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1. Introduction

In previous RAN2 meetings, the MCCH transmission, scheduling and organization have been discussed [1] [2] [3] [4].  In this paper, we try to analyze various issues in detail in order to simplify the MCCH design.   
2. Some key observations
2.1 MCCH information

It is assumed that some MCCH information may be composed of:

a) SFN combinable information. This information is SFN combinable across the SFN area. For different SFN area, this information may be different. Due to the high gain of the SFN, this should be exploited.    

b) Cell specific information. This includes single cell service information, MBMS general information, notification information, counting information, etc. The information is transmitted in single cell only. 
2.2 SFN area creation /adjustment   
When a MBMS service is coming, a notification will be broadcast to all the cells, and the SFN area is then created by either of counting procedure or the pre-configuration procedure which is set by the operators. In the latter case, the SFN area is stable during the service time (more like a broadcast service). In the former case, the SFN area is on-demand determined by the user distribution in the network. Further, the SFN area may be changed due to the new user joining, user mobility, user leaving, etc. This can be done by the re-counting procedure or UE’s requests. Therefore, in this case, the SFN combinable MCCH information may be re-scheduled from time to time when a SFN area is adjusted during the service time. This also implies the SFN combinable MCCH information scheduling/transmission should be controlled by the MBMS central control function which takes care of the coordinated scheduling of the OFDM resource for SFN behavior.  

Conclusion 1: In the case of adaptive SFN area (former case), SFN combinable MCCH information scheduling should be after the counting procedure and controlled by the central control function.  

2.3. MCCH resource allocation 
A certain OFDM RBs will be pre-allocated to the MCCH transmission periodically. The resource is divided into two parts: cell specific part and the SFN combinable part. The cell specific part should use the conservative MCS or other schemes for reliable reception. The SFN combinable part may use high MCS state dependent on the SFN area. 

2.3 MCCH information organization/transmission  

When a service is coming, a notification is send via the cell specific part, and a possible counting procedure proceeds in order to identify whether there is user in the cell. Then the cells belong to the SFN will report its available resource for the SFN combinable part of the MCCH to the central control. The central control will schedule the resource for the SFN control information transmission and return back to the cells. The information will finally be delivered to the UE via the cell-specific part of the MCCH.  

For a UE, the UE will receive the cell specific part information first. After decoding the information, the UE will be aware of the location of control information for its interested service (SFN combinable part). Then the UE can proceed to receive that information as well. Fig 1 shows the case.
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Figure 1. MCCH transmission
Assume a UE is cell 3 receiving the MCCH. It first decodes the cell specific part, and from that information, the UE will know the scheduling information for service 1, 2,3 4 in the SFN combinable part. If the UE is interested in service 4, the UE can jump to the location for the control information for service 4. Cell 4 may also transmitting in that location, but to the UE, it is just interference; since cell 1,2 ,3 both transmit the same control information for service 4. The UE may easily receive it due to high RF combined SINR. This indeed also optimizes the UE’s reception for the MCCH information (only for interested service) in order to save UE’s battery power. 
The UE may need to continue monitor the cell specific information since it contains the general information, new service notification, also in the case of adaptive SFN area, the scheduling information for a service may be adjusted from time to time. But this is for FFS.    

Conclusion 2: MCCH resource is composed of cell specific part and SFN combinable part. UE should first receive the cell specific part for the SFN combinable part reception. 
2.4 Further MCS Optimization 

The SFN can provide fairly higher SNR for the reception; for example, in the above scenario, the used modulation and coding may be very conservative for the cell-specific information transmission. But for the control information of service 3, it may be able to use very aggressive MCS transmission. This can be set by the pre-configuration for different SFN scenarios.
Conclusion 3: Different MCS may be used in different part of the MCCH to exploit the SFN gain. This information should be indicated in the cell specific part of the MCCH.  

3. Conclusion
We propose to capture the above conclusions for the MCCH design. 
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