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1 Introduction
This paper discusses some issues related to EMBMS, which was handled in last meeting in Kobe, but no agreement was achieved.

2 Discussion
2.1 EMBMS architecture
So far, there is no final conclusion about EMBMS architecture. Fortunately, we have the baseline file R3-071228 updated by Brendan, in which there is baseline figure about EMBMS architecture as follows:
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Figure 1: EMBMS architecture
This figure shows the relationship of simple connection among MBMS-GW, MCE and eNB. However, the detail is still unclear for us.
2.2 Location of MBMS-GW
Currently, there are only two modes for MBMS service: MBMS Broadcast mode and MBMS Enhanced Broadcast mode. 

No MBMS Multicast mode. It seems that there could be no the following flows:
1. MBMS UE Linking
2. MBMS Registration
3. MBMS CN De-Registration
4. MBMS RAB Establishment Indication
5. MBMS RAB Release
Then, it looks like that MBMS-GW has nothing to do with CN, which means that it could be in EPC or EUTRAN. However, we’d like it is in EPC as an MBMS service distribution entity, which makes it possible that MBMS-GW could be part of S-GW.
Proposal 1: MBMS-GW should be in EPC.

2.3 Location of MCE
Since MCE has the function of MBMS coordination, involved in radio parameters, e.g. slot, frequency, etc. which is not CN business, so, it’d better to remain MCE entity in RAN side. 
However, it seems that there is not so proper place in RAN to settle this entity. Till now, we may have three considerations.
· eNB

If eNBs have MCE, questions occur. Whether each eNB has an MCE entity or not? Considering the function of MCE, we don't have any reason to make MCE so distributed, or, it will be very difficult for MCE to coordinate resource. 
Then, only several eNBs have MCE? It doesn’t look like a good idea. Which one will have the function? I guess it will be related to deployment. For a certain MBMS service, different deployment will result in different time difference at the edge of MBMS service. Due to the uncertainty of MBMS service, it’s hard to say which deployment is better. Then, it seems that eNB is not the one.
· O&M

If MCE is in O&M, it’s better that the relevant MBSFN of MBMS service is pre-configured statically. That is to say, there will be a kind of parameter list in O&M, each MBMS service will have been mapped into a fixed parameter indicated by the list. In fact, it’s unnecessary to coordinate resource of eNB with each other, all that need coordinating are fixed, so, it looks that no MCE is needed. Obviously, this way is inappropriate for dynamic MBSFN.
· Another new entity

Just like that mentioned above, MCE should be an entity in RAN, logically. However, it could be settled in individual equipment physically, like RNC. Why this? I guess there are two main reasons:

1. According to the EMBMS architecture (Figure 1), “flat architecture” hasn’t existed. Even if MCE is placed in eNB or O&M, it will still be a fake “flat architecture”.

2. MCE needs to be in a centralized node, which is good for data transmission, e.g. from the viewpoint of time delay, transmission reliability, etc.
Proposal 2: MCE should be settled in a new entity like RNC.
2.4 What is the functionality of MBMS-GW?
As UP entity, MBMS-GW deals with MBMS service data bearer. From the viewpoint of time delay, this entity should not only be the node, which receive the service request from UE, and then, send the request to BM-SC to retrieve service data, then forward data to UE. This procedure will make UE wait for a long time. So, we propose that MBMS-GW should be a foreland of BM-SC, which means MBMS-GW will establish each bearer for each MBMS service with BM-SC when it is initiated, and if a UE joins an MBMS service, it could request MBMS-GW the service directly. By this way, MBMS service bearer will be set up very soon for UEs.

Proposal 3: MBMS-GW should establish each MBMS service bearer with BM-SC when the MBMS service is initiated, or as early as possible, which will help short the time between service request and receiving it.
2.5 Where is MBMS session management function?
In LTE, CP processing and UP processing are separated, respectively by MME and S-GW. But for EMBMS, we don’t see any benefit to do so. 
For MBMS-GW, there is no special handling for MBMS session flows, just transfer to MCE or and probably relevant eNBs. Then, MBMS session flows are like kinda of UP data to MBMS-GW.
If MBMS session management function is split from MBMS-GW, much more interfaces and signalling flows need to be defined, which is not that we expected.

Proposal 4: MBMS-GW has MBMS session management function.
2.6 IP multicast or PTP?
In fact, IP multicast could be applied for MBMS service, while PTP will still play a great role in EMBMS architecture, since too many signalling are UE specific.
Then, the question is whether IP multicast will be used for the whole EMBMS CP path?

In our opinion, IP multicast has the advantage of saving transmission resource over PTP. Nevertheless, many companies raise the question about security and reliability. It seems feasible that the same security and reliability mechanism for EMBMS UP could also be adopted for EMBMS CP.
Proposal 4: IP multicast is used for EMBMS CP.
2.7 IP multicast between MCE and eNBs?
After radio resource coordination in MCE, the corresponding information, e.g. frequency, slot, other physical layer parameters, etc. have to be sent to eNBs. This information may be very large, then it seems that PTP is not very proper.
Proposal 4: it’s proposed that IP multicast is needed between MCE and eNB.
3 Conclusion

In this document, we discussed some issues about E-MBMS control plane in LTE/SAE. 
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