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Discussion and Decision
1. Introduction
It has been agreed in RAN2 #66 that MBSFN area consists of at least one MCH for Rel-9 eMBMS. But it is still FFS whether multiple MCHs are supported or not. This contribution checks if there is a need for more than one MCS/MCH for MBMS Rel-9.
2. Discussion
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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 release 6. 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
The above figure from 26.346 [4] is included to help clarify the scope of the discussion on QoS of MBMS services. At the top of the figure, the (service) QoS of the user service/application is a function of the IP packet error rate and of the redundancy (forward error correction) inserted within the IP stream itself. At the bearer level, the (link) QoS depends MCS and Transport Block size which drive the MCH MAC PDU error rate. Naturally various levels of service QoS are needed for MBMS:
SA2 has clarified in TS23.246 [1] that Rel-9 MBMS only needs to support streaming and background traffic classes. Also only higher values of SDU [IP Packet] error rates are supported. [1] mentions that "(actual values for the background and streaming classes are 10-2 and 10-1)", this may be a bit restrictive, but it illustrates the SA2's understanding. 

To be more specific: TS 23.203 [2], Standardized QCI characteristics are specified for unicast bearers and some are extracted as in following table. We assume the end-to-end requirements for multicast bearers would be rather similar. In our understanding the PER requirement reflects error rate perceived by the application.
Table 1 MBMS service related QoS
	Example services in TS23.203
	Packet Delay Budget

(eNB -> UE)
	PER requirement
	Corresponding MBMS service

	Video (Buffered Streaming)
	280ms
	10e-6
	Buffered Steaming

	TCP-based (e.g., www, e-mail, chat, ftp, p2p file sharing, etc.)
	280ms
	10e-6
	File download

	Voice,Video (Live Streaming)
	80ms
	10e-3
	Mobile TV?


The above demonstrate that there is a need to provide various levels of (service) QoS. Below we explain how this can be achieved with a single MCH using a single MCS.
The MCS of MCH determines the MAC PDU error rate. The RLC SDU error rate depends on the RLC SDU size. The IP packet error rate depends on RLC SDU error rate and drops on the core network. Above IP, IETF has defined a method to provide forward error correction (FEC) at application level for file delivery in the RFC3926 (FLUTE) [3]. In TS26.346 [4], it is clarified that MBMS user services may also be protected against packet loss between BM-SC and UE using a forward error correction code such as FLUTE. 
The above demonstrates that there are techniques above the link layer to provide various level of reliability to the application. Hence various levels of service QoS may be provided over a link layer with a fixed MAC PDU error rate. In practice, the MAC PDU error rate can be selected to accommodate the service which tolerates the highest level of losses, and the other services may use FEC to obtain the desired reliability. The other aspect of QoS is delay, but in general for broadcast services we think there is never a very low delay requirement, therefore using FEC techniques, which may add hundreds of millisecond of delay, is sufficient. Considering the above, we propose:

Proposal 1: only one MCS and one MCH are supported in an MBSFN area for Rel-9 eMBMS.
Note that the above also means that the same MCS is used for MCCH and MTCH. MCCH reliability is provided thanks to repetitions of MCCH every repetition period.
3. Conclusion

Even though different MBMS services have different QoS requirements, application level reliability makes it possible to meet various service requirements while using a single MCS. Therefore, we proposed:
Proposal 1: only one MCS and one MCH are supported in an MBSFN area for Rel-9 eMBMS.
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15.3.6
MBMS signalling on BCCH

-
BCCH only points to the resources where the MCCH(s) can be found i.e. it does not indicate the availability of the services;

-
BCCH indicates the scheduling of the MCCH for multi-cell transmission on MCH.

-
BCCH indicates the MCCH repetition period.

-
BCCH indicates one MCS which applies to MCH
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