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1 Introduction

In last RAN3 meeting, the agreements about C-Plane Synchronization have been reached as follows [1]:
RAN3 doesn’t see the need to apply 25.446 for the control plane between MCE and eNB. How to achieve the synchronization of MCCH signalling is still an open issue in RAN3 now.
Furthermore, the termination of MCCH is determined as follows:

Based on the two following work assumptions:

1. There is only one M2AP signalling message related to MCCH RRC message, which means if the MCCH RRC message needed to be updated the whole parameters of MCCH RRC message need to be resent in the M2AP by this message.

2. If there are different release versions eNBs coexist in the same network for eMBMS service provision, the MCCH RRC message version should be according to the lower version release eNBs.

RAN3 conclusion on this MCCH termination issue is: Terminate the MCCH in eNB.

Therefore, RAN3 has agreed that the synchronization for C-Plane and U-Plane is different. In this contribution, we try to provide the procedure for C-Plane synchronization procedure with considering the differences from the synchronization in U-Plane.
2 Discussion
2.1 Necessity of C-Plane Synchronization

For supporting eMBMS in LTE network, not only the user data in U-Plane, but also the control signalling in C-Plane should be synchronized well to obtain the combining gain and avoid the impact of interference for signalling. With the synchronized signalling, the user date could be indicated and received correctly by the eMBMS users.

In [2, 3], the main difference between C-Plane and U-Plane synchronization is summarized as follows:
· No resynchronization for no packet loss over M2/M3;

· No segmentation and concatenation issue;

· Delay variation over M2/M3, resulting in different effecting time

· Identical radio bearer configuration of MCCH transmission
· Identically processing in eNBs
With considering the above differences for C-Plane synchronization, the benchmark which acts as a baseline for signalling activation should be provided by BM-SC with considering the transmission time of user data.

Proposal 1: The benchmark of C-Plane synchronization could be provided by BM-SC as the activation time for corresponding signalling.
2.2 Options for Benchmark Solutions
Option1: Explicit Indication

In this case, the BM-SC will send the absolute activation time or relative activation time of this session as the benchmark to the MCE, and MCE perform the subsequent procedure based on the time which is indicated by the BM-SC. The detail description of the activation time and relative activation time is as follows.
1). The absolute time. With this indication, the MCE could know the activation time of this session directly without any estimation. For example, the session will start at 9:00, and this exact time will be indicated to the MCE, then the MCE should guarantee that the corresponding related control signalling should be sent to UE before this starting time. 
2). The relative time. With this indication, the MCE could know the activation time of this session with a relative time indication, e.g. the time indication which has already included in session start and defined as Time to MBMS Data Transfer in UTRAN. This IE denotes the time occurring between the transmission of the MBMS SESSION START message and the actual start of the data transfer. However, the MCE should estimate the delay which is cost for the session start message transmission and subtract it from the time to MBMS Data Transfer if the exact activation time should be obtained by MCE.
Option2: Implicit Indication

In this case, there is no indication as the benchmark for the MCE. The BM-SC should estimate the latency which will cost in M2/M3 as well as the processing time which will cost in eNB and MCE. Then BM-SC just send the signalling such as session start at the right time, which could guarantee the cooperation between the U-Plane and C-Plane is right. However, we are not sure whether the risk that the network entity from different vendor could be solved, therefore, we do not prefer to pick this option as the solution for the benchmark issue.

Proposal 2: Based on the discussion above, we prefer the explicit indication to send the benchmark to the MCE. Furthermore, whether the absolute activation time or the relative activation time is adopted should be discussed and determined.
2.3 Options for C-Plane Synchronization Solutions
Based on the agreements in RAN3, the MCCH is terminated at eNB, and MCE should transmit the corresponding control information to eNBs through M2 interface. No matter what processing is added at MCE, the benchmark for signalling activation should be sent to the MCE as indicated in above proposals and the MCE should guarantee the corresponding MCCH to be transmitted at all eNBs simultaneously.
There are two options.
Option1: MCE delivers the activation time of corresponding MCCH which is obtained based on the benchmark from BM-SC. 
In this case, the BM-SC will indicate the MCE about the benchmark for the activation time for control signalling, e.g. session start, session stop or session update. After the MCE receives this activation time in session message, it will produce the corresponding M2AP signalling with the activation time indication, then forward this signalling towards eNBs. While the activation time is started in the eNB simultaneously, the identical configuration of radio resources for the MCCH will be initiated and the identical MCCH signalling will be sent to UE.
Option2: MCE interprets the activation time which is used as the benchmark, and sends the corresponding signalling to eNBs just before the earliest modification period which starts later than the activation time.
In this case, the BM-SC will indicate the MCE about the benchmark for the activation time for control signalling as option1. However, after the MCE receives this signalling with activation time indication, it will interpret the activation time and produce the corresponding M2AP signalling without transmitting. When the activation time is reached, the corresponding M2AP signalling will be forwarded to eNBs just before the earliest modification period which starts later than the activation time.
Proposal 3: RAN3 should discuss these two options above and select one of them for C-Plane synchronization mechanism.
3 Conclusion
In this contribution, the necessity of eMBMS C-Plane synchronization and the detailed mechanism are discussed. Following proposals are given, and RAN3 is kindly asked to discuss and accept them.
Proposal 1: The benchmark of C-Plane synchronization could be provided by BM-SC as the activation time for corresponding signalling.
Proposal 2: Based on the discussion above, we prefer the explicit indication to send the benchmark to the MCE. Furthermore, whether the absolute activation time or the relative activation time is adopted should be discussed and determined.

Proposal 3: RAN3 should discuss these two options above and select one of them for C-Plane synchronization mechanism.
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