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END OF FIRST CHANGE
SECOND  CHANGE: New abbreviations for Sec. 3.2
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

MTK
MBMS Traffic Key

MUK
MBMS User Key
NAL
Network Abstration 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 Section 4.1
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. Two delivery methods are defined, namely download and streaming. 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.
Figure 1: Functional Layers for MBMS User Service

Alternatively, the MBMS system may carry incoming application data from a Group Communication Service (GCS) service provider which provide "Push to Talk" (PTT) functionality, as described in 3GPP TS 22.468 [120]. An example usage of GCS is the Mission Critical Push To Talk (MCPTT) service, which typically support public safety communications, as described in 3GPP TS 22.179 [121]. As defined in the Group Commmunication Service Enabler (GCSE) and MCPTT over LTE architecture documents, TS 23.468 [122] and TS 23.179 [123], the GCS or MCPTT Application Server (AS) may be able to utilize the LTE Broadcast network to deliver application content to its UEs. That is enabled by the MB2-U interface as defined in TS 29.468 [124] by which media content is delivered from an GCS/MCPTT Application Server (AS) function to the BM-SC, and directly carried over the MBMS Bearer Service through the core network to the eNodeB, for MBSFN transmission to UEs.

The above GCS and MCPTT application data delivery over the MBMS Bearer Service is represented by a different functional model as shown in Figure 1A.  The bottom layer in Figure 1A is identical to that in Figure 1. The main differences are that

a) The MBMS delivery methods are absent, given that those are defined by the Application Server as opposed to the BM-SC
,

b) Replacement of the MBMS User Service by the GCS or MCPTT defined application service in the top “service application” layer,

c) The “connection” between the two functional layers is provided by the MB2 interface as defined in TS 29.468 [124].
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Figure 1A: Functional Layers for GCS or MCPTT App Service Transport using MBMS Bearer
END OF THIRD CHANGE
FOURTH CHANGE:Text change in Section 4.3
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.

Alternatively, for MBMS delivery of GCS or MCPTT application services, the MBMS Bearer Service is directly accessed by the Application Server, via the MB2 interface between the AS and BM-SC.
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 FOURTH CHANGE
FIFTH CHANGE: Change to title of Section 4.4.1, text change, addition of new architecture diagram, and modification of BM-SC sub-functional structure and description to accommodate support for pass-through data delivery mode
4.4.1
MBMS 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].
Figure 3c depicts the MBMS network architecture showing MBMS related entities involved in providing GCS or MCPTT application services delivery to the UE.
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Figure 3c: MBMS network architecture model for GCS/MCPTT Application Service delivery
Details about the BM-SC functional entities are given in figure 4.
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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 an forward error correction code
* IP multicast delivery of externally-provided application service data 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].

The MB2 interface between the GCS/MCPTT Application Server and the BM-SC is specified in TS 29.468 [124], and shall be supported by the BM-SC if the BM-SC supports the reception of GCS/MCPTT application service data from the AS for delivery through the MBMS system. 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. security, QoS, start time, Flow Id, service area, radio frequency, BM-SC address) for the delivery of application data from the AS. Over MB2-U, GCS/MCPTT user plane data, encapsulated in UDP and IP, are transparently transported between the GCS AS and the UE. The BM-SC, via the Bearer Service Access and Pass-Through function, forwards these protocol layers transparently to the MBMS-GW.
END OF FIFTH CHANGE
SIXTH CHANGE:New Section 4.4.1b
4.4.1b
GCS/MCPTT Application Server
The GCS/MCPTT Application Server may access the MBMS Bearer Service for application service delivery to UEs. The GCS/MCPTT AS interfaces to the BM-SC using the MB2 interface. MB2 carries control plane signalling (MB2-C) and user plane (MB2-U) between GCS AS and BM-SC. The data transferred via MBMS bearer(s) by the AS is transparent to the BM-SC. A GCS/MCPTT AS may transfer data from one or multiple GCS/MCPTT groups via a single MBMS bearer. Description of the stage 2 procedures on MB2 between the GCS/MCPTT AS and the BM-SC are provided in TS 23.468 [122] and TS 23.179 [123]. The stage 3 specification of the MB2 procedures and the protocol aspects of MB2-C and MB2-U are given in TS 29.468 [124].
END OF SIXTH CHANGE
SEVENTH CHANGE: New Section 5.4.1A
5.4.1A
GCS/MCPTT Application Data Transfer Procedure using MBMS Bearer Services
GCS/MCPTT Application Data Transfer procedure using MBMS Bearer Services refers to the network (and UE) mechanism to transmit (and receive) data for one or more user groups on one or more MBMS Bearer Services.
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NOTE:
Security related interactions are not depicted in the sequence.

Figure 8B: Procedure of GCS/MCPTT Application Data Transfer
1. The GCS/MCPTT AS pre-establishes the MBMS bearer(s) for the GCS/MCPTT group communication session with the BM-SC according to the procedures defined in TS 23.478 [122]. The BM-SC returns the service description associated with the MBMS bearer(s) to the GCS AS.
2. The UE establishes a group communication session with the AS. The AS passes the service and session description information associated with the group communication session and TMGI for the MBMS Bearer Service to the UE.
3. The UE monitors the MSI and MCCH of received MBSFN broadcast(s) for the TMGI(s).

4. The GCS/MCPTT AS sends application data for the associated group communcation session to the BM-SC over MB2-U interface as defined in TS 29.468 [124].
5. The Bearer Service Access and Pass-Through Function forwards the received application data to the MBMS GW over the SGmb interface. The application data is subsequently carried over the pre-established MBMS Bearer Service through the Core Network and E-UTRAN to the UE.
6. Continuation of transmission of the GCS/MCPTT group communication session’s application data from the AS to the UE through the MBMS system.
7. 
The AS determines that the MBMS bearer is no longer needed, and sends a Deactivate MBMS Bearer Request message, as defined in TS 29.468 [124], to the BM-SC, including the TMGI and FlowID representing the MBMS bearer to be deactivated.
8. The BM-SC, upon determining that the AS is authorized for the indicated TMGI, initiates the termination of the MBMS Bearer Service and associated resources in the Core Network and E-UTRAN, by use of the Session Stop procedure as defined in TS 23.246 [4].
9. The BM-SC sends a Deactivate MBMS Bearer Response message, as defined in TS 29.468 [124], to the AS, including the TMGI, the FlowID, and a result.
10. The previously established group communication session between the AS and UE is terminated.
END OF SEVENTH CHANGE
� Note that although the service delivery methods as defined in this specification are not directly employed by the GCS or MCPTT AS, functionally equivalent streaming and download delivery methods are used for carriage of appication data over the multicast MBMS Bearer Service.
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