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1. Introduction
In order to ensure MBMS service continuity for RRC_CONNECTED UE, MBMSInterestIndicaiton message is introduced to carry the MBMS frequencies of interest and the priority between MBMS and unicast from the UE. The frequent change of MBMS frequencies of interest or priority between MBMS and unicast may lead to lots of reporting signalling introduced by MBMSInterestIndication. Thus, a prohibit mechanism could be used to avoid excessive signalling. 
In RAN2#78 meeting, we also achieved the following consensus [1]:  

	FFS whether and how to capture the following: “If the UE is no longer interested in an MBMS service or has left the service area or the session it is interested in it should send an updated MBMSInterestIndication (in CONNECTED) or apply normal reselection priorities (in IDLE) within reasonable time.”


In this contribution, we discuss the following two issues: 
· The design of a prohibit mechanism/timer. 
· The timing control mechanism while reporting MBMSInterestIndication if the UE is no longer interested in one or more MBMS frequencies reported.
2. Discussion
2.1. Prohibit Timer for MBMSInteretIndication Reporting

In RAN2#75 meeting, MBMSInterestIndication message is introduced to ensure MBMS service continuity for RRC_CONNECTED UEs [2]. And the UE shall report MBMSInterestIndication while its interest (such as its interested frequency or the priority between MBMS and unicast) changes. The interest indicated in the MBMSInterestIndication highly relies on the UE implementation and the user’s preference, which is hardly controlled by the network. Then some UEs may frequently change its interest. And the frequent change of interest in MBMSInterestIndication may lead to lots of reporting signaling, which will have some impacts on the performance of the network. Thus a prohibit mechanism/timer is needed to control the excessive signaling of MBMSInterestIndication. Here we analyze the following two options:
· Option A1) A fixed value of prohibit timer.
· Option A2) The prohibit timer is left to UE implementation. 

As Option A1) presents, a fixed value of prohibit timer could be defined in the specification as ProximityIndication [3] or by the eNB. Then the UE shall not transmit MBMInterestIndication if the timer has not expired since the last transmission of the message. By applying the fixed value of prohibit timer, the excessive signaling of MBMSInterestIndication can be controlled. However if the fixed timer is too short, the excessive signaling will not be well controlled. If the fixed timer is too long, the UE may not be able to send the message in time, and correspondingly lose the reception of some interested MBMS services. From the UE’s point of view, option A2) gives more flexibility to the UE while reporting MBMSInterestIndication, and can offer the UE with better user experience on the reception of MBMS services. On the other hand, the quick change of UE interests only occurs in some special cases, such as changing TV channels. Then the excessive signaling caused by the change of UE interests will not be a lot. As such the network has no need to take a strong control on the prohibit mechanism. Thus our preference is Option A2).
Proposal 1: The prohibit mechanism for MBMInterestIndication reporting is left to UE implementation.
2.2. Timing for MBMSInterestIndication Reporting

As mentioned above, if the RRC_CONNECTED UE is no longer interested in a MBMS frequency, the UE shall report the change of MBMSInterestIndication within a reasonable time. Given that network congestion could be caused by hot MBMS services, if the UE can report the change of MBMSInterestIndication as soon as possible while it is no longer interested in a reported MBMS frequency, the congestion issue can be alleviated. Then the impact introduced by the RRC_CONNECTED MBMS UE can be reduced by defining the reporting timing of MBMSInterestIndicaiton. Here we analyze the following two options while defining the timing for MBMSInterestIndication reporting:
· Option B1) A fixed time for the UE.
· Option B2) The timing of reporting MBMSInterestIndication is left to UE implementation.
In Option B1), a fixed time can be given to the UE by the eNB, or can be defined in the specification. The clearly defined time can give more control on the issues caused by hot MBMS services from the network side. The network can always get the message in time, and then ease the congestion issue by removing network resources from uninterested UEs. Then once the UE constructed an MBMSInterestIndication message (which is constructed because the UE loses its interests in some frequencies), the UE shall submit the message to the low layer within a fixed time. Option B2) gives more flexibility to the UE without any restrictions from the network side. However the disadvantages of Option B2) is that some UEs may not consider releasing the network resources by sending MBMSInterestIndication, as they may have the intention to occupy as much network resources as possible if there is an opportunity to do so. As such a restriction from the network side or the specification can eliminate or limit such unexpected UE implementations. Thus we prefer Option B1) as described in Proposal 2.
Proposal 2: If the CONNECTED UE is no longer interested in one or more MBMS frequencies which have been reported in the MBMSInterestIndication, the CONNECTED UE shall report the change of MBMS frequencies of interest within a specified time, e.g. 1s.
If Proposal 2 is agreed, RAN2 needs to decide to what extent of UEs a fixed timing shall be applied. Here three options are discussed:
· Option C1) A specified time per UE is given by the eNB through dedicated signaling.
· Option C2) A specified time per cell is given by the eNB through dedicated signaling or system information.
· Option C3) A specified time for all UE is defined in the specification.
Option C1) gives a strong control of reporting timing for each specific UE. Option C2) give the flexibility of controlling the reporting timing in each cell. Then the eNB can take into account some cell-related parameters (such as traffic) to calculate the reporting timing. Option C3) offers the simplest solution from the specification by defining a fixed time for all UE. Then the UE will be forced to implement such reporting timing restriction while changing its MBMS interests. And the network has no need to implement a complicated algorithm to calculate the specific timing of MBMSInterestIndication reporting. Considering simplifying the implementation of the reporting timing, our preference is Option C3).
Proposal 3: If Proposal 2 is agreed, the value of the specified time proposed in Proposal 2 is applied to all RRC_CONNECTED UEs reporting MBMSInteretIndication.
3. Conclusion
In this contribution, we discuss the prohibit mechanism/timer for MBMSInterestIndication reporting, and the time within which the UE shall report MBMSInterestIndication while it is no longer interested in one or more MBMS frequencies. According to our analysis, we have the following proposals:
Proposal 1: The prohibit mechanism for MBMInterestIndication reporting is left to UE implementation.
Proposal 2: If the CONNECTED UE is no longer interested in one or more MBMS frequencies which have been reported in the MBMSInterestIndication, the CONNECTED UE shall report the change of MBMS frequencies of interest within a specified time, e.g. 1s.
Proposal 3: The value of the specified time proposed in Proposal 2 is applied to all CONNECTED UEs reporting MBMSInteretIndication. 
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