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1 Introduction

In the RAN2 #75 meeting, the stage 2 agreement on service continuity for MBMS for LTE has been reached with a few FFS identified [1]. This contribution intends to address the open issues regarding what assistance information needs to be broadcast in order to facilitate idle mode service continuity.

2 Discussion
In RAN2 #75 meeting, it is agreed that in RRC_IDLE, a UE which is interested in receiving MBMS service(s) via MBSFN makes the MBMS frequency providing these MBMS service(s) highest priority when it intends to receive the MBMS service(s) and a session is already available or about to start via MBSFN.
The above agreement relies on UE having some assistance information from network, mainly the session start time and where a particular service is broadcast. Quite a few options have been listed for discussion and our views are illustrated below.
2.1 Session start time

Service announcement/discovery information at the application/service layer provides session start and end times according to [2]. For video streaming, such timing information is accurate enough for UEs in RRC_IDLE mode to perform cell reselection; for file downloading, timing information is typically defined as time window, which may have larger timing uncertainty for UEs in RRC_IDLE mode as compared to e.g. video streaming. If more precise timing information is needed in this case, we feel it is better supported at the application/ service layer, with potential enhancements as the associated overhead can be minimized compared to RAN level approach (see for example [4]).
On the other hand, in case the MCE decides to suspend or resume a particular service, the BM-SC is not aware of decision made by MCE and the BM-SC would not update service announcement information to adjust the timing information as the MCE decision is local to that MCE. Signaling a service being suspended or resumed might call for indicating session start time for TMGIs on radio layer. However, it seems to us that such cases can be handled without significant issues. So for example, if due to low counting the MCE calls for not delivering a certain service over MBR, this means that the number of interested users has been assessed as small and the fact they will prioritized that eMBMS frequency for some more time should not cause problematic imbalances. Moreover, given that current counting mechanism does not apply to UEs in RRC_IDLE mode, the chances that MCE suspend or resume a service due to counting response are not very high, hence the overhead associated with indicating (and updating) time information for each TMGI on radio layer does not seem  justified by this case alone.
Proposal 1: Rely on application/service layer  which already provides session-based timing information. In case for certain type of services more precise timing information is needed, further enhancements can be made at the application/service layer. 
2.2 Service information:  what to broadcast and where
Currently, UEs is not aware of the frequency information associated with a particular service. In order to obtain the service information in neighbor frequencies, UE will have to read SIB1, SIB13 and MCCH of those neighbors. Such procedure requires significant effort from UE and the following three undesirable scenarios can happen:

· UE may miss paging from serving cell when it searches for service support in neighboring frequencies as the search takes significant amount of time

· UE may try to remember acquisition state of neighbor frequencies when it has to check for paging in serving cell and go back to neighbor frequency to read SIBs and MCCH. This certainly increases UE implementation complexity.
· UE simply reselects the other frequency to check for service support if current frequency does not broadcast the MBMS service of its interest. UE does the tracking area update if needed. If neighbor frequency does not have service support either, unnecessary switch of serving cell is caused and paging performance can be impacted as well. 

Due to the above reasons, it is understood that some additional information to facilitate service continuity for RRC_IDLE UEs in mobility is needed. Such information is aimed to avoid UE reading other frequency layer’s SIB or MCCH to minimize UE complexity and power consumption.
Considering that application/service layer data describes MBMS services, and UE is interested in finding out whether a particular service is offered in the area that the UE is currently located, it is reasonable for assistance information (i.e., MBMS service area IDs) related to a service to be added in the application/service layer. To make use of the service area information, UE needs to be told about the service area which it is in and this information needs to be transmitted in SIB as it is intended for UEs in RRC_IDLE mode. With this limited information, the UE can determine from the application/service layer and the SIB whether the service of interest is available in the current area without reading MCCH. 
According to Section 9.2.3.6 in TS 36.443 [3], MBMS Service Area IE is described as follows:

“The MBMS Service Area IE consists of a list of one or several MBMS Service Area Identities where each MBMS Service Area Identity is frequency agnostic and can be mapped onto one or more cells.”
This means that one or more cells on the same or on different frequencies can belong to the same MBMS Service Area. Furthermore, one cell on one frequency layer may not be transmitting MBMS while belonging to the same MBMS Service Area of other cells that support MBMS on a different frequency. Therefore, it is preferable that the non-MBMS cell also transmits the service area IDs for neighbor frequencies, so that the UE will not have to read SIB transmitted on other frequencies to obtain the corresponding MBMS Service Area IDs, thus resulting into significant battery consumption impact. Therefore a new SIB should be defined and transmitted by MBMS and non-MBMS cells and this new SIB should carry service area IDs.
Moreover, given that service area is frequency agnostic, the application/service layer might also indicate frequency information associated with a TMGI in addition to the service area ID. Without such knowledge, UE would need to go to each frequency to read MCCH to obtain the exact service support. The frequency information is also relevant for UEs in CONNECTED mode to indicate the MBMS frequency layer in its MBMSInterestIndication message as reading information on other frequencies typically impose significant challenge for CONNECTED UEs. This is the additional benefit of having frequency information in the application/service layer.
One may argue that service area ID can be made frequency dependent such that the frequency information is implicitly embedded in service area ID and the application/service layer does not have to indicate frequency information; however, unless there is a one to one mapping between SAID and frequency, which is a strong deployment constraint for MBMS services, it is beneficial to include frequency information in the application/service layer to reduce overheads and battery consumption. 
Transmitting service area IDs for a cell and its neighbor frequencies layers is less costly than transmitting detailed TMGI information. Given that one MBMS service area ID can potentially cover more than one service, we believe that the number of service area IDs a cell belong to will be much smaller than the number of TMGIs a cell is transmitting simultaneously.

To summarize, we have the following proposals regarding the assistance information from network:
Proposal 2: Application/service layer  to provide the linking between TMGI and service area IDs and frequency information.

Proposal 3: Each cell broadcasts via a new SIB the service area IDs it belongs to as well as the service area IDs to which its inter-frequency neighbors belong to. 
3 Conclusion

In this contribution we have addressed some of the relevant open issues remaining for MBMS service continuity and proposed mechanism to provide UEs in idle mode with sufficient service information. The proposals are summarized below:

Proposal 1: Rely on application/service layer  to provide basic timing information. In case for certain type of services more precise timing information is needed, further enhancements can be made at the application/service layer. 
Proposal 2: Application/service layer to provide the linking between TMGI and service area IDs and frequency information.

Proposal 3: Each cell broadcasts via a new SIB the service area IDs it belongs to as well as the service area IDs to which its inter-frequency neighbors belong to. 
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