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1. Introduction

MSAP (MCH subframe allocation pattern) is defined as subframe allocation to contain the U-plane data of one MCH. It was also agreed that all MBSFN subframes allocation is informed to UE by BCCH. The relation between MSAP and MBSFN subframes allocation is FFS.
This contribution discusses relation between MBSFN subframe allocation broadcasted in BCCH and MSAP. We propose to inform UE of MSAP by allocating parts of subframes of MBSFN subframe allocation. Moreover, paging allocation relating to MBSFN allocation pattern is also discussed, then, we propose that subframe #0 and #5 should be used for paging to avoid the collision with MBSFN subframes.
2. Discussion
There are three steps to indicate MBSFN subframe which carries MTCH as follows:

· Step 1: MBSFN subframe allocation broadcasted in BCCH

· This shows all MBSFN subframes in the cell (i.e. MBSFN subframes for all MCHs)

· This information is used for all UEs irrespective of MBMS interested UE or not

· Step 2: MSAP indicated in MCCH

· This shows MBSFN subframes mapped on one MCH

· This information is used for only UEs which have interest in MBMS

· Step 3: dynamic scheduling in MCCH (or MSCH?)
· This is provided in the MSAP occasion to assist the UE in choosing which subframes UE needs to receive. 
· It carries the mapping of MTCHs to the subframes of the associated MSAP.
The relation between MSAP and the dynamic scheduling information is illustrated in Figure 1.
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Figure 1: the relation between MSAP and the dynamic scheduling information
2.1. The patterns of actual radio frame and subframe allocation among MCHs
If MBSFN subframe allocation is same among radio frames, the message size is small. If MBSFN subframe allocation is different among radio frames, bitmap information is 32 (radio frames) * 8 (subframes) = 256 bits in 320ms scheduling period. If MBSFN subframe allocation is same among radio frames and only the existence of MBSFN is indicated in radio frame level, only 32 (radio frames) + 8 (subframes) = 40 bits is necessary. MSAP are common among scheduling period within modification period. Note that we assume modification period concept is required for MCCH as same as UMTS MBMS. It’s FFS, if the modification period of MCCH can be same as modification period of BCCH.

Assumption1: MBSFN subframe allocation has to be same among radio frames
Assumption2: MSAP are common among scheduling period within modification period
MBSFN subframe allocation (i.e. for all MCHs) consists of several MSAPs. We should consider how MCCH shall inform UE of MSAP by using MBSFN subframe allocation information in BCCH based on above assumption.
Following three alternatives illustrated in Figure 2 could be considered between MBSFN subframe allocation and MSAP. Behaviour of each alternative is shown for the case that three MCHs exist.
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Figure 2: the alternatives for the actual patterns of MSAP
· Alt 1: Subframe allocation is flexible among MCHs, and same subframe allocation pattern is used among radio frames
· Pros: Amount of information which subframe UE needs to receive can be lower.

· Cons: The available resources for each MCH are fixed, unused resources can not be reused by other MCH and the maximum number of MCHs is limited to 8.

· Alt 2: Radio frame allocation is flexible among MCHs, and subframes within one radio frame are used by only one MCH
· Pros: Battery consumption can be reduced, because a radio frame is allocated to only one service.

· Cons: The available resources for each MCH are fixed and unused resources can not be reused by other MCH.

· Alt 3: Both allocations are flexible among MCHs

· Pros: Available resources for each MCH are variable so that unused resources can be allocated to other MCH.

· Cons: Signalling overhead to inform MSAP is increased.

Considering above pros and cons of each alternative, Alt 2 is preferable from UE power consumption because RAN1 LS [2] stated the allocation of contiguous subframes for MBSFN could enable power savings in the UE. Alt 3 is most flexible way. However, this leads much singalling loads compared with Alt.1 and Alt. 2. Therefore, it’s better to avoid this pattern, unless RAN2 identifies issue not to support Alt.3.
Proposal 1: Radio frame allocation is flexible among MCHs, and subframes within one radio frame are used by only one MCH.
2.2. Relating to Paging occasions
RAN2 agreed that MBSFN subframe allocation should be considered to decide paging occasion, because MBSFN subframe can not be used for paging. Subframe #0 and #5 are not used for MBSFN. Therefore, we propose following behaviour is simple approach to decide paging subframe.
· If one subframe is used for paging, subframe #0 should be used.

· If two subframes are used for paging, subframe #0 and #5 should be used.

· If more than two subframes are used for paging, one or more than one subframe of #1-4 and #6-9 is additionally allocated by some rule (e.g. formula described in TS36.304). However, further discussion might be required, if more than two subframes are required for paging in one radio frame
In the case of narrow band (i.e. 1.4MHz), the different subframe location for paging may be required because all resources of subframe #5 could be full of D-BCH. The number of UEs would be limited to narrow band case. Therefore, only one subframe is enough for paging subframe. Therefore, it’s proposed to specify subframe for paging in narrow band case separately.
Proposal 2: subframe#0 and #5 should be used for paging except for 1.4MHz case
Proposal 3: For narrow band case (i.e. 1.4MHz), subframe for paging should be specified
3. Conclusion
This contribution discussed relation between MBSFN subframe allocation and MSAP. Moreover, paging allocation relating to MBSFN allocation pattern is also discussed. We assumed modification period concept is required for MCCH as same as UMTS MBMS.
Assumption1: MBSFN subframe allocation has to be same among radio frames
Assumption2: MSAP are common among scheduling period within modification period
We proposed to agree following three points;
Proposal 1: Radio frame allocation is flexible among MCHs, and subframes within one radio frame are used by only one MCH.
Proposal 2: subframe#0 and #5 should be used for paging except for 1.4MHz case

Proposal 3: For narrow band case (i.e. 1.4MHz), subframe for paging should be specified
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