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1. Introduction

It is decided by RAN2 in last meeting that E-MBMS control signaling, MCCH, is transmitted on MCH in MBSFN mode. Therefore, the signaling also needs to be synchronized among different eNBs. 
2. Discussion
There are two reasons of signaling synchronization. First, the MBSFN transmission of the signaling requires content synchronization. Secondly, if the network needs to update parameters, the configuration should take effect at the eNBs simultaneously; otherwise data synchronization may be destroyed. 

The control information that may need to be synchronized includes:

1. Session start/update/stop messages

a) The messages are expected to be transmitted simultaneously by different eNBs. 
2. Configuration of MCCH
a) Radio bearer of MCCH and message format, and its repetition needs to be defined.
3. Radio resource allocation for E-MBMS services from MCE,  forwarded over M2
a) For example, MCE updates MSAP when there are services coming or leaving.
4. Radio bearer configuration for E-MBMS services by MCE, forwarded over M2
a) Air interface radio bearer parameters.
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/M3, 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. 
Hence, the synchronization issues for signalling involve:

· Delay variation over M2/M3, resulting in different effecting time
· Identical radio bearer configuration of MCCH transmission

· Identically processing in eNBs

There could be two options for signalling synchronization:

Opt 1: Reuse SYNC protocol designed for user plane
The main problem of this option is that the SYNC is now located in eBM-SC, so it is still impossible to handle the signaling which is generated by MCE. Secondly, the main issue in user plane synchronization is how to recover from the packet loss in IP multicast network, involving parameters of packet count, byte count, and probably dummy packets, but these may not be needed for signaling synchronization.
Opt 2: Use a simpler scheme

As discussed above, the issue exists in M2/M3 interface when the eNBs receive certain control signaling. Hence, a possible method is to provide certain indication by MCE, as described in 2.1, because all the four categories of signaling pass MCE.
Proposal 1: SYNC is not used for the signalling synchronization
2.1. Delay variation over M2/M3

The main issue of content synchronization for signalling is to handle the delay variation over M2/M3, so that the signalling takes effect at different eNBs simultaneously.  As analyzed in [4], an activation time can solve this issue. In this scheme, the message to be delivered to eNB carries a time stamp, indicating eNBs when the signalling effects/to be transmitted. The time stamp can be a reference to GPS time. 
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Proposal 2: the signalling synchronization is based on the time stamp carried in the control plane messages, which indicates when the signalling effects or to be transmitted by eNB.
2.2. Consistent processing of MBMS signalling
The MCCH needs to be transmitted at the same time, same bearer configuration and with the same message format. There could be two options regarding the M2 signalling and signalling processing in eNB.
Option 1: No specific support for M2 interface, i.e. MCE generates and forwards messages without constraint/specific processing
In this option, the eNBs interpret and assemble the messages from MCE locally into the RRC message of MCCH. The basic structure for this option is list in Figure 1. 
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Fig. 1 Option 1 structure
The MCCH messages would be transmitted according to the Modification Period (MP)/ Repetition Period (RP) definition and all MCCH messages would be sent out within one TB. In order to guarantee the different eNBs can transmit the same TB of MCCH message which used for MBSFN transmission some rules need to be defined i.e. either standardized or MCE cnfigured. For example: 
· In the MCCH message TB which message should be transmitted first, which second that need to be standardization.  
· For the RRC messages generation the service sequence order in RRC message would refer to the service sequence order as received from the MCE which is also the transmission order.

· According to Modification Period / Repetition Period definition eNB should remove RB info of a specific service in certain modification period, when it sends the session stop indicator in this modification period. 
· In order to resolve the issue of different eNBs may receive the M2 messages in different time sequence due to delay and M2 retransmission, all eNBs should transmit related MCCH RRC according to the abovementioned activate time which can guarantee all the eNBs can transmit the same RRC MCCH message at the same modification period time point i.e. activate time should be close to modification period.
Option 2: RRC in MCE (PDCP also in MCE if PDCP is needed for MBMS)
A more straightforward option is to put RRC and PDCD (if there is) to MCE. The MCE generates what the eNB should transmit in a specific subframe and sends to eNB. When eNB receives, it forwards the received RRC/PDCP message to RLC/MAC and transmits to UE.
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Fig. 2 Option 2
However option 2 would mean we need to revisit the past agreement to not have RRC signaling in the MCE.
Proposal 3: Consistent processing of MBMS signalling must be achieved by either option 1 or option 2. 
3. Conclusion

In this document the necessity and role of synchronization for signaling are analyzed. A simple method is provided.
The proposals are summarized below:
Proposal 1: SYNC is not used for the signalling synchronization
Proposal 2: the signalling synchronization is based on the time stamp carried in the control plane messages, which indicates when the signalling effects or to be transmitted by eNB.
Proposal 3: Consistent processing of MBMS signalling must be achieved by either option 1 or option 2. 
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