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1.
Introduction
In Rel-9 MBMS, it was agreed that a cell can belong to only one MBSFN area.

Thus, some text of TS36.300, which was included before this agreement was made, needs to be revisited.

In this document, following statements found in section 15.3.3 of TS36.300 is discussed:

	Whether there is a 1-to-1 mapping between MCH and MBSFN Area is FFS.


2.
Discussion
2.1
MCCH
MCCH is used to inform UE of necessary information for the reception of MBMS services. Thus, to receive a MBMS service, a MBMS-joined UE should read MCCH. 
In section 15.3.5 of [1] following is stated:

	15.3.5
MCCH Structure

The following principles govern the MCCH structure:

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

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

-
The MCCH is sent on MCH.

-
The MCCH-MBSFN area is not necessarily the same as the MTCH-MBSFN area i.e. MCCH can be either on a different MCH than the MCH carrying “advertised” MTCH, or multiplexed on the same MCH as the one carrying “advertised” MTCH.


According to the first two bullets, what the UE can know from the BCCH is the time when MCCH can be transmitted. In other words, the UE does not know the exact the time when MCCH is transmitted. It means that the UE has to check the existence of MCCH at all the subframe where MBSFN resources are allocated.
Regarding how the UE know whether MCCH is transmitted or not in this subframe, following two methods are foreseen:
Option 1: Using separate MCH/RNTI

In this approach, one MCH is dedicated to a MCCH and a separate RNTI for MCCH is used to indicate the MCH. Thus, when a UE needs to read MCCH, a UE checks the existence of the specific MCH/RNTI at each subframe where MBSFN resource is reserved. If the MCH/RNTI for MCCH is found, the UE processes the related MCH at the subframe.

Pros:

Because the UE needs to process only one specific MCH, burden on UE processing would be relaxed.
Because there is one-to-one mapping between MCH and MCCH, there might be no need to include MAC header (FFS).

Application of different QoS (e.g. HARQ) between MCCH/MTCH may be possible.

Option 2: Using MAC PDU multiplexing

In this approach, there is no MCH dedicated to a MCCH. Because each MCH has the possibility to transport a MCCH, the identification of MCCH is performed by checking the MAC PDU header. Though it currently is not clear what MAC PDU structure will be used for MCH, the easiest approach is to reserve one code point of the field similar to LCID. 

Pros:

Because MCCH and MTCH can be transmitted within same MAC PDU, there will be some multiplexing gain. 

Cons:

Because each MAC PDU transported over MCH can include MCCH, a UE has to receive and process all the MAC PDUs at the subframe where a MBSFN resource is allocated. If there are many MCHs in one subframe, this will be huge burden for the UE to process all the MCHs to search MCCH. 

From the analysis, it seems better to use separate MCH/RNTI for MCCH. 
Proposal 0: 
One MBSFN area can have multiple MCHs. I.e., there is a N-to-1 mapping between MCH and MBSFN Area.
Proposal 1:
For the transmission of MCCH, dedicated MCH is used.

2.2
MTCH
For each MBMS service, separate radio bearer or MTCH will be setup between UE and eNB and separate bearer will be setup between eNB and MGW. 

In this case, if all the MTCH are multiplexed into same MCH, a single loss of one data block for one MTCH will block the transmission of data blocks for other MTCHs. For example, let’s assume there are MTCH 1 and MTCH 2. And further assume that, MTCH 1 and MTCH 2 are transmitted at the same TTI over same MCH. If a data block for MTCH 1 for subframe X is received and a data block for MTCH 2 for subframe X is not received from MGW, eNB cannot transmit even data block for MTCH 2 which is successfully received from MGW.
In addition, in a subframe where MBSFN resource is allocated, the data that one user is interested in will occupy only a fraction of the allocated resource. Then, to require the UE to process whole MBSFN resources or to require the UE to process other MTCHs that the user has not subscribed to will be burden to the UE. 

Thus, it should be allowed that different MTCHs are transmitted over different MCHs within one MBSFN area. But, this does not mean that one MTCH can be transported over several MCHs.
Proposal 2:

In one MBSFN area, multiple MCHs can be setup for the transmission of MTCHs. 
3.
Proposal
It is proposed that:

- Proposal 0: One MBSFN area can have multiple MCHs.

- Proposal 1: For the transmission of MCCH, a MCH dedicated to the MCCH is used.

- Proposal 2: In one MBSFN area, multiple MCHs can be setup for the transmission of MTCHs.

4.
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