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1. Introduction

Discussion on MCCH channel structure in RAN2 just begins. General principles for MCCH channel structure are achieved at the previous RAN2 meeting in [1]. In this document, further discussion on MCCH structure is introduced. On the other hand, how to map different MCCH information into different MCCH channel is still open, which is discussed in this document also. 
2. Discussion
2.1 S-MCCHs in an E-MBMS cell
2.2.1 Number of S-MCCH for MBSFN

Current Ran2 assumption is that multiple MCCHs, using different MBSFN areas should be possible. Multiple S-MCCH probably happens in case that more than one MBSFN area is overlapped. In this case, multiple multi-cell MCCHs have to be created with limited signaling load. In the same time relative larger configuration information of these multi-cell MCCHs has to be carried by the P-MCCH. Another problem we see is UE capability definition. It’s hard to estimate how many S-MCCH is necessary based on this assumption since it depends on the detailed scenario. However the number of S-MCCH UE can receive at the same time is limited. Conflict may occur.
Above problems can be reduced with only one S-MCCH created in an E-MBMS cell. MCE allocates the resource allocation for information distribution in the S-MCCH, which can follow the same way for MTCH resource allocation. We call this S-MCCH for MBSFN transmission as M-MCCH in the rest of this document.
Argument may rise that the number of S-MCCHs for MBSFN is a problem of implementation. However, different options will impact the way how P-MCCH indicate S-MCCH. So we propose RAN2 revisit the problem.
2.2.2 S-MCCH for single cell transmission 

For cells with single-cell services, we propose one single-cell MCCH is created for MTCH RB configuration and scheduling information. The reason for the necessity of S-MCCH for single cell transmission is that we believe the information delivered in P-MCCH and S-MCCH for single cell transmission is possibly repeated in different period. 
UE detects the availability of MBMS Services in the cell by reading P-MCCH. If there is no interested service for the UE, it does not need to read S-MCCH.
At the early stage of E-MBMS, if only one MBSFN exist for all the available E-MBMS services in the network, RB configuration information for all the services are the same and single-cell MCCH is not necessary. The RB configuration information can be carried by the default MCCH, i.e. P-MCCH.
2.2 Functions of MCCH information
Information carried by UMTS MCCH can be mainly divided into following category from the function perspective:
· Common configuration for MBMS via General Information, e.g. timer, frequency information for preferred layer,
· Service status indication via MSI and USI,
· Counting/recounting and access control via MSI and Access Information and, 
· RB configuration information via Current Cell PTM RB Information, Neighboring Cell PTM RB Information and Common PTM RB Information.

In below we discuss how to map these information into MCCH for LTE.
2.2.1 Notification

UMTS MBMS uses the “MBMS Required UE action” IE in MSI and USI to indicate service status for one or more Session Start and on-going MBMS services, i.e. session start w/o FLC, counting, RB determination, recounting, RB switching and session stop. We think the service status should also be applied to EMBMS and distributed in the MCCH. However UMTS RRC specification only defines the change applicable to one or more MBMS services as notification procedure, which does not include MCCH information for stable MBMS services. For LTE, we propose to re-define the notification procedure to include service status information delivery for both the session start and on-going service. 
On the other hand, RAN2 is discussing on Service continuity for EMBMS. With the indication of ongoing status of services in the cells belonging to Service Area, new move-in UE in the cell can request the service data from the network to reduce the HO delay. For MBSFN operation, the UE’s request can also be applied to trigger new eNB joining if dynamic MBSFN is applied. So we propose:
Proposal 1: E-MBMS notification procedure supports the service status indication of both Session Start and on-going services
Proposal 2: E-MBMS notification is distributed at the range of cells belonging to SA
Especially for multi-cell transmission services, dedicated carrier indication is needed to inform UE camped outside the dedicated cells to find service data deployed in dedicated carrier. This indication is only applicable for cells having coverage overlapped with dedicated cell(s). So dedicated carrier indication is proposed to include into E-MBMS notification.

Proposal 3: Dedicated carrier indication is included into E-MBMS notification if applicable
2.2.2 Cell specific or MBSFN specific
E-MBMS notification should be cell specific for the reason that different EMBMS services may be provided in different cells and even for the same service UE activity requested by the network in different cells may be different. So notification related information is proposed mapped onto P-MCCH.
Currently polling is agreed in RAN2 while counting for a greater number of UEs interested in an MBMS service is FFS. In this document, we assume that both counting and polling are applied to E-MBMS. Counting should be applied for the MBSFN area determination when session starts in case of dynamic MBSFN.  Counting can also be used for transmission mode selection and switching [2]. We think counting is cell specific activity which may be applied with different PF in different cells or performed by different round of times to complete. While polling can be used for dynamic MBSFN control for an existing MBSFN area and therefore polling can be MBSFN specific activity and applied inside the MBSFN area.
Edge information for MBSFN area is proposed in [4] for service continuity support. This kind of information is changeable in case of dynamic MBSFN so it is in certain cell specific information.
RB configuration information includes RB parameters and scheduling information, which is service-based. For single-cell transmission mode services, the RB configuration information is cell specific and MBSFN specific for those multi-cell transmission mode services.
Only multi-cell transmission mode service information can be MBSFN combined and therefore mapped into S-MCCH. 
2.3 Proposed MCCH channel structure

According to above analysis three kinds of MCCH are proposed. UE entering a cell reads BCCH for configuration information of P-MCCH. UE gets the available MBMS service list by reading P-MCCH with configuration information of S-MCCH and M-MCCH. If the UE is interested in a single cell service indicated by P-MCCH, it reads S-MCCH to get the information for relevant MTCH reception. If the UE is interested in a multi-cell service indicated by P-MCCH, it then reads M-MCCH.
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Figure 1: MCCH Channel Structure
· P-MCCH: Notification MCCH

The P-MCCH is created in the scale of cells belonging to SA. The configuration of P-MCCH is carried by BCCH. Information carried by P-MCCH are:
· Notification 

· Service list indicating session start and on-going service 
· Service transmission mode: multi-cell or single-cell (FFS) 
· Dedicated carrier indication if applicable

· Counting/recounting indication if applicable

· Configuration and scheduling information of S-MMCH if applicable
· Configuration and scheduling information of M-MCCH if there is ongoing multi-cell services
· Edge information of MBSFN if applicable

· S-MCCH: Single-cell MCCH
Information carried by S-MCCH for single-cell services are:
· RB configuration information for MTCH
· Scheduling information for MTCH
· M-MCCH: Multi-cell MCCH

MCE or other central nodes (e.g. O&M) scheduling the resource allocation of this channel to gurantee all the cell belong to the same MBSFN uses the same resource for the same MCCH information. The details are FFS. Information carried by M-MCCH for multi-cell services are:
· Polling indication

· RB configuration information for MTCH
· Scheduling information for MTCH
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Figure 2: Scheduling of M-MCCH
3. Conclusion

In conclusion, this document proposes that:
· E-MBMS notification supports service status indication of both Session Start and ongoing services
· E-MBMS notification is distributed at the range of cells belonging to SA
· S-MCCH for single cell transmission mode is necessary

· Three kinds of MCCH
· P-MCCH for notification usage with configuration information of S-MCCH and M-MCCH 
· S-MCCH for MTCH RB configuration/scheduling information of single-cell services

· M-MCCH for MTCH RB configuration/scheduling information of multi-cell services

· MCE or other central node (e.g. O&M) schedules the M-MCCH, FFS
It is proposed that RAN2 capture above conclusions into 36.300.
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