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[bookmark: _Toc475555962]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 two 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.
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[bookmark: _Toc475555966]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.
[bookmark: OLE_LINK14]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.
[bookmark: OLE_LINK15]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.
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”.
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[bookmark: _Toc475555967]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
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[bookmark: _Toc468545116]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.

[bookmark: _MON_1506856595][bookmark: _MON_1507385064]User Service/
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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 Four delivery methods are defined, namely download, streaming, transparent, 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
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[bookmark: _Toc422242489]4.2	MBMS User Service Entities
Figure 2 shows the MBMS user service entities and their inter-relations. Relation cardinality is depicted as well.


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 transparent 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. A transparent session is associated with exactly one MBMS bearer. The MBMS User Service Session may be mapped either on MBMS Bearer Services or on unicast bearer services.
A set of one or more MBMS bearers can be used for delivering data as part of an MBMS download or streaming 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, transparent, or GC sessions (3GPP TS 22.246 [3], clause 5).
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[bookmark: _Toc475555988]5.2.2.1	Introduction
MBMS User Service Discovery/ Announcement is needed in order to advertise MBMS Streaming, and MBMS Download User Services, MBMS Transparent User 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.
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[bookmark: _Toc475555989]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,  or one FLUTE Download session or one Transparent session. A session description for a Streaming session may include multiple media descriptions for RTP sessions. A session description of a transparent session 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,  and in subclause 8.3 for the MBMS streaming delivery method and in subclause 8B.3 for Transparent delivery method.
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[bookmark: _Toc475556054]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].


Figure 9: Protocol stack view of the MBMS User Services for Streaming and Download Delivery
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[bookmark: _Toc422242544]6	Introduction on Delivery Methods
Three Four delivery methods are defined in the present document - the download delivery method, the streaming delivery method, the transparent 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 transparent delivery method is described in clause 8B.
	10th Change


8B	Transparent Delivery Method
8B.1	Introduction
The MBMS transparent delivery method delivers application data units as part of UDP or IP flows over an MBMS bearer to the UE. 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 media codecs and application protocols are defined outside of this specification. 
The BM-SC receives Application Data Units (ADUs) from the content provider, typically provided as UDP/IP packets and forwards them to the destination multicast IP address and port number. Both IPv4 and IPv6 may be used by the transparent delivery method. 
Transparent delivery methods may be used within MBMS User Services, where the session description is delivered as a fragment of a User Service Description, or they may be used independently, where the content provider will announce the session via external means.
An MBMS Transparent session may be operated in a forward-only or in a proxy mode. In the forward-only mode, the transport protocol on top of IP is opaque to the MBMS system and the session announcement is expected to be handled by the content provider itself. In the proxy mode, the UDP packet payload of the UDP streams is opaque to the MBMS session and an MBMS Client is expected to make the UDP Payloads available to an application, without further knowledge on the content.
In the proxy mode is used, the transport protocol and session description are described in 8B.2 and 8B.3.
8B.2	Transport protocol
8B.2.1	General
When the proxy mode is used, the transport protocol shall be UDP/IP. 
The application layer protocol on top of UDP/IP is out of scope of this specification. However, examples for application layer 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, can be delivered by this transport protocol. As an example, this framework can be applied to RTP flows as well.  
ADUs may be encapsulated into frames by a transport framing protocol prior to transmission using the UDP protocol, in order to provide additional transport functionality.
A UE that does not understand the transport framing protocol shall discard the transport framing header or trailer, and recalculate the UDP checksum prior to forwarding ADU to the receiver. The usage of the transport framing protocol is signalled by the presence of the “mbms-framing” attribute in a media session of the SDP. If used, all datagrams of the UDP flow shall be framed using the same transport framing protocol.
If transport framing is used, the BM-SC shall encapsulate exactly one ADU in an IP/UDP multicast packet where the ADU carried as a UDP payload is appended or prepended by the transport framing trailer/header as shown in Figure 8B-3. 
Note: The content provider shall be aware of the path MTU and shall not generate ADUs that do not fit into a single IP/UDP datagram. 
0                   1                   2                   3   
 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|                                                               |
|                          IP Header                            |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|                                                               |
|                          UDP Header                           |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|                                …                              |
|                Transport Framing Protocol Header              |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|                                                               |
|                       Transport Payload                       |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|                                                               |
|                Transport Framing Protocol Trailer             |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
Figure 8B-3 Transport Framing Protocol Header/Trailer
The transport framing protocol trailer/header shall be of constant length for all packets of the same UDP flow. The length of the transport framing protocol trailer/header shall be signalled to the UE as part of the “mbms-framing” attribute of the session description of the transparent session. 
Note: The current specification does not define a transport framing protocol. Instead, it defines the framework for this protocol to ensure backwards compatibility by future versions of the protocol. 
If the transport framing protocol is used and the receiver does not recognize the version of the transport protocol, it shall discard the trailer/header. The sender shall ensure that simple discarding by a receiver that does not support the indicated version of the transport framing protocol does not impact the integrity and consistency of the payload. 
The UDP checksum shall be recalculated after any transport framing is performed and also after that transport framing is terminated.
8B.3	Session Description 
8B.3.1 Introduction
When the Proxy mode of the Transparent delivery method is used, the BM-SC shall act as the source for the multicast traffic. The SDP for the transparent delivery method shall be created by the BM-SC and may be shared as a fragment of the service announcement or sent to the content provider, if the latter selects to perform service announcement by itself. 
8B.3.2 SDP Parameters 
8B.3.2.1	General
The Session Description of an MBMS Transparent session includes the following parameters::
· The sender IP address
· Session timing information
· Mode of the MBMS bearer
· The TMGI of the MBMS Bearer
· The bitrate of the session
· For each UDP flow:
· The destination IP address and port number for each media line
· An indication of the usage of a transport framing protocol or not
· The protocol ID for each media session 
· Any other parameters of the transported flow for each media

8B.3.2.2	Sender IP address
There shall be exactly one source IP address per media description within the SDP. The source IP 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 transparent 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.
[bookmark: _Toc422242641]8B.3.2.3	Destination IP address and port number
The destination IP address shall be defined using 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]. 
In case multiple media sessions are present, all of them shall share the same destination multicast IP address. The “c=” parameter shall be a session level attribute.
8B.3.2.4	Session Timing Parameters
An MBMS transparent session start and end times shall be provided according to the SDP timing field ("t=") - [14].
8B.3.2.5	Mode of MBMS bearer per media
The MBMS bearer mode declaration attribute shall be used for MBMS transparent sessions, as defined in sub-clause 7.3.2.7.
8B.3.2.6	MBMS Bearer Information
The SDP shall contain exactly one MBMS bearer mode attribute (defined in section 7.3.2.7) at session level. It may contain an alternative TMGI attribute as defined in section 7.3.2.12. 
8B.3.2.7 Bandwidth Specification
The maximum bit-rate required by a UDP flow may be specified using the "AS" bandwidth modifier [14] on media level. The Application Specific (AS) bandwidth for a transparent session shall be the largest sum of the sizes of all packets transmitted during any one second long period of the session, expressed as kilobits. The size of a packet shall include the complete packet, i.e. IP, UDP and FLUTE headers, and the data payload.

8B.3.2.8	Transport Framing Protocol
The “mbms-framing-header” or “mbm-framing-trailer” attributes, if present at the media level, indicate that MBMS transport framing protocol is used and provides a version number and length field for the transport framing header or trailer, respectively. 
The ABNF sytax for the “mbms-framing-header” and the “mbms-framing-trailer” attributes is as follows:
    mbms-framing=("a=mbms-framing-header" / "a=mbms-framing-trailer") ":" SP version SP length SP parameters
    version = 1*2DIGIT
    length = 1*2DIGIT
    parameters = *(parameter [";"])
    parameter = name "=" value
    name = *(ALPHA / DIGIT / "|" / "-" / "_")
    value = *(ALPHA / DIGIT / "|" / "-"/ "_")
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8.3.2	SDP Examples for Transport Session
The following 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=source-filter: incl IN IP6 * 2001:210:1:2:240:96FF:FE25:8EC9
m=video 4002 UDP/RTP/AVP 96
b=TIAS:4000000
a=mbms-framing-header:0 2 
a=rtpmap:100 MP2T/90000
m=video 4002 RTP/AVP 98
b=TIAS:4000000
a=rtpmap:100 MP2T/90000
a=mbms-framing-trailer:0 2 
[bookmark: _Toc475556204]
	12th Change



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 Transparent Delivery receivers are not expected to support any associated delivery procedures.
[bookmark: _Toc475556324]
	13th Change



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 Transparent delivery
	Service capabilities as defined in Annex L.5
	24



The list of features may be extended in the future.
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L.5	MBMS User Service Discovery / Announcement Profile for Transparent Delivery Services
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 using the Transparent Delivery method as defined in clause 8B. 
The function of Service Discovery is to allow UEs to find the available MBMS User Services defined on the MBMS enabled network for MBMS User Services of interest. The UE needs the service access information to initiate the reception of a particular MBMS User Service, and to find the data associated with the MBMS User Service on the radio interface.
The Service Announcement Profile defined in this clause follows the principles of the Service Announcement Profile 1a as defined in clause L.2 with the following constraints:
· Service Announcement metadata fragments shall be delivered as one SA file. 
· Only the Transport Delivery shall be announced in the bundleDescription.userServiceDescription.deliveryMethod.
· inband fragments shall not be used, i.e all Service Announcement information is provided on the SACH.
· The Associated Delivery Procedure Description (ADPD) fragment should not be present and shall be ignored by the MBMS client.  

A Transparent Delivery Service that is announced over SACH, shall indicate the required capability “24” in the USD to ensure correct processing at the receiver side.
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