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1 Introduction
RAN#51 approved a new WI on “Service continuity and location information for MBMS for LTE” in [1]. 

At the last RAN2 meeting the document [2] has introduced several MBSFN configurations deployment and has discussed the potential related issues in term of service continuity. The following agreements have been provided to clarify the WI scope: 
	In this WI we will address:

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

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:

a) Dynamic changes to the MBSFN area due to UE mobility

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


In this document, we provide a review on all use cases for which network assistance could be required for service continuity purpose. For the different MBSFN deployment configurations and for the position of the UE, we list and we discuss the information which is needed for ensuring the service continuity, independently of the possible solution (eg, NW or UE initiated).

2 Discussion on scope
In this section we discuss the different scenarios which make sense from deployment point of view then we provide an evaluation of the needs for ensuring service continuity within those particular configurations.
2.1 Definitions
In this document, we use, in accordance with [TS 36.331], the following terminology:

· An interested UE is: A UE which is not receiving an eMBMS service via eMBMS but which would be interested in receiving this service via eMBMS. A UE which is receiving an eMBMS service via unicast or a UE which is not yet receiving an MBMS service neither via MBMS nor unicast

· A receiving UE is a UE which receiving an eMBMS via eMBMS.
2.2 Scenarios for non CA Ues
2.2.1 Only one MBSFN area
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Figure 1: Service discovery/lost
A) "Outband Scenario": The UE is losing the MBSFN signal and is losing the service. 

1. The signal is losing because of mobility to a non MBSFN area.
2. The signal is losing because of coverage whole.
Proposal 1: When the MBSFN service is losing because of the lack of MBSFN coverage, the UE can take by itself the action to establish an appropriate unicast bearer. 

Note that this proposal is based on the assumption that transmission mode identifiers (of a given service) mapping is available somehow in the UE. 

B) "Inband Scenario": The UE is not receiving the service but is interested in. It shall be assisted by the network to discover the frequency layer of eMBMS. Several scenarios can be encountered:

1. The UE is coming into MBSFN area.

2. The UE is under MBSFN area coverage but not in the appropriate frequency.

If the UE is entering in an MBSFN area, it will read the SIB and will be aware about the presence of the service it is interested in receiving. 

If the UE is entering or is connected on a frequency layer which is not the MBSFN one, it shall be helped by the network; somehow to reach the service. 
Proposal 2: When a UE is receiving or interested in an eMBMS service, it shall be assisted by the network or handed over by the network so as to receive this particular eMBMS service on the appropriate frequency layer. 
2.2.2 Multiple MBSFN areas on one frequency

Different MBSFN deployment scenarios can be encountered:
· Geographical MBSFN area overlapping or not.
· Same service provided on the different MBSFN areas or not.
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Figure 2: Service continuity with different MBSFN areas on same frequency
A) UE is losing it service signal from MBSFN area 1, two options:

1. Non overlapping scenario: The service is available nowhere where the UE is. This case is similar than section 2.2.1 and is addressed by proposal 1 (eg unicast bearer access).

2. MSBSFN area overlapping use case with same service provided on both MBSFN areas: The service is available on the MBSFN area 2. Subsequently, the UE is on the frequency on which the service is available (MBSFN area 2 being on same frequency than MBSFN area 1). 

3. MBSFN areas overlapping use case without service overlapping: This use case is similar to the case with only one MBSFN area. The service is available in only one area. In this case if the service is losing, proposal 1 is addressing this issue.
Proposal 3: In addition of the previous proposals, so as to address the multiple MBSFN areas context, the UE behavior concerning overlapping management shall be explicitly specified in Rel-11.

B) The UE is interested in receiving the service but it is not on the right frequency layer. This use case is almost similar to B) 2) of 2.2.1. 

Observation 1: If the proposal 2 and 3 are agreed, this scenario is supported.
2.2.3 Multiple MBSFN area on several frequencies

Different deployment scenarios shall be managed:

· Geographical MBSFN area overlapping or not.

· Same service provided on the different MBSFN areas or not.
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Figure 3: Service continuity with different MBSFN area on different frequencies
A) UE is losing it service signal from MBSFN area 1, two options:

1. Non overlapping use case: The service is available nowhere where the UE is. This case is similar than section 2.2.1 and is addressed by proposal 1.
2. MSBSFN area overlapping use case with same service provided on both frequencies: The service is also available on the MBSFN area 2. The UE is connected to the frequency on which the service is available. 

Needs: The UE shall move to the right MBSFN frequency layer (eg: freq MBSFN 2). It shall know that the MBSFN area 2 is providing the willed service or not.  
3. MBSFN areas overlapping use case without service overlapping: 
The UE shall not move to other MBSFN frequency layer. Note, that, in some way, it could need to know that the service is not provided on the MBSFN area 2.
B) The UE is interested in receiving the service but it is not on the right frequency layer. 
Needs: The UE needs to know where the service it wants to access is. The UE needs to know on which MBSFN area and on which frequency layer the service is provided.

So as to address this, use case, the network needs to hand over the UE in the appropriate frequency, or to inform the UE in which particular frequency layer the service is.

Proposal 4: if the eMBMS deployment scenario with different MBSFN areas broadcasting the same service on two different frequencies is considered within the work item scope, service level information shall be available to ensure service continuity.
Note that several solutions can be investigated:

· The network is aware about the service provided by each MBSFN area and use dedicated signaling to hand over or to enforce redirection. This solution requires that the network become aware about the UE reception status.

· The network broadcast all needed information (via SIBs) to all eMBMS capable UEs and let them manage service continuity

· The UE is aware about the mapping "service id/MBSFN area id" via User plan.

2.3  With carrier aggregation
The services continuity use cases in CA context have been discussed in document [2] at the last meeting, it was notably proposed to discuss service continuity aspects when eMBMS is received on a Secondary Component Carrier.
With LTE-A carrier aggregation, an eMBMS capable UE is not mandatory for receiving an eMBMS service via a configured SCell. 
In order to ensure the service continuity when CA is deployed:
Proposal 5: In CA context, it is proposed to clarify/mandate the eMBMS reception on Scell and to take account this possibility when discussing the service continuity solutions. 

2.4  On the need to be service aware
As it was discussed in the section 2.2.3, an "MBSFN area based" level of information should be enough to address service continuity issues in most of MSBFN area configurations contexts. Nevertheless, when two different areas are configured and when those two areas are not on the same frequency, it is useful to have a "service based" level of information to deal with an uncertainty.
But it seems that this "service based" level of information could also be useful in most of the case discussed in the first section.
Indeed, when a service has been cut due to counting response reason, the UE could not be informed (kept up to date) that the service is not available anymore via eMBMS. So even if the UE is interested in receiving the service it shall not move to another frequency layer because the service is not provided via eMBMS anymore.
Subsequently, in order to avoid wrong redirection or useless mobility procedure, it could be useful to know which service is provided in a given MBSFN area. 

The proposal 6: It is proposed to discuss the introduction of a "service based" level of information for service continuity purpose. 
2.5 HSPA camping use cases
Depending on the camping strategy enabled by the operator, it is possible that some eMBMS capable UEs camp on HSPA cells. In such situation, an eMBMS capable UE which is interesting in receiving a given service via eMBMS has no way to be aware about what it is broadcast in the LTE MBSFN area.

Proposal 7: It is proposed to include the use case where an eMBMS interested UE camps on HSPA cells within the scope of the Work Item. 

3 Conclusion
In this document, we have discussed the potential MBSFN area configurations scenarios that are considered to deploy up to Rel-11 perspective. Based on the capabilities of the UE, on it position and on it service expectations, we have analyzed the necessary information which are required to ensure a flexible and attractive service continuity.

Subsequently, the following proposals have been made:    
Proposal 1: When the MBSFN service is losing because of the lack of MBSFN coverage, the UE can take by itself the action to establish an appropriate unicast bearer.

Proposal 2: When a UE is receiving or interested in an eMBMS service, it shall be assisted by the network or handed over by the network so as to receive this particular eMBMS service on the appropriate frequency layer.

Proposal 3: In addition of the previous proposals, so as to address the multiple MBSFN areas context, the UE behavior concerning overlapping management shall be explicitly specified in Rel-11.

Proposal 4: if the eMBMS deployment scenario with different MBSFN area broadcasting the same service on two different frequencies is considered within the work item scope, service level information shall be available to ensure service continuity.

Proposal 5: In CA context, it is proposed to clarify/mandate the eMBMS reception on Scell and to take account this possibility when discussing the service continuity solutions

The proposal 6: It is proposed to discuss the introduction of a "service based" level of information for service continuity purpose.

Proposal 7: It is proposed to include the use case where an eMBMS interested UE camps on HSPA cells within the scope of the Work Item
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