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1. Introduction

In RAN2#58bis, MCCH structure was discussed. Although RAN2 didn’t reach any agreement on MCCH structure, hierarchical MCCH structure could be starting point of discussion, since this was supported among several companies. The hierarchical MCCH structure consists of a Primary MCCH (P-MCCH) and several Secondary MCCHs (S-MCCH) with following characteristics. 

· P-MCCH

· There is only one in a cell.
· It indicates the time when S-MCCHs are transmitted.

· It’s FFS whether P-MCCH is single-cell transmission, or MBSFN transmission.
· S-MCCH

· There could be several S-MCCHs in a cell.

· MBSFN combining would be supported.

This contribution discusses the functional split between P-MCCH and S-MCCH. We propose P-MCCH could be MBSFN transmission. We also propose that MBSFN combinable area consists of several predefined sub areas.
2. Discussion

2.1. Functional split between P-MCCH and S-MCCH

This section discusses functional split between P-MCCH and S-MCCH.
UE battery power consumption is important aspect to decide P-MCCH contents. If UE needs to monitor several messages in addition to P-MCCH, UE needs to wake up frequently. In order to avoid this situation, we propose UE receives only one message (i.e. P-MCCH) for monitoring. Scheduling information for S-MCCH would be included in P-MCCH. We also propose to include available services information to P-MCCH. Then, UE is only required to receive S-MCCH, after UE decides to receive service based on P-MCCH contents. 
Detailed service information for each service should be transmitted by S-MCCH, since this is not required for monitoring purpose. Therefore, access information and RB information should be transmitted by S-MCCH. In addition, we propose information which wouldn’t be changed frequently (e.g. general information in UMTS) also could be transmitted by S-MCCH, since the information is not required to be received by UE frequently. As summary, following are our proposal on the functional split between P-MCCH and S-MCCH.
P-MCCH contents:
· Scheduling information for S-MCCH

· Available services information

S-MCCH contents:
· Access information per service. This includes the information for the counting.
· RB information/configuration per service

· General information

2.2.  P-MCCH transmission

According to above functional split between P-MCCH and S-MCCH, P-MCCH contents include available service information. Therefore, the available service information could be getting bigger. We propose to allow MBSFN transmission for P-MCCH for the radio improvement [1]. To improve efficiency of P-MCCH would reduce the time to receive P-MCCH, which further reduce the battery consumption. 
However, if the combinations of services provided in a cell are different every cell, MBSFN combinable areas would be very small and scattered (or almost none). This is illustrated in Figure 1. There are different services e.g. A, B, and C. Same colored areas which provide common service or set of services could be combinable. In this case, it’s very complex for P-MCCH control entity (i.e. MCE), since MCE has to decide MBSFN combinable areas based on available service, and construct and manage a large number of P-MCCHs.
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Figure 1: Example of service distribution

We propose MBSFN area is divided into predefined sub area which is the minimum unit of MBSFN. MBSFN area would not be so small, because mobility support becomes complicated and MBSFN gain can not be achieved by small number of MBSFN cells. Therefore, to introduce minimum unit of MBSFN solves these issues. We call it as predefined sub area in this document. In this definition, MBSFN area consists of several predefined sub areas. All cells support same services within one predefined sub area. This concept is illustrated in Figure 2. The predefined sub area could be P-MCCH MBSFN transmission area. In this case, MCE complexity to support P-MCCH MBSFN transmission would not be high, since the predefined sub area shall provide common combination of services.
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Figure 2: Example of service distribution by introducing MBSFN combinable sub area

If the cell supports both MBSFN transmission and SC-MBMS, P-MCCH transmitted by MBSFN can’t support SC-MBMS. Therefore, two P-MCCHs, one for MBSFN transmission and one for SC-MBMS, are required. In this case, UE needs to monitor two P-MCCHs. Alternative solution would be that P-MCCH only carries scheduling information for S-MCCH and service availability for SC-MBMS. Then, S-MCCHs transmit service availability for MBSFN transmission. In this case, the size of P-MCCH is not big. Therefore, MBSFN transmission might not be required. However, UE needs to monitor several S-MCCHs in addition to one P-MCCH. Therefore, total number of messages which UE needs to monitor is increased. This has impact to UE battery power consumption. Therefore, we propose to receive two P-MCCHs and functional split discussed in section 2.1. In addition, Dedicated MBMS cell also would be operated by MBSFN. Therefore, it LTE should support efficient MCCH transmission in MBSFN transmission scenario. 
2.3.  S-MCCH transmission
Each MCCH message would have different area of the scope [2]. Following is example.
· General information -> PLMN or multi-cell level

· RB information -> PLMN or multi-cell level

· Access information -> multi-cell or single-cell level

MBSFN area for each message should be large as much as possible in order to increase MBSFN gain. By introducing predefined sub areas for MBSFN combining, different MBSFN combinable area could be supported among MCCH messages relatively easily. That is to say, access information is transmitted per predefined sub area, whereas RB information is transmitted per several predefined sub areas.
3. Conclusion
We proposed the functional split between P-MCCH and S-MCCH. We proposed P-MCCH could be MBSFN transmission. 

We also propose that MBSFN combinable area is divided into several predefined sub areas.
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