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1 Introduction

In the last RAN3#56 meeting in Kobe and subsequent email discussion, MBMS architecture and session control signaling distribution was discussed [1][2]. Further, in the last SA2 meeting, MBMS architecture was discussed and it was agreed that M?-C is the reference point between MBMS CP and E-UTRAN for session control. However, it was left FFS by RAN WGs which node in E-UTRAN terminates M?-C.
In our companion paper [3], we propose to map M?-C to M1-C, which is terminated in eNB and to M3-C, which is terminated in MCE. This document discusses how to distribute MBMS session control signaling on M1-C and M3-C/M2. 

Please note that we refer to our proposed architecture but this discussion is also applicable to another architecture proposal.

2 Discussion
Figure 1 shows our proposed MBMS architecture in E-UTRAN. 
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Figure 1 Proposed MBMS architecture in E-UTRAN
2.1 Alternatives for distribution of MBMS session control signalling
Generally, an MBMS service area may comprise only an MBSFN area, only a non-MBSFN area or a combination of both, MBSFN and non-MBSFN areas. Outside an MBSFN area, i.e. availability of SC-PTM only, MBMS CP distributes MBMS session control signaling to each eNB contained in this area on the M1-C interface. The eNBs join the IP multicast group for u-plane data distribution and configure MBMS transmission mode. Regarding distribution of MBMS session control signaling inside an MBSFN area there might be different alternatives based on the deployment of the MCE.

In case MCE is deployed as part of O&M, MBMS session control signaling will be distributed by the MBMS CP to each eNB on M1-C interface, while MCE in O&M provides RRM configuration to each eNB (e.g. pre-configuration).  From the perspective of MBMS session control signaling there is no difference to the distribution outside the MBSFN area.

On the other hand, in case MCE is deployed separately from O&M, there are two alternatives depending on the combination between MBMS session control and RRM configuration signaling.

Alt. 1) MBMS session control signaling on M1-C and RRM configuration for MBSFN transmission on M2
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Figure 2 MBMS session control and RRM configuration signaling path for Alt. 1

Inside an MBSFN area, MBMS CP distributes MBMS session control signaling to each eNB contained in the MBMS service area on the M1-C interface and in addition to the MCEs handling the MBSFN area on the M3-C interface. MBMS session control signaling from MBMS CP provides service configuration (e.g. TMGI, MBMS service area ID, TNL IP multicast address). While an MCE, triggered by the reception of MBMS session control signaling from MBMS CP, provides RRM configuration on M2 interface. Consequently, eNBs join the IP multicast group for u-plane data distribution based on MBMS session control signaling from MBMS CP and configure, e.g. MBMS transmission mode, RRM resource, based on the RRM configuration signaling from MCE.

Alt. 2) MBMS session control signaling and RRM configuration for MBSFN transmission on M2
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Figure 3 MBMS session control and RRM configuration signaling path for Alt. 2

Inside an MBSFN area, MBMS CP distributes MBMS session control signaling to the MCEs handling the MBSFN area contained in the MBMS service area on the M3-C interface. An MCE, triggered by the reception of MBMS session control signaling from MBMS CP, provides a combined signaling between MBMS session control and RRM configuration for MBSFN transmission to each eNB in the MBSFN area on the M2 interface. Consequently, eNBs join the IP multicast group for u-plane data distribution and configure, e.g. MBMS transmission mode based on the combined signaling from MCE.

2.2 Comparison
The comparison of the two alternatives is summarized in the Table 1 below.
In Alt 1, inside an MBSFN area, an eNB receives MBMS session control signaling from MBMS CP and RRM configuration signaling from MCE for MBSFN transmission, and the reception order between the session control and the RRM configuration might change each time. On the other hand, outside an MBSFN area, an eNB only receives MBMS session control signaling from MBMS CP. From eNB perspective, this means that in order to decide MBSFN transmission, the eNB needs to confirm whether an RRM configuration signaling will be sent from MCE or not, after receiving MBMS session control signaling from MBMS CP, e.g. by timer solution. 

In Alt 2, inside an MBSFN area, an eNB receives MBMS session control signaling from MCE (including RRM configuration). On the other hand, outside an MBSFN area an eNB receives MBMS session control signaling from MBMS CP. As a result MBMS session control signaling has to be supported in two protocols, i.e. M1-C AP and M2 AP. Regarding an eNB, this means that is has to be prepared to handle MBMS session control signaling on two different interfaces, as it might be located inside or outside of an MBSFN area depending on the service.
From eNB perspective, we slightly prefer Alt. 2 since eNB could always follow only one signaling message 

· Inside an MBSFN area, from MCE via M2 interface or, 

· Outside an MBSFN area, from MBMS CP via M1-C interface.

Table 1 Summarized comparison of above alternatives

	
	Alt. 1
	Alt. 2

	MBMS session control signaling path outside an MBSFN area
	MBMS CP ( eNBs on M1-C
	MBMS CP ( eNBs on M1-C

	MBMS session control signaling path inside an MBSFN area (separate MCE)
	MBMS CP ( eNBs on M1-C

MBMS CP ( MCEs on M3-C
	MBMS CP ( MCEs on M3-C ( eNBs on M2

	MBMS session control signaling path inside an MBSFN area (MCE in O&M)
	MBMS CP ( eNBs on M1-C
	MBMS CP ( eNBs on M1-C

	RRM configuration for MBSFN transmission
	Separate message from MBMS session control signaling on M2 interface
	Included in MBMS session control signaling on M2 interface

	Required eNB operation 
	Some means are necessary to correlate MBMS session control signaling from MBMS CP to RRM configuration from MCE in order to decide MBSFN transmission
	Simply decides MBSFN transmission based on reception of MBMS session control signaling from MCE


3 Conclusion

In this document, we discussed possible alternatives on how to distribute MBMS session control signaling on M1-C and M3-C/M2. We propose to discuss the content of this document and to include agreed parts into R3.018.
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