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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. This document specifies two delivery methods for the MBMS 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 MBMS user services. The objective of this document is the definition of a set of media codecs, formats and transport/application protocols to enable the deployment of MBMS user services.  This specification 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 over the MBMS bearer service within the 3GPP system. 

In this version of the specification, only MBMS download and streaming delivery methods are specified. This specification 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 definitions in 3GPP TR 21.905 [1] as well as the following definitions apply.

Broadcast session: A continuous and time-bounded reception of a broadcast service by the UE. A single broadcast service can only have one broadcast session at any time. A broadcast service may consist of multiple successive broadcast sessions

Multicast joining: The process by which a user joins a multicast group

Multicast session: A continuous and time-bounded reception of a multicast service by the UE. A single multicast service can only have one multicast session at any time. A multicast service may consist of multiple successive multicast sessions

Multimedia Broadcast/Multicast Service (MBMS): A unidirectional point-to-multipoint service in which data is transmitted from a single source entity to a group of users in a specific area. The MBMS has two modes: Broadcast mode and Multicast mode.

MBMS user services: Services that are intended to be delivered to multiple users simultaneously.  MBMS User Services use the capabilities of the MBMS application independent transport.

MBMS user service discovery/announcement: The 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.  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: 

MBMS download delivery method:

MBMS streaming delivery method:

MBMS download session:

MBMS streaming session:

FLUTE session: a FLUTE session is an instance of a MBMS download session

3.2
Abbreviations

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

ALC
Asynchronous Layered Coding

BM-SC
Broadcast-Multicast Service Centre

CC
Congestion Control

ERT
Expected Residual Time

ESI
Encoding Symbol ID

GGSN
Gateway GPRS Serving Node

GPRS
General Packet Radio Service

FDT
File Delivery Table

FEC
Forward Error Correction

FLUTE
File deLivery over Unidirectional Transport

IP
Internet Protocol

LCT
Layered Coding Transport

MBMS
Multimedia Broadcast/Multicast Service 

MS
Mobile Station

RTP
Real-Time Transport Protocol

SBN
Source Block Number

SDP
Session Description Protocol

SCT
Sender Current TimeTOI
Transport Object Identifier

TSI
Transport Session Identifier
UDP
User Datagram Protocol

UE
User Equipment

XML
eXtensible Markup Language

4
MBMS System Description

The MBMS Architecture is defined in [4]. The MBMS User Service interfaces to the MBMS system via 3 entities

· The BM-SC;
· The GGSN;
· The UE.

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

The UE provides all the control of the MBMS bearer service for the MBMS User Service client. The UE also receives the IP MBMS data traffic.

An MBMS User Service follows a client-server architecture where the client is located in the UE and the server is connected to the BM-SC and may be connected to the GGSN.
4.1
MBMS User Service Client description
This section describes the functional components of an MBMS User Service Client 
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Figure 1: Functional components of an MBMS client

[Editor's note: this figure needs updating]
Figure 1 shows the functional components of an MBMS client.  The components consist of session establishment, session control, scene description, media decoders, and MBMS data transport.

The session establishment refers to methods to invoke an MBMS session from a browser, or directly by tuning to a well-known session announcement channel.  The session control deals with the set-up of the individual media streams between an MBMS client and MBMS servers.

The scene description consists of spatial layout and a description of the temporal relation between different media that is included in the media presentation. The first gives the layout of different media components on the screen and the latter controls the synchronisation of the different media (see clause 8).

The media decoders are the decoders for video, audio, text, still images, etc (see clause 7).  The binary data that do not require synchronized presentation with other media is simply forwarded to the corresponding application.

The MBMS data transport provides delivery methods on the MBMS bearer. It also provides the MBMS Forward Error Correction (FEC) decoders. 
Note that an MBMS client can utilize the other radio bearers with the MBMS bearer simultaneously or exclusively depending on its terminal capability.  Thus, some of media objects, scene description, and presentation description file may be delivered by the other transports, e.g., HTTP/TCP, messaging, cell broadcast.  However, these transports are out of scope of this document.
4.2 MBMS User Service Server description

The description of MBMS User Service Server is not in the scope of the standard.

5
Procedures and Protocol overview

This section defines the procedures and protocols that the MBMS User Services should use. 

5.1
Introduction

[Editor's note: this section should introduce the MBMS procedures and protocols]
5.2
User service discovery/announcement
5.2.1
Introduction

User service discovery refers to methods for the UE to obtain a list of available MBMS user services along with information on the user services. Part of the information may be presented to the user to enable service selection.  

User service announcement refers to methods for the MBMS service provider to announce the list of available MBMS user services, along with information on the user service, to the UE.

In order for the user to be able to initiate a particular service, the UE needs certain metadata information. The required metadata information is described in section 5.3.

According to [4], in order for this information to be available to the UE operators/service providers may consider several service discovery mechanisms. User service announcement may be performed over a MBMS bearer or via other means. For the user service announcement over a MBMS bearer, FLUTE shall be used. The user service announcement mechanism based on FLUTE is described in section 5.2.2. Other user service announcement and discovery mechanisms by other means other FLUTE are out of scope of the present specification.

[Editor's Note: " For the user service announcement over MBMS bearer, FLUTE shall be used " is a working assumption]
[Editor's Note: Examples of other possible discovery/announcement mechanisms descriptions could be added in the MBMS TR and referenced in that section]
5.2.2 User service announcement over a MBMS bearer

The service announcement mechanisms over a MBMS bearer is used for both streaming and download service announcement. It involves the delivery of metadata by the download delivery method as defined in section 6.1.

The metadata consists of:

· a metadata envelope object(s) allowing the identification, versioning, update and temporal validity of a metadata fragment;

· a metadata fragment object(s) describing details of MBMS user services.

Both the metadata envelope and metadata fragment objects are transported as file objects in the same FLUTE download session.

The metadata fragment object describing the details of one MBMS user service session is an SDP file[14]. The following metadata information as defined in [9] are required within the SDP file:

· the sender IP address;

· the number of channels in the session;

· the destination IP address and port number for each channel in the session;

· the Transport Session Identifier (TSI) of the session;

In addition, the following optional metadata information as defined in [9] may be associated:

· the start time and the end time of the session;

· Some information that tells receiver, in the first place, that the session contains files that are of interest;

· [TBD].

[Editor's Note: the above list is a working assumption]
[Editor's note:” it shall be possible to support multiple metadata fragment syntaxes” i.e. the metadata envelope is extensible]
[Editor's note: this section will define the structure and syntax of the metadata envelope object as well as the way the metadata envelope is associated with the metadata fragment]
5.3
User service initiation/termination
5.3.1
Initiation

MBMS user service initiation refers to 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 user service activation consists of (not necessarily in this order):

· MBMS application initiation (this is outside the scope of this specification);

· MBMS service activation, as specified in CN1 specifications [Ref TBA];

· [Security Functions TBD].

[Editor's Note: Security functions may already be included in MBMS service activation procedures]

[Editor's Note: Some more information is required on the MBMS service subscription to finalize the MBMS user service initiation section]
The following metadata information are required to initiate the MBMS user service: 

· [Service type: streaming, messaging etc. (to launch the right application in the terminal)];

· [broadcast or multicast mode];

· [security on/off and related parameters];

· [user service session start/stop time];

· [Port #, IP@, protocol];

· [media types and codecs];

· [QoS, data rates, UE MBMS bearer capability requirements, etc.];

· [FEC on/off, related parameters];

· [session identification];

TBD.
[Editor's Note: the above list is for further study]
5.3.2
Termination

[Editor's Note: this section should describe user service termination]
5.4 Protocols

Figure 2 illustrates the protocol stack used by MBMS User services.
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[* Editor's Note: The inclusion of carousel is pending further contribution.]
Figure 2: Protocol stack view of the MBMS User Services over MBMS bearer(s)

6
Delivery methods

6.1
Download delivery method
6.1.1
Introduction

MBMS download delivery method is based on the FLUTE protocol [9].

FLUTE is built on top of the Asynchronous Layered Coding (ALC) protocol instantiation [10] of the Layered Coding Transport (LCT) building block [11]. FLUTE provides the ability to plug-in FEC [12] and Congestion Control (CC). See Figure 3 for an illustration of FLUTE building block structure. FLUTE is carried over UDP/IP, and is independent of the IP version and the underlying link layers used.
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Figure 3: Building block structure of FLUTE

LCT is an abstract building block that provides a framework for defining an actual protocol. It has several specified and under-specified fields that are inherited and further specified by a protocol. 

ALC is a protocol instantiation of LCT. ALC is under-specified and generally transports binary objects of finite or indeterminate length. FLUTE is a fully-specified protocol to transport files (any kind of discrete binary object), and uses special purpose objects – the File Description Table (FDT) Instances – to provide a running index of files and their essential reception parameters in-band of a FLUTE session. 

6.1.2

FLUTE usage for MBMS download

The purpose of download is to deliver content in files. In the context of MBMS download, a file contains any type of MBMS data (e.g. 3GPP file (Audio/Video), Binary data, Still images, Text, Service Announcement metadata).

In this specification the term "file" is used for all objects carried by FLUTE (with the exception of the FDT Instances). 

MBMS clients and servers supporting MBMS download shall implement the FLUTE specification [9], as well as ALC [2] and LCT [3] features that FLUTE inherits. In addition, several optional and extended aspects of FLUTE ,as described in the following clauses, shall be supported. 

6.1.2.1
Fragmentation of Files

Fragmentation of files shall be provided by a blocking algorithm (which calculates source blocks from source files) and a symbol encoding algorithm (which calculates encoding symbols from source blocks).

Exactly one encoding symbol shall be carried in the payload of one FLUTE packet. 

[Editor’s note: the calculation of source blocks e.g. either based on source files or Transport Objects which depends on the content encoding is still under discussion]

[Editor’s note: The limitation of FLUTE packet payload length is still under discussion]
6.1.2.2
Symbol Encoding Algorithm

The "Compact No-Code FEC scheme" [12] (FEC Encoding ID 0, also known as "Null-FEC") shall be supported. 

[Editor’s note: the support of any other symbol encoding scheme is still under discussion]
6.1.2.3
Blocking Algorithm

The "Algorithm for Computing Source Block Structure" described within the FLUTE specification [9] shall be used.

6.1.2.4
Congestion Control

For simplicity of congestion control, FLUTE channelisation shall be provided by a single FLUTE channel with single rate transport.

6.1.2.5
Signalling of Parameters with Basic ALC/FLUTE Headers 

FLUTE and ALC mandatory header fields shall be as specified in [9, 10] with the following additional specializations:

· The length of the CCI (Congestion Control Identifier) field shall be 32 bits and it is assigned a value of zero (C=0).

· The Transmission Session Identifier (TSI) field shall be of length 16 bits (S=0, H=1, 16 bits).

· The Transport Object Identifier (TOI) field should be of length 16 bits (O=0, H=1).  

· Only Transport Object Identifier (TOI) 0 (zero) shall be used for FDT Instances.

· The following features may be used for signalling the end of session and end of object transmission to the receiver: 

-
The Close Session flag (A) for indicating the end of a session. 

-
The Close Object flag (B) for indicating the end of an object.

In FLUTE the following applies:

· The T flag shall indicate the use of the optional “Sender Current Time (SCT)” field (when T=1). 

· The R flag shall indicate the use of the optional “Expected Residual Time (ERT)” field (when R=1). 

· The LCT header length (HDR_LEN) shall be set to the total length of the LCT header in units of 32-bit words.

· For "Compact No-Code FEC scheme" [12], the payload ID shall be set according to [13] such that a 16 bit SBN (Source Block Number) and then the 16 bit ESI (Encoding Symbol ID) are given. 

[Editor’s note: This section is still under discussion]
6.1.2.6
Signalling of Parameters with FLUTE Extension Headers

FLUTE extension header fields EXT_FDT, EXT_FTI , EXT_CENC [9] shall be used as follows:

· EXT_FTI shall be included in every FLUTE packet carrying symbols belonging to any FDT Instance. 

· FLUTE packets carrying symbols of files (not FDT Instances) shall not include an EXT_FTI.

· FDT Instances shall not be content encoded and therefore EXT_CENC shall not be used.

In FLUTE the following applies:

· EXT_FDT is in every FLUTE packet carrying symbols belonging to any FDT Instance.

· FLUTE packets carrying symbols of files (not FDT instances) do not include the EXT_FDT.

[Editor’s note: This section is still under discussion]
6.1.2.7
Signalling of Parameters with FDT Instances

The FLUTE FDT Instance schema [9] shall be used. In addition, the following applies to both the session level information and all files of a FLUTE session.

The inclusion of these FDT Instance data elements is mandatory according to the FLUTE specification: 

· Content-Location (URI of a file);

· TOI (Transport Object Identifier of a file instance);

· Expires (expiry data for the FDT Instance).

Additionally, the inclusion of these FDT Instance data elements is mandatory:

· Content-Length (source file length in bytes);

· Content-Type (content MIME type);

· FEC-OTI-Maximum-Source-Block-Length;

· FEC-OTI-Encoding-Symbol-Length;

· FEC-OTI-Max-Number-of-Encoding-Symbols;

NOTE: FLUTE [9] describes which part or parts of an FDT Instance may be used to provide these data elements.

These optional FDT Instance data elements may or may not be included for FLUTE in MBMS:

· Complete (the signalling that an FDT Instance provides a complete, and subsequently unmodifiable, set of file parameters for a FLUTE session may or may not be performed according to this method).

· FEC-OTI-FEC-Instance-ID.

NOTE: the values for each of the above data elements are calculated or discovered by the FLUTE server.

[Editor’s note: This section is still under discussion.] 

[Editor’s note: There may be other FDT extension parameters to include]
6.2
Streaming delivery method

[Editor’s note: This section should describe the protocols for streaming delivery method ( i.e. RTP)]
7
Codecs
[Editor’s note: This clause writes individual codec specifications.]

7.1
General

The set of media decoders that are supported by the MBMS Client to support a particular media type are defined below. These media decoders and media types are common to all MBMS User Services. E.g. common to Streaming and Download.
7.2
Speech

7.3
Audio

7.4
Video

7.5
Still images

7.6
Text
7.7
3GPP file format

8
Scene Description

[Editor’s note: This clause writes on SMIL issues. Some additions and restrictions  to 3GPP SMIL profile (e.g delivery timing, URL of media objects) may be necessary. ]
The scene description consists of spatial layout and a description of the temporal relation between different media that is included in the media presentation. The first gives the layout of different media components on the screen and the latter controls the synchronisation of the different media (see clause 8).

9
Security aspects

[Editor’s note: This section should describe the MBMS user service security aspects. It should mainly refer to the relevant specifications (e.g. 3GPP SA3 TSs, OMA DRM Specifications)]
Annex <A> (informative):
QoS consideration

[Editor’s note: This clause writes QoS guidelines. ]
Annex <X> (informative):
Change history
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