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1 Introduction

In the RAN2 #76 meeting, the following agreement has been reached regarding assistance information for MBMS UEs:

· RAN2 agreed that a linkage between geographic location and set of carrier frequencies, each providing MBMS service(s), is needed, and such linkage is expected to be communicated to UE

· RAN2 agreed on the need for application layer to provide information about the carrier frequencies on which an MBMS service is provided as well as the Service Area IDs (SAIs) of the service

· RAN2 agreed on UE relying on the MBMS session start time provided in the user service description (USD) from application layer

· It is FFS how the SAIs will be provided and used in the RAN.

In this paper, we list our views regarding the open issues related to the MBMS assistance information in RAN as listed in [1]. 
2 Discussion
In this section we discuss and elaborate why the assistance information SAI needs to be broadcast by E-UTRAN and how the broadcast could be designed.

2.1 Benefits of SAI information from RAN
The assistance information is to help UEs in the following scenarios ( see also [1]):
· UEs in RRC_IDLE state intending to receive a MBMS service. In this scenario, UE needs the MBMS frequency information to autonomously prioritize the MBMS frequency for cell reselection

· UEs in RRC_CONNECTED state intending to receive a MBMS service via MRB. In this scenario, UE needs the MBMS frequency information such that it can indicate it to eNB  in the MBMSInterestIndication message
The question naturally arises: do we need the RAN assistance information in addition to the agreed assistance information from USD in the application layer, i.e., linkage of carrier frequencies, SAIs and MBMS services? We answer the question considering the following two scenarios which can happen depending on the actual deployment.

2.1.1  Scenario 1: Single MBMS frequency per MBMS service indicated in USD 
In this case, UE could use the frequency information in USD to prioritize for cell reselection during RRC_IDLE state or indicate this frequency information in the MBMSInterestIndication message during RRC_CONNTECTED. However, if such UE behavior is allowed, all MBMS UEs interested in the service and on RRC_IDLE mode out of the service area will camp on the same frequency and may establish an RRC connection on the same frequency. Similarly, all interested RRC_CONNECTED UEs out of the service area will send an MBMSInterestIndication message indicating the same frequency shortly after the service start time. This may potentially result into all interested UEs handed over to the same frequency and cause unnecessary UE signaling overhead to send the MBMSInterestIndication message.
However, with the knowledge of SAI from RAN, UE can use the SAI information to further optimize its behavior. To be more specific:

· Interested UEs in RRC_IDLE state will only prioritize frequency listed in USD in the relevant service area. When UE is out of the service area, it will not prioritize frequency listed in USD and normal cell reselection rule applies, thus not biasing the UE distribution among frequencies when not necessary.

· Interested UEs in RRC_CONNECTED state will send MBMSInterestIndication to include frequency listed in USD when session starts only in the relevant service area. When UE is out of the service area, UE does not send MBMSInterestIndication message and the signaling overhead is reduced. Furthermore, UE will not be handed over to another frequency unnecessarily.

Conclusion 1: Broadcast of SAI in E-UTRAN is necessary and beneficial in case of single MBMS frequency per MBMS service.
2.1.2  Scenario 2: Multiple MBMS frequencies per MBMS service indicated in USD. 

In this case, USD lists multiple MBMS frequencies as the MBMS service may be associated with different frequency in different geographic location. If RAN does not broadcast SAI, UE will not be able to know which frequency carries the service of its interest and, in such case, in order to determine the frequency information, UE will have to do the following:

· Acquire system information from neighbor frequencies if they are listed in USD. For the non-MBMS neighbor frequencies, UE can stop once it reads the system information; for MBMS neighbor frequencies, UE has to further check MCCH to dertermine whether the service of its interest is provided.

Acquision of system information and MCCH from neighbor frequencies requires significant effort from UE and the following undesirable consequences can happen:

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

· RRC_IDLE 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, especially when a few neighbor frequencies are involved.
· RRC_IDLE 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 amount of time associated with reading SIBs and MCCH from neighbor frquencies, RRC_CONNECTED UEs which needs gap for inter-frequency measurements will not be able to acquire MCCH from neighbor frequencies.  

Conclusion 2: Broadcast of SAI in E-UTRAN is necessary and beneficial in case of multiple MBMS frequencies per MBMS service.
In case of RRC_CONNECTED UEs, a possible design could potentially rely on the UE to simply indicate its own information and let the network making the decision, based on the knowledge available in the network. However, such solution does not work equally well for RRC_IDLE UEs. From our perspective, a solution which can be applied to both RRC_IDLE and RRC_CONNECTED UEs is desirable. And more importantly, we also need to work out a solution for RRC_IDLE UEs.
With the SAI information broadcast from RAN, UE can know the related SAI(s) of each neighbor frequency. Together with the information provided in USD, UE knows which frequency offers the service of its interest at each location. The RAN SAI information avoids RRC_IDLE UEs to perform blind search over neighbor frequencies; it also helps RRC_CONNECTED UEs to signal related frequency at the related service area.

Our preference is summarized in Proposal 1:
Proposal 1: MBMS assistance information SAI needs to be broadcast from RAN.
2.2 How to send SAI information from RAN

As explained in Section 2.1, the SAI information is benefical for both UEs in RRC_IDLE and RRC_CONNECTED states. To aovid UE reading system information and MCCH on neighbor frequencies, SAIs for each neighbor frequencies need to be broadcast. To cover the scenario that UE in a non-MBMS cell can become interest in receiving an MBMS services, a non-MBMS cell is also required to send the SAI information for its neighbor frequencies. Considering that SAI is the MBMS related assistance information and it needs to be sent from non-MBMS cells as well, it is preferable that such information is sent via a new SIB.

With the SAIs for each neighbor frequency, together with frequency, SAI and TMGI linking given in USD, UE can know which frequency offers the service of its interest at a particular geographic location. 
To summarize, we have the following proposals regarding how to broadcast SAI:
Proposal 2: Each cell including the non-MBMS cell broadcasts the service area IDs (SAIs) of its inter-frequency neighbors. This information is preferably sent via a new SIB.  The SAI(s) of the serving cell can be included.
3 Conclusion

In this contribution we have addressed the open issues remaining for MBMS assistance information. The proposals are summarized below:

Proposal 1: MBMS assistance information SAI needs to be broadcast from RAN.

Proposal 2: Each cell including the non-MBMS cell broadcasts the service area IDs (SAIs) of its inter-frequency neighbors. This information is preferably sent via a new SIB.  The SAI(s) of the serving cell can be included.
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