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	First Change


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 bearer. 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

	Second Change


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 packet flows, which may need to be provided over various MBMS download, MBMS streaming, or MBMS bearer sessions. 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 bearer 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, bearer, or streaming sessions (3GPP TS 22.246 [3], clause 5).
	Third Change


6
Introduction on Delivery Methods

Three delivery methods are defined in the present document - the download delivery method, the streaming delivery method, and the bearer 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 bearer delivery method is described in clause x.
	Fourth Change


13
Bearer Delivery Method

13.1
Introduction

The MBMS bearer delivery method delivers a UDP/IP packet flow to the UE. A single MBMS bearer is used for the multicasting of the UDP/IP packet flow. The BM-SC acts as a pass through by receiving UDP/IP packets and forwarding them to the destination multicast IP address and port number (of which the information is shared with the content origin). Both IPv4 and IPv6 may be used by the bearer delivery method. 

The following figure depicts the reference model for packet ingestion in the BM-SC.
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Reference Model for  BM-SC Pass-through
13.2
Transport Protocol
13.2.1
Introduction

The transport protocol on top of UDP/IP is transparent to the MBMS user service and is not defined in this specification.
However, in order to support QoS and FEC, MBMS framing is defined. It allows for the addressing of UDP datagrams and the detection of missing packets. If FEC, is used, the FEC repair data shall be delivered over a separate media session. 
13.2.2
MBMS Framing

The MBMS framing mechanism is depicted in the following figure:
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MBMS Framing for Bearer Delivery Method
The source packets are modified to include the packet sequence number immediately after the UDP header as depicted by the following figure.
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MBMS Framing Header

The UDP checksum shall be recalculated after the MBMS framing is performed.
13.3
Session Description for Bearer Delivery Method

The SDP for the bearer delivery method is provided by the content origin at content ingestion and is transparent to the BM-SC. The SDP is provided to the MBMS client directly via the application to the UE. The way the SDP is delivered to the UE is out of scope of this specification.
13.3.1 SDP Parameters 
The SDP shall contain at least the following SDP parameters:

· The destination IP address and port number 

· The protocol ID for each media session 

· The TMGI of the MBMS Bearer
· The maximum delay tolerance attribute
· The requested QoE reporting as defined in section 8.3.2.1 as a media level attribute
13.3.1.1
Destination IP address and port number for channels

The IP 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.
13.3.1.2
Protocol Identifier
The protocol identifier shall be provided for each session in the <proto> field as part of the “m=” line. The actual protocol over UDP or over UDP/MBMS framing is transparent to the MBMS service and the UE should ensure that it supports the protocol before starting the consumption of the MBMS service. 
The UE shall use the protocol identifier to detect the usage of the MBMS framing and remove the MBMS framing header prior to forwarding it to the application.
13.3.1.3
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. 
13.3.1.4
Maximum Delay Tolerance

The “max-allowed-delay” is a media level SDP attribute that informs the receiver about the maximum allowed delay from the time of reception of the UDP datagram to the time of passing it to the receiving application. This time sets an upper boundary on time consumed for any operations such as FEC decoding. This value is indicated in milliseconds.
	Fifth Change


8.3.1.11
UDP Datagram Loss
The metric “UDP_Datagram_Loss” indicates the number of consecutive UDP datagram losses that are detected through a gap in MBMS framing packet sequence number. This metric is only applicable to the Bearer Delivery Method.
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