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1. Introduction

Work item for Rel9 E-MBMS was agreed to start at RAN2#65bis. To make progress of E-MBMS RRC specification, this document addresses issues related to map MCCH information type to control message, which includes function description, information type division for E-MBMS control channel and signaling sequence with the behaviour description of both the network and the UE. 

2. Discussion

2.1. Function description

2.1.1. DRX reception of E-MBMS control information

Rel6 MBMS uses Modified Services Information (MSI) and Unmodified Services Information (USI) to inform UEs about service availability. If UE detects interested service in MSI and/or USI, it follows the directions in MSI and/or USI for reading MCCH further content. For the same reason, saving UE processing time of control information, it is proposed that Rel9 E-MBMS inherit the Rel6 DRX reception method via MSI and USI.
Proposal 1: Rel9 E-MBMS supports DRX reception of MCCH via MSI and USI.
2.1.2. Service status indication in Serving Cell
Beside DRX reception for control information, Rel6 MBMS also uses 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 type and parameters, recounting, RB switching and session stop. We think service status indication should also be applied to E-MBMS and distributed in the MCCH. 

Based on current Rel9 work assumptions, service status is quite simpler than that of Rel6. Candidate indications are:

1. Session start with acquire RB parameters in MCCH 
2. Re-acquire RB parameters in MCCH

3. Re-acquire scheduling information for MTCH

4. Session stop/release RB 
5. FFS
Among above candidates, 1 is used to inform UEs about session start and require UE to read further MCCH information to get first MTCH scheduling information. 2 is used for UEs to acquire updated RB configuration. 3 is used for UEs to acquire updated scheduling information for MTCH. 4 is used for UE to release RB for session stop services. Other information is FFS.
At the previous RAN2#65bis meeting, it was agreed that Rel9 does not support dynamic MBSFN area control and no counting for MBSFN. Therefore the service status indication for MBSFN transmission is always available in all cells belonging to the MBSFN area. 

Proposal 2: Available service list and service status is indicated by MSI and USI as Rel6. 
Proposal 3: For MBSFN transmission service status indication is always available in all cells belonging to the MBSFN area.
2.1.3. MTCH scheduling

Rel8 E-MBMS discusses dynamic scheduling of MTCH and introduce the concept of MCH Subframe Allocation Pattern (MSAP), which defines physical resource allocation to a specific MCH. However Rel9 MBMS does not consider MCH overlapping. Therefore it should be clarified by RAN2 whether MSAP is needed or not. 
In our mind two levels scheduling of MTCH exist: L2 and L3. 
· In L2, dynamic scheduling for E-MBMS is agreed in Rel8 to use the physical layer resources more efficiently. All the MBMS services multiplexed together in L2 share the same physical layer resources. 
·  In L3 scheduling pattern for each service is determined by MCE and do not change frequently. Possible trigger for the change is Session Start and/or Session Stop signalling. The scheduling pattern for multiplexed services is determined as a whole. It is proposed to modify MSAP into MTCH Scheduling Allocation Pattern.
To guarantee new moving-in UEs and new power-on UEs receive MCCH information, MCCH is repeated periodically. Please refer to [4] for detailed design of Modification Period (MP) and Repetition Period (RP) for Rel9 E-MBMS.

How to transmit transmission order for MTCHs in MCH is FFS, i.e. explicit or implicit. It seems that there is no added value for UEs to receive explicit signalling of transmission order for all MTCHs in one MCH. One UE only cares about those services it interested in. Therefore, a better way is to inform UE about MTCH scheduling information indexed by service id but not MCH id. Another benefit of this scheduling method is that it will not be impacted by the number of MTCHs in one MCH. No dedicated design is needed in case that there is only one service in one MCH. 
In summary, MCCH only indicates L3 scheduling results. For dynamic scheduling, in-band signalling: MAC control element is preferred since L2 follows the dynamic scheduling results more instant than L2. For each MTCH a simple start-duration mechanism for scheduling information is enough to deliver the scheduling pattern to UEs, i.e. start of subframe and duration in number of subframes. The start and duration is valid for subframes in one Repetition Period. That is to say, MTCH scheduling information is transmitted by each eNodeB in the MBSFN area at each start of RP.
Proposal 4: Clarify the need of MSAP and modify the meaning into MTCH Scheduling Allocation Pattern.

Proposal 5: MTCH scheduling information is transmitted at each start of Repetition Period, indicating start and duration for subframes allocated to a certain E-MBMS service. 
2.2. MCCH content and signalling
2.2.1. Signalling types 

Based on above discussions, MCCH contents can be divided into 3 types, i.e. sevice availability, service status and MTCH scheduling information. As tabulated in Table 1:

· Service availability is indicated by service id and session id in MSI and USI. 
· Service status indications are those discussed in Section 2.1.3 and carried by MSI and USI.
· Radio Bearer configuration for each MBSFN service is carried by MBSFN RB information

· MTCH scheduling information is carried by a separate RRC message: MTCH scheduling Information.
Table 1: MCCH content and signalling
	MCCH for service availability and status

	· MBMS Modified Service Information

· Service and session id

· Service status indication

· MBMS Unmodified Service Information

· Service and session id

· Service status indication


	MCCH for MTCH RB configuration information

	· MBSFN RB information
· Short Service ID

· RB configuration parameters

	MCCH for MTCH scheduling information

	· MTCH scheduling information
· Short Service ID

· MTCH scheduling information

· start subframe#

· length of subframe# for the indicated services


Proposal 6:  Radio Bearer configuration for each MBSFN service is carried by MBSFN RB Information.
Proposal 7: MTCH scheduling information is carried by a separate RRC message: MTCH scheduling Information.
2.2.2. Signalling sequence and UE behaviour 
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Figure 1: MCCH signalling sequence
When UE enters a cell, it reads BCCH to acquire the MBMS configuration parameters such as MP and RP. If UE detects interested service(s) in MSI and/or USI carried by MCCH in serving cell, it continues to read MCCH for MTCH RB parameters and MTCH scheduling info. 
3. Conclusion

In this document issues linked to map MCCH information type to control message are discussed. We propose RAN2 to discuss and approve the following conclusions as working assumption for E-MBMS RRC specification. 
· Proposal 1: Rel9 E-MBMS supports DRX reception of MCCH via MSI and USI.

· Proposal 2: Available service list and service status is indicated by MSI and USI as Rel6. 

· Proposal 3: For MBSFN transmission service status indication is always available in all cells belonging to the MBSFN area
· Proposal 4: Clarify the need of MSAP and modify the meaning into MTCH Scheduling Allocation Pattern.
· Proposal 5: MTCH scheduling pattern is transmitted at each start of Repetition Period, indicating start and duration for subframes allocated to a certain E-MBMS service. 
· Proposal 6:  Radio Bearer configuration for each MBSFN service is carried by MBSFN RB Information.

· Proposal 7: MTCH scheduling information is carried by a separate RRC message: MTCH scheduling Information.

It is also proposed to capture Section 2.1.3 into [1] as a basis for future discussion.
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