ETSI TR 122 947 v19.0.0 2025-10)

TECHNICAL REPORT

Universal Mobile Telecommunications System (UMTS);
Study on Personal Broadcast Service (PBS)
(3GPP TR 22.947 version 19.0.0 Release 19)

G

—
— ™

A GLOBAL INITIATIVE



3GPP TR 22.947 version 19.0.0 Release 19 1 ETSI TR 122 947 V19.0.0 (2025-10)

Reference
RTR/TSGS-0122947vj00

Keywords
UMTS

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16

Siret N° 348 623 562 00017 - APE 7112B
Association & but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° w061004871

Important notice

The present document can be downloaded from the
ETSI Search & Browse Standards application.

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the prevailing version of an ETSI
deliverable is the one made publicly available in PDF format on ETSI deliver repository.

Users should be aware that the present document may be revised or have its status changed,
this information is available in the Milestones listing.

If you find errors in the present document, please send your comments to
the relevant service listed under Committee Support Staff.

If you find a security vulnerability in the present document, please report it through our
Coordinated Vulnerability Disclosure (CVD) program.

Notice of disclaimer & limitation of liability

The information provided in the present deliverable is directed solely to professionals who have the appropriate degree of
experience to understand and interpret its content in accordance with generally accepted engineering or
other professional standard and applicable regulations.
No recommendation as to products and services or vendors is made or should be implied.

No representation or warranty is made that this deliverable is technically accurate or sufficient or conforms to any law
and/or governmental rule and/or regulation and further, no representation or warranty is made of merchantability or fithess
for any particular purpose or against infringement of intellectual property rights.

In no event shall ETSI be held liable for loss of profits or any other incidental or consequential damages.

Any software contained in this deliverable is provided "AS IS" with no warranties, express or implied, including but not
limited to, the warranties of merchantability, fithess for a particular purpose and non-infringement of intellectual property
rights and ETSI shall not be held liable in any event for any damages whatsoever (including, without limitation, damages

for loss of profits, business interruption, loss of information, or any other pecuniary loss) arising out of or related to the use
of or inability to use the software.

Copyright Notification

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying and
microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© ETSI 2025.
All rights reserved.

ETSI


https://www.etsi.org/standards-search
http://www.etsi.org/deliver
https://portal.etsi.org/Services/editHelp/Standards-development/Tracking-a-draft/Status-codes
https://portal.etsi.org/People/Commitee-Support-Staff
https://www.etsi.org/standards/coordinated-vulnerability-disclosure

3GPP TR 22.947 version 19.0.0 Release 19 2 ETSI TR 122 947 V19.0.0 (2025-10)

Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The declarations
pertaining to these essential IPRs, if any, are publicly available for ETSI members and non-member s, and can be
found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to
ETS in respect of ETS standards’, which is available from the ETS| Secretariat. Latest updates are available on the
ETSI IPR online database.

Pursuant to the ETSI Directivesincluding the ETSI IPR Policy, no investigation regarding the essentiality of IPRS,
including I PR searches, has been carried out by ETSI. No guarantee can be given as to the existence of other IPRs not
referenced in ETSI SR 000 314 (or the updates on the ETS| Web server) which are, or may be, or may become,
essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™, LTE™ and 5G™ logo are trademarks of ETSI registered for the benefit of its Members and of the
3GPP Organizational Partners. oneM 2M ™ |ogo is atrademark of ETSI registered for the benefit of its Members and of
the oneM2M Partners. GSM® and the GSM logo are trademarks registered and owned by the GSM Association.

Legal Notice

This Technical Report (TR) has been produced by ETSI 3rd Generation Partnership Project (3GPP).

The present document may refer to technical specifications or reports using their 3GPP identities. These shall be
interpreted as being references to the corresponding ETSI deliverables.

The cross reference between 3GPP and ETSI identities can be found at 3GPP to ETSI numbering cross-referencing.

Modal verbs terminology

In the present document "should", "should not", "may", "need not", "will", "will not", "can" and "cannot" areto be
interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of provisions).

"must” and "must not" are NOT alowed in ETSI deliverables except when used in direct citation.

ETSI


https://ipr.etsi.org/
https://webapp.etsi.org/key/queryform.asp
https://portal.etsi.org/Services/editHelp!/Howtostart/ETSIDraftingRules.aspx

3GPP TR 22.947 version 19.0.0 Release 19 3 ETSI TR 122 947 V19.0.0 (2025-10)

Contents

INtellectual Property RIGNES.... ..ot b e e e en e ns 2
LB INOLICE ...ttt b bt et h b e s e bt e E R e e e s et Rt e bt Rt e e e e e e e e eb e b e e ns 2
Modal VErDS EMINOIOQY.......cceeiiii ettt et e s be et e besaeetesaeeeesteeneebesreensesresaeessesnennes 2
0= Yo (o SRS 5
(o (1o 1o IS 5
1 o0 PRSPPI 6
2 L= = 010 SRR 6
3 Definitions, symbols and abbrevialionS .............covieeeiecies e e e 6
31 DEfINITIONS. ...t r e ettt e et e e te e s be e be e beeabesaeesheesbeesbeesseeseesaeesaeeseenseeateensesseesteeteentenn 6
3.2 SYIMDOIS. ... ottt bt b e st b e e e st b e s e e h e e bt SE e e b€ SR e R e bt R e R e R e R e e b e nR e e bt R et ebe e e e ebe e e ere s 7
33 ADDIEVIBLIONS ...ttt et ettt et e et e et e et e e tesaeesaeesheesaeeseeaseeaeeebeeebe e be e beeteensesaeesaeesreesaeereenreans 7
4 (1= aC = I (=STor T o1 o o ISR 7
4.1 Service CONCEPL AN AEFINITION .......cc.veiieieece e e e e b e e teeseeste e teenteeneeeneesnnesnes 7
4.2 ROIES Of BCLOIS TN USE CASES ... ettt sttt sttt ettt st b e bt bt ae et bese bt s bt eb e sbeeme e st e e e e e bese e besbeebeeneeneennens 8
42.1 Personal Broadcast Content Provider (PBCP) .......c.ccciiiieie ettt ste st e et seesae e sneenae e e 8
422 Personal Broadcast Service Provider (PBSP) .......ooeiio ittt 8
4.2.3 Broadcast SErVICE USEr (BSU)......coiiiiieieeie i etesties et e e s ae s ee e s et eaeesaessaesta e seen e snaesneesaeesneesseenseensnans 8
424 Mobile Broadcast/Multicast Network Operator (MBNO) .........cooieiiiiininieiee e seeeenen 8
5 L L 0 - S SSR 10
51 Receive only personal Streaming CONTENE SEIVICES .......c.uiviieuirieieiireeeet sttt si et e e sae e enes 10
511 SEIVICE TESCITPLION. ...ttt sttt b et b e et b e e a e eb e s et b e s e et e b e se et eb e e ebesb e e ebesbeneebesbesnenea 10
512 SEIVICE DBNEFIT ...t bt s e b bbbt h e e bt et et bt b aeeneer e 10
513 AAItiONE] FEIMEIKS ...ttt bbbt e e e et e se e bt s bt eb e e e e e e b e sb e ebesreene e e enrenes 10
514 S A Lo = [N == 1 10
52 Interactive Personal BroadCast SEIVICES. ........coeeieieiierieitise sttt st a e b e b e sne e e s 11
521 S S AT er SN0 (=== o 1 o) o 11
522 SEIVICE DBNEFIT ...t bt s e b bbbt h e e bt et et bt b aeeneer e 11
523 AdAItIONE] FEIMAIKS ...t st ete et e e e et e ebe e be e beeabesatesaeesaeesaeesbeenteenteentesseesaeesanas 11
524 SEIVICE FEOUITEITIENES. ...ttt ettt sttt ettt sttt b e bt b e e eb e s b e e eb e s b e e ebese et ebese et eb e se e st et e sb e e ebesbe e ebenbennenea 11
53 MODile CONLENt PrOVIAEr SEIVICE.....ccuei ettt ettt s st sre et e et e s ae e sbe e beesbeesbeesreenresaneeans 12
531 SEIVICE TESCITPLION. ...ttt ettt b et b e et b et a bt et b e s e et e bt se et eb e e ekt s b e e ebesbeseebenbennenen 12
5.3.2 SEIVICE DENETIT ..ttt et e st e e s te e s beeteeaeeeaeeebeeaseeaeesteesbeebeeteenresnnesans 12
533 AAItiONE] FEIMEIKS ...ttt bbbt e e e b e se e eb e s bt e b e et e e e b e sbeebesneene e e enrenes 13
534 S A Lo = [N =11 1 13
54 Public Transport Information BroadCast SEIVICE ........ccueieerieeieieieeseeseesae e see et ae e e e ste e eeeeesneesnes 13
54.1 S VLo N0 (=== o 1 1 o) o S 13
542 SEIVICE DBNEFIT ...t et e bt bbbt h e e bt n bbbt ene e e 14
54.3 AAItiONE] FEIMEIKS ...ttt bbbt e e e b e se e eb e s bt e b e et e e e b e sbeebesneene e e enrenes 14
544 SEIVICE FEOUITEITIENES. .. ...ttt sttt ettt ettt b bt b e s b et eb e b e e eb e s b e e eb e sa et e b e se et eb e sbene ek e sb e e ebesbe e ebenbennenea 14
55 SHArEA VOD SEIVICE......eeicteectiectee ettt sttt e ettt et e et eebe et e et e e beesbesaeesheesheesbeeaseensesaeesseenbeenteenteeseeensesaeesanas 14
551 SEIVICE TESCITPLION. ...ttt ettt b et b e et b e e a e bt et b e s e et bt se et eb e e ek e sb e e ebesbeneebenbesnenen 14
5.5.2 SEIVICE DENETIL ..ttt et e st e st e s te e s be et e e aeeeaeeebeeaseeaeesteesteesbeebeensesneeeans 15
55.3 AdAItIONE] FEIMAIKS ...ttt st et et e et e e be e be e beeabesatesaaesaeesaeesseenteenbeentesssesanesanas 15
554 SEIVICE FEOUITEITIENES. ...ttt ettt ettt eh sttt b et b e b e eb e s b et eb e sb e e eb e se et e b e se et eb e seene ek e sbe e ebesbe e ebenbennenea 15
5.6 Personal DOWNI0ad CONTENE SEIVICE........oiiiiiiieeeieeeeee ettt bbbt e et e b saeene e e e e s 15
5.6.1 S AT er SN0 (=== o 1 o) o S 15
56.2 SEIVICE DBNEFIT ...t bt s e b bbbt h e e bt et et bt b aeeneer e 16
56.3 AAItiONE] FEIMEIKS ...ttt bbbt e e e b e se e eb e s bt e b e et e e e b e sbeebesneene e e enrenes 16
5.6.4 S A Lo = [N =111 16
5.7 LOCAliZEA BrOAOCASE SEIVICE ....cuveiee ettt ettt ettt et st e s s ae e sbe et e eateeasesbeesbeesbeesbeeseensesnnenans 16
571 SEIVICE TESCITPLION. ...ttt b et b e et b e e a e bt s e et b e s e et eb e se et eb et ekt s b e e ebesbeneebesbennenen 16
5.7.2 SEIVICE DENETIL ..ttt et e st e st e s te e s be et e e aeeeaeeebeeaseeaeesteesteesbeebeensesneeeans 16

ETSI



3GPP TR 22.947 version 19.0.0 Release 19 4 ETSI TR 122 947 V19.0.0 (2025-10)

5.7.3 W (o 1 1 g I =00 PSR 17
574 SEIVICE FEOUITEITIENES. ...ttt ettt ettt stttk b et b s b e eb s b e e eb e s b e e eb e sE e e e b e se et eb e se e st ek e sb e e ebesbe e ebesbennenea 17
6 (O 7= (01 o R 17
7 SECUNITY ..tttk h b bbb et e e e st e s e bt e R e b e E £ R e R e R e R e e oA e e R e e R e e R e R e R e e e e e ne R e n e ns 17
8 L0 x0T TS 17
Annex A: ChANGE NISLOIY ...t b b et e n e ne e 18
L TS 0 YT P PP TRURURORPN 19

ETSI



3GPP TR 22.947 version 19.0.0 Release 19 5 ETSI TR 122 947 V19.0.0 (2025-10)

Foreword

This Technical Report has been produced by the 3@ Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.

Introduction

As amobile service network evolves to a versatile packet data network, the service paradigm of mobile operatorsis
gradually shifting from voice oriented communication to multimedia information sharing. A mobile device is no longer
asimpletool for person to person communication, but now becomes an indispensable item for receiving essential
information distributed for human society. Information for entertainment services such as TV or Radio show, aswell as
information for public safety, energy saving, environmental conservation, and for searching emergency aid, need to be
delivered to the right person at the right time in any location. The multimedia broadcast service, MBM S [2], and packet
switched streaming [8][9] is awidely deployed technique which fulfils the basic service requirements. However
provisioning of content is currently allowed for alimited group of content providers, and ordinary users have no way to
utilize the service.

The rationale of Personal Broadcast Service isto give an open opportunity for ordinary people to generate content, and
broadcast it on air. A variety of broadcast services and a new device market may emerge once users are able to access
the content distribution service. Abundant broadcast content will be available to be selected by 3GPP users. The extent
of other potential service areais unbounded.

The objective of this document is to present some envisaged use cases of Personal Broadcast Service, for creative
engineers and standard developers to pursue further investigation of PBS, and move to the next steps necessary for
enhancement of relevant 3GPP standards.
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1 Scope

This Technical Report presents potential use cases of Personal Broadcast Service. It aimsto take account of service and
system aspect of PBS. The minimum set of service requirements associated with each use case will be identified.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

o References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

e For aspecific reference, subsequent revisions do not apply.

o For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

2] 3GPP TS 22.146: "Multimedia Broadcast/Multicast Service; Stage 1".

[3] 3GPP TS 22.246: "Multimedia Broadcast/M ulticast Service (MBMS) user services'.

[4] 3GPP TS 23.246: "Multimedia Broadcast/Multicast Service (MBMS); Architecture and functional
description”.

[5] ETSI TS 181 016 v.2.0.0, "Telecommunications and I nternet converged Services and Protocols for
Advanced Networking (TISPAN); Service Layer Requirementsto Integrate NGN Services and
IPTV," 2007-11

[6] OMA, "Mobile Broadcast Services Requirements,” Approved Version 1.0 — 12 Feb 2009

[7] 3GPP TS 22.115: “Service Aspects; Charging and Billing (Release-9)”

[8] 3GPP TS 22.233: "Transparent end-to-end packet-switched streaming service; Stage 1.

[9] 3GPP TS 26.234: " Transparent end-to-end Packet-switched Streaming Service (PSS); Protocols
and codecs'.

[10] 3GPP TS 26.346: "Multimedia Broadcast/Multicast Service (MBMS); Protocols and codecs'.

[11] U.S. Department of Transportation Research and Innovative Technology Administration,

“Intelligent Transportation Systems Benefits, Costs, Deployment, and L essons L earned: 2008
Update’, September 2008, www.its.dot.gov

[12] ERTICO - ITS Europe, “Activities 2008”, 08 May 2008, www.ertico.com

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions givenin TR 21.905 [1] and the following apply. A
term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

(void)
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3.2 Symbols

For the purposes of the present document, the following symbols apply:

(void)

3.3 Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An
abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in
TR 21.905[1].

BSU Broadcast Service User
CoD Contents on Demand
MBNO Mobile Broadcast/Multicast Network Operator
PBS Personal Broadcast Service
PBSP Personal Broadcast Service Provider
PBSF Personal Broadcast Service Function
PBCP Personal Broadcast Contents Provider
UGC User Generated Contents
VoD Video on Demand
4 General description

4.1 Service concept and definition

Personal Broadcast Service (PBS) is a content distribution service using 3GPP accesses. This enables any Internet user,
private company or mobile user to generate content, and broadcast/multicast it to mobile users. Types of User
Generated Content (UGC) in this context include not only multimediafiles such as video, audio or image, but also
variety of digital information distributed for various purposes such as e.g. public safety, energy saving, environment
conservation.

The User Generated Content can be distributed in either atime unconstrained Content on-Demand (CoD) method, or in
atime constrained, real-time method. In the former case, the contents are uploaded to a server and downloaded at the
request of usersat a convenient time. Most CoD applications and some MBMS user services may be delivered using
unicast bearers as defined in [3][10]. However in some application, CoD users may share the content using multicast
bearer service. A use case of shared VoD service is presented in this document.

In the case of live broadcast, content is delivered to multiple users simultaneously, as such a broadcast or multicast
bearer is necessary for resource saving. A broadcast bearer service [3] is efficient when alarge number of receivers are
expected and the receivers are spread in many cellular areas. Major TV or Radio services are examples that may utilize
such a broadcast bearer. UGC stream may al so be transmitted using broadcast bearer if the population of receivers
justifies cost for delivering the content. Private show of very popular celebrity or daily episodes of small production
company may be a potential example. Another area of use case islocalized broadcast in campus, theatre or theme park.
Details of the use cases are presented in this document.

In contrast to broadcast bearer service, UGC will be delivered using multicast bearer service in many use cases. Content
providers of Personal Broadcast Service may appear and disappear at any time. Content distribution may commence on
an ad-hoc basis. Therefore, it will be inefficient to pre-allocate resources for such unpredictable content providers. New
interfaces and requirements will be necessary to support such content providers. The communication may occasionally
be bi-directional. Interactive data generated by mobile receivers needs to be passed to content providers. Some
additional functions, e.g. time-stamping or adding cell ID, may need to be performed on upstream user data. This
aspects associated with interactivity will be discussed in detail.

Currently, 3GPP supports an OMA [6] defined interface to be used between mobile operator and broadcast content
provider [4]. Therefore, most broadcast applications that require a static allocation of resource may be supported using
existing 3GPP and OMA standards. However new set of requirements and standards may be necessary to support
distinctive features of PBS use cases as introduced in this document.
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4.2 Roles of actors in use cases

The roles of major actors used in the description of each use case are explained in this section.

4.2.1 Personal Broadcast Content Provider (PBCP)

Personal Broadcast Content Provider (PBCP) is an individual or organization that produces el ectronic content for the
purpose of distribution to mobile users. Any Internet user, company, school, government or even mgjor TV or radio
broadcasting company can be a Personal Broadcast Content Provider if one uses PBS.

In order to provide PBS service, PBCP needs to make information about the content available to a service provider, and
reserve necessary resources viaawired or wireless connection that will be used for content delivery. The connection
may be established via Internet or 3GPP radio access. When 3GPP radio access is used, the type of content provider is
referred to Mobile PBCP. The Mobile PBCP is a 3GPP user, and the user typically generates contents whileitis
moving.

PBCP may receive user dataviathe Internet. For example, interactive data transmitted by service users, or user
information provided by mobile operator can be delivered to PBCP.

4.2.2 Personal Broadcast Service Provider (PBSP)

Personal Broadcast Service Provider (PBSP) is an independent service provider whose mgjor role is brokering content
delivery between PBCPs and the mobile operator. While it is always possible for a mobile operator to directly receive
contents from PBCPs without the involvement of PBSP, independent service providers may do better business by
advertising, collecting good PBCPs and devel oping convenient User Interface software. Use cases in this document
assume the role of PBSP between mobile operator and PBCP.

In some use cases, distinction between PBCP and PBSP is unclear. An example is when a PBSP creates contents using
automated content production machine or unmanned device, e.g. game server, surveillance camera. In such case, the
role of PBSP and PBCP are combined.

4.2.3 Broadcast Service User (BSU)

The Broadcast Service User (BSU) istypically a 3GPP UE that consumes PBS content distributed via 3GPP accesses.
Some use cases assume a dedicated PBS service terminal integrated with a vehicle (e.g. car audio, GPS navigation) be
used rather than a hand held device. The actual transmission method (i.e. unicast, MBMYS) is transparent to the BSU.

4.2.4 Mobile Broadcast/Multicast Network Operator (MBNO)

The Mobile Broadcast Network Operator (MBNO) provides content distribution services to PBSP and PBCP. The
service typically includes distribution of content information, session notification and content transmission. MBNO is
responsible for protecting content from unauthorized access by users. MBNO may report information of usage statistics
(e.0. receiver population, resource consumption, access failure of user) to PBSP and PBCP.

When an interactive service is requested, the MBNO provides reliable bi-direction communication path between BSUs
and PBSP (or PBCP). Upon reception of BSU data, MBNO may perform access control, fairness control, DoS
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prevention and other filtering actions. MBNO may further perform some value added functions on the BSU data, such
as e.g. time-stamping, appending cell identity.
Figure 1 below shows an example of service association between the actors.

Note: Thisdiagram isintended to provide clarification of the MBNO service interaction with other actors.

Static Resource Provisioning =— —— —

Dynamic Resource Provisioning =======<=- Broadcast
roadcas

content provider

BSU PBSP PBCP

Mobile PBCP Y I PBCP

PLMN Internet

Figure 1. MBNO service association with actors

In Figure 1, the PBSF (Personal Broadcast Service Function) box depicts an interconnection point with PBSP, PBCP
and Mobile PBCP. The PBSF may be a sub-function of the BM-SC [4] or an independent network element. Details of
the architectural description are beyond the scope of this document.

Figure 1 illustrates that MBNO needs to provide external interfaces to PBSP and PBCP respectively, and an internal
interface via network of the Mobile PBCP. The interfaces are used for dynamic resource provisioning , content
delivery, information transfer, upstream data delivery, and there may be other uses. The interface between MBNO and
broadcast content provider is used for static resource provisioning, and it is shown for completeness.
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5 Use cases

5.1 Receive only personal streaming content services

5.1.1 Service description

The receive only personal streaming content serviceis similar to real-time Internet TV or radio service. Any Internet
user or 3GPP user may register the service, and distribute contents at their convenient time. The content provider (i.e.
PBCP) should be able to negotiate resources and costs for distribution of contents. The negotiation may be performed
directly with operator (i.e. MBNO) or indirectly viaPBSP. Failure of receiver (i.e. BSU) access to the content due to
resource shortage or UE incapability should be reported to PBCP, therefore PBCP may adjust resource demand of the
content.

Notification should be given to BSUs prior to PBS session initiation. The BSU may choose categories of broadcast to
be notified about, e.g. from an electronic service guide. The service system of this use case must be able to support
various size of BSU group, from single user to hundreds of users per cell.

From a user's perspective, the service typeis similar to operator provided TV or VoD service[3]. List of available PBS
streams may be provided and users may change content streams. Latency for content switching must be within a
bearable bound to the user’s perception.

BSUs should be able to access PBS service using third party software which is not supplied by MBNO or PBSP.

QoS should be supported. Resource allocation may be triggered by the request of user or by service provider. It should
be possible to report the number of users to the service provider, and remove resource when there is no more a user
receiving the service.

A number of subscription and charging methods should be supported. For example, the PBS service can be provided
based on monthly subscription, pre-paid subscription (e.g. pay-per-service, pay-per-usage), temporary subscription for

limited period or without requiring subscription at all. Roaming users should also be able to access the service based on
operator policy.

51.2 Service benefit

Any Internet or 3GPP user may have an opportunity to broadcast one's own streaming content on air. 3GPP users may
enjoy an abundance of real-time streaming content in addition to MBMS TV service [3]. A dedicated service terminal
(e.g. car audio or portable radio capable of receiving PBS) and new service markets may emerge.

51.3 Additional remarks

Broad range of use cases of mobile broadcast are studied in other standard organizations. Interested readers are advised
to reference [5][6] for use cases that are not fully listed in this document.

This use case and the requirements can generally be applied to other use cases.

5.1.4  Service requirements

® PBSP and PBCP (including Mobile PBCP) should be able to negotiate QoS and cost for content distribution.
® PBSPand PBCP (including Mobile PBCP) should be able to request notification prior to content transmission.
® Notification may be given to BSUs prior to streaming session initiation.

® BSUsmay be able to choose categories of content to be notified about, e.g. from an electronic service guide.
® BSUsshould be able to access PBS service using third party user interface software.

® Statistical information (e.g number of BSUs, resource usage) should be collected and make available to PBSP and
PBCP.
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® |t should be possible that failure of BSU access (e.g. resource shortage or UE incapability) be reported to PBCP.
® Handover within the same radio access technology should be transparent to BSU.

® | atency for content switching should be within an acceptable bound to user perception.

® QoS should be supported.

® When macro cell and Home (e)NodeB cell are combined, service continuity between the cells should be supported.

5.2 Interactive Personal Broadcast Services

5.2.1 Service description

Interactive Personal Broadcast Service is a bi-directional content distribution service. In this use case, BSUs may
transmit uplink data, and PBCP may use the feedback data for downlink content generation. Interactivity can be
supported in two types of services, embedded menu type service and conversation type service.

In embedded menu type service, PBCP integrates sub-menus in streaming content which are displayed on top of avideo
image. When BSU selects a menu, short uplink message is transmitted, or a dedicated bearer is established for further
interaction with an application server. Use cases of this service type are on-line opinion poll, on-line auction, interactive
shopping or electronic coupon service [5][6].

In conversation type service, BSUs may participate in real-time talk show using human readable data, such as text,
image, short voice or video clips. PBCP may combine the BSU transmitted data with streaming content. PBCP may
control membership for participation in conversation. For example, PBCP may send invitation message to one of BSUs
or refuse service to abusive participant. MBNO isrequired to support necessary functions to perform access control and
policy control over BSU transmitted data. Quality and fairness as well as delay constraint must be guaranteed, therefore
human interaction between PBCP and BSUs is well supported.

MBNO may also transmit supplemental information when it delivers BSU data. For example in applications like on-line
auction, timestamp can be added on BSU transmitted data in order to use the information for determining best bidder.
Other information as location of BSU, current cell identity, UE capability may also be appended.

522 Service benefit

The interactive service offers users opportunity to participate in broadcasting.

The upstream data generated by service interaction will improve operator revenue. |n embedded menu type service, the
web link may point to the portal service of PBSP. Multi-party conversation using interactive PBS may be a new revenue
creating service.

523 Additional remarks

The multi-party conversation type PBS service offers similar user experience as conference call or Push to talk on
Céllular (PoC). While these services use multiple unicast connections, conversation type PBS service is based on
multicast or broadcast bearer, as aresult, resource usage is efficient, in particular when the communicating parties are
camping in the same cell.

Another popular use case based on interactive broadcast service is on-line gaming of which detail of service scenario is
described in [5][6].
5.2.4  Service requirements

e Embedded menu type interactive PBS service should be supported.

o Conversation type interactive PBS service should be supported.

¢ |t should be possible to configure access control and policy control over BSU data transmission.
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e Supplemental information (e.g timestamp, cell identity) in addition to upstream user data should be made
availableto PBSP or PBCP.

5.3 Mobile Content Provider Service

5.3.1 Service description

The Mobile Content Provider (i.e. Maobile PBCP) provides personal broadcasting service using mobile device. Typical
use cases are outdoor group activities such as guided tour, sport activity, school excursion.

For example in a guided tour, atourist guide use mobile device for speaking group of tourists instead of using noisy
amplifier. Streaming audio[9][10] as well as multimedia information, electronic tickets for entering tourist sites can be
distributed. The location information of the tourist guide is constantly broadcast that the tourists may keep track of the
guide when they are spread in large area. Paging capability of the mobile PBCP is an important function to support
because the tourist guide needs to reassemble the group and move to another location. Interactive communication
between the mobile PBCP and users also need to be supported.

Figure 2 Use Case for Guided Tour

In other service scenario, carpoolers may find suitable car drivers around their location using PBS.

The user who looks for car sharer sends a request message to PBSP (i.e. carpool service provider) with information of
current location and destination. The PBSP verifies the identity of the requester, and broadcasts the message in the area
the requester is waiting. The PBSP may broadcast additional information of the requester (e.g. image, personal
preference, native town) that the car drivers may find interest to the message.

Car drivers who received the message calculate the route, and if it is possible to share the car, the driver sends his offer
to PBSP. The PBSP also verifiesidentity of the drivers, and sends information of driversto the requester. When there
are multiple drivers offering carpool, the requester selects one of the drivers and directly contact to the driver. Courtesy
message of refusal may be given to other drivers by PBSP on behalf of the requester.

5.3.2 Service benefit
Group of usersinvolved in outdoor activity may keep contact using mobile device.
The mobile operator may charge for uplink usage of mobile PBCP or broadcast reception of BSUs.

Carpool has been promoted in many countries for public benefit, such as energy saving, green-house gas reduction,
urban traffic reduction. The PBS based carpool service will greatly improve convenience and safety of carpooling
because PBSP provides service to those members that identity is proven.
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533 Additional remarks

None.

5.34 Service requirements

It should be possible for mobile user providing content distribution service using PBS.
® Interactivity should be supported between mobile content provider and service users.
® Mobile content provider should be able to page multiple users

® Mobile content provider should be able to limit the area of content broadcast based on geographical location
information

54 Public Transport Information Broadcast Service

54.1 Service description

This service provides information of public transport (e.g. current bus location, passenger boarding state, estimated
arrival time) to mobile users. Similar service has been known in ITS (Intelligent Transport Systems) [11][12] area, and
some pioneering services have already been introduced in some country. A service case is that the location of Busis
monitored using road side wireless sensors, and the information is provided to public using ARS (Automated Response
System), SM S or fixed display installed in each bus stop.

This PBS based service further improves convenience of I TS by delivering tracking information of public transportation
directly to mobile device. It is assumed all public vehicles periodically report information of location (e.g. GPS
coordinates) to PBSP (i.e. ITS server in this context) via 3GPP accesses. A user connects to PBSP using mobile device
and plans route, transit stations and vehicles to use, and register the trip. Thisregistration of trip information may not
necessarily require reservation of seat or payment of fee. The PBSP periodically broadcast information of selected
vehiclesin the area of the user. Note that there may be multiple users waiting the same vehicle that sending the
information repeatedly to each individual device will be inefficient. The mobile device receives information of all
connecting vehicles and shows estimated arrival time, passenger boarding state, etc. If avehicleis fully boarded or
delay is expected, alternative route is suggested. As a vehicle approaches to user location, the mobile device alarms and
the user rides one the vehicle. The mobile device alarms again at each transit station and shows guide information for
changing vehicle.
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Figure 3 Use Case for Public Transport Information Service

5472 Service benefit

This service will be helpful to regular commuters as well as travelers who visiting unknown place.

Passengers do not need to wait in outdoor bus stop, but they may wait in nearby comfort place, such as coffee shop,
because they know the location of vehicles.

Critical information of vehicles, such as unexpected delay or over-boarding state, can be spread quickly that waiting
users may choose alternative transportation. This behavior will also be helpful to alleviate congestion state.

543 Additional remarks

This service requires pre-registration of trip plan by usersin order to broadcast information of selected vehicle. Using
theinformation, it is possible to estimate number of passengers to ride on each vehicle. The transportation company
may use the information to improve service. For example the company may deploy reserve vehicle into busy lineif
unexpected surge of passengersisforecasted.

Note that public transport system may be different by each city and country. However the information format and user
interface of this service need to be consistent. This may require global standard for service.

Charging aspect is an interesting issue if pre or post-payment using mobile device is supported. In particular,
considering overseas roaming user, the mobile device can be used as versatile charging device for any type of public
transportation in any country.

5.4.4  Service requirements

® |t should be possible to broadcast public transport information (e.g. ITS) using PBS.

5.5 Shared VoD Service

55.1 Service description

This service offers VoD (Video on Demand) like broadcast service by sharing content streams with multiple users.
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Similar to VoD service, users browse list of contents and send their request for content distribution to a service
provider. The service provider selects a content that has received the request from the largest number of users. The
service provider checks if amulticast stream for the selected content can be allocated in the cells that the users are
camping. If thereis sufficient resource available, the service provider broadcasts a notification to users. Users may join
the multicast session and start receiving the content stream, as a result, it maximizes the opportunity for resource
sharing.

When the request of the largest group is satisfied, the service provider selects content request of the next largest group
for multicast stream allocation. If there is any cell that necessary resource cannot be reserved, the service provider waits
until multicast stream can be allocated in all cellsthat users of the next largest group are camping.

From the user's perspective, the user may immediately join any on-going Shard VoD session, or send a request for new
content distribution. If the requested content is a popular one, it may quickly gather sufficient number of requests and
distributed frequently. However, if the content is ararely viewed one, resource for the content may be allocated only
when the network isfree. In that case, the user may need to set a function for automatic saving and view the content
later.

Asthe users move in and out of a cell, handover should be performed with minimum service interruption. Resourcein a
cell may quickly be depleted if users of different content streams coincidentally convergein acell. In that case, it
should be possible to reduce transmission rate of streams, e.g. discarding some packets, with sacrificing video quality.
Quiality degradation due to packet dropping should be confined in acell and it should not affect streams in other cells.

552 Service benefit

Since the Shared VoD service maximizes opportunity for resource sharing, relatively large number of users can be
serviced than the case providing contents using VoD. It also has an effect to reduce the service cost by sharing the
expense with large number of users.

55.3 Additional remarks

The key aspect of this service is use of multicast service bearer in providing VoD like service in order to achieve
bandwidth saving. However the level of efficiency may aso be achieved using broadcast service bearer if the
population of users justifies global allocation of resource. In this case, a periodic counting of users should be supported
that if the number of usersis reduced to certain degree, the service bearer can be switched to unicast or multicast service
bearer and the broadcast resource can be reassigned to other contents.

554 Service requirements
® |t should be possible to provide shard VoD service using PBS.

® |t should be possible for PBSP to identify cells of users.

® |t should be possible for PBSP to designate cellsto broadcast message.

5.6 Personal Download Content Service

5.6.1 Service description

Users are able to download lucrative contents on aregular basis from a content provider. A typical user behavior isto
download the contents and consume it when commuting back and forth between home and working place. The service
is getting popular and an increasing number of users use to download Mbytes files when travelling. The content isthe
same for each user and users are expected to consume the service when it's most appropriate for them.

For an MBNO this gives an opportunity. The service approach, which is based on point-to-point download is resource
wasting. Asthe service subscribers can be reached simultaneously over their respective broadcast area, why not to
allocate a few seconds radio resource during the off peak time and download the contents to many users at the same
time. Once downloaded, the non time critical content can be consumed whenever the subscribers want. This approach is
resource efficient and allows a good business opportunity for MBNO and PBCP. By allocating a slot from broadcast
resourceit is able to satisfy PBCPs business need without overloading network (see 26.346 for MBM S download).
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56.2 Service benefit

This property gives an opportunity to download large files to many usersin aresource saving manner compared to
point-to-point download approach.

This property enables new business model for MBNOs, PBCP and PBSPs.

This property enables an enjoyable service for BSUs.

5.6.3 Additional remarks

File download can be performed using pull mode or push mode service.

5.6.4 Service requirements

® PBSP and PBCP (including Mobile PBCP) should be able to register for the content distribution service via
the Internet or 3GPPP access.

® PBSP and PBCP (including Mobile PBCP) should be able to request notification prior to content

transmission.
® |t should be possible to give notification to BSUs prior to download session initiation.
®  Statistical information (e.g. number of BSUs, resource usage) should be reported to PBSP and PBCP.

® Meansto accomplish content download in case of failure e.g. due to handover shall be provided

5.7 Localized Broadcast Service

5.7.1 Service description

This service provides free or discounted access of PBS service available only in a designated area, such as campus,
shopping mall, stadium or theme park. For example, video lectures or company seminar can be broadcast to students or
employeesin a campus. Tourist guide or free movie can be provided to visitors of park, shopping mall or other public
place. When multiple cameras are installed in concert hall, theatre or sports stadium, live broadcast streams of different
view point can be provided to audience, that users may choose their favourite view of player, sound or multi-language
speech.

Notification of availability of the service should be given to eligible user when the user enters into the designated area.
However the user should be able to disable reception of PBS notification selectively according to pre-configured
category. For example, the user may disable any PBS notification activated around shops, but the user may allow
notification around tourist sites. The service provider (i.e. PBSP and PBCP in this context) may a so transmit message
or notification in order to announce important update of session.

The designated service area may consist of macro cell, Home (€)NodeB cell or combination of both. When macro cell
and CSG cell are combined to form a designated area, service continuity of localized broadcast should be supported
when users move between the macro cell and Home (e)NodeB cell. Subject to operator policy and user subscription
type, service continuity should be supported when a user moves out of the designated area. Otherwise, it is acceptable to
discontinue the localized broadcast service outside of the designated area.

57.2 Service benefit

Major benefit to customer is free or discounted charging of the service in the designated area. Operator may offer lower
service cost in the area where focused use of the service by large population is expected. Companies or organization
may pay for the service cost to provide free customer service. Users may enjoy live broadcast information conveniently
using mobile device. New concept of electronic marketing using localized broadcast may ultimately replace typical
paper leaflets or handouts distributed for advertisement.
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57.3 Additional remarks

None.

5.7.4 Service requirements

® |ocalized broadcast service should be supported in area consisting of one or more macro cells, Home
(e)NodeB cells or combination of both cells.

° When macro cell and Home (€)NodeB cell are combined to congtitute alocalized broadcast service area,
service continuity between the cells should be supported.

) Notification of availability of the service should be given to eligible user in an event that the user enters
into alocalized broadcast area.

) User shall be able to disable or enable reception of notification according to pre-configured service
category.

(] QoS should be supported for localized broadcast service.

) Subject to operator policy and user subscription type, the service provider of the localized broadcast should
be able to disable or enable access of users.

6 Charging
Various charging and billing methods described in TS22.115 [ 7] should be supported.

PBSP or PBCP may pay for the service cost if they want to provide free access service. Use cases of shopping mall or
tourist place isthe example.

Subject to service contract with PBSP or PBCP, operator may need to share the profit collected from BSUs. Multi-party
on-line gaming or music download service is the example.

It should be possible to support variable charging rate by access hour.

7 Security

The PBS should be protected against unauthorized access.

The BSU may hide or disclose privacy information to PBCP.

8 Conclusion

PBSis an enabling technology for any private organization or ordinary user to broadcast one’s own contents on air. The
service is characterised by one-to-many group mobile communication that the potential benefit has not been sufficiently
studied. Use cases and benefits to users, operators as well as device manufacturers are investigated in this document.
Some requirements and charging aspects necessary to support PBS are presented.

It is concluded that full range of service interaction between personal content providers and users may not be supported
adequately in existing 3GPP specification. Further enhancement in existing 3GPP specification may be necessary..
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