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Abstract: it is proposed to discuss on how to ensure MBMS service continuity in idle and connected modes.
1. Introduction
Last RAN2 (#73bis Apr11 Shanghai) started discussions on scope and scenarios for Rel-11 LTE MBMS service continuity. The following agreements were reached (excerpts from the Chair’s notes):

It is hereby proposed:

*to discuss bullets namely i) and 2) above considering some documents brought up on the service continuity topic at the previous meeting; and
*to bring out some general mechanism on how to ensure service continuity.
2. Discussion
This section deals with scenarios where:

*the target cell can be of the same or different carrier frequency as the source cell;

*on the source cell: the MBMS service is available (via unicast or PTM transmission).

The idle mode and connected mode mobility scenarios where service continuity is being dealt with is under discussion here.

2.1. Idle mode  
The UE controls its mobility in idle mode. Two sub-cases have to be considered:

a)the UE moves to a target cell due to radio condition but where the MBMS service is not available via PTM (counting request is ON). Then, there is currently no way for the idle mode UE to inform the network that it is interested in receiving a service in PTM. It seems anyway awkward to (be) move(d) to connected mode for the purpose of receiving an MBMS service because: 
1)there can be many UEs that have moved to that cell due to radio condition issue and willing to receive the same MBMS service thus creating some load to the network
2)an MBMS service in unicast can be requested (by upper layers) as a fallback mechanism.

Hence, the following proposal:

Proposal 1: In idle mode mobility when a UE receiving an MBMS service (via unicast or PTM) moves to a target cell where the service is not available in PTM, the UE relies on upper layers to receive the service in unicast (i.e. existing behaviour, no need to add some specification). 

b)the radio conditions are such that the UE can choose between two target cells according to the MBMS service it is willing to receive. Such a behaviour seems quite straightforward to specify.
Hence, the following proposal:

Proposal 2: In idle mode mobility when a UE receiving an MBMS service (via unicast or PTM) can select between two target cells having the same radio conditions, the UE preferably selects the one on which the service it was receiving on the source cell is currently transmitted [to get service continuity].
2.2. Connected mode
The network controls the UE mobility in connected mode. The same sub-cases as above have to be considered:
a)the UE is moved to a target cell due to radio condition but where the MBMS service is not available via PTM (counting request is ON). Then, after the handover completion, the UE would perform the counting response procedure, upon which depending on the outcome, the network may provide the service via PTM.

Meanwhile, if the UE has indicated to upper layers that the MBMS service is not available, those have already initiated some procedure in order to receive the service via unicast. There can be many UEs in this situation.
If further to counting procedure, the network eventually decides to provide the service via PTM, then the UE would have to request the release of the unicast resource. 
These unnecessary overhead signallings (unicast set-up and release just after) can be avoided by having either mechanism hereafter:

i)the UE indicates the non availability of the PTM transmission only after the completion of the counting response procedure; or
ii)the UE indicates the list of interested services while he was in connected mode so that the eNB is aware of those and could straightforwardly provide their transmission via PTM. This has also been proposed in [1] and [2].
b)the radio conditions are such that the network can select between multiple target cells to move the UE on. One of these cells may be transmitting the services the UE is willing to receive. So, a mechanism such as ii) above would be relevant so that the UE is handed over to a cell that is already transmitting the service.
2.2.1. about the list of UE interested services

Given that last RAN (#51 Mar11) has decided that the MBMS counting procedure would be optional for a UE supporting MBMS, using this procedure to make a decision on whether to activate/deactivate a service via PTM has become useless. A mechanism such as ii) would provide a more reliable mechanism to assess the number of interested connected mode UE in a service. 
The list of interested MBMS services would be provided by the UE while in connected mode to the eNB and then forwarded to the MME which would store it in the UE context (because the eNB is not able to store any information once the UE has moved back to idle mode) so that whenever the UE moves to connected mode, the eNB would be informed of the interested services as per the S1 Initial Context Setup procedure. As a whole, the eNB can precisely assess the number of UEs connected mode interested in a service. 
If we now consider CA, such mechanism would allow to address the following scenarios where the network would provide PTM transmission on a serving frequency from [3] discussed at the previous meeting:

*Scenario A (resp. B) (UE with {unicast on carrier f1 as PCell and MBMS service on carrier f2 as SCell} moves to an intra (resp. inter)-frequency cell;
*Scenario E (UE with {unicast on carrier f1} enters an MBSFN area where the service is transmitted on carrier f2), the network can activate an SCell on carrier f2 to the UE (thus avoiding upper layers to request the activation of a unicast resource).
Additionally, the MME could assess and store the number of UEs interested by the service in the MBMS bearer context, cf TS 23.246 Table 3. Thus MME can decide and control if 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 3a: 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 3b: The eNB forwards this list to the MME.
Proposal 3c: The MME stores this list in the UE context and forwards it to the eNB upon S1 Initial Context Setup procedure.
Proposal 3d: 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: In idle mode mobility when a UE receiving an MBMS service (via unicast or PTM) moves to a target cell where the service is not available in PTM, the UE relies on upper layers to receive the service in unicast (i.e. existing behaviour, no need to add some specification). 
Proposal 2: In idle mode mobility when a UE receiving an MBMS service (via unicast or PTM) can select between two target cells having the same radio conditions, the UE preferably selects the one on which the service it was receiving on the source cell is currently transmitted [to get service continuity].
Proposal 3a: 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 3b: The eNB forwards this list to the MME.

Proposal 3c: The MME stores this list in the UE context and forwards it to the eNB upon S1 Initial Context Setup procedure.
Proposal 3d: 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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Agreements w.r.t scope:





In this WI we will address:





UE receiving or not receiving the MBMS service by PTM yet:  


[Say: i)]How to get the UE into the correct carrier in CONN and IDLE (UE may be receiving the service ptp or not at all) so that he can receive PTM.





When the UE is receiving an MBMS service in PTM:


WI will address UE's moving between semi-statically configured MBSFN areas. 


Confirm that the following scenarios are in scope of the WI w.r.t. service continuity:


1) 	UE moving within a  MBSFN area (already part of Rel9/10)


2)    UE moving from MBSFN area1 to MBSFNarea2 both on same carrier and both provide the same service (FFS)








Not addressed will e.g. be:


Dynamic changes to the MBSFN area due to UE mobility


b)ptm<->ptp scenarios (i.e. activation/deactivation of PTP bearers); considered UE implementation.
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