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Discussion and decision
1 Introduction

As the time schedule for WI, MBMS over LTE (RP-090619), reaches almost the end of Rel-9 time frame, the discussions on a couple of remaining issues should be handled and be settled to make MBMS work properly. This contribution is about constructing the MBMS control message, MCCH. Based on the agreements currently made, we present the points to be considered and the further details of MSAP signalling, especially on designing the bitmaps/ patterns to select the subframes for MBMS among the subframes chosen by SIB2 SAP(s).
2 Discussion
2.1 Present condition
Current agreements are as follows:

· MSAP occasion configuration
· MCCH indicates the MSAPs for all MCHs within MBSFN area associated to the MCCH
· A SIB2 SAP can be used for more than one purpose i.e. MBMS, LCS, Relay, etc.

· MSAP signalling framework in MCCH 
· For the entire MBSFN area i.e. parameters common for all MCH, a set of allocation patterns/bitmaps indicating the subframe allocated to the MBSFN area by means of a patterns/bitmaps are self-contained i.e. not dependant on SIB2. Further details of bitmaps are FFS.

· Keep MSAP similar to SIB2 SAPs (Enhancements compared to SIB2 Subframe Allocation Patterns are FFS.)
· For each MCH, the number of subsequent subframes allocated will be represented with an “end” field.
Although Rel-9 MBMS specification work is almost finished, it seems there is still confusing definition which has to be clearly identified. The participants of MBMS spec work might consider the definition as common understanding but the readers might be confused with it. In that sense, the issue is summarized and our view is provided below.
· allocatedSubframesEnd
· alt1) the value of allocatedSubframesEnd is the exact position of MBSFN subframe
· alt2) the value of allocatedSubframesEnd is relative position of MBSFN subframe
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Figure 1 Comparison between alt1) and alt2)
Clarification: Because allocatedSubframesEnd indicates the number of subsequent subframes allocated to each MCH, alternative 2 seems to be appropriate.

2.2 Further considerations on MSAP
Because allocatedSubframesEnd field in MCCH indicates the number of allocated subsequent subframes for each MCH within the pmch-SubframeAllocPeriod and MCCH changes only at the beginning of the MCCH modification period, same Subframe Allocation Pattern should be used for each pmch-SubframeAllocPeriod within the MCCH modification period. In order to guarantee the same Subframe Allocation Pattern, SIB2 SAP should be considered. The periodicity of the pattern, which defines the MBSFN subframes reserved by the union of SIB2 SAPs, is the largest period among SIB2 SAPs (radioframeAllocPeriod in BCCH). Therefore, same bit pattern should be used for every pmch-SubframeAllocPeriod and we propose that pmch-SubframeAllocPeriod should be one or multiple of the largest period among SIB2 SAPs.
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Figure 2 the pattern of MBSFN subframes when the periodicity is 8 radio frame
Proposal 1: pmch-SubframeAllocPeriod should be one or multiple of the largest period among SIB2 SAPs.
If SIB2SAP-like-signalling, which consists of bit patterns and periods, is used as MSAP signalling, using the period (e.g. radioframeAllocPeriod if same terminology is applied to MSAP) longer than pmch-SubframeAllocPeriod should be avoided. It is quite obvious that if at least one period of MSAPs is longer than pmch-SubframeAllocPeriod then it will cause irregularities in subframe allocation. With the same reason in proposal 1, same bit pattern should be used for every pmch-SubframeAllocPeriod to ensure MBMS work properly. Therefore, we propose:
Proposal 2: When SIB2SAP-like-signalling is assumed as an MSAP signalling, the period of MSAP (which is similar to radioframeAllocPeriod in SIB2 SAP, BCCH) should not be longer than pmch-SubframeAllocPeriod.

It is decided that the subframes reserved by SIB2 SAP(s) can be used for more than one purpose i.e. MBMS, LCS, relay, high-order MIMO, etc. It is expected that the allocation of subframes for relaying will be quite regular with rather short interval (e.g. one subframe for one radio frame) since relaying may be required to provide time-constraint features such as HARQ, etc. However, as positioning is decided to use one subframe for every 16, 32, 64, 128 radio frames, positioning subframe might bring out the irregularities [3] [4].  For example, when an interval between two consecutive positioning subframes is twice larger than pmch-subframeAllocPeriod, even pmch-subframeAllocPeriod and odd pmch-subframeAllocPeriod might have different subframe allocation patterns. 
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Figure 3 Example of irregularity which comes from positioning subframes
Besides, it has to be considered that the usage of MBSFN subframe by other applications is not clearly identified yet. It is undesirable that MBMS subframe allocation pattern is determined by other applications. Therefore, we propose:
Proposal 3: MBSFN subframe allocation pattern for eMBMS should not be affected by other applications.
2.3 MBMS subframe allocation signalling
If SIB2 SAPs are re-used to indicate the MBSFN subframes for MBMS, the number of MSAPs is dependent on the number of SIB2 SAPs and other applications with different periodicity. Basically, multiple SIB2 SAPs provide the complexity. In addition to that, as mentioned above, sparse allocation of subframes for other application will cause more complexity in constructing the MSAPs. As shown in the Figure 4, four MSAPs should be used to indicated all the subframes when two different SIB2 SAPs and other applications, positioning and relaying, are assumed. (In fact, the MSAP, of which the radioframeAllocOffset is larger than 7, are not reasonable in principle.)
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Figure 4 SIB2SAP-like-signalling is re-used in MSAP signalling
With the above mentioned MSAP approach, signalling overhead will be the problem though it may provide slightly finer granularity when pmch-subframeAllocPeriod is short. The overheads may become serious when there exist more irregularities due to the addition of other applications e.g. high-order MIMO, etc. Therefore, it is preferable to have rather simplified MSAP signalling approach to avoid such complexity and irregularities.
Among the radioframeAllocPeriod of SIB2 SAPs, the largest one will guarantee repeated subframe allocation pattern based on the same analysis above section 2.2. MBMS subframes can be selected by one bitmap from MBSFN subframes reserved by SIB2 SAPs within the largest radioframeAllocationPeriod. This approach is extended format of SIB2 SAP with modified parameters, n1 for radioframeAllocPeriod and bitmap. Figure 5 presents one instance of MSAP signalling.
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Figure 5 MSAP signalling using the largest radioframeAllocPeriod in SIB2 SAPs
The parameters, {MBMSsubframeAllocPattern, LeastCommonPeriod (n1, n2, n4, n8, n16, n32)}, are required for this MSAP signalling and MBMSsubframeAllocPattern is bitmap indicating which subframes are reserved for MBMS. With this approach, 192 (= 6 * 32) bits are required in worst case (which in fact rarely occurs) since the largest radioframeAllocationPeriod in SIB2 is n32. However, as overlapped MBSFN areas are the way forward in Rel-10 MBMS, the number of radio frames within the largest radioframeAllocationPeriod for each MBSFN area is expected to be not much burden for signalling in terms of the length of bitmap.
Proposal 4: MSAP signalling should be the bitmap indicating the subframes allocated for MBMS from the reserved subframes by SIB2 SAPs within the largest radioframeAllocationPeriod.
3 Conclusion
In this paper, we present a couple of issues to be considered and propose the efficient method to organize the MSAP signalling. Clarification and proposals are as follows:
Clarification: Because allocatedSubframesEnd indicates the number of subsequent subframes allocated to each MCH, alternative 2 seems to be appropriate.
Proposal 1: pmch-SubframeAllocPeriod shoud be one or multiple of the largest period among SIB2 SAPs
Proposal 2: When SIB2SAP-like-signalling is assumed as an MSAP signalling, the period of MSAP (which is similar to radioframeAllocPeriod in SIB2 SAP, BCCH) should not be longer than pmch-SubframeAllocPeriod.
Proposal 3: MBSFN subframe allocation pattern for eMBMS should not be affected by other applications.
Proposal 4: MSAP signalling should be the bitmap indicating the subframes allocated for MBMS from the reserved subframes by SIB2 SAPs within the largest radioframeAllocationPeriod.
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