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=== CHANGE 1 ===
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 three delivery methods for the MBMS user services: download, streaming and transport-only. 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. Transport-only permits 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.

=== CHANGE 2 ===
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:
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.
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 transport-only delivery method: delivery of IP streams by means of an MBMS transport-only 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 transport-only session: time, protocols and protocol state (i.e. parameters) which define sender and receiver configuration for the transport-only delivery method.
Partial-File-Accept Request: HTTP GET request that includes a partial-accept header in the HTTP request header.

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.

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”.
=== CHANGE 3 ===
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
IANA
Internet Assigned Numbers Authority
IDR
Instantaneous Decoding Refresh
IRAP
Intra Random Access Point

ISD
Initialization Segment Description
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
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

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
=== CHANGE 4 ===
4.1
MBMS functional layers

Three distinct functional layers are defined for the delivery of MBMS-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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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. Three delivery methods are defined, namely download, streaming, transport-only and group communication. Delivery methods may be added beyond the current release. 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, and a group communications application such as MCPTT would use the group communication delivery method.
Figure 1: Functional Layers for MBMS User Service
=== CHANGE 5 ===
4.2
MBMS User Service Entities

Figure 2 shows the MBMS user service entities and their inter-relations. Relation cardinality is depicted as well.
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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 is typically 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, streams, or object flows, which may need to be provided over various MBMS download session, MBMS streaming session, MBMS transport-only session or MBMS group communication delivery method. A download session or a streaming session is associated with either a unicast bearer or one or more MBMS bearers and a set of delivery method parameters specifying how content is to be received on the mobile side. A delivery method for the carriage of a group communication service through the MBMS system is associated with one or more MBMS bearers. The MBMS User Service Session may be mapped either on MBMS Bearer Services or on unicast bearer services. The MBMS transport-only session permits the distribution of IP only services.
A set of one or more MBMS bearers can be used for delivering data as part of an MBMS download, streaming or transport-only session. As an example, the audio and visual parts can be carried on separate MBMS bearers. However, it is recommended to transfer MBMS download and/or streaming sessions, which belong to the same MBMS user service on the same MBMS bearer service.
An MBMS bearer service (identified by TMGI) may be used to transport data for one or more MBMS download or streaming sessions (3GPP TS 22.246 [3], clause 5).
=== CHANGE 6 ===
4.4.1
MBMS User Service Architecture
Figures 3a and 3b depict the MBMS network architecture showing MBMS related entities involved in providing MBMS user services.
[image: image3.wmf] 

MBMS 

Receiver

 

Content

 

Provider

 

IP Network

 

Core Network

 

UTRAN

 

GERAN

 

SGSN

 

GGSN

 

Gi

 

MBMS 

Receiver

 

BM

-

SC

 

Gmb

 


Figure 3a: MBMS network architecture model for GPRS
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Figure 3b: MBMS network architecture model for EPS

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 / SGmb and Gi / SGi-mb interface in providing IP multicast traffic and managing MBMS bearer sessions is described in detail in 3GPP TS 23.246 [4].

Details about the BM-SC functional entities are given in figure 4.
Figure 3c depicts the MBMS network architecture showing MBMS related entities involved in providing Group Communication Services (such as MCPTT application services) delivery to the UE.
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Figure 3c: MBMS network architecture model for GCS delivery
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Figure 4: BM-SC sub-functional structure

The Session and Transmission function is further subdivided into the MBMS Delivery functions and the Associated Delivery functions.

The BM-SC and UE may exchange service and content related information either over point-to-point bearers or MBMS bearers whichever is suitable. To that end the following MBMS procedures are provided:

· User Service Discovery / Announcement providing service description material to be presented to the end-user as well as application parameters used in providing service content to the end-user.
· MBMS-based delivery of data/content from the BM-SC to the UE over IP multicast or over IP unicast.
-
The data/content is optionally confidentiality and/or integrity protected

-
The data/content is optionally protected by a forward error correction code

· IP multicast delivery of Group Communication application data (such as MCPTT), as an MBMS User Service which originates outside the BM-SC, over the MBMS Bearer Service.
· Key Request and Registration procedure for receiving keys and key updates.

· Key distribution procedures whereby the BM-SC distributes key material required to access service data and delivered content.
· Associated Delivery functions are invoked by the UE in relation to the MBMS data transmission. The following associated delivery functions are available:

-
File repair for download delivery method used to complement missing data.

-
Delivery verification and reception statistics collection procedures.
The interfaces between internal BM-SC functions are outside the scope of the present document.

A "Proxy and Transport function" may be located between the "Session and Transmission Function" and the GGSN (for GPRS) or MBMS-GW (for EPS). The "Proxy and Transport function" is transparent to the "Session and Transmission function". The “Proxy and Transport” function is defined in sub-clause 5.1.3 of [4].

For Group Communication Service, the announcement of the MBMS bearer is performed by the GCS AS, when necessary. To enable the reception of Group Communication Service (such as MCPTT application service) data from the AS for delivery through the MBMS system, the BM-SC shall support the MB2 interface between the GCS Application Server (AS) and the BM-SC as specified in TS 29.468 [121]. As described in TS 29.468, Diameter messages are exchanged over the MB2‑C interface, pertaining to procedures for the allocation (deallocation) and activation (deactivation) of the MBMS Bearer Service in the MBMS system, with associated information (e.g. QoS, start time, Flow Id, service area, radio frequency, BM-SC IP address) for the delivery of application data from the AS. Over MB2-U, GCS user plane data, encapsulated in UDP and IP, are transparently transported between the GCS AS (such as an MCPTT server) and the application client at the UE. The BM-SC, using the group communication delivery method, forwards these protocol layers transparently to the MBMS-GW.
For the transport-only delivery method, the announcement of the MBMS bearer may either be done through the MBMS User Service Description or by the use of external means.
=== CHANGE 7 ===
5.2.2.1
Introduction

MBMS User Service Discovery/ Announcement is needed in order to advertise MBMS Streaming, MBMS Download User Services, MBMS Transport Services and User Service Bundles in advance of, and potentially during, the User Service sessions described. The User Services are described by metadata (objects/files) delivered using the download delivery method as defined in clause 7 or using interactive announcement functions.

=== CHANGE 8 ===
5.2.2.2
Session Description

One or more session descriptions are contained in one session description object. The session description instance shall be formatted according to the Session Description Protocol (SDP) [14]. Each session description instance must describe either one Streaming session, one FLUTE Download session or one Transport-only session. A session description for a Streaming session may include multiple media descriptions for RTP sessions. A session description for Transport-only may include one or multiple component sessions. The sessionDescriptionURI references the session description object. The session description is specified in sub-clause 7.3 for the MBMS download delivery method, in subclause 8.3 for the MBMS streaming delivery method and in subclause 8B.3 for Transport-only delivery method.

=== CHANGE 9 ===
5.5
MBMS Protocols
Figure 9 illustrates the protocol stack used by MBMS User services for Streaming and Download delivery. The grey-shaded protocols and functions are outside of the scope of the present document. MBMS security functions and the usage of HTTP-digest and SRTP are defined in 3GPP TS 33.246 [20], and 3GP-DASH is defined in TS 26.247 [98].
NOTE:
The asterisk(*) mark after the box labelled "HTTP(S)" in the left side of Figure 9 means that although the box is unshaded, the use of HTTP(S) for unicast delivery of Service Announcement & Metadata is outside the scope of this document, and is defined by the OMA Push OTA specification [79].
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Figure 9: Protocol stack view of the MBMS User Services for Streaming and Download Delivery
=== CHANGE 10 ===
6
Introduction on Delivery Methods

Three delivery methods are defined in the present document - the download delivery method, the streaming delivery method, and the group communication delivery method. MBMS delivery methods make use of MBMS bearers for content delivery but may also use the associated procedures defined in clause 9.
Use of MBMS bearers by the download delivery method is described in clause 7. The File Repair Procedure and the Reception Reporting Procedure (described in clause 9) may be used by the download delivery method.
Use of MBMS bearers by the streaming delivery method is described in clause 8.

Use of MBMS bearers by the group communication delivery method is described in clause 8A.
Use of MBMS bearers by the transport-only method is described in clause 8B.
=== CHANGE 11 ===
8B
Transport-only delivery method

8.B1
Introduction

The purpose of the MBMS transport-only delivery method is to deliver Application Data Unit (ADU) flows, i.e. sequences of packets assigned to a flow, over an MBMS bearer. MBMS Transport-only delivery on unicast is not defined. This delivery method complements the download delivery method and streaming delivery method and is particularly useful for multicast and broadcast of IP-based services for which the content and application protocols are defined outside of this specification. Many applications have a requirement to transport a continuous stream of packetized data from a source (sender) to one or more destinations (receivers) over MBMS bearers.
Note that Transport-only delivery methods may be used within an MBMS User Services (and therefore the Session Description is delivered as a fragment of the User Service Description) or may be established by external means. In the latter case the Session Description is provided to the MBMS client via non-specified UE internal API.
8B.2
Transport protocol

8B.2.1
General

The application transport protocol is outside of the scope of this specification. However, example for transport protocols are RTP, packetized MPEG-2 TS or other UDP based streams. Generally, a sequence of Application Data Units (ADUs), i.e. unit of source data provided as payload to the transport layer, associated with a transport-layer flow identifier can be delivered by this transport protocol. As an example, this framework can applied to RTP flows as well.  
The ADUs shall use one of the two packet formats

1) Direct encapsulation in UDP

2) The packet format for FEC source packets as defined in RFC6363 [107], clause 5.3, explicitly using the the Generic Explicit Source FEC Payload ID as defined in clause 5.3.1 of RFC6363.
The destination IP address and UDP port shall be set as indicated in the session description. This ensures that the receiver can determine which protocols and formats are used for this flow. The remaining fields in the IP and UDP headers shall be set according to their specifications. 

The Session Description includes an identifier for transport-only mode to instruct the MBMS client to recover the ADU flows carried in the transport-only session.
The ADUs delivered over IP and UDP are indicated to be used for a flow by using an appropriate SDP protocol identifier. If direct encapsulation is used, then the protocol identifier from the ADU flow is inherited. If formatting according to the FEC source packets is applied, then the protocol identifier from the ADU flow is preceded by UDP/MBMS-FEC. The signalling consists of SDP protocol identifiers and attributes to indicate the usage of the ADU flow format as well as possibly other parameters related to the packet stream. The protocol identifiers are defined in Annex C.1.
8B.2.2
Hypothetical Receiver
This clause specifies the hypothetical receiver and its use to check packet streams flows and MBMS client conformance.

The hypothetical receiver uses the ADU flows, the transmission time of each packet, and the SDP for the ADU flows as inputs. The packet stream from the beginning until the end of the stream shall comply with the hypothetical receiver as specified below.

The hypothetical receiver operates as follows:

1)
The hypothetical receiver buffer is initially empty.

2)
Each packet, starting from the first packet in transmission order, is inserted into the hypothetical receiver buffer according to its sending time.
3)
UDP packets are not removed from the hypothetical FEC decoding buffer before the signalled initial buffering delay x-initpredecbufperiod has expired. Then, the first original UDP packet in sequence number order is output and removed from the hypothetical buffer immediately. Each succeeding original UDP packet is output and removed when the following time (in seconds) since the removal of the previous packet has elapsed:


8 ( (size of the previous original UDP packet including UDP/IP header in bytes) / (1 000 ( (value of "b=AS" SDP attribute for the stream))

An MBMS client shall be capable of receiving a packet stream that complies with the hypothetical receiver. Furthermore, in the case of RTP packets, it shall be able to de-packetize and decode the packet stream and output decoded data at the correct rate specified by the RTP timestamps of the received packet stream.
8B.3
Session description
8B.3.1
SDP Parameters for MBMS transport-only session
8B.3.1.1
General
SDP is provided to the MBMS client via a discovery/announcement procedure to describe the MBMS transport-only session. The SDP describes one or more ADU flows of the MBMS transport only session. The SDP shall be a correctly formed SDP according to [14].
The Session Description of an MBMS transport-only session shall include the parameters:

* The sender IP address.
* The indication for transport-only mode

* Mode of MBMS bearer

* Data rate using existing SDP bandwidth modifiers for the session.

* The start time and end time of the session.
* The number of ADU flows in the session.
* For each ADU flow:

* The destination IP address and port number for each and all of the ADU flows in the MBMS transport-only session.
* The protocol ID of the ADU flow.
* ADU flow parameters.
The Session Description of an MBMS transport-only session may include the parameters:
* The service language
8B.3.1.2
Sender IP address

There shall be exactly one IP source address per media description within the SDP. The IP source address shall be defined according to the source-filter attribute ("a=source-filter:") [15] for both IPv4 and IPv6 sources, with the following exceptions:

1.
Exactly one source address may be specified by this attribute such that exclusive-mode shall not be used and inclusive-mode shall use exactly one source address in the <src-list>.
2.
There shall be exactly one source-filter attribute per complete MBMS streaming session SDP description, and this shall be in the session part of the session description (i.e. not per media).
3.
The * value shall be used for the <dest-address> subfield.
8B.3.1.3
Destination IP address and port number for channels

Each ADU flow of a MBMS transport-only session is defined by two parameters:
* IP destination address.
* Destination port number(s).

The IP destination address shall be defined according to the "connection data" field ("c=") of [14]. The destination port number shall be defined according to the <port> sub-field of the media announcement field ("m=") of [14]. Multiple ports using "/" notation shall not be used.
8B.3.1.4
Session Timing Parameters

A MBMS streaming session start and end times shall be defined according to the SDP timing field ("t=") - [14].

8B.3.1.5
Mode of MBMS bearer per media

The MBMS bearer mode declaration attribute shall be used for MBMS transport-only sessions, as defined in sub-clause 7.3.2.7.

8B.3.1.6
Service-language(s) per media

The existing SDP attribute "a=lang" is used to label the language of any language-specific media. The values are taken from [73] which in turn takes language and (optionally) country tags from ISO 639 [74] and ISO 3166 [75] (e.g. "a=lang:EN-US"). These are the same tags used in the User Service Description XML.
8B.3.1.7
Bandwidth specification

The bit-rate required by the MBMS transport-only session and its ADU flows shall be specified using both the "AS" bandwidth modifier and the "TIAS" bandwidth modifier. On session level the "TIAS" bandwidth modifier combined with "a=maxprate" may be used, where the session level expresses the aggregated peak bit-rate, which may be lower than the sum of the individual ADU flows.
8B.3.1.8
Buffer Parameter
Due to the variable bitrate nature of some ADU flows streams (especially video streams), initial buffering at the receiver may become necessary to smooth out those variations. The initial buffering delay SHOULD be signaled to the receiver in the SDP using the following media level attribute:

· "a=X-initpredecbufperiod:<initial pre-decoder buffering period>"
8B.3.1.9
Transport-only Signalling
The signalling that the user service is transport-only by providing a session level providing an "a=" parameter X-3gpp-mbms-delivery-mode set to transport-only.
8.3.2
SDP Examples for Transport-only Session

Here is a full example of SDP description an MBMS transport-only session with 2 MPEG-2 TS:

v=0
o=ghost 2890844526 2890842807 IN IP4 192.168.10.10
s=3GPP MBMS Transport-only SDP Example
i=Example of MBMS transport-only SDP file
u=http://www.infoserver.example.com/ae600
e=ghost@mailserver.example.com
c=IN IP6 FF1E:03AD::7F2E:172A:1E24
t=3034423619 3042462419
b=AS:8000000
a=mbms-mode:broadcast 123869108302929 1
a=X-3gpp-mbms-delivery-mode:transport-only
a=source-filter: incl IN IP6 * 2001:210:1:2:240:96FF:FE25:8EC9

m=video 4002 RTP/AVP 96

b=TIAS:4000000

a=rtpmap:100 MP2T/90000
m=video 4002 RTP/AVP 98
b=TIAS:4000000

a=rtpmap:100 MP2T/90000
Here is a full example of SDP description an MBMS transport-only session with an MPEG-2 TS protected by DVB-IPTV AL-FEC base layer and enhancement layer:
v=0
o=ghost 2890844526 2890842807 IN IP4 192.168.10.10
s=3GPP MBMS Transport-only SDP Example
i=Example of MBMS transport-only SDP file
u=http://www.infoserver.example.com/ae600
e=ghost@mailserver.example.com
c=IN IP6 FF1E:03AD::7F2E:172A:1E24
t=3034423619 3042462419
b=AS:5000000
a=mbms-mode:broadcast 123869108302929 1
a=X-3gpp-mbms-delivery-mode:transport-only
a=source-filter: incl IN IP6 * 2001:210:1:2:240:96FF:FE25:8EC9
a=group:FEC-FR S1 R1 R2

m=video 30000 RTP/AVP 100

a=rtpmap:100 MP2T/90000

a=mid:S1

m=application 30000 RTP/AVP 96

a=rtpmap:96 vnd.dvb.iptv.alfec-base/90000

a=mid:R1

m=application 30000 RTP/AVP 111

a=rtpmap:111 vnd.dvb.iptv.alfec-enhancement/90000

a=mid:R2
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9.1
Introduction

Associated delivery procedures describe general procedures, which start before, during or after the MBMS data transmission phase. They provide auxiliary features to MBMS user services in addition, and in association with, MBMS delivery methods and their sessions. Those procedures that shall only be permitted after the MBMS Data transmission phase may also be described as post-delivery procedures.

To enable future backwards compatibility, clause 9 specifies generic and extensible techniques for a potentially wide range of associated delivery procedures.

Clauses 9.3 and 9.4 specify the associated delivery procedures that are initiated only after an MBMS data transmission phase.

The present document describes the following associated delivery procedures:

· File repair, for post-delivery repair of files initially delivered as part of an MBMS download session.
· Content reception reporting of download files and/or media streams of an MBMS User Service delivered to an MBMS UE, which may include the reporting of DASH QoE metrics for a DASH-over-MBMS service.

· Consumption reporting of MBMS User Service.
These procedures are enabled by establishing a point-to-point connection; and using the MBMS session parameters, received during User Service Discovery/Announcement, to communicate the context (e.g. file and session in question) to the network and the MBMS sender infrastructure. To avoid network congestion in the uplink and downlink directions, and also to protect servers against overload situations, the associated delivery procedures from different MBMS UEs shall be distributed over time and resources (network elements).

One or more serviceURI elements in the Associated Delivery Procedure Description are used to specify the network server(s) associated with one or more of the following Associated Delivery Procedure functionality: symbol-based file repair, reception reporting, and consumption reporting.  In MBMS download delivery, the use of the "Alternate-Content-Location-1" or "Alternate-Content-Location-2" elements alone, or in combination with the "Base-URL-1" or "Base-URL-2" elements  in the FDT specify standard HTTP/1.1 servers in support of byte-range-based file repair.  The network can selectively enable or disable the use of confidentiality protection of Reception Reporting, Consumption Reporting, and/or File Repair, based on indicating in the server identities the use of the ‘HTTPS’ or ‘HTTP’ scheme as specified in TS 33.246 [10] clause 6.7.

NOTE: The use of the HTTPS scheme for Reception Reporting, Consumption Reporting, or File Repair Associated Delivery Procedures is restricted to servers for which a trusted root certificate is present in the list described in TS 33.246 [10], clause 6.7.3.
An instance of an "associated procedure description" is an XML file that describes the configuration parameters of one or more associated delivery procedures.
MBMS Download receivers shall support the file repair procedure as defined in sub-clause 9.3.

MBMS Download receivers shall support the reception reporting procedure as defined in sub-clause 9.4.

MBMS Download receivers shall support the consumption reporting procedures as defined in sub-clause 9.4A.
MBMS Streaming receivers shall support reception reporting procedures (StaR and StaR-all report types) as defined in sub-clause 9.4.
MBMS Transport-only receivers are not expected to support any associated delivery procedures.
=== CHANGE 13 ===
11.9
MBMS Feature Requirements

MBMS features enable the BM-SC to signal to the UE the set of capabilities that are required for the consumption of the MBMS user service. The required capability list is indicated in the MBMS User Service Description of the corresponding MBMS user service as defined in section 11.2.1.

The MBMS UE shall not attempt to receive the service if it detects that at least one required capability, indicated in the USD, is not supported or not understood. The introduction of new features is possible and assumes that unidentified features shall be interpreted by the UE as a requirement that cannot be fulfilled.

The following list of features is currently identified:

Table 2 - MBMS Feature Requirement List

	Service Capability
	References
	Recognized Feature Values (Integer)

	Speech
	as defined in clause 10.2
	0

	AMR-WB
	as defined in clause 10.2
	1

	Enhanced aacPlus 
	as defined in clause 10.3
	2

	Extended AMR-WB 
	as defined in clause 10.3
	3

	Synthetic audio 
	as defined in clause 10.4
	4

	H.263
	as mentioned in clause 10.5 
	5

	H.264 Constrained Baseline Profile Level 1b 
	as defined in clause 10.5 (of Release 6)
	6

	Still images 
	as defined in clause 10.6
	7

	Bitmap graphics 
	as defined in clause 10.7
	8

	Vector graphics 
	as defined in clause 10.8
	9

	Text 
	as defined in clause 10.9
	10

	Timed text 
	as defined in clause 10.10
	11

	3GPP file format 
	as defined in clause 10.11
	12

	H.264 Constrained Baseline Profile Level 1.2 
	as defined in clause 10.5 (of Release 7)
	13

	Scene Description 
	as defined in clause 10.12
	14

	MBSFN mode in UTRAN
	as defined in 3GPP TS 25.346 (of Release 7)
	15

	H.264 Constrained Baseline Profile Level 1.3
	as defined in clause 10.5 (of Release 9)
	16

	AHS
	as defined in clause 5.6 (of Release 9)
	17

	3GP-DASH
	as defined in clause 5.6 (of Release 10)
	18

	H.264 Progressive High Profile Level 3.1
	as defined in clause 10.5 (of Release 11)
	19

	Frame-packed stereoscopic 3D video
	as defined in clause 10.5 (of Release 11)
	20

	H.265 (HEVC) Main Profile, Main Tier, Level 3.1
	as defined in clause 10.5 (of Release 12)
	21

	MBMS User Service Discovery / Announcement Profile 1a
	Service capabilities as defined in Annex L.2
	22

	MBMS User Service Discovery / Announcement Profile 1b
	Service capabilities as defined in Annex L.3
	23

	MBMS User Service Discovery / Announcement Profile for Transport-only Mode
	Service capabilities as defined in Annex L.5
	24


The list of features may be extended in the future.

=== CHANGE 14 ===
L.5
MBMS User Service Discovery / Announcement Profile for Transport-only Mode
L.5.1
Introduction
The function of Service Discovery is to allow UEs to find the available MBMS User Services defined on the MBMS enabled network and the associated service access information for MBMS Transport-only User Services of interest. Among others, the UE needs the service access information to initiate the reception of a particular MBMS User Service and to find the data of associated with the MBMS User Service on the radio interface. 

In a typical deployment scenario that is covered by this profile, the MBMS metadata fragments are announced to the UEs in advance of a MBMS session. UEs monitor with a certain periodicity a Service Announcement Channel and stores received metadata for potential later usage, so that UEs have in most cases all relevant access information when the UE wants to activate reception of an MBMS User Service. There are also use cases where it is necessary to update the metadata fragments during, and sometimes after, the completion of MBMS file download delivery.

Clause 5.2 of this specification defines multiple optional features, such as Service Announcement over MBMS and unicast bearers. The present clause specifies one profile for Service Discovery / Announcement over MBMS bearer services. The intention of this profile is to limit the number of optional features and to define the set of provided metadata fragments.

This section profiles Service Announcement over MBMS bearers as described in clause 5.2.3 by defining a Service Announcement Channel (SACH). The profile describes how the MBMS metadata (as defined in clause 5.2.2) defines the User Service access information to enable UEs to receive MBMS User Services for Transport-only Services. 

L.5.2
Definition of a Service Announcement Channel (SACH)
The service announcement channel is identical to the one defined in clause L.2.2
L.5.3
Service Announcement (SA) File structure

The service announcement file structure is identical to the one in clause L.2.3.
L.5.4
Metadata Envelope
The metadata envelope is identical to the one in clause L.2.4 except that inband fragments shall not be used, i.e all Service Announcement information is set on the SACH.
L.5.5
User Service Bundle Description Fragment

The MBMS User Service Bundle Description (USBD) describes only a single user service in the Multipart MIME file. There shall be one userServiceDescription element per USBD. To announce multiple MBMS User Services, there shall be separate USBD instances for each MBMS User Service within the Multipart MIME file.

Each MBMS User Service instance is described through the following metadata fragments. For each MBMS User Service instance, exactly one bundleDescription element shall be present, which shall contain exactly one userServiceDescription element. The userServiceDescription element shall contain exactly one deliveryMethod element and exactly one r9:schedule element. The deliveryMethod element references a Session Description in the form of an SDP file, which shall describe one MBMS Transport-only Delivery Session. 

The USBD shall contain the requiredCapabilities element with its feature child element. The feature element value shall be set to “24”, which identifies the “MBMS User Service Discovery / Announcement Profile 1a”, as defined in clause 11.9. 
This is the list of supported attributes and elements:

· Mandatory

· bundleDescription.sv:schemaVersion

· set as specified for the schema version in use

· bundleDescription.userServiceDescription 

· bundleDescription.userServiceDescription.serviceId 

· bundleDescription.userServiceDescription.r7:serviceClass

· bundleDescription.userServiceDescription.deliveryMethod

· bundleDescription.userServiceDescription.deliveryMethod@sessionDescriptionURI

· bundleDescription.userServiceDescription.deliveryMethod.sv:delimiter

· set to 0 and positioned as specified by the schema version in use

· bundleDescription.userServiceDescription.requiredCapabilities

· bundleDescription.userServiceDescription.requiredCapabilities.feature

· bundleDescription.userServiceDescription.r9:schedule 

· bundleDescription.userServiceDescription.sv:delimiter

· set to 0 and positioned as specified by the schema version in use

· Optional

· bundleDescription.userServiceDescription.name 

· bundleDescription.userServiceDescription.serviceLanguage

· bundleDescription.userServiceDescription.r9:availabilityInfo

· bundleDescription.userServiceDescription.r9:availabilityInfo.infoBinding.serviceArea

· A list of serviceArea advertises SAIs where the service is available – requires SIB15 support

· bundleDescription.userServiceDescription.r9:availabilityInfo.infoBinding.radioFrequency

· Includes at least one radioFrequency

· bundleDescription.userServiceDescription.deliveryMethod

· bundleDescription.userServiceDescription.deliveryMethod@associatedProcedureDescriptionURI

· bundleDescription.userServiceDescription.deliveryMethod@accessPointName

· accessPointName – may be set to the same value for all services

This is the list of not supported attributes and elements: 

· bundleDescription@fecDescriptionURI.

· bundleDescription.userServiceDescription@accessGroup

· bundleDescription.userServiceDescription.serviceGroup

· bundleDescription.initializationRandomization

· bundleDescription.terminationRandomization

· bundleDescription.userServiceDescription.initializationRandomization

· bundleDescription.userServiceDescription.terminationRandomization

· bundleDescription.userServiceDescription.r8:Registration

· bundleDescription.userServiceDescription.deliveryMethod@accessGroupID

· bundleDescription.userServiceDescription.deliveryMethod@protectionDescriptionURI

· bundleDescription.userServiceDescription.deliveryMethod.r8:alternativeAccessDelivery

· bundleDescription.userServiceDescription.deliveryMethod.r12:broadcastAppService

· bundleDescription.userServiceDescription.deliveryMethod.r12:unicastAppService

· bundleDescription.userServiceDescription.deliveryMethod.r12:appComponent

· bundleDescription.userServiceDescription.deliveryMethod.r12:serviceArea

· bundleDescription.userServiceDescription.deliveryMethod@r12:inbandMetadata

· bundleDescription.userServiceDescription.r12:appService

· bundleDescription.userServiceDescription.r12:KeepUpdatedService

L.5.6
Schedule Description Fragment

The schedule description fragment shall be identical to the definition in L.2.6.

L.5.7
Associated Delivery Procedure Description Fragment

The Associated Delivery Procedure Description (ADPD) fragment should not be present and shall be ignored by the MBMS client.  
L.5.8
SACH bootstrapping

The Service Announcement Channel (SACH) is a special type of MBMS User Service. The SACH is described through a set of metadata fragments.

Clause 5.2.3.1 lists four alternatives for obtaining the needed metadata fragments. The default procedure shall be alternative d), where the MBMS client constructs the bootstrap URL from MNC and MCC. The other alternatives are optional. Furthermore, the MBMS client may be pre-provisioned with a default bootstrap URL.
The USBD describing the SACH shall contain the requiredCapabilities element with its feature child element.
<add the receive only method>
L.5.9
Example Service Announcement File
tbd
L.5
MBMS User Service Discovery / Announcement Profile for Transport-only Mode
L.5.1
Introduction
The function of Service Discovery is to allow UEs to find the available MBMS User Services defined on the MBMS enabled network and the associated service access information for MBMS Transport-only User Services of interest. Among others, the UE needs the service access information to initiate the reception of a particular MBMS User Service and to find the data of associated with the MBMS User Service on the radio interface. 

In a typical deployment scenario that is covered by this profile, the MBMS metadata fragments are announced to the UEs in advance of a MBMS session. UEs monitor with a certain periodicity a Service Announcement Channel and stores received metadata for potential later usage, so that UEs have in most cases all relevant access information when the UE wants to activate reception of an MBMS User Service. There are also use cases where it is necessary to update the metadata fragments during, and sometimes after, the completion of MBMS file download delivery.

Clause 5.2 of this specification defines multiple optional features, such as Service Announcement over MBMS and unicast bearers. The present clause specifies one profile for Service Discovery / Announcement over MBMS bearer services. The intention of this profile is to limit the number of optional features and to define the set of provided metadata fragments.

This section profiles Service Announcement over MBMS bearers as described in clause 5.2.3 by defining a Service Announcement Channel (SACH). The profile describes how the MBMS metadata (as defined in clause 5.2.2) defines the User Service access information to enable UEs to receive MBMS User Services for Transport-only Services. 

L.5.2
Definition of a Service Announcement Channel (SACH)
The service announcement channel is identical to the one defined in clause L.2.2
L.5.3
Service Announcement (SA) File structure

The service announcement file structure is identical to the one in clause L.2.3.
L.5.4
Metadata Envelope
The metadata envelope is identical to the one in clause L.2.4 except that inband fragments shall not be used, i.e all Service Announcement information is set on the SACH.
L.5.5
User Service Bundle Description Fragment

The MBMS User Service Bundle Description (USBD) describes only a single user service in the Multipart MIME file. There shall be one userServiceDescription element per USBD. To announce multiple MBMS User Services, there shall be separate USBD instances for each MBMS User Service within the Multipart MIME file.

Each MBMS User Service instance is described through the following metadata fragments. For each MBMS User Service instance, exactly one bundleDescription element shall be present, which shall contain exactly one userServiceDescription element. The userServiceDescription element shall contain exactly one deliveryMethod element and exactly one r9:schedule element. The deliveryMethod element references a Session Description in the form of an SDP file, which shall describe one MBMS Transport-only Delivery Session. 

The USBD shall contain the requiredCapabilities element with its feature child element. The feature element value shall be set to “24”, which identifies the “MBMS User Service Discovery / Announcement Profile 1a”, as defined in clause 11.9. 
This is the list of supported attributes and elements:

· Mandatory

· bundleDescription.sv:schemaVersion

· set as specified for the schema version in use

· bundleDescription.userServiceDescription 

· bundleDescription.userServiceDescription.serviceId 

· bundleDescription.userServiceDescription.r7:serviceClass

· bundleDescription.userServiceDescription.deliveryMethod

· bundleDescription.userServiceDescription.deliveryMethod@sessionDescriptionURI

· bundleDescription.userServiceDescription.deliveryMethod.sv:delimiter

· set to 0 and positioned as specified by the schema version in use

· bundleDescription.userServiceDescription.requiredCapabilities

· bundleDescription.userServiceDescription.requiredCapabilities.feature

· bundleDescription.userServiceDescription.r9:schedule 

· bundleDescription.userServiceDescription.sv:delimiter

· set to 0 and positioned as specified by the schema version in use

· Optional

· bundleDescription.userServiceDescription.name 

· bundleDescription.userServiceDescription.serviceLanguage

· bundleDescription.userServiceDescription.r9:availabilityInfo

· bundleDescription.userServiceDescription.r9:availabilityInfo.infoBinding.serviceArea

· A list of serviceArea advertises SAIs where the service is available – requires SIB15 support

· bundleDescription.userServiceDescription.r9:availabilityInfo.infoBinding.radioFrequency

· Includes at least one radioFrequency

· bundleDescription.userServiceDescription.deliveryMethod

· bundleDescription.userServiceDescription.deliveryMethod@associatedProcedureDescriptionURI

· bundleDescription.userServiceDescription.deliveryMethod@accessPointName

· accessPointName – may be set to the same value for all services

This is the list of not supported attributes and elements: 

· bundleDescription@fecDescriptionURI.

· bundleDescription.userServiceDescription@accessGroup

· bundleDescription.userServiceDescription.serviceGroup

· bundleDescription.initializationRandomization

· bundleDescription.terminationRandomization

· bundleDescription.userServiceDescription.initializationRandomization

· bundleDescription.userServiceDescription.terminationRandomization

· bundleDescription.userServiceDescription.r8:Registration

· bundleDescription.userServiceDescription.deliveryMethod@accessGroupID

· bundleDescription.userServiceDescription.deliveryMethod@protectionDescriptionURI

· bundleDescription.userServiceDescription.deliveryMethod.r8:alternativeAccessDelivery

· bundleDescription.userServiceDescription.deliveryMethod.r12:broadcastAppService

· bundleDescription.userServiceDescription.deliveryMethod.r12:unicastAppService

· bundleDescription.userServiceDescription.deliveryMethod.r12:appComponent

· bundleDescription.userServiceDescription.deliveryMethod.r12:serviceArea

· bundleDescription.userServiceDescription.deliveryMethod@r12:inbandMetadata

· bundleDescription.userServiceDescription.r12:appService

· bundleDescription.userServiceDescription.r12:KeepUpdatedService

L.5.6
Schedule Description Fragment

The schedule description fragment shall be identical to the definition in L.2.6.

L.5.7
Associated Delivery Procedure Description Fragment

The Associated Delivery Procedure Description (ADPD) fragment should not be present and shall be ignored by the MBMS client.  
L.5.8
SACH bootstrapping

The Service Announcement Channel (SACH) is a special type of MBMS User Service. The SACH is described through a set of metadata fragments.

Clause 5.2.3.1 lists four alternatives for obtaining the needed metadata fragments. The default procedure shall be alternative d), where the MBMS client constructs the bootstrap URL from MNC and MCC. The other alternatives are optional. Furthermore, the MBMS client may be pre-provisioned with a default bootstrap URL.
The USBD describing the SACH shall contain the requiredCapabilities element with its feature child element.
<add the receive only method>
L.5.9
Example Service Announcement File
tbd
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