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1. Introduction

In RAN2#59, MCCH structure was discussed and following points were agreed.

· There are two types of P-MCCHs: One is on MCH for MBSFN and the other is on DL-SCH for SC-MBMS.
· BCCH indicates where P-MCCHs are transmitted.

· P-MCCH indicates S-MCCH at least for MBSFN
· MCCH MBSFN area is not necessarily the same as a MTCH MBSFN area.
This contribution discusses detailed contents of P-MCCH and S-MCCH based on the MCCH information in [1]. We propose to define minimum unit of MBSFN transmission area as MBMS sub area based on that discussion.

2. Discussion

2.1.  P-MCCH and S-MCCH contents and structure
We propose information mapping for P-MCCH/S-MCCH and channel structure for MBSFN as shown in table 1. In the table 1, P-MCCH 1 is transmitted for MBSFN and P-MCCH 2 is transmitted for SC-MBMS. We propose not to use S-MCCH for SC-MBMS.
Table 1: P-MCCH and S-MCCH contents and structure
	Type of information
	MBSFN
	SC-MBMS

	Available service information 
	P-MCCH1 (mandatory need to read)
	P-MCCH2

	e.g. Service and session identities
	
	

	S-MCCH parameters and scheduling 
	P-MCCH1 
(S-MCCH modification indication is mandatory needed to read)
(S-MCCH scheduling information is read if necessary)
	Not necessary

	Common information for all services 
	P-MCCH1 (read if necessary)
	P-MCCH2

	e.g. common radio bearer information 
	
	

	Service parameters 
	S-MCCH
	P-MCCH2

	e.g. service and session identities, service specific radio bearer information, physical channel configuration information, MTCH scheduling information, required action per service
	
	

	Counting control information 
	P-MCCH1: on/off flag (included in available service information: FFS)  
	P-MCCH2

	e.g. probability factor, counting on/off flag
	S-MCCH: probability factor and other information
	


Our proposal of P-MCCH1 structure is illustrated in Figure 1.
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Figure 1: P-MCCH1 channel structure

S-MCCH scheduling information is included in P-MCCH1 as already agreed. In order to minimize S-MCCH reception, we propose to include Available service information and S-MCCH modification indication in P-MCCH1. Then, UE only needs to receive P-MCCH1 for monitoring. This could achieve good battery power saving.
Available service information and S-MCCH modification indication should be periodically read in order to detect modification of them. S-MCCH scheduling information only needs to be read when the contents of S-MCCH are modified. Therefore, P-MCCH1 could be divided into two parts, a main part and an optional part. The main part of P-MCCH1 includes available service information and S-MCCH modification indication. The optional part of P-MCCH1 includes S-MCCH scheduling information. UE needs to monitor only main part of P-MCCH1 periodically. Then, it reads optional part of P-MCCH1 if necessary, i.e. when UE wants to receive services indicated in available service info or when information in S-MCCH is modified. 
S-MCCH should include service related information i.e. MTCH scheduling information, service specific radio bearer information and counting control information per service because UE only reads S-MCCH to get more information when UE wants to receive certain services. Same information is valid per service area. Therefore, one S-MCCH should be defined per service area because service related information is transmitted within the area where the related services are provided. One cell would belong to several service areas in some deployment scenarios. Hence, several S-MCCHs could exist in one cell.
For MBSFN transmission of P-MCCH1 and S-MCCH, MBSFN transmission areas should be defined in order to achieve MBSFN gain efficiently. P-MCCH1 MBSFN transmission area should be within a service area because P-MCCH1 includes information related multiple service areas. Also, S-MCCH MBSFN transmission area is same as a service area because S-MCCH includes service related information.

Regarding with common RB information, we propose to include it in P-MCCH1. This information is common among services. Therefore, if this information is included in S-MCCH, several S-MCCH transmits completely same information. This should be avoided. Alternative solution would be to map common RB information on S-MCCH having big MBSFN area irrespective of service area. This could achieve more MBSFN transmission gain. However, we don’t see other information which is valid in big area. Therefore, to map common RB information on P-MCCH1 has good trade off between simplification (i.e. no additional S-MCCH) and MBSFN gain. The common RB information is not necessary to read many times because it is not changed so frequently. Therefore, common RB information should be included in the optional part of P-MCCH1. 

On P-MCCH2, some part of the discussion on P-MCCH1 can be applied but FFS.

2.2.  MBSFN combining method and area

2.2.1.  MBSFN combining method

We propose to define minimum unit of MBSFN transmission area called as ‘MBMS sub area’ in order to support MBSFN transmission without MCE complexity as proposed in [1]. The concept of MBSFN sub area is illustrated in Figure 2.
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Figure 2: the concept of MBMS sub area
One MBMS sub area consists of a cluster of several cells. The sub area provides common combination of services. One service area consists of a group of MBMS sub areas. P-MCCH1 is transmitted per MBMS sub area. S-MCCH is transmitted per service area. This can support MCCH transmission for MBSFN without much complexity of MCE. Note that MBSFN area would not changed so dynamic and small, since mobility support is complicated if MBSFN area is so dynamic and the number of cells for MBSFN transmission should not be small to have MBSFN transmission gain.
MBSFN of P-MCCH1 among MBMS sub areas is not carried out. In order to avoid interference, P-MCCH1 of each neighbour MBMS sub area may use different time or frequency resource. Similarly, S-MCCH and MTCH transmitted per service area may use different time or frequency resource from neighbour service areas.
2.2.2.  Dynamic MBSFN area
In order to support counting for MBSFN transmission as similar to single-cell transmission, we propose counting is performed per MBMS sub area. In this scheme counting control information (e.g. probability factor) is transmitted in S-MCCH per service area. On the other hand, counting on/off flag is transmitted in P-MCCH1 per MBMS sub area. We explain the counting procedure introducing the concept of MBMS sub area in Figure 3.
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Figure 3: MBMS sub area based counting
First, UEs receive the counting on/off flag that is ‘on’ is transmitted in P-MCCH1. Then, UE receive the counting control information is transmitted in S-MCCH. The counting response that includes the MBMS sub area ID and the service ID is sent form UE to eNB. The eNB transmits the number of counting response to MCE. If there is one or more than one UE in that sub area, MCE changes the counting on/off flag from ‘on’ to ‘off’. Then, MCE send the flag to eNBs included in that sub area to stop counting per the MBMS sub area (e.g. MBMS sub area 1, 2 and 3). The other hand, if there is no UE which hopes to receive the services, the relative services area stopped in that MBMS sub area (e.g. MBMS sub area 4). 
2.2.3.  Cell reselection behavior
After cell reselection, UE has to read P-MCCH1 and S-MCCH in the target cell. In order to minimize MCCH reception, we propose to inform UE of MBMS sub area. Therefore, UE know whether the services provided in a target cell are same as before cell reselection, or not. If the target cell belongs to the same MBMS sub area as before cell reselection, UE needs not to read S-MCCH in that target cell. If the target cell belongs to different MBMS sub area as before cell reselection, UE needs to read both of P-MCCH1 and S-MCCH in the target cell. Alternatively, information for neighbour sub area could be transmitted. It is FFS that MBMS sub area information could be transmitted in BCCH or P-MCCH.
3. Conclusion
We proposed to define minimum unit of MBSFN transmission area called as ‘MBMS sub area’. Benefits form introducing the MBMS sub area are following three points.
· P-MCCH1 and S-MCCH could be MBSFN combinable without much complexity of MCE.

· Counting could be performed as similar to single-cell transmission without so much complexity.

· UE can avoid unnecessary MCCH reception (i.e. S-MCCH) within MBMS sub area at cell reselection.
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