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Foreword

This Technical Specification has been produced by the 3rd 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
the first 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 is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

MBMS is a point-to-multipoint service in which data is 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:

· Broadcast Mode.
· Multicast Mode.
MBMS user services can be built on top of the MBMS bearer service. Further, the MBMS User Services may use other UMTS bearer services to deliver data. The present document specifies four delivery methods for the MBMS user services: download, streaming, GC, and Transparent. 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. Transparent delivery method allows the distribution of generic IP applications over MBMS bearers.
There can be several MBMS 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.

1
Scope

The present document defines a set of media codecs, formats and transport/application protocols to enable the deployment of MBMS user services either over the MBMS bearer service or other UMTS Bearer Services 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.
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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. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1]. In addition, with regards to service interactivity functionality, this document incorporates many of the terms and definitions as specified in TR 26.935 [xxx]. A term defined in the present specification shall take precedence over a different definition of the same term, if present, in TR 26.935 [xxx].
Application content component: An individual content component of an MBMS User Service, such as a video or audio media stream, or a non-real-time file, delivered by an MBMS transport session, and is available to and can be used by the MBMS application.

Application Service: A service for which the entry point document is contained in the User Service Description and all associated resources are delivered through an MBMS User Service including broadcast and unicast fallback.
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 receivers to 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]).
Frame-packed stereoscopic 3D video: a video consisting of two views in which both views were packed into a single stream before compression.
Hybrid application/app: A web application wrapped inside a native application.
Interactivity event: Timed notification to UE software or to an application, indicating that some service interactivity related action is to be taken.
Interactivity experience: The end-user experience that results from the occurrence of one or more interactivity events during the consumption of an interactive service.
Interactive media: Media content, as part of an interactive service, presented to an end-user to prompt explicit action by the user, and/or in response to user input.
Interactive service: An MBMS service characterized by the ability of users to interact with the content/program in one or both of the following ways: 1) by changing the presented content (e.g. via access to auxiliary information, change of camera angle, supplementary media content overlaid on main program, concurrent display of text with the main video, etc.); 2) by returning end-user-supplied information or -initiated action to the service provider or content provider through the unicast channel (for example to vote for a particular choice, order a product, or participate in an on-screen quiz).
Multicast joining: See 3GPP TS 22.146 [2].
Multicast session: See 3GPP TS 22.146 [2].
Multimedia Broadcast/Multicast Service (MBMS): See 3GPP TS 22.146 [2].
MBMS application: The application which resides in or interfaces with the UE, and which defines an end-user service by using one or more application content components of an MBMS User Service.
MBMS over a Single Frequency Network: See 3GPP TS 25.346 [5].
MBMS User Service:  The transport-level service, comprising one or more application content components, delivered by the MBMS bearer service across one or more Broadcast and/or Multicast sessions. The application content components of the MBMS User Service, in part or in whole, are provided to the MBMS application.

See 3GPP TS 22.246 [3].

MBMS user service discovery/announcement: user service discovery refers to methods for the UE to obtain the list of available MBMS user services along with information on the user service and the user service announcement refers to methods for the MBMS service provider to make the list of available MBMS user services along with information on the user service available to the UE.
MBMS user service initiation: UE mechanisms to setup the reception of MBMS user service data
The initiation procedure takes place after the discovery of the MBMS user service.
MBMS delivery method: mechanism used by a MBMS user service to deliver content.
An MBMS delivery method uses MBMS bearers in delivering content and may make use of associated procedures.

MBMS download delivery method: delivery of discrete objects (e.g. files) by means of a MBMS download session.
MBMS group communication delivery method: delivery of group communication service data by means of the BM-SC ingesting UDP/IP packets from a group communications server and forwarding them over the MBMS path provided by the MBMS Bearer Service.
MBMS streaming delivery method: delivery of continuous media (e.g. real-time video) by means of a MBMS streaming session.
MBMS Transparent delivery method: transparent delivery of application data by means of an MBMS Transparent session.
MBMS download session: time, protocols and protocol state (i.e. parameters) which define sender and receiver configuration for the download of content files.
MBMS streaming session: time, protocols and protocol state (i.e. parameters) which define sender and receiver configuration for the streaming of content.
MBMS Transparent session: time, area, protocols, and protocol state (i.e. parameters) which define sender and receiver configuration for the transparent delivery of application data flows.
Native application/app: An application developed specifically for a particular mobile device/operating system and is not installed onto that device by the user. Users of native apps typically download them from online application stores or an application marketplace.
Partial-File-Accept Request: HTTP GET request that includes a partial-accept header in the HTTP request header.
Receive Only Mode: See 3GPP TS 23.246 [4].

Receive-Only-Mode (ROM) service: A type of eMBMS broadcast service receivable by a UE configured in Receive Only Mode. A TMGI associated with a ROM service shall contains a standardized [MCC+MNC] value. See Annex E of 3GPP TS 23.246 [4] and TS 24.116 [131] for further details on Receive Only Mode.

RTP Session: The RTP and RTCP traffic sent to a specific IP 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.
Service interactivity: The service feature which enables user engagement during the consumption of streaming or downloaded service/content, resulting in an interactive service user experience.
Stereoscopic 3D video: a video bitstream consisting of two views.

Unicast Bearer Service: Synonymously used as the term “UMTS Bearer Services with interactive and/or streaming traffic classes”.
Web application/app: An Internet-enabled, client-server software application, typically written in HTML, Javascript and CSS, for which the client (or user interface) runs in the web browser.
3.2
Abbreviations

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

ADPD
Associated Delivery Procedure Description

ADU
Application Data Unit
ALC
Asynchronous Layered Coding
AS
Application Server
AVC
Advanced Video Coding

BM-SC
Broadcast-Multicast - Service Centre

CC
Congestion Control
CPB
Coding Picture Buffer
CVS
Coded Video Sequence

DASH
Dynamic Adaptive Streaming over HTTP

ERT
Expected Residual Time

ESI
Encoding Symbol ID

FDT
File Delivery Table

FLUTE
File deLivery over Unidirectional Transport
FMT
Feedback Message Type
GCS
Group Communication Service

GCSE
Group Communication Service Enabler

HDTV
High-DefinitionTeleVision
HEVC
High Efficiency Video Coding
HTML
HyperText Markup Language
IANA
Internet Assigned Numbers Authority
IDR
Instantaneous Decoding Refresh
IRAP
Intra Random Access Point

ISD
Initialization Segment Description
ISOBMFF
International Organization for Standards, Base Media File Format
LCT
Layered Coding Transport
LI
Leap Indicator

MBMS SAI
MBMS Service Area Identity

MCPTT
Mission Critical Push to Talk
MIME
Multipurpose Internet Mail Extensions
MMS
Multimedia Messaging Service
MooD
MBMS operation on Demand
MPD
Media Presentation Description

MSK
MBMS Service Key

MTK
MBMS Traffic Key

MUK
MBMS User Key
NAL
Network Abstraction Layer
NRT
Non Real Time
NTP
Network Time Protocol

OMNA
Open Mobile Naming Authority

PAC
Proxy Auto-Config
PSS
Packet-switched Streaming Service
PTT
Push To Talk

RASL
Random Access Skipped Leading picture

ROM
Receive-Only-Mode

SA File
Service Announcement File

SACH
Service Announcement CHannel
SBN
Source Block Number

SCT
Sender Current Time
SEI
Supplemental Enhancement Information
SNTP
Simple Network Time Protocol
TMGI
Temporary Mobile Group Identity
TOI
Transport Object Identifier

TSI
Transport Session Identifier

USBD
User Service Bundle Description 
USD
User Service Description
UTC
Universal Time Coordinated
VCL
Video Coding Layer
4
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Streaming delivery method

8A
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8B
Transparent Delivery Method
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MBMS Metadata
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