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Foreword
This Technical Specification 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

MBMS is a point-to-multipoint service in which datais transmitted from a single source entity to multiple recipients.
Transmitting the same data to multiple recipients allows network resources to be shared.

The MBMS bearer service offers two modes:
e Broadcast Mode.

e Multicast Mode.

MBMS user services can be built on top of the MBMS bearer service. The present document specifies two delivery
methods for the MBM S user services: download and streaming. Examples of applications using the download delivery
method are news and software upgrades. Delivery of live music is an example of an application using the streaming
delivery method.

There can be several MBM S user services. The objective of the present document is the definition of a set of media
codecs, formats and transport/application protocols to enable the deployment of MBMS user services. The present
document takes into consideration the need to maximize the reuse of components of already specified services like PSS
and MMS.
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1 Scope

The present document defines a set of media codecs, formats and transport/application protocols to enable the
deployment of MBM S user services over the MBM S bearer service within the 3GPP system.

In this version of the specification, only MBMS download and streaming delivery methods are specified. The present
document does not preclude the use of other delivery methods.

The present document includes information applicable to network operators, service providers and manufacturers.

2 References

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

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

o For aspecific reference, subsequent revisions do not apply.
e 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.
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[9] IETF RFC 3926 (October 2004): "FLUTE - File Delivery over Unidirectional Transport", T. Paila,
M. Luby, R. Lehtonen, V. Roca, R. Walsh.

[10] IETF RFC 3450 (December 2002): " Asynchronous Layered Coding (ALC) Protocol Instantiation”,
M. Luby, J. Gemmell, L. Vicisano, L. Rizzo, J. Crowcroft.

[11] IETF RFC 3451 (December 2002): "Layered Coding Transport (LCT) Building Block™, M. Luby,
J. Gemmell, L. Vicisano, L. Rizzo, M. Handley, J. Crowcroft.

[12] IETF RFC 3452 (December 2002): "Forward Error Correction (FEC) Building Block", M. Luby,
L. Vicisano, J. Gemmell, L. Rizzo, M. Handley, J. Crowcroft.

[13] IETF RFC 3695 (February 2004): "Compact Forward Error Correction (FEC) Schemes®, M. Luby,
L. Vicisano.
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[16] IETF RFC 3266 (June 2002): " Support for IPv6 in Session Description Protocol (SDP)", S. Olson,
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[17] IETF RFC 3048 (January 2001): "Reliable Multicast Transport Building Blocks for One-to-Many
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3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following
apply:

Broadcast session: See 3GPP TS 22.146 [2].

Forward Error Correction (FEC): in the context of MBMS, a FEC mechanism is used at the application layer to
allow MBMS receiversto recover lost SDUs

FLUTE channel: equivalent to an ALC/LCT channel
An ALC/LCT channel is defined by the combination of a sender and an address associated with the channel by the
sender (RFC 3926 [9]).

Multicast joining: See 3GPP TS 22.146 [2].
M ulticast session: See 3GPP TS 22.146 [2].
M ultimedia Broadcast/M ulticast Service (MBMYS): See 3GPP TS 22.146 [2].

MBM S user services: MBMS User Service may use more than one Multimedia Broadcast/M ulticast Service (bearer
service) and more than one Broadcast and/or Multicast session

See 3GPP TS 22.246 [3].

MBM Suser service discovery/announcement: user service discovery refersto methods for the UE to obtain the list of
available MBM S user services along with information on the user service and the user service announcement refers to
methods for the MBMSS service provider to make the list of available MBM S user services along with information on
the user service available to the UE

MBM S user serviceinitiation: UE mechanisms to setup the reception of MBMS user service data
Theinitiation procedure takes place after the discovery of the MBMS user service

MBM S delivery method: mechanism used by aMBMS user service to deliver content
An MBMS delivery method uses MBMS bearers in delivering content and may make use of associated procedures.

MBM S download delivery method: delivery of discrete objects (e.g. files) by means of aMBM S download session

MBM S streaming delivery method: delivery of continuous media (e.g. real-time video) by means of aMBMS
streaming session

MBM S download session: time, protocols and protocol state (i.e. parameters) which define sender and receiver
configuration for the download of content files

MBM S streaming session: time, protocols and protocol state (i.e. parameters) which define sender and receiver
configuration for the streaming of content

RTP Session: The RTP and RTCP traffic sent to a specific |P multicast address and port pair (one port each for RTP
and RTCP) during the time period the session is specified to exist. An RTP session is used to transport a single media
type (e.g. audio, video, or text). An RTP session may contain several different streams of RTP packets using different
SSRCs.

3.2 Abbreviations

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

ALC Asynchronous Layered Coding

APN Access Point Name

AVC Advanced Video Coding

BM-SC Broadcast-Multicast - Service Centre
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cC Congestion Control

ERT Expected Residual Time

ESI Encoding Symbol ID

FDT File Delivery Table

FEC Forward Error Correction

FLUTE File deLivery over Unidirectiona Transport
GGSN Gateway GPRS Serving Node
GPRS General Packet Radio Service

IP Internet Protocol

LCT Layered Coding Transport
MBMS Multimedia Broadcast/Multicast Service
MIME Multipurpose Internet Mail Extensions
MS Mobile Station

MSK MBMS Service Key

MTK MBMS Traffic Key

MUK MBMS User Key

NTP Network Time Protocol

PSS Packet Switch Streaming

PTM Point To Multipoint

PTP Point To Point

RTP Real-Time transport Protocol

SBN Source Block Number

SCT Sender Current Time

SDP Session Description Protocol
SNTP Simple Network Time Protocol
TMGI Temporary Mobile Group Identity
TOI Transport Object Identifier

TS Transport Session |dentifier

UDP User Datagram Protocol

UE User Equipment

URI Uniform Resource Identifier

URL Uniform Resource L ocator

uUTC Universal Time Coordinated
XML eXtensible Markup Language

ETSI TS 126 346 V6.13.0 (2009-04)

4 MBMS system description

4.1 MBMS functional layers

Three distinct functional layers are defined for the delivery of MBM S-based service. They are Bearers, Delivery
method and User service. Figure 1 depicts these layers with examples of bearer types, delivery methods and

applications.
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User service/ MMS PSS Other
Application e
Delivery method Download Streaming
Bearer PTP Bearer MBMS Bearer
Bearers: Bearers provide the mechanism by which IP data is transported. MBMS bearers as defined in

3GPP TS 23.246 [4] and 3GPP TS 22.146 [3] are used to transport multicast and broadcast traffic
in an efficient one-to-many manner and are the foundation of MBMS-based services. MBMS
bearers may be used jointly with unicast PDP contexts in offering complete service capabilities.

Delivery Method: When delivering MBMS content to a receiving application one or more delivery methods are used.
The delivery layer provides functionality such as security and key distribution, reliability control by
means of forward-error-correction techniques and associated delivery procedures such as file-
repair, delivery verification. Two delivery methods are defined, namely download and streaming.
Delivery methods may be added beyond release 6. Delivery methods may use MBMS bearers
and may make use of point-to-point bearers through a set of MBMS associated procedures.

User service: The MBMS User service enables applications. Different applications impose different
requirements when delivering content to MBMS subscribers and may use different MBMS delivery
methods. As an example a messaging application such as MMS would use the download delivery
method while a streaming application such as PSS would use the streaming delivery method.

Figure 1. Functional Layers for MBMS User Service

4.2 MBMS User Service Entities

Figure 2 shows the MBMS user service entities and their inter-relations. Relation cardinality is depicted as well.

MBMS User MBMS User MBMS
. 1.* 1.%* . 1.%* 1.%*
Service > Service > Bearer
Session

Figure 2: Entities and Relations

An MBMS user service is an entity that is used in presenting a complete service offering to the end-user and allowing
him to activate or deactivate the service. It istypically associated with short descriptive material presented to the end-
user, which would potentially be used by the user to decide whether and when to activate the offered service.

A single service entity can contain multiple distinct multimedia objects or streams, which may need to be provided over
various MBM S download or MBMSS streaming sessions. A download session or a streaming session is associated with
itsMBMS bearers and a set of delivery method parameters specifying how content is to be received on the mobile side.

A set of one or more MBMS bearers can be used for delivering data as part of an MBM S download or streaming
session. As an example, the audio and visual part of video stream can be carried on separate MBM S bearers. However,
it is recommendated to transfer MBM S download and/or streaming sessions, which belong to the sasme MBM S user
service on the same MBM S bearer service.

An MBMS bearer (identified by |P multicast address and APN) might be used in providing data to more than one
MBMS download or streaming session (3GPP TS 22.246 [3], clause 5).
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4.3 MBMS bearer service architecture

The MBMS Bearer Service Architectureis defined in 3GPP TS 23.246 [4]. The MBM S User Service interfaces to the
MBMS system via 3 entities.

e TheBM-SC.
e The GGSN.
e TheUE.

The BM-SC provides functions for MBM S user service provisioning and delivery to the content provider. It can also
serve as an entry point for IP MBMS data traffic from the MBM S User Service source.

The GGSN serves as an entry point for P multicast traffic as MBMS data from the BM-SC.

4.4 Functional Entities to support MBMS User Services

441 MBMS User Service Architecture

Figure 3 depicts the MBM S network architecture showing MBMS related entities involved in providing MBM S user
Services.

MBMS
Receiver
Content
Provider
GERAN T o e
... CoreNetwork ™ ¢+ g
...... \ ,.'Gmb
i ] SGSN | GGSN [ BM-SC
/ N G .
UTRAN ............... |P Network
MBMS
Receiver

Figure 3: MBMS network architecture model

MBMS User Service architecture is based on an MBMS receiver on the UE side and a BM-SC on the network side.

The use of the Gmb and Gi interface in providing |P multicast traffic and managing MBM S bearer sessionsis described
in detailed in 3GPP TS 23.246 [4].

Details about the BM-SC functiona entities are given in f