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1. Introduction

In Rel8, in order to keep the backward compatibility, MBSFN frame and MBSFN subframe allocation pattern has been captured in TS 36.331[1], which has resolved the MBSFN physical resource (i.e. PMCH) for muti-cell MBMS services. 

According the EMBMS WID [2], EMBMS will be re-discussed in Rel9; this document will address how the MBSFN physical channel shall be mapped to MBSFN transport channel, i.e. MCH, which is called MSAP signaling in TS 36.300[3].
2. Discussion
2.1. The principle of designing the MSAP signalling
Before we try to design the MSAP (MCH subframe allocation pattern) signaling, we should firstly well know the MBSFN resource allocation pattern (in this paper, we call MRAP). Specially, as stated in [4], the reason why the parameter “offset” is used, is that the offset should be used to avoid the interference between MCHs in different MBSFN areas, the current specification can well cover for MBSFN physical resource allocations in overlapping MBSFN areas. 
In Rel9, as stated in [2], although there are no overlapping MBSFN areas, we should still consider the overlapping MBSFN scenario when we try to design the MSAP signaling in terms to backward compatibility (i.e. Rel8 UE can well work in the Rel9 or latter version network).
Proposal 1: MSAP signaling design is based on the MBSFN physical resource allocation pattern;
Proposal 2:  MSAP signaling design should still consider overlapping MBSFN areas for backward compatibility.

2.2. The method of designing the MSAP signalling
Should we recall the long time ago discussion issue, i.e. how to design the MBSFN physical resource allocation pattern in System information, i.e. MRAP. 

At beginning, that we design MRAP is only to notify UE that some radio frames and subframes is used for MBSFN frames and MBSFN　subframe. That means MRAP over BCCH is only the physical layer resource for all MBSFN services, then MSAP over MCCH will do the transport channel mapping for different MBSFN services.
But in the current specification, the MRAP (periodicity, offset) is not only well resolve the MBSFN physical resource allocation in Rel8, but also implies that different MBSFN frames and MBSFN subframes will be used for different MBSFN areas.
The follows figure from [4] exemplifies that an offset signaled by three bits should be used to avoid the interference between MCHs in different MBSFN areas. 
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Moreover, because even in the same MBSFN frame, different MBSFN subframe can be used for different MBSFN areas, we think according to the current MRAP, different MBSFN resources (e.g. MBSFN frame and MBSFN subframe) have been and must be allocated for different MBSFN areas to avoid the interference.
We suggest that MSAP should be the granularity of subframe lever, which is more efficient for many MCHs and many MSAPs than radio frame lever.
Based on the above analysis, this paper tries to provide a method to design the MSAP signaling.
In TS 36.331, the MBSFN subframes are configured as follows:
MBSFN-SubframeConfiguration ::= 
SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF SEQUENCE {


radioframeAllocationPeriod


ENUMERATED {n1, n2, n4, n8, n16, n32},


radioframeAllocationOffset


INTEGER (0..7),


subframeAllocation




CHOICE {



oneFrame






BIT STRING (SIZE(6)),



fourFrames






BIT STRING (SIZE(24))


}

}

So when we design the MSAP signaling, we can use part or all of the MBSFN frames and MBSFN subframes from one (or more) sets of “MBSFN-SubframeConfiguration”. Because the MBSFN frames are discontinuous for each MBSFN areas in a 320ms period, the MBSFN frames for one MCH are still discontinuous.

[image: image2.emf]0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

MCH1 (area A) MCH2( (area B)

19 21 18 20 22 24 26 23 25 27 29 31 28 30

MCH3 ( (area C)


Proposal 3: We suggest the MSAP design on MCCH is as two steps: 
1) Select one (or more) MRAPs , which is the index (from 1 to 1..maxMBSFN-Allocations);

2) Select part or all radio frame and subframe in each MRAP.

2.3. An example of designing the MSAP signalling

If there are two MBSFN overlapping areas shown as follows figure. 
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In the SIB2, the MBSFN frames and subframes allocations (i.e. MRAPs) are different in different cells from different areas. 
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In the cells from area A, MRAP= {periodicity=4, offset=0, subframe allocation is omitted};

In the cells from area B, MRAP= {periodicity=2, offset=1, subframe allocation is omitted};

In the cells from area C, MRAP= {periodicity=4, offset=0; periodicity=2, offset=1, subframe allocation is omitted}

For this example, according to the method suggested in this paper, we can acquire many benefits:
1) Configure more than one MSAPs on MCCH via very little bit signaling overhead.
2) The granularity of MCH resource allocation is subframe lever, which is more efficient than frame lever. 
3) Different MCHs in different areas can avoid interference for supporting overlapping MBSFN areas in the future.

4) Network is easy to design MCHs mapping on MBSFN physical resource in different MBSFN areas.
3. Conclusion
In the above discussion, we have concluded with the following proposals:

Proposal 1: MSAP signaling design is based on the MBSFN physical resource allocation pattern;

Proposal 2: MSAP signaling design should still consider overlapping MSSFN areas for backward compatibility.

Proposal 3: We suggest the MSAP design on MCCH is as two steps: 

1) Select one (or more) MRAPs, which is the index (from 1 to 1..maxMBSFN-Allocations);

2) Select part or all radio frame and subframe in each MRAP.
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