22901-2 Open diagnostic data exchange (ODX) — Part 2: Emissions-
related diagnostic data

ISO TC 22 1ISO 22901-3 Open diagnostic data exchange (ODX) — Part 3: Fault symptom
exchange description (FXD)

ITU ITU-T SG 17 ITU-T X.1372 Security guidelines for Vehicle-to-Everything (V2X)
communication

IEC TC9 IEC.61375 Electronic railway equipment — Train communication networ
(TCN)

3GPP 3GPP 3GPP TR Study on LTE support for Vehicle-to-Everything (V2X) serviges

22.885
3GPH 3GPP 3GPP TS Architecture enhancements for 5G System (5GS) to support
23.287 Vehicle-to-Everything (V2X) services

ISO TC.204 1ISO 15628 Intelligent transport systems — Dedicated short range
communication (DSRC) -- DSRC application layer

ISO TC 204 ISO/TS 16785 Electronic Fee Collection (EFC) — Application interface definition
between DSRC-OBE and externar n-veniclie devices

ISO TC 204 ISO 17515-1 Communications access for land mobiles (CALM) — Evolved
universal terrestrial radio access network (E-UTRAN) — Part 1:
General usage

ISO TC 204 1ISO 17515-2 Evolved universal terrestrial radio access network (E-UTRAN) —
Part 2: Device to device communications (D2D)

ISO TC 204 1ISO 17515-3 Evolved-universal terrestrial radio access network — Part 3: LTE-
V2X

ISO TC 22 1ISO 17458-1 FlexRay communications system — Part 1: General information
and use case definition

ISO TC 22 1ISO 17458-2 FlexRay communications system — Part 2: Data link layer
specification

ISO TC 22 1ISO 17458-3 FlexRay communications system — Part 3: Data link layer
conformance test specification
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