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1 Introduction

MBMS service continuity has been discussed in past RAN2 meetings. Issues of service continuity in RRC_IDLE have been treated in the email discussion [74#34] [1]. In this contribution, we will focus on how to address MBMS service continuity issue in RRC_CONNECTED. 
2 Discussion 

For UE in connected mode, there are the following MBMS service continuity cases:
1) MBMS service continuity for UE that is receiving MBMS service during handover
2) MBMS service continuity for UE that is connected to one or multiple serving cells, but the MBMS service is provided on a different frequency
Note: The case that UE can receive MBMS by implementation is out of the scope of this contribution.

2.1 Case1: MBMS service continuity for UE that is receiving MBMS service during handover
When a UE moves from a MBMS transmission cell to candidate target cell(s) deployed with multiple frequencies, for example f0 (MBMS bearing frequency, named “MBMS carrier”) and f1, as shown in Fig.1, both cell1 (f1) and cell2 (f0) are candidate target cells for the UE. In order to ensure that the UE can continue receiving the MBMS service, the network should try to handover the UE to cell2 on frequency f0 as long as it is qualified. 

[image: image1.emf]MBSFN Area (f0)

cell0

cell1

cell2 f0

f1


Fig.1. Multiple frequencies scenario

First of all, in case of multiple carriers deployed, the serving cell should know whether the UE is receiving a MBMS service or not. So how to inform eNB about the information needs further study. Some potential solutions have been proposed in [4-5], e.g., UE can report its MBMS service reception status in measurement report, which could be further discussed in RAN2. 
Proposal 1: When a UE is receiving a MBMS service, it should report its MBMS service reception status to the source cell during handover. Details of the report are FFS. 
2.2 Case 2: MBMS service continuity for UE that is connected to one or multiple serving cells, but the MBMS service is provided on a different frequency
In this case, two kinds of UE are considered: 1) UE without CA capability, 2) UE with limited CA capability.

[image: image2.emf]Network

UE without CA capability and in 

RRC connection with serving 

cell by CC1 

CC1

(Non-MBMS 

carrier)

CC2

(MBMS carrier)



 EMBED Visio.Drawing.11  [image: image3.emf]Network

 CC1 and CC2 are configured to UE.

UE have limited CA capability and only can 

aggregate two carriers

CC1

(Non-MBMS 

carrier)

CC3

(MBMS carrier)

CC2

(Non-MBMS 

carrier)


(1)  UE A: UE without CA capability                                (2) UE B: UE with limited CA capability
                                                 Fig.2 Two kinds of UE in Case 2
When a UE is not receiving but potentially interested in a MBMS service, it may keep RRC connection with one or multiple cells which do not provide UE’s interested MBMS service (named “non-MBMS carrier”). In this case, the UE can not know the MBMS related system information (e.g. SIB13) and will not monitor the notification transmitted on MBMS carrier(s), which results in missing of interested MBMS service and poor user experience. 
For the UE A (i.e. without CA capability), the network should try to handover this UE to the MBMS carrier before its interested service is started. For the UE B (i.e. with limited CA capability), one possible solution is to configure the MBMS carrier as the UE’s Pcell or Scell if it is qualified, so that the UE can receive the MBMS notification and interested service. For simplicity, in the following discussion we use “handover” to represent handover procedure for UE A and Scell reconfiguration procedure for UE B.
In order to handover the UE to the MBMS carrier when its interested service will be started, the following questions related to potential solutions to guarantee the service continuity should be discussed:
Question 1: Whether the current serving cell (a non-MBMS carrier) of the UE should know which MBMS service will be started soon or not?
If the serving cell is not aware of which service will be started on the MBMS carrier, it is impossible for the network to judge whether the UE’s interested service matches the one started on MBMS carrier or not. As a result, the serving cell can only perform handover “blindly” for the UE. This will introduce lots of unnecessary handover, since it is very likely that some of the UEs are not interested in the new service at all. Furthermore, this will also bring high load to the MBMS cell. So only if the serving cell can get detailed information of the started service, that it is possible to perform precise handover for those UEs that are interested in the newly started service. Although how to transfer the information among eNBs is out of RAN2 scope, we would like to make the following working assumption for subsequent discussions:

Working assumption: The serving cell on non-MBMS carrier should know which MBMS service will be started soon.
Question 2: What does the UE-initiating based solution look like?
UE-initiating based solution is that UE reports MBMS related information to the serving cell, based on which the serving cell takes suitable action when a service will be started. According to the information UE reporting, different procedures could be foreseen:

1) If the UE reports its interested MBMS service information, e.g. service ID, serving cell can have the exact interested MBMS service information of each connected UE. Considering serving cell also knows the service information of each newly coming MBMS service, it can precisely perform the handover for the UE.
2) If the UE only indicates the serving cell that it is interested in a MBMS service without detailed service information, the serving cell still needs to send the notification with service information to UE (in a broadcast or dedicated signalling way ) when serving cell get the “session start information” of a newly coming service. Only the UE interested in this MBMS service will send response to the serving cell, and in this way unnecessary handover operation can also be avoided. 
The UE’s report could be initiated during e.g. RRC connection establishment or handover procedure, so as to ensure (one of) the serving cell could know UE’s interests in MBMS reception.

Question 3: What does the network-initiating based solution look like? 
Network-initiating based solution means that the serving cell sends the session start information to the UE, based on which the UEs can response necessary information so that the network can handover suitable UEs to the MBMS carrier. In this case, since the network has no prior information about which UE is potentially interested in a MBMS service, the session start information can only be sent in a broadcast way. According to the information the serving cell sending, different procedures could be foreseen:
1) If the serving cell transmits the notification from the MBMS cell without service information (e.g. similar with notification in LTE R9), UE can respond serving cell with its interested service information (e.g. service ID) upon reception of the notification. Then it is easy for the serving cell to decide whether the UE needs to be handed over to the MBMS cell. 

2) If the serving cell transmits the notification from the MBMS cell with service information, UE can judge whether this is its interested service. If so, UE can indicate the serving cell that it wants to receive the service. Then serving cell can handover suitable UEs to the MBMS cell when necessary. 
Based on the above discussions on UE and network-initiating based solutions, we can see no matter which solution is adopted, it is necessary for UE to provide some necessary information to the serving cell, e.g., indication of interests in MBMS reception or MBMS service related information. The details are FFS.
Proposal 2: When a UE not receiving but interested in MBMS service is connecting to the non-MBMS carrier(s), it should provide some MBMS related information to the serving cell. Details are FFS. 
As for the UE or network-initiating based solutions, we think that both directions are feasible to ensure service continuity for the UE. Depending on detailed procedure, each solution has its advantages and disadvantages. Therefore, we propose:
Proposal 3: When a UE not receiving but interested in MBMS service is connecting to the non-MBMS carrier(s), RAN2 is kindly asked to discuss which procedure we should adopt to support service continuity for the UE.
3 Conclusion
In this contribution, we analyze some potential service continuity scenarios for UE in RRC_CONNECTED. RAN2 is kindly asked to discuss the following proposals:
Proposal 1: When a UE is receiving a MBMS service, it should report its MBMS service reception status to the source cell during handover. Details of the report are FFS. 
Proposal 2: When a UE not receiving but interested in MBMS service is connecting to the non-MBMS carrier(s), it should provide some MBMS related information to the serving cell. Details are FFS. 
Proposal 3: When a UE not receiving but interested in MBMS service is connecting to the non-MBMS carrier(s), RAN2 is kindly asked to discuss which procedure we should adopt to support service continuity for the UE.
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