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1. Introduction
In RAN2#65bis, it was concluded that there is only 1 MCCH in Rel-9, and the risk of Rel-10 overlapping MBSFN areas was mentioned, but not widely discussed [1]. In this document, we will discuss the scenario that Rel-9 UE in Rel-10 overlapping MBSFN areas with only 1 MCCH, and provide some kinds of solutions to make the Rel-9 UE work.
2. Discussion
2.1. Scenario of overlapping MBSFN areas
In Rel-9, no hierarchical structure of MCCHs is investigated, which means we have only 1 MCCH. However, in Rel-10, the overlapping of MBSFN areas will appear, for example, in [2], the scenario of overlapping MBSFN areas is mentioned, as shown in Figure 1. 
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Figure 1 local and national SFN areas provided via the same infrastructure
Thus, it is significant to enable Rel-9 UE to work in Rel-10 network when there are overlapping MBSFN areas.
In addition, in Rel-8, although MBMS is not realized in this release, MBSFN frame allocation signalling is designed for forward compatibility. 
So we suggest RAN2 considering the design of MCCH for potential scenario of overlapping MBSFN areas.

Proposal 1: RAN2 is suggested considering the design of MCCH for potential scenario of overlapping MBSFN areas.
2.2. Broadcast of MBSFN areas identification
In order to enable Rel-9 UE to work in Rel-10 overlapping MBSFN areas, 1 MCCH should have all the MBSFN areas’ MCCH information, and UE can choose to receive the MBSFN area’s MCCH information that it is interested in. Thus UE first need to know the MBSFN area(s) which current cell belongs to. So the MBSFN areas that a cell belongs to should be broadcasted by eNB through BCCH.
Proposal 2: The MBSFN areas that a cell belongs to should be broadcasted by eNB through BCCH if mentioned scenario is considered by RAN2.
2.3. Solutions with 1 MCCH
Due to the content of MCCH is not determined yet, 1 MCCH may be corresponding to 1 or multiple RRC messages. So we provided different solutions for 1 and multiple RRC messages respectively, and assuming that there are 2 MBSFN areas overlapped.
1) Only 1 RRC message mapped on MCCH
Alt 1) The MCCH information of MBSFN area 1 and MBSFN area 2 can be multiplexed in one RRC message, and UE differentiate them by their ID or index as shown in Figure 1.
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Figure 1 one RRC message carries multiple MBSFN areas’ whole MCCH information
Alt 2) The MCCH information of MBSFN area 1 is included in RRC message 1, and that of MBSFN area 2 is included in RRC message 2 as shown in Figure 2. RRC message 1 and RRC message 2 are the same kind of RRC message (referred as MBMS message), have same definition but carry different content. They can be differentiated by time-frequency resource, which is scheduled by eNB. The relationship between ‘MBMS message’ and RRC message 1 (also RRC message 2) is similar to that of SI and SIB.
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Figure 2 one RRC message carries only one MBSFN area’s whole MCCH information
2) multiple RRC messages mapped on MCCH
Multiple RRC messages can be used to carry different kinds of information, and be time division or frequency division. UE may choose to monitor some of them to save power.

Alt 3) As shown in Figure 3, assuming RRC message 1 carries the MBMS service information, RRC message 2 carries the MBMS radio resource configuration information, RRC message 3 carries the MBMS scheduling information. MBSFN area 1’s and MBSFN area 2’s service information are both included in RRC message 1, and this method is also applied to the radio resource configuration and scheduling information.
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Figure 3 one RRC message carries multiple MBSFN areas’ partial MCCH information
This solution has fixed number of RRC messages mapping on MCCH, however, UE may read redundant MBSFN areas’ MCCH information than it needs.
Alt 4) Combining Alt 2) and Alt 3), The MCCH information of MBSFN area 1 is included in RRC message 1, 2 and 3, and that of MBSFN area 2 is included in another set of RRC message 4, 5 and 6 as shown in Figure 4. UE can differentiate these two set of RRC messages by time-frequency resource, which is scheduled by eNB.
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Figure 4 one RRC message carries only one MBSFN area’s partial MCCH information
This solution is the most flexible solution among the four, however, it has more RRC messages than the others, and the number of RRC messages is not fixed, thus UE needs to monitor many RRC messages in the same time.

As analysis above, there are at least 4 solutions, and RAN2 is suggested discussing them and making some decisions. 

Proposal 3: RAN2 is suggested discussing the solutions with 1 MCCH mentioned in the document.
3. Conclusion
In this document, we discuss the design of MCCH content, and our proposals are shown below:
Proposal 1: RAN2 is suggested considering the design of MCCH for potential scenario of overlapping MBSFN areas.
Proposal 2: The MBSFN areas that a cell belongs to should be broadcasted by eNB through BCCH if mentioned scenario is considered by RAN2.
Proposal 3: RAN2 is suggested discussing the solutions with 1 MCCH mentioned in the document.
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