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1 Introduction 

At the previous RAN3 meetings, E-MBMS reference architecture which EPC was not involved was discussed (Figure 1). In the discussion, The E-MBMS-GW was introduced. The E-MBMS-GW shall indicate a functional entity responsible for functions like data delivering for E-MBMS and being an end point for the synchronization protocol SYNC. In general, E-MBMS-GW is assumed to reside in EPC. The E-MBMS GW may be one separated physical node or be implemented in one physical node with SAE GW. The latter will be more cost-efficient and benefits from reducing interfaces with other nodes. So base that, we can conclude the location of E-MBMS-GW in EPC.
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Figure 1: Architecture of E- MBMS from RAN3

2 Comparison of three possible solutions 
2.1 Solution 1： E-MBMS-GW locate in P-GW
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Figure 2:  E-MBMS-GW locate in P-GW
The main advantage of this solution is routing optimized and efficient as the S-GW is bypassed and IP multicast applies. 
The drawback is that it must make sure that P-GW is IP connective to the eNodeB which may be not always especially within a single large PLMN.
2.2 Solution 2： E-MBMS-GW locate in S-GW
 Option A : 
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Figure 3:  E-MBMS-GW locate in S-GW （R6-based）

Comparing with solution1, Usually S-GW is IP connective with eNodeB in the same S-GW pool. So this solution can avoid the drawback of solution1. When The P-GW and the S-GW are implemented in one physical node, It’s the same as solution1. The architecture is close to the release 6 MBMS architecture, so the most procedures of release 6 can be reused to reduce the standardisation effort required for E-MBMS. 
Option B :
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 Figure 4:  E-MBMS-GW locate in S-GW and P-GW is bypassed               
Compared to solution2-A , This solution is more efficient by bypassing P-GW. But it needs S-GW to support SGi+ and Gmb reference point. If the P-GW and the S-GW are implemented in one physical node, it is the same as solution2.
3 Solution 3： E-MBMS-GW locate in BM-SC


[image: image5.emf]BM-SC( E-

MBMS-GW)

eNode

B

eNode

B

Capable with IP Multicast

EPC

ERAN


   Figure 5:  E-MBMS-GW locate in BM-SC   
The main drawback of this solution is the same as solution1 and eNodeB need to support SGi+ reference point which is not consistent with the current architecture.

4 Analysis
Three possible solutions are given above. It is believed that only solution1 and solution2 are interesting. Compared to solution1 and solution2-B, Solution2-A has following advantages.

It is more flexible. When in a small PLMN, The P-GW and the S-GW can be implemented in one physical node, Then the solution is the same as solution1 and solution2-B and befits from routing optimized; When in a large PLMN, P-GW and the S-GW are separated, It is easer to implement IP multicast between S-GW and eNodeB than implement between P-GW and eNodeB. 

It is easier to realize time synchronization. From knowledge of E-MBMS from RAN3, E-MBMS-GW has synchronization function. If IEEE 1588 is used for time synchronization, TNL delay is significant for the time synchronization, So it is easier to realize time synchronization between S-GW and eNodeB than between P-GW and eNodeB.

It is close to the MBMS architecture of release 6, We can benefit from reusing procedures of release 6 MBMS.
5 Conclusion
We have discussed the potential solutions above. It is proposed to adopt the solution 2-A as a basis for further MBMS work and to include it in TS23.401.
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