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1 Introduction

For MBMS in LTE/SAE, two transmission modes: multi-cell transmission (SFN operation) and single-cell transmission (non SFN operation), are discussed [1]. For SFN operation, RAN3 has agreed a functional entity of Multi-cell/multicast Coordination Entity (MCE) and L2 contents synchronization protocol (SYNC) [2] [3].
In the last RAN2/3 and SA2 joint meeting, the following working assumption for MBMS in LTE/SAE was endorsed [4].

· MBMS Services in LTE/SAE can be in one of two modes:
a. MBMS Broadcast mode - MBMS services sent in this mode are transmitted everywhere within the MBMS Service Area by the network irrespective of UE location or quantity. The UEs receiving MBMS in this mode do not need to leave RRC Idle for MBMS reception.
b. MBMS Enhanced Broadcast mode - MBMS services sent in this mode are not transmitted everywhere and UE location and quantity may be taken into account by the network. The UEs receiving LTE MBMS may need to leave RRC Idle state for MBMS reception. 
No MBMS context is required to be established by the UE in any node above the eNodeB in LTE/SAE, for either MBMS Broadcast or MBMS Enhanced Broadcast mode.
In this document, we discuss logical architecture for MBMS services in LTE/SAE, taking into account the above agreements so far, and propose MBMS logical architecture for SFN operation and non-SFN operation.
2 Discussion
2.1 Logical architecture
Figure 1 shows a logical architecture model for MBMS services in LTE/SAE. The entities depicted in the architecture are shown separately for clearer understanding. This doesn’t imply any separation or collocation of the functional entities as this is an implementation choice.
For MBMS in LTE/SAE, there are two general types of services: services that utilize multi-cell transmission (SFN operation) and services that utilize single-cell transmission (non-SFN operation). The functional entities that are necessary to provide these two types of service differ.

For SFN services, there is the need to allocate the same radio resources used by all eNodeBs and synchronize the delivery over the air of the content (L2 contents synchronization). In order to achieve these functions RAN3 has defined the MCE functional entity which allocates the radio resources used by all eNodeBs in the SFN area for multi-cell MBMS transmissions using SFN operation and a synchronization protocol (SYNC) [2] [3]. In the last joint meeting, SAE GW was agreed as UP EPC entity instead of UPE. In this document, we assume that SYNC is terminated between SAE GW for MBMS (mSAE GW) and eNodeBs.
The delivery of non-SFN services does not require synchronization of the contents delivery and hence a multicast enabled SAE GW will be sufficient for this purpose.

More details about the functional entities are described in section 2.2.
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Figure 1 MBMS logical architecture in LTE/SAE
2.2 Functional entities description
2.2.1 mSAE GW
The mSAE GW distributes MBMS data from BM-SC to eNodeBs. The mSAE GW performs the following (non-exhaustive list) functions: SYNC protocol (for SFN operation), IP multicast between mSAE GW and eNodeBs.
It is envisaged that a centralized mSAE GW is used for an MBMS service that uses SFN operation per SFN area and distributed mSAE GWs are used for an MBMS service that utilize non-SFN operation, based on the following reasons:

Centralized mSAE GW for SFN operation;

· A centralized mSAE GW, which terminates a synchronization protocol (SYNC) for an MBMS service, will be necessary for L2 contents synchronization of MBMS data in the SFN area. If it is required that an SFN area extends over eNodeBs connected to different mSAE GW, these mSAE GWs have to be synchronized (e.g. Option: eBM-SC assisted Content Synchronization [3]).

Distributed mSAE GWs for non-SFN operation;
· Two scenarios are considered:

· For services using non-SFN operation, which might be provided in localized areas, e.g. a hotspot scenario, where the hotspots may be sparsely distributed.
· For services using non-SFN operation that may be available over the whole MBMS service area, having multiple mSAE GWs is beneficial in order to serve UEs that move in a wide area and to provide route optimization in the TNL. Over the air transmission may be point-to-point or point-to-multipoint.

It is FFS if an mSAE GW entity that is used for SFN services can at the same time be used for non-SFN services.

On the selection of mSAE GW for an MBMS service, we assume that the mSAE GW for SFN operation could be statically pre-configured, e.g. via O&M, since it is expected that an MBMS service using SFN operation, e.g. Mobile TV, will be operated statically. On the other hand, the mSAE GWs for an MBMS service using non-SFN operation could be selected dynamically in addition to static selection. So the processing load can be distributed across several mSAE GWs, since the number of non-SFN services may increase in the future.

Finally, we consider that the mSAE GW is part of the EPC.
2.2.2 MCE
The MCE allocates the radio resources used by all eNodeBs in the SFN area for multi-cell MBMS transmissions using SFN operation. The MCE is used only for SFN operation. Details are described in section 6.12.7.2 of TR R3.018 [2]. MCE will handle session start for SFN operation if needed.
We consider that the MCE is part of the E-UTRAN.

2.2.3 MME

MME will handle session start at least for non-SFN operation. Additionally, the MME may perform dynamic selection of mSAE GW for non-SFN operation. 

2.2.4 TNL
We assume that IP multicast is applied between mSAE GW and eNodeBs.
3 Conclusion

In this document, we discussed the MBMS logical architecture in LTE/SAE, taking into account the agreements so far.

We propose the MBMS logical architecture in Figure 1, in which a centralized mSAE GW terminates L2 contents synchronization protocol and distributes MBMS data for SFN operation, while on the other hand distributed mSAE GWs distribute MBMS data for non-SFN operation.

It is proposed to include the contents of sections 2 into section 6.19.4 of TR R3.018.
References

[1] 3GPP TR 25.813, “E-UTRA and E-UTRAN; Radio interface protocol aspects”
[2] 3GPP TR R3.018 v0.7.1, “Evolved UTRA and UTRAN; Radio Access Architecture and Interfaces”

[3] R3-061931, “LTE MBMS: Content Synchronization Agreements (so far)”

[4] R3-070395, “Working Assumptions for MBMS”
eNB





BM-SC





E-UTRAN












































MCE








SGSN





RNC





Node B





MME





For LTE/SAE MBMS





For Rel-6/7 MBMS





mSAE GW








IP multicast capable TNL





U-plane





C-plane





EPC





eNB





eNB






































Red lines indicate I/F that are used when SFN operation is required
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