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Abstract: it is proposed to discuss on how to ensure MBMS service continuity in connected mode.

1. Introduction

From the email discussion in [1] to this meeting, it seems agreeable that to ensure MBMS service continuity in connected mode, the network has to be aware of the MBMS services the UE is interested in at his further HO decision. 

It is hereby proposed:

*first, to compare the UE controlled VS the NW controlled mechanisms;

*then, given the outcome of the above, to propose to agree on the NW control mechanism (based on UE information of interested services to the network); and

*finally, to propose some mechanism thereof.

2. Discussion

2.1. UE control VS NW control  

In UMTS, the basic reason for UE control was that the list of prioritized MBMS services was not sent to the network but kept inside the UE. Given that, two mechanisms were necessary:

a)service prioritization where the UE indicates to the network the prioritized MBMS service frequency in order to be moved there,

b)handover rejection due to inhibition from receiving higher priority MBMS service.

All the above was based on the fact that not all the MBMS services were provided on the same frequency (within the same provision area). Furthermore MBMS service provision via point-to-point as being fully part of (i.e. handled by signalling) MBMS in UMTS, which was considered as an argument in favour of service prioritisation.

However, in LTE, all these considerations are no more applicable and rules out any UE based service prioritisation mechanism:

*the assumption of multiple MBMS services on multiple MBMS frequencies within an MBSFN area was not preferred for simplicity reasons i.e. all the MBMS services within an MBSFN would be provided on the same MBMS frequency;

*MBMS service provision via point-to-point is always available via unicast architecture.

It seems that a mechanism like b) would necessitate multiple HO attempts by the network until the UE eventually accepts the HO request, which is sub-optimal for a system like LTE.

The table below summarizes the pros and cons of each alternative.

	
	Pros
	Cons

	UE control
	+ Relevant where multiple MBMS services are available among multiple frequencies
	- More signalling in case of multiple UEs are interested by the same MBMS service (UEs convergence to the MBMS frequency of interest)

- Multiple HO attempts by the network

	NW control
	+ Service continuity is controlled by the network.
	- None


Hence the following proposal:

Proposal 1: Agree to adopt NW control mechanism to ensure MBMS service continuity in connected mode.

2.2. Mechanism for NW control

It seems straightforward that for the network to have control to handover the UE while ensuring MBMS service continuity, the network has to be aware of the UE MBMS services of interest prior to handover.

It seems that indicating the interested MBMS services whenever the UE moves to connected mode would be sub-optimal. One reason is that those are not supposed to change that frequently i.e. the user would after Service Guide consultation, configure them once.  Consequently, a mechanism where those are stored in the Core Network and then given back to the RAN (when the latter completes the RRC connection set-up for the UE) for further use would be more suitable.

The possible advantages of the eNB being aware of UE interested services are twofold: 

*on one hand, when it comes to counting procedure initiated by the MCE, the eNB could give a first estimation of interested (Rel-11) UEs while initiating the counting procedure for mainly Rel-10 backwards UEs;

*on another hand, when it comes to service suspension, the MME by assessing and storing the number of UEs interested by the service in the MBMS bearer context, cf TS 23.246 Table 3, the MME can decide and control whether an indication of suspended service from MCE would be acceptable or not. Typically the MME can request the MCE not to suspend any low priority service which then may lead to huge amount of unicast resources establishments of UEs willing to get service continuity.

Hence, the following proposals:

Proposal 2: Upon first transition to connected mode in a PLMN (typically upon NAS attach or TAU procedure) or upon transition to connected mode and the upper layers have updated the list of interested MBMS services, the UE provides the list of interested MBMS services to the eNB.

Proposal 3a: The eNB forwards this list to the MME.

Proposal 3b: The MME stores this list in the UE context and forwards it to the eNB upon S1 Initial Context Setup procedure.

Proposal 3c: The eNB assesses the number of connected mode UEs according to the list of interested MBMS services received upon S1 Initial Context Setup procedure in order to respond to the MCE when the latter triggers the counting procedure.

3. Conclusion

We propose that RAN2 agree on the following proposals:

Proposal 1: Agree to adopt NW control mechanism to ensure MBMS service continuity in connected mode.

Proposal 2: Upon first transition to connected mode in a PLMN (typically upon NAS attach or TAU procedure) or upon transition to connected mode and the upper layers have updated the list of interested MBMS services, the UE provides the list of interested MBMS services to the eNB.

Proposal 3a: The eNB forwards this list to the MME.

Proposal 3b: The MME stores this list in the UE context and forwards it to the eNB upon S1 Initial Context Setup procedure.

Proposal 3c: The eNB assesses the number of connected mode UEs according to the list of interested MBMS services received upon S1 Initial Context Setup procedure in order to respond to the MCE when the latter triggers the counting procedure.
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