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END OF FIRST CHANGE
SECOND  CHANGE: New definitions and abbreviations for clause 3. Add definition of MTC acronym.
Definitions and abbreviations

3.1
Definitions

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

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”.
3.2
Abbreviations

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

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

DIMS
Dynamic and Interactive Multimedia Scenes
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

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

MTC
Machine Type Communications 
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
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
END OF SECOND CHANGE
THIRD CHANGE: Change to MBMS Functional Layers in sub-clause 4.1 Modifies NOTE introduced in CR0516 rev 5.
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, 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
NOTE:
In the current release of this specification, the MCPTT and the MTC applications use the group communication delivery method used by a GCS-AS.
END OF THIRD CHANGE
FOURTH CHANGE: Change to sub-clause 4.2. Same text as in CR0516 rev 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, 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.
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 sessions (3GPP TS 22.246 [3], clause 5).
END OF FOURTH CHANGE
FIFTH CHANGE: Change to sub-clause 4.3. Same text as in CR0516 rev 5.
4.3
MBMS bearer service architecture
The MBMS Bearer Service Architecture is defined in 3GPP TS 23.246 [4]. The MBMS User Service interfaces to the MBMS system via 3 entities.
· The BM-SC.
· The GGSN (for GPRS) or MBMS-GW (for EPS).
· The UE.

In addition, for MBMS delivery of GCS (such as MCPTT application services), the group communication delivery method enables the MBMS Bearer Service to be accessed by the GCS Application Server (AS), via the MB2 interface between the AS and BM-SC, for carriage of application service data to 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 (for GPRS) or MBMS-GW (for EPS) serves as an entry point for IP multicast traffic as MBMS data from the BM-SC.
END OF FIFTH CHANGE
SIXTH CHANGE: Change to sub-clause 4.4.1 Last paragraph modified .
4.4.1
MBMS User Service Architectures
Figures 3 and 3b depict the MBMS network architecture showing MBMS related entities involved in providing MBMS user services.
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Figure 3: 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, 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.

END OF SIXTH CHANGE
SEVENTH CHANGE: New sub-clause 4.4.1b Same text as in CR0516 rev 5.
4.4.1b
MCPTT Server
The MCPTT Server functional entity represents a specific instantiation of the GCS AS described in 3GPP TS 23.468 [120] to control multicast and unicast operations for group communications.

Therefore, the MCPTT server may access the MBMS Bearer Service for application service delivery to UEs. The MCPTT server interfaces to the BM-SC using the MB2 interface. MB2 carries control plane signalling (via MB2-C) and user plane data (via MB2-U) between the MCPTT server and BM-SC. The data transferred via MBMS bearer(s) is delivered from the BM-SC using the group communication delivery method. An MCPTT server may transfer data from one or multiple MCPTT groups via a single MBMS bearer. Description of the stage 2 procedures on MB2 between the MCPTT server and the BM-SC is provided in TS 23.468 [120] and TS 23.179 [122]. The stage 3 specification of the MB2 procedures and the protocol aspects of MB2-C and MB2-U are given in TS 29.468 [121].
END OF SEVENTH CHANGE
EIGTH TH CHANGE: Change to clause 6 Same text as in CR0516 rev 5.
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.

END OF EIGTH CHANGE
NINTH CHANGE: New clause 8A Several modifications.
8A
Group Communication Delivery Method

8A.1
Overview
The MBMS group communication delivery method delivers UDP/IP packet flow(s) to the UE. The BM-SC provides group communication delivery by receiving UDP/IP packets and forwarding them over the MBMS path provided by the MBMS Bearer Service. Both IPv4 and IPv6 may be used by the group communication delivery method. 

Figure 8A.1 depicts a reference model of the GCSE architecture with a MCPTT Server, and shows how GCS application data is ingested by the BM-SC via the MB2 interface.
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Figure 8A.1: Reference Model of GCS Architecture for MCPTT service delivery over eMBMS via BM-SC group communication delivery method
NOTE:
As indicated in sub-clause 4.1, in the current release of this specification, the group communication delivery method is available for the transport of MCPTT application service and MTC application service (subsets of all possible GCS application services) data over the MBMS bearer.
8A.2
Transport Method

The application transport protocol on top of the MB2 UDP/IP is transparent to the BM-SC and is not defined in this specification. 
Upon reception of GCS AS UDP/IP packets, the BM-SC removes the UDP/IP header, adds a SYNC header and performs UDP/IP encapsulation of the user plane IP multicast data that was received over the MB2-U interface.
NOTE: The current release of this specification does not define any FEC for the group communication delivery method.
8A.3
Session Description Information
8A.3.1
Introduction
The following session description information, associated with the MBMS bearer(s) is provided by the GCS AS to the UE to enable it to discover and acquire the GCS application service content, carried in IP multicast datagrams by the MBMS Bearer Service. Session description, or ‘SDP’ associated with the group communication delivery method includes nominal SDP parameters such as TMGI associated with the MBMS bearer, multicast IP address, and UDP port, and source IP address. The session descriptions is provided by the content origin, e.g. the MCPTT server and delivered over the GC1 interface as defined in TS 24.379 [123], and is transparent to the BM-SC. The GCS application client in the UE will use the session description information provided by the GCS AS to enable reception of GCS application data over the appropriate MBMS Bearer(s), either directly or by providing such information to an MBMS client if the GCS client relies on the MBMS client to retrieve the data.
8A.3.2
Session Description Parameters (Informative)
8A.3.2.1
Minimum Components of Session Description
The SDP for the MCPTT User Service shall contain at least the following parameters:

· Destination IP address and port number

· Source IP address 

· TMGI of the MBMS Bearer

8A.3.2.2
Multicast destination IP address and port number

The IP multicast destination 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.

8A.3.2.3
Source 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 GCS 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.

The source IP address should be that of the GCS Application Server, which originated the multicast traffic.
8A.3.2.4
TMGI of the MBMS Bearer
The TMGI is announced using the MBMS bearer mode declaration attribute, as defined in sub-clause 7.3.2.7, and in particular, the mbms-mode shall correspond to “broadcast-mbsfn”. In other words, the MBMS bearer mode declaration attribute shall be set to 

a=mbms-mode:broadcast-mbsfn <tmgi value>

END OF NINTH CHANGE
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