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1. Introduction
MBMS support in LTE as a Release 9 WI is approved in RAN#43. A simplified MBSFN solution will be standardized in Release 9 timeframe [1]. The detailed scope of Release 9 E-MBMS work is listed in Annex A. This proposal aims to list the previous eMBMS related discussions/conclusions reached in Release 8 (in RAN3) and to raise some questions needed to be discussed for E-MBMS. We believe that answering these questions is necessary for finding a start point which the release 9 E-MBMS work for RAN 3 can be based on.
2. Architecture
2.1. Previous Agreements

After going through a long discussion in 2007, the overall eMBMS architecture was concluded in RAN3#57 and documented [2]. The two main points are:
1. MCE and E-MBMS GW are introduced as two logical entities needed for MBMS service.
2. M1, M2 and M3 are introduced as three logical interfaces needed for MBMS service.   

[image: image1]
M3: A C-Plane interface. It is responsible for MBMS Session Control Signalling.

M2: A C-Plane interface. It is responsible for MBMS Session Control Signalling and radio configuration (for MBSFN).
M1: A U-Plane interface. IP Multicast is used for point-to-multipoint delivery of user packets.
2.2. Latest activities

In the last SA2 meeting (SA#71@Budapest), MBMS architecture was updated [4]. The significant changes are:
1. MBMS1 is MME
2. MBMS2 is MBMS GW
3. S1-MME is used as the interface between EPC and E-UTRAN, in terms of E-MBMS service.
The overall architecture is as follows: 
[image: image2]
This architecture brings some challenges to RAN3 previous agreement, such as:
· Does MCE still exist? 
· Since MBSFN need to be supported in Release 9 and the forward compatibility should be kept in mind, MCE is a must-have. 

· Where could MCE be located if the above architecture is assumed?
· MCE is located in eNB. This means that S1-MME is going to replace M3 interface since the S1-MME interface is between MME and eNB. In such case most probably M2 will not exist. One of the solutions could be that M2 is converged into X2 interface but this solution will deteriorate MBSFN performance by limiting the range of MBSFN.
· MCE is located in MME .This means that S1-MME is going to replace M2 interface. In this case M3 will not exist (or implemented internally in MME). This solution seems ok in theory but still S1AP has to be adapted to support MBMS Session Control and radio configuration. 
· The other possibility is that MCE still logically exists between MME and eNB, but is not depicted in the above architecture. In this case S1-MME replaces M3 interface and M2 interface shall still exists but is not shown in the above architecture. In such case S1AP could be the interface between MME and eNB, and could be the interface between MME and MCE (but actually the S1AP between MME and MCE only carries MBMS session-related signalling).
Consequently, the involvement of S1-MME brings technical challenges and forwards compatibility issue to the current architecture reached in [2]. In this document, we propose to keep MCE and the Release 8 consensus on the E-MBMS architecture issue. 
3. Synchronization

3.1. Previous Agreements

U-Plane synchronization is needed to make MBSFN function properly. Various solutions were discussed and a basic synchronization mechanism was agreed in RAN3#55bis [3].  The main points are:

1. A SYNC protocol is defined on M1 interface to provide content synchronization. (i.e. the alignment between U-plane packets and the transmitting radio frame) 

2. For MBSFN, Header Compression (if needed) is done in E-MBMS GW.
3.2. Latest activities
In the last SA2 meeting (SA#71@Budapest), header compression and content synchronization function is moved into BM-SC [4]. From RAN3 perspective, there is no obvious impact. 
4. Conclusion

Based on the above discussion, it is proposed that in RAN3 the following questions should be well discussed and answered, so that the confusion between the eMBMS architecture in RAN3 and SA2 can be removed.
· The necessity of the existence of MCE in the eMBMS architecture
· If MCE is needed, where should MCE be located?
· Whether M3 interface should exist should also be discussed and decided based on the conclusion of the above questions.
What’s more, as for the synchronization mechanism, we propose keeping the already reached agreement on content synchronization in Release 8 and having the working assumption that BM-SC is responsible for header compression and content synchronization.
5. References

[1] RP-090350, MBMS support in LTE
[2] R3-071737, Introduction of eMBMS Architecture in 36.300 (Alcatel-Lucent)
[3] R3-070708, Text proposal for MBMS content synchronization (NTT DoCoMo, IPWireless, Ericsson, Panasonic, Siemens Networks, Nokia, Alcatel-Lucent)
[4] S2 091048, MBMS enhancements for EPS (Ericsson)
6. Annex A: Scope of MBMS WI in Release 9
In order to complete the MBMS specification work in a timely manner, it was agreed to specify limited functionality of MBMS over E-UTRAN using MBSFN transmission scheme. i.e.:

· One cell belongs to only one MBSFN Area (i.e. no overlapping areas, the need for this restriction can be revisited during the work item phase). 

· Multiple non overlapping MBSFN Areas can be supported in a PLMN 

· MBSFN areas are static (no dynamic changing areas, changes are made by O&M)

· No support for HeNB

· No new mobility procedures for MBMS (i.e. no inter frequency layer convergence or dispersion)

· Broadcast transmission mode in only a shared carrier deployment (no dedicated carrier)

· MBSFN without feedback (i.e. no ACK/NACK or counting).
· Signalling support for LTE MBMS. (e.g. MCCH over LTE-Uu will be specified, Note: not supporting MCCH over MBSFN, and hence the hierarchical structure with Primary-Secondary MCCHs should be investigated)
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