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1 Introduction
This paper considers further baseline EMBMS architecture presented in [1].
2 Discussion
In baseline EMBMS architecture, a logical entity, MCE, is introduced, whose functions are the allocation of the radio resources used by all eNBs in the SFN area for multi-cell MBMS transmissions using SFN operation. Besides allocation of the time/ frequency radio resources, this also includes deciding the further details of the radio configuration e.g. the modulation and coding scheme.
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Figure 1: Baseline EMBMS architecture
Actually, MCE may be unnecessary if MBSFN could be statically configured, e.g. when the number of MBMS service is not so big.
In last meeting RAN3#56, simplified EMBMS architecture deployment, named “Lightweight architecture”, has been discussed in [2]. In the Lightweight architecture, there is no MCE, since it’s assumed that the MCE functionality is semi-statically or statically configured in the relevant nodes. Lightweight architecture could help operators simplify EMBMS system architecture, and then reduce system equipment cost. However, the lightweight E-MBMS deployment presents some limitations in dealing with dynamic MBSFN areas.
Then, do we have some way to handle the issues mentioned above?
3 Proposal

One possible way to fix it is to deploy EMBMS system due to phases, which is defined based on different EMBMS service requirement. E.g. in Phase 1, only a few MBMS traffics are used, and static MBSFN configuration could meet the requirement; no dynamic MBSFN will be needed; while in Phase 2, the number of MBMS service increase, static MBSFN could not handle all the problems, radio resource seems to be in shortage, dynamic MBSFN and the relevant radio resource coordination functionality have to be considered in this phase.
Proposal 1: EMBMS architecture could be deployed with 2 phases.
According to Phase 1, the EMBMS architecture will only have 3 entities: BM-SC, MBMS-GW and eNB. So, the EMBMS architecture of Phase 1 is almost lightweight architecture. MBSFN could not be deployed dynamically, since there have no special entity like MCE. However, the functionality of radio resource coordination could be put into O&M. Then, it’s the common way to configure an MBSFN statically or semi-statically. With this way, different MBMS service will be mapped onto different radio resource allocation. O&M will tell eNB what radio resource should be used for certain MBMS service. In this case, no radio resource coordination happens. Everything will be done in an expected way. 
It’s no doubt that the interface M1 (between MBMS-GW and eNB) will be involved in both CP and UP. IP multicast may be adopted in Lightweight architecture control plane. MBMS-GW could send MBMS session start or the relevant information/message to eNB in order to let them know that MBMS traffic data is coming. eNB will use pre-allocated radio resource to transmit the relevant MBMS service when it receives the MBMS service information.
There are still lots of issues open about EMBMS architecture in Phase 1.
Proposal 2: in Phase 1, MCE is not needed; radio resource could be pre-allocated statically or semi-statically for MBMS service; 

In Phase 2, MCE is added into EMBMS architecture, and then radio resource could be allocated dynamically as well as MBSFN, MCE has the responsibility. Though MCE is a logical entity as defined, and it’s still FFS on the location of MCE, some companies are in favor of the idea on that MCE may be in separated physical equipment, just like current RNC.
In Phase 2, there are lots of MBMS services, which means that there may be not enough radio resource for all the MBMS service. For certain MBMS service, it seems necessary that radio resource will be allocated due to MBMS service specialty and the radio resource usage status. It’s not precluded that static configuration of radio resource will still exist. However, radio resource may not be taken by only several MBMS service for the sake of resource shortage; most possible way is to multiplex the finite radio resource. MCE is the one to be introduced to coordinate radio resource and MBSFN dynamically.
Proposal 3: in Phase 2, MCE is introduced into EMBMS architecture to help coordinate MBSFN dynamically.

Except that mentioned above, Phase 2 will have to be compatible with Phase 1, including the following articles:
1. radio resource:
In Phase 1, radio resource is pre-allocated statically/semi-statically to MBMS service because of small number of MBMS service. In this case, there should be a great deal of radio resource left, the MBMS service in Phase 1 could not take all the radio resource. In MBMS service viewpoint, the MBMS service used in Phase 1 should be much more important. So, in phase 2, they should still have the counterpart radio resource. In another word, the MBMS service used in Phase 1 will exist in Phase 2, and the same radio resource will be kept for them. Phase 2 is compatible with radio resource pre-allocation in Phase 1. Other radio resource could be allocated dynamically due to MBMS service. And if MBMS service is released, the related radio resource should also be released and be left for other/new MBMS service.
Radio resource congestion control/access control may be in need due to the radio resource shortage.

2. MBMS session start:

The flows in Phase 1 should be also available in Phase 2. 
a) Phase 1: BM-SC(MBMS-GW(eNB 
BM-SC sends MBMS session start to MBMS-GW, which transfers it to eNBs. eNBs pick the corresponding radio resource for MBMS service based on MBMS service ID.
O&M configures statically/semi-statically relevant radio resource for certain MBMS service. 

b) Phase 2: BM-SC(MBMS-GW((MCE)(eNB

BM-SC sends MBMS session start to MBMS-GW. If the MBMS service belongs to Phase 1, its radio resource could be configured statically/semi-statically by O&M, MBMS session start is sent directly to eNB; or if the MBMS service belongs to Phase 2, MCE is needed to coordinate radio resource, MBMS session start is sent to MCE, MCE does its job. After radio resource coordination and creating MBSFN area, MCE responses to MBMS-GW, and send the relevant eNBs the coordination result, used for the corresponding MBMS service.
Proposal 4: it’s proposed that Phase 2 should be compatible with Phase 1.
4 Conclusion

In this document, we discussed 2-Phase E-MBMS architecture in LTE/SAE, in which Phase 2 is compatible with Phase 1 in order to reduce deployment cost and increase system efficiency. 
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