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1 Introduction

In [2], we propose that the following three conditions should be satisfied when the UE, which is interested to receive MBMS service(s), makes the MBMS frequency highest priority:

1) The UE is ready to receive the service and intends to receive it
2) The service of interest is about to be provided via MBSFN
3) The neighbour cells of MBMS frequency can provide the service(s) that it is interested to receive.
How the UE checks whether condition 1) and 2) are met is discussed in [2]. This contribution focuses on 3), i.e. How does the UE determine whether neighbour cells of MBMS frequency can provide the service(s) that it is interested to receive?. This is related to question 3 “How does the UE find out if a MBMS service is going to be provided on the MBMS frequency layer” in email discussion[1]. During the email discussion, most companies prefer that the UE should be provided with the relevant information by the network, however the details are FFS. This contribution discusses what information should be provided to UE and how it is delivered to UE. 
2 Discussion
For a service being received by UE, the UE can determine whether the same service is provided by neighbor cells by checking whether it broadcasts the same MBSFN Area ID (It is assumed that service continuity for a service provided via multiple MBSFN areas is not considered). Nothing new needs to be specified.
For a service interested but not being received by UE, there are two possibilities:

1) The service is ongoing, but the UE is not receiving it because of lack of capability.
· In this case, the UE takes the same behaviour as for service being received. Nothing new needs to be specified.
2) The service is not ongoing yet.

In this case, two possible methods may apply: A) MBMS related info of a MBMS cell is provided in neighbouring cells (these may be non-MBMS cells) or B) MBMS related info is extended and is provided in the MBMS cell 
A) MBMS related info of MBMS cell is provided in neighbouring cells (these may be non-MBMS cells)
Alt.1: Session start of a MBMS cell is broadcast in its neighbouring cells (may be non-MBMS cell)
· In order to do this, the non-MBMS cell may also have to broadcast all the necessary information to obtain session start, i.e. all info broadcast in SIB13, MCCH change notification, MCCH (except MBMSCountingRequest message).
· There is a need to transfer via X2 all MBMS related information to neighbouring cells

· The UE reads the session start of MBMS cell directly from the camping cell
Pro
· No obvious advantage compared to other alternatives;

Con: 
· May cause additional signalling on non-MBMS cell, and more signalling compared to Alt2 and Alt3;

· Not backward compatible to Rel9/10 UEs, as these UEs may get confused when session start is received but no service can be found.

Alt.2: The list of services which are about to start (i.e. session start is received) or are being provided in a MBMS cell, together with the cell ID or MBSFN Area ID, is broadcast in its neighbouring cells (may be non-MBMS cell).
· There is a need to transfer via X2 the service ID, for which a session start/stop is received, to neighbouring cells (these may be non-MBMS cells); 
· The neighbouring cell broadcasts the Service ID;

· The UE checks whether it is in the coverage of a certain service by comparing the corresponding cell ID or MBSFN Area ID received from system information of camping cell and from the detected neighbour MBMS cells 
Pro
· Reduced signalling compared to Alt.1;

Con: 
· The size of TMGI list may be large and broadcasting it in non-MBMS cells would not be efficient.
· Whenever a session starts/sops there would be additional Paging (for System information modification) in non-MBMS cell. As a consequence, non-MBMS UEs and eMBMS UEs of earlier Releases are impacted.
Alt.3: The MCCH change notification and configuration of MCCH change notification of a MBMS cell are broadcast in its neighbouring cells. (If configuration of MCCH change notification is not broadcast in neighbouring cells, the UE still has to monitor PDCCH and M-RNTI of MBMS cell.)
· There is a need to transfer via X2 the MCCH change notification configuration and the indicator of session start to neighbouring cells;
· The neighbouring cell (this may be a non-MBMS cell) broadcasts the MCCH change notification when eNB receives the indicator of session start from the MBMS cell;
· The UE read MCCH of MBMS cell when notification is received from camping cell
Pro
· Reduced signalling compared to Alt.1 and Alt.2
· Compared to Alt.2, the additional Paging caused in non-MBMS cell can be ignored, since the MCCH change notification configuration is not supposed to change frequently,.
Con: 
· May cause additional signalling on non-MBMS cell
Alt.4: The MCCH change indicator of a MBMS cell is broadcast in its neighbouring cells (these may be non-MBMS cells). 
· When receives session start/stop from MCE, the eNB of MBMS cell transfers via X2 the MCCH change indicator to neighbouring cells.

· The neighbouring cell broadcasts the MCCH change indicator

· When the UE receives the MCCH indicator (from current cell that it is camped on), it reads the MCCH of corresponding MBMS cell to get session start info. 

Pro
· Reduced signalling compared to Alt.1, Alt.2 and Alt.3
Con: 
· May cause additional signalling on non-MBMS cell 
· Whenever session starts in MBMS cell there may be additional Paging (for System information modification) in non-MBMS cell. As a consequence, non-MBMS UEs and eMBMS UEs of earlier Releases are impacted.
It is better if the UE could get the necessary information directly from an MBMS cell, rather than providing additional MBMS-related signalling on non-MBMS cells. On the other hand, as discussed in [3], monitoring session start directly on neighbouring cells of MBSFN frequency is not battery efficient. It may lead to complex UE implementation and it does not work for UE unable to read MCCH on non-camping cell. These issues can be avoided if the MBMS related info is extended and provided in MBMS cell itself in a way such that the UE does not need to always monitor session start of neighbouring cells of MBSFN frequency. Two mechanisms are discussed: 
B) MBMS related info is extended and is provided in the MBMS cell:
Alt.1: extend MCCH to carry information about services that are not ongoing. [1]
· The MBMS cell is configured with the list of services which are not ongoing
· The MCCH of the MBMS cell is extended with the list of non-ongoing services

Pro
· This option avoids broadcasting any MBMS related info on non-MBMS cells.

· Saves UE battery, as the non-ongoing service is assumed to change infrequently

· Simple UE implementation. The UE can get the info independent of session start, therefore avoid monitoring MCCH change.
· Backward compatible to Rel9/10 UEs 

Con: 
· Can not solve the problem of UE which can not read MCCH of non-camping cell.
· The size of TMGI list maybe big, if all non-ongoing service is broadcast

· It is complex to configure the non-ongoing service list in MBMS cells. If it is configured by OAM, there may be problems to configure many MBMS cells e.g. very day with different services. If configured by BMSC then additional signalling would need to be introduced in M2 and M3 interface, etc.
Alt.2: Include in system information a list of MBMS Service Area Identities to which the MBMS cell belongs

· (Current behaviour) the MBMS cell is configured by OAM with the list of Service Area IDs to which is belongs

· If the MBMS cell broadcasts the list of Service Area IDs to which it belongs and the UE is provided via ESG the relation between TMGI and Service Area ID then the UE can simply check whether the Service Area ID of the interested service is broadcast by MBMS cell.

Pro
· This option avoids broadcasting any MBMS related info on non-MBMS cells.

· Almost no impact on UE battery. The UE can get all necessary info by reading the SIB of MBMS cell only once, since the configuration of Service Area is almost static. 
· Simple UE implementation. The UE can get the info independent of session start, therefore avoid monitoring MCCH change.

· Backward compatible to Rel9/10 UEs 
· Solves the problem of UE which can not read MCCH of non-camping cell.
· This option has small signalling size compared to Alt.1, since the number of service areas which a cell is configured is not supposed to be large.

· In Rel-9/Rel-10 the eNB is already configured with Service Area IDs for MBMS cells no additional OAM work is needed. No additional signalling in M2/M3 is needed.

Con: 
· Agreement needs to be made between RAN groups and SA4/SA5
Proposal1: The MBMS cell broadcasts the Identities of MBMS Service Area to which it belongs.
Proposal2: The UE obtains the MBMS service area ID of its interested service via upper layer e.g. ESG. A LS to SA4/SA5 is needed.
Proposal3: The UE determines whether neighbouring MBMS cell can provide the service(s) of interest by the MBMSServiceAreaIDs broadcast in the cell.
3 Conclusion
It is suggested that RAN2 discusses and agrees the following proposals:
Proposal1: The MBMS cell broadcasts the Identities of MBMS Service Area to which it belongs.
Proposal2: The UE obtains the MBMS service area ID of its interested service via upper layer e.g. ESG. A LS to SA4/SA5 is needed.
Proposal3: The UE determines whether neighbouring MBMS cell can provide the service(s) of interest by the MBMSServiceAreaIDs broadcast in the cell.
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