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1 Introduction
In the last RAN2 meeting, the scope of this WI for MBMS service continuity was clarified and initial consensus was reached as followings:
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)
In this document, the scope of maintaining MBMS service continuity and MBMS service continuity in CA scenarios will be further discussed and our preference is presented.

2 Discussion
2.1 The scope of maintaining MBMS service continuity
For ‘MBMS service continuity’, a general understanding is that an UE which is receiving or interested in an MBMS service via MRB can continually receive this service even when cell reselection or handover occurs. The continual receiving has two comprehensions:
· Comprehension1: UE can continually receive MBMS service without any loss or interruption;

· Comprehension2: UE can receive MBMS service with little loss and interruption when handover occurs.
From the perspective of UE experience, comprehension1 is the better one. But when UE moves to the border of synchronization MBMS service area, compared with suddenly not receiving the interested service any more, comprehension2 is also acceptable.
Based on the above understandings, network may ensure MBMS service continuity from the following aspects:

· Alt1: UE moving within a MBSFN area;
· Alt2: UE moving within different MBSFN areas which provide the same service (in the same frequency and synchronization area);
· Alt3: UE moving within different MBSFN areas which provide the same service (in different frequencies or non-synchronization area).
In Figure1, the related scenarios of UE1~3 are corresponding to Alt1~3 respectively. For UE1, MBMS service receiving is lossless and without any interruption. If the same MBMS service is completely synchronous-transmitted in two neighbor intra-frequency cells belonging to different MBMSN areas, UE2 can also experience the lossless MBMS service receiving. But the question is whether this scenario is realistic since it seems more reasonable to combine two MBSFN areas into one. For UE3, according to its movement direction, network can’t ensure the lossless receiving for MBMS service. It is another choice for UE3 to receive the same service content with an interruption of several hundred milliseconds or even several seconds.
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Figure 1 MBMS Service Continuity Scenarios
From the perspective of satisfying the requirement of MBMS service continuity and the complexity, Table1 gives some analysis and comparisons among the three alternatives as follows:
	
	Complexity
	Effect

	Alt1
(intra-MBSFN area)
	Small, 
e.g. for handover scenario, eNB needs to know which MBSFN area the UE is receiving or interested in and which MBSFN areas neighbor cells support. 
	Continuous receiving MBMS service without any loss and interruption in a MBSFN area

	Alt2

(inter-MBSFN area and intra-frequency)
	Large,

e.g. for handover scenario, eNB needs to know which  MBMS services the UE is receiving or interested in and which MBSFN services neighbor cells support. The design workload and transmission resource consumption for the X2 interface signals and the Uu interface signals is larger than Alt1.
	Continuous receiving MBMS service without any loss and interruption in the MBMS service areas within intra-frequency and synchronization area.

	Alt3
(inter-MBSFN area and inter-frequency)
	Large,
The same as Alt2.
	Continuous receiving MBMS service with interruption experience in the whole MBMS service area.


In the current phase, there are still some indetermination about the deployment scenarios for MBMS service. It is difficult to decide whether the neighbor cells within the synchronization area need belong to different MBSFN areas or how much a MBMS service area is wider than a MBSFN area. Hence for simplification purpose, only Alt1 needs to be supported. After the requirements or the scenarios for Alt2 and Alt3 are clear, these two solutions can be considered further.
Proposal 1: Only Alt1, i.e. MBMS service continuity within the same MBSFN area, is supported in Rel-11 MBMS WI.
2.2 MBMS service continuity in CA
In the last meeting, it is proposed in [1] that all MBMS services are provided on only one downlink carrier in the network for CA scenarios. This limitation will go against development of MBMS technology and the massive growth of user’s requirements for multiple choices and high-rate services. 
Proposal 2: RAN2 is kindly proposed not to exclude the scenario of multiple cells under the same eNB supporting MBMS services in Rel-11.
A non-CA-capable UE can only receive MBMS service on its serving cell in RRC_Connected mode. If eNB knows MBMS reception status of this UE, eNB can try its best to ensure the continuity of MBMS service. But for a CA-capable UE, the situations of its receiving MBMS service is more complex. Service continuity in CA for RRC_Connected mode will be partitioned into the following scenarios:

· Scenario1: UE is receiving or interested in MBMS service from its Pcell;

· Scenario2: UE is receiving or interested in MBMS service from its serving cell;
· Scenario3: UE is receiving or interested in MBMS service from non-serving cell;
· Scenario3b: UE is receiving or interested in MBMS service from a cell of other eNB, e.g. Hetnet or RN case.

In order to ensure MBMS service continuity, the basic procedure is that UE reports its receiving or interested MBMS information to its serving eNB for proper decision of the target node. For an RRC_Connected UE, it is not difficult to provide MBMS service reception status through unicast connection. Hence supporting service continuity in all above three scenarios is proposed. If UE can report the identity of the cell from which UE is receiving MBMS service, it is useful for CC management, activation/deactivation and selection for target Pcell/Scell. 
Proposal 3: MBMS service continuity should be supported in all above three scenarios.
Proposal 4: The message for MBMS receiving status report should carry the identity of the cell from which UE is receiving MBMS service. 
For RRC_Connected mode UE, it needs to be discussed when and how MBMS receiving status report is transmitted. Triggering from eNB or UE are two main initiated methods. About the time point of reporting MBMS status, it is beneficial for eNB to get the newest MBMS status near handover. In general case, eNB needs UE’s measurement reports to decide handover. In other words, handover triggered by measurement reports will occur with relatively high possibility. Hence MBMS status report triggered by measurement reports or carried by measurement reports is a reasonable method. The details are FFS, e.g. which type of measurement reports will trigger MBMS reports and which contents of MBMS status need to be reported.
Proposal 5: MBMS status report triggered by measurement reports or carried by measurement reports is proposed. 
3 Conclusion

According to the presentation in section 2, it is suggested:
Proposal 1: Only Alt1, i.e. MBMS service continuity within the same MBSFN area, is supported in Rel-11 MBMS WI.

Proposal 2: RAN2 is kindly proposed not to exclude the scenario of multiple cells under the same eNB supporting MBMS services in Rel-11.
Proposal 3: MBMS service continuity should be supported in all above three scenarios:

· Scenario1: UE is receiving or interested in MBMS service from its Pcell;

· Scenario2: UE is receiving or interested in MBMS service from its serving cell;
· Scenario3: UE is receiving or interested in MBMS service from non-serving cell;

· Scenario3b: UE is receiving or interested in MBMS service from a cell of other eNB, e.g. Hetnet or RN case.
Proposal 4: The message for MBMS receiving status report should carry the identity of the cell from which UE is receiving MBMS service. 
Proposal 5: MBMS status report triggered by measurement reports or carried by measurement reports is proposed. 
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