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1. Introduction

In last RAN3#65 meeting it was agreed that the MCCH would terminate in eNB based on two working assumptions [1, 2] which are: 
· There is only one M2AP signaling for MCCH RRC message and MCCH RRC message version would be according to the lower version release eNB. 
· The SYNC protocol would not use for the control plane MCCH signaling synchronization. 
But how to achieve the synchronization of MCCH signaling is still an open issue in RAN3 now [2]. In this document we discuss and give out our proposals of how to achieve the MCCH signaling synchronization.
2. Discussion
The MCCH signaling needs to be transmitted at the same time, same bearer configuration and with the same message format because the MCCH signaling is also multiplexed with the MTCH data using the MBSFN transmission. On the other hand, the main difference between E-MBMS signalling and data is that reliable transmission can be ensured for signalling transmission, i.e. there will be no packet loss over M2, so there is no need to have resynchronization. Besides, there is no segmentation and concatenation issue for signalling, because the messages are organized in the pre-defined format by RRC protocol, e.g. which IEs should be in the same message. Also, MCCH signalling transmitting on the air interface is based on the Modification Period (MP) / Repetition Period (RP) mechanism. All the MCCH signaling updating should perform at the start point of each MP. 
So to achieve the MCCH signaling synchronization the two issues are.
1) Issue of timing synchronization over M2

There is also the delay variation over M2 interface for MCCH signalling related M2AP message transferred from MCE to all eNBs which is similar to delay variation of user plane data packets transfer in M1 interface. But we should guarantee MCCH signalling takes effect at the different eNBs simultaneously, i.e. every eNB sends out the updated MCCH signalling at the same MP point.
There are two options to resolve this issue of timing synchronization over M2 interface. 
Option 1: by setting activation time in the MCCH related M2AP message

Introducing an activation time in the MCCH related M2AP message can solve this issue. As we know all the information of MCCH message comes from the MCE indication via one M2AP signalling procedure which is the “MBMS Scheduling Information” M2AP procedure [3]. In this scheme, the MCCH related M2AP message to be delivered to eNB carries a time stamp, indicating eNBs when the signalling effects/to be transmitted. The time stamp could be set according to the MP. The MCE may choose the earliest MP as the time stamp, which starts later than:
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Option 2: by MCE scheduling (this is an implementation issue)
This option scheme can be looked as an implementation issue in which case the MCE can schedule the transmission of MCCH related M2AP signalling to guarantee that all the eNB can receive this M2AP signalling before the nearest MP point. Then at the nearest following MP point all eNB can send out and perform the updated MCCH signalling. 
It is clear that option 1 would explicitly set a timestamp in the MCCH related M2AP signalling to guarantee the different eNBs perform/send out the updated MCCH signalling simultaneously. This is a simple and no exception solution but would introduce an additional IE, i.e. “Activation Time”, into the related M2AP signalling. 
Option 2 would be an implementation issue and no impact on the standardization and interface signalling. But it also needs to guarantee the MCEs from different vendors could properly do the right scheduling of MCCH related M2AP signalling transmission. Maybe in the criterion of the MCE implementation one needs to point out this requirement of scheduling.
Proposal 1: The time synchronization over M2 interface for MCCH related M2AP signalling transmission must be achieved by either selecting option 1 (activation time) or option 2 (MCE scheduling).
2) Issue of content synchronization of MCCH signalling
The MCCH RRC messages would be transmitted according to the MP/RP mechanism and there is only one MCCH RRC message defined right now. In order to guarantee that different eNBs can transmit the same TB of MCCH RRC message which is used for MBSFN transmission, some rules need to be defined i.e. either standardized or MCE configured.  
Currently in Rel9 eMBMS there is only one RRC message in MCCH. And in the RRC protocol the message structure of this MCCH RRC message is standardized including the content of information element (IE) and its distribution layout. So the critical rules for different eNBs to generate the consistent MCCH RRC message is to define the sequence order of service session in the message and when to remove or add some MBMS session information if it needs to update. 
Here we list some rules that can be standardized for the MCCH RRC message generation according to its related M2AP signalling. 
Rule 1: For the MCCH RRC messages generation the service sequence order in MCCH RRC message would refer to the service session list order as received from the MCE (which is also the transmission order). 
Rule 2: According to Modification Period / Repetition Period definition an eNB should remove the RB information of a specific service in certain modification period, when it sends the session stop indicator in this modification period. 
Rule 3: In order to resolve the issue that different eNBs may receive the M2 messages in different time due to some delay variation over M2, all eNBs should transmit the related MCCH RRC message at the nearest MP following the indicated activate time or receipt of the M2AP message. 
Proposal 2: To achieve the content synchronization of MCCH signalling in different eNBs some rules for MCCH RRC message generation should be standardized such as abovementioned rules.
3. Conclusion

In this document the issues of MCCH signaling synchronization are analyzed, which are timing synchronization issue over M2 and content synchronization issue of MCCH signaling. The proposals are summarized below:

Proposal 1: The time synchronization over M2 interface for MCCH related M2AP signalling transmission must be achieved by either selecting option 1 (activation time) or option 2 (MCE scheduling).
Proposal 2: To achieve the content synchronization of MCCH signalling in different eNBs some rules for MCCH RRC message generation should be standardized such as abovementioned rules.
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