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1. Introduction

It is decided by RAN2 that E-MBMS air interface signaling can be carried on multi-cell MCCH. The multi-cell transmission is required to be synchronized among different eNBs. If the de-synchronization of multi-cell transmission of signaling occurs, it may cause severe problem for UE reception of data.

On the other hand, if the network needs to update RB parameters, the configuration should take effect at the eNBs simultaneously; otherwise data synchronization may be destroyed. Currently, it is not much discussed in RAN3 about the synchronization issue of E-MBMS signaling.
2. Discussion
There are several types of signalling that needs to be synchronized over M2/M3:

1. Session start/update/stop messages, forwarded over M3, and M2 in case of MCE outside eNB
a) Impact on service list, which may probably be carried on multi-cell MCCH (e.g. on dedicated carrier). The configuration of MTCH of the service would correspondingly appear in the multi-cell MCCH when the session starts. 
2. Configuration of multi-cell MCCH, e.g. how many S-MCCHs, forwarded over M2
a) Synchronized operation is needed when a multi-cell MCCH needs to be created or removed. 
3. Radio resource allocation for E-MBMS services from MCE,  forwarded over M2
a) For example, MCE updates MSAP for every eNB.
4. Radio bearer configuration for E-MBMS services by MCE, forwarded over M2
a) Air interface radio bearer parameters may impact on the content of multi-cell MCCH, as well as MTCH.
5. Other signalling
a) It is FFS whether there is other M2/M3 signalling that needs to be synchronized.

The main difference between E-MBMS signalling and data is that reliable transmission (M2/M3) can be ensured for signalling transmission, i.e. there is no packet loss over M2/M3, so there is no need to have resynchronization. On the other hand, 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:

· Identical radio bearer configuration for multi-cell MCCH transmission
· Delay variation over M2/M3

· Identically processing in eNBs

2.1. Identical radio bearer configuration for multi-cell MCCH transmission
Similar to MTCH, it can be realized by O&M or MCE. The RRC signalling would specify the IE format, transmission sequence of messages and the mapping from the messages to the channel. 

2.2. Delay variation over M2/M3

The main issue of the signalling synchronization is to handle the delay variation over M2/M3, so that the signalling can take effect at different eNBs simultaneously. We propose that the activation time is provided in the signalling message. In this scheme, every message carries the activation time, indicating the eNBs when the signalling takes effect. The activation time may be a frame number or a reference to GPS time. It is very helpful to reduce the delay if eNBs, MCE and GW are synchronized. The activation time can be configured by:
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 is the current time at the sender, and  
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 is the maximum delay of the interface. The sender could be GW or MCE according to different MCE deployments. Currently there are two MCE deployment options:

· MCE in eNB (sender is GW)
In this option, only the first type of control information, i.e. session start/update/stop messages, might need to be transmitted to eNB. Hence, the synchronization is required over M3.

· MCE outside eNB (sender/forwarder is MCE)
In this option, all the five types of control information would be transmitted from MCE to eNB over M2. Thus, M2 synchronization is needed.  
In order to have a simple and compatible signalling structure, GW inserts the activation time information for both MCE deployments. When MCE receives the session management message containing the activation time inserted by GW, MCE can ignore it or update it if necessary.
In conclusion, all the signalling messages need to carry the activation time information. For session start/update/stop message, GW adds the activation time into the message, and MCE is allowed to change the activation time.
2.3. Identically processing in eNBs

A general understanding is that E-MBMS related control information, i.e. RRC messages will be transmitted periodically for the sake of UE DRX.  Different messages may have different length of Modification period (MP), similar to Rel-6. Hence, although the activation time expires, the air interface signalling can only be transmitted from the next MP. Thus, the signalling would take effect at UE side from the next MP.  The detailed usage of the activation time by eNB may need further discussion in RAN2. The analysis in this section just gives the example to show that the provision of activation time is sufficient for signalling synchronization.

3. Conclusion

In this document the necessity and the role of synchronization for signaling are analyzed. A simple method is provided.
If the proposed signaling synchronization mechanism is agreeable, the following sentence “The eNB, MCE and GW are synchronized.” and “The messages sent over M2/M3 carries the activation time of the message for the purpose of E-MBMS signaling synchronization.” needs to be captured into 36.300.

If it is agreed, ALU is happy to prepare the CR.
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