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1. Introduction

In release 8, MBSFN subframe allocation is indicated in SIB2, but the indicated MBSFN subframes could be used for other purpose like for the communication between donor eNB and relay. So RAN2 need the discussion on the signalling scheme of the actual usage of MBSFN subframe. As release 9 MBMS discusses only one MBSFN area for all MBMS services, we don't need multiple pattern for multiple MBSFN area. On the other hand, we think the possibility to have the extension of the multiple MBSFN area is important. 
2. Discussion
MBSFN subframe allocation indicates to Rel-8 UE that only first OFDM symbol should be used for the measurement for those subframes. For Rel-9 and future releases UE, these subframes could be used for several purposes e.g. MBMS, Relay. For a Rel-9 MBMS capable UE, it is necessary to know which subframes are used at least for MBMS. Depending on the RAN1 discussion, positioning usage may be also indicated. In release 10, the relay usage should be also indicated. In release 10, we may need to introduce multiple MBSFN areas. These possibilities of the future extensions should be taken into account when designing the structure of the MBMS related control signaling. 
We think natural structure taking into account future extension is like following.
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Figure 1. MBSFN subframe usage control information
Level 1 is known by release 8 UE. MBMS part of Level 2 should be known by release 9 MBMS capable UEs or later UEs. Level 3 is not necessary in release 9 MBSFN. Level 4 should be known by release 9 MBMS capable UEs. Further MBMS service related information would be transmitted over MCCH. Although we see the need of the discussion to compress the level (merge level x and level y and list the same level) or expand the level, we think above figure can be good starting point.
MBMS part of Level 2 discussion:
It’s necessary for Rel-9 MBMS interested UE to understand which MSAPs are used for MBMS. Therefore, MBMS part of Level 2 information should be known to the Rel-9 MBMS interested UEs. This signalling could be done by MCCH, or BCCH. If MBMS part of level 2 information is informed by MCCH on MCH, only MBMS capable UEs can receive the information. We think it is acceptable such scheme but it would be natural to inform it on BCCH. We also think it can be discussed jointly with other part of MBMS information on whether SIB2 extension is used for new SIBs are used after we have more clear view on other usage.
Proposal 1: MSAP used for MBMS (i.e. MBMS part of level 2 infomation) should be indicated by BCCH.
Level 3 discussion:

If MCCH subframe is informed by BCCH, UE can know MCCH subframe after knowing the level 2 information in release 9. Based on the RAN2 email discussion, it seems that this is the view of the majority of companies. This implies single MBSFN area in Figure1 should be informed by BCCH. Considering that there would be an explicit indication for MCCH which UE needs to receive first, we think that it would be not difficult to support future extensions for level 3 information (i.e. to support overlapping MBSFN area). There are two alternatives for it. First alternative is that BCCH indicates MCCH per MBSFN area. Second alternative is that one MCCH which is indicated by BCCH indicates other MCCHs which are for future extensions. The merit of the first alternative is better to reduce the delay for receiving the interested MBMS contents, since the the step to receive MCCH is minimized. The merit of the second alternative is to minimize BCCH size and UE battery consumption. The reason is that only one MCCH position is informed by BCCH and it is possible to inform UE of service status by one MCCH. Although we don’t see the need to conclude now on which method, we propose to conclude that future extensions of multiple MBMS areas are possible. Since this future extension should be supported, Furthermore, we think that this issue is tightly related with Notification mechanism from battery consumption perspective. Therefore, we see the need to discuss signalling for overlapping MBSFN area and notification mechanism in future.
Proposal 2: RAN2 should conclude that the current design allows for future extensions in order to support multiple MBMS areas.
Proposal 3: RAN2 should discuss how to support future extensions in level 3 (i.e. overlapping MBSFN area) with notification mechanism in future.

Level 4 discussion:

As discussed in Level 3 discussion, MCCH position would be informed by BCCH for single MBSFN area. Then, remaining issue is how MTCH scheduling is informed and how MCCH and MTCH relation should be from configuration synchronization perspective. We discuss these two issues in Level 4 discussion.

 As RAN2 already agreed, dynamic scheduling information should be able to indicate MTCH position. Therefore, it is necessary to consider what kind of information is transmitted by dynamic scheduling information. As discussed in the RAN2 email discussion, one issue is how different MCS could be supported among MTCH which have different QoS. In our understanding, dynamic scheduling information should not include MCS, since this means that the subframe of dynamic scheduling and the subframe of MTCH need to be far enough in the time in order for UE to process scheduling information. Therefore, the only way will be that MCCH indicates MCS for MTCH. In addition, it’s not so clear why different MCS need to be supported for different QoS. We think that in case of important MBMS data, this will be transmitted several times and application layer will try to receive MBMS data completely. Therefore, we think that introduction of different MCS per one MBSFN area only should be considered if such solution in application layer is not sufficient for release 9 MBMS service. 
Proposal 4: MCCH indication is done by BCCH. MTCH indication is done by dynamic scheduling on MCH.

Proposal 5: Only one MCS should be supported for MTCHs in one MBSFN area.

Similar issue will be whether MCS for MCCH and MCS for MTCH could be same, or not. We think that this is related with the issue on how overlapping MBSFN area will be supported. For example, if one MCCH indicates a position of other MCCH which has different MBSFN area (i.e. second alternative), it will be necessary to have different MCS between MCCH and MTCH. Therefore, this should be further discussed based on handling of overlapping MBSFN area in Proposal 3.
Proposal 6: Whether MCCH and MTCH have the same MCS should be decided based on outcome of Proposal 3.

Regarding with the issue on relation between MCCH and MTCH from synchronization perspective, we think that some gap is necessary between the position of MCCH and MTCH,transmission since UE takes about 10-20ms to decode and act upon RRC message. Thus a gap would be required between the start of a modification period of MCCH and MSAP occasion since UE can’t apply new configuration of MTCH before MTCH transmission if there is no gap. In order to have a gap between the position of MCCH and MTCH transmission, we see two alternatives. One alternative is to use MSAP occasion or MCCH repetition period for such gap. Figure 2 shows the example of the gap is MSAP occasiton. In figure 2, MCCH modification period is twice as long as MCCH repetition period and MSAP occasion is a half as long as MCCH repetition period. The configuration of first MCCH transmitted at the beginning of MCCH modification period is applied from the beginning of the second MSAP occasion. Thereby UE can apply the new configuration of MTCH before MTCH transmission.
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Figure 2. Alternative 1 for the relation between the position of MCCH and MTCH transmission
The other alternative is to use a flexible offset between the start of the modification period of MCCH and MSAP occasion. Figure 3 shows the relation between the modification period of MCCH and MSAP occasion for this alternative. In figure 3, it is assumed that radioframeAllocationPeriod is “n2”, radioframeAllocationOffset is “0” and BIT STRING of oneFrame is “110101”. The modification period of MCCH is started from the first radio frame (SFN=0) and the MSAP occasion is started from the third radio frame (SFN=2). The configuration of MTCH included in MCCH is applied from the third radio frame i.e. the start of MSAP occasion. For MTCHs in the first radio frame, the previous configuration is applied. In this case, UE also can apply new configuration of MTCH before MTCH transmission. Therefore we propose to have some gap between MCCH transmission and the start to apply the configuration of the MCCH since UE can get MTCH after new configuration is available.
We think that the first alternative is preferable, since it can be easier supported..
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Figure 3. Alternative 2 for the relation between the position of MCCH and MTCH transmission
Proposal 7: There should be a gap between MCCH transmission and the start to apply the configuration of the MCCH.
Proposal 8: MCCH modification period or MSAP occasion for the gap between the start of modification period of MCCH and MSAP occasion should be used.
3. Conclusion
In this contribution, we discuss the mapping of control information for MBSFN. We propose the followings.
Proposal 1: MSAP used for MBMS (i.e. MBMS part of level 2) should be indicated by BCCH.
Proposal 2: RAN2 should conclude that the current design allows for future extensions in order to support multiple MBMS areas.

Proposal 3: RAN2 should discuss how to support future extensions in level 3 (i.e. overlapping MBSFN area) with notification mechanism in future.

Proposal 4: MCCH indication is done by BCCH. MTCH indication is done by dynamic scheduling on MCH.

Proposal 5: Only one MCS should be supported for MTCHs in one MBSFN area.

Proposal 6: Whether MCCH and MTCH have the same MCS should be decided based on outcome of Proposal 3.

Proposal 7: There should be a gap between MCCH transmission and the start to apply the configuration of the MCCH.

Proposal 8: MCCH modification period or MSAP occasion for the gap between the start of modification period of MCCH and MSAP occasion should be used.
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