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1.
Introduction
At the last meeting, following were agreed:
	Agreements:

2
It is up to the UE/ user to decide which service it prioritises i.e. a UE could prioritise MBMS over unicast

3
The objective of the REL-11 service continuity enhancements is to introduce mechanisms that enable the UE to indicate one MBMS frequency it  wants to receive 
1
Adopt the "network control option" as the basic architecture for the handling of (MBMS) i.e. network is informed about the UE's interest in MBMS by the UE, and then the network tries to ensure that the UE is able to receive MBMS (and unicast services).

2
The UE provides MBMS interest information at the level of a frequency (rather than of an individual service). Other info is FFS.

5
Introduce a new message, the MBMSInterestIndication message, by which the UE indicates its interest in MBMS frequency reception

7
The UE sends the concerned message whenever the interest changes w.r.t. the signalled information
- FFS if we can limit signalling further


In this document, we further discuss what is needed with above agreement in mind.
2.
Discussion
Regarding MBMS service, there are different kinds of UEs. Following can be considered for categorization of UE:
· MBMS Interest: Whether a UE is interested in MBMS or not
As long as a UE is not interested in receiving MBMS service, the UE will not contribute to congestion in the MBMS cell. If the UE with no interest in MBMS wants to get unicast service, the eNB will simply put the UE in the non-MBMS frequency. Thus, when congestion occurs, UE with no interest in MBMS will be moved to other frequency.
· RRC mode: Whether a UE is in RRC Connected mode or not
For a UE in RRC connected mode, eNB can perform handover procedure to move a UE to non-MBMS frequency. For a UE in RRC Idle mode, network can control the UE’s camping by properly setting camping priority information for each frequency.

· CA capability: Whether a UE supports CA operation or not

If a UE support Carrier Aggregation, the UE’s unicast traffic is served through non-MBMS carrier and the UE will receiver MBMS service through MBMS carrier. Thus, when congestion occurs, unicast service for the CA-capable UE is served through non-MBMS frequency.
· UE class: Whether a UE is platinum-class user or silver-class user
When congestion occurs, unicast service toward a UE with lower priority will be stopped first. Even a UE which is served with unicast service on a MBMS frequency can be kicked out if a higher priority UE moves into a MBMS frequency. Thus, when congestion occurs, high-priority user on MBMS carrier will be served with unicast service.
· GBR Service: Whether a UE is using GBR service or not.
For non-GBR service, unavailablity of unicast service due to congestion will not be a problem. Because non-GBR service is best-effort service, there is no need for special treatment. On the other hand, for GBR service, if a UE is not provided with GBR, QoS experience by user will be degraded. In this case, the user has to choose either MBMS or unicast service. Thus, when congestion occurs, GBR bearer should be stopped in general. 
2.1 GBR service
Congestion can occur in any cell regardless of whether the cell is a MBMS cell or not. It could be assumed that when a non-MBMS cell is congested, eNB will try to release RRC connections one by one until congestion problem is solved. Also in this case, to prevent the released UE from establishing again the released radio bearer, eNB may further use wait time mechanism or ACB mechanism. If similar approach is applied to MBMS cell, release of RRC Connection due to GBR service can be left up to NW decision.
Conclusion:

Release of RRC connection toward UE with GBR bearer can be left to eNB decision.

Alternatively, eNB may decide to close just GBR bearer while maintaining other non-GBR bearer. Because non-GBR bearer is best-effort service, it will not be a problem that the UE is not allocated with any radio resource during congestion. Serving GBR service with non-GBR radio bearer can be left to eNB decision. In this case, the services which were served through the released radio bearer will now be served either through the default radio bearer or non-GBR radio bearer. When a GBR service is not served with GBR bearer but with non-GBR bearer, the user may stop the application or the user will just bear the degraded QoS.
Conclusion:

Release of GBR bearer can be left to eNB decision.

In the previous meeting, UE indication of MBMS interest was agreed. But, details regarding the indication seem not complete. Basically, MBMS interest information is about whether the UE wants to receive MBMS service or not. It does not tell whether the UE prioritize MBMS over unicast or not. As discussed above, the non-serviceability of non-GBR bearer does impact much. But due to the QoS characteristics, QoS degradation of GBR bearer matter much. Thus, before shutting-down GBR bearer, eNB needs to know whether user prioritizes MBMS over GBR or not.
Conclusion:

eNB needs to know whether a user prioritize MBMS over GBR bearer.

eNB does not need to know whether a user prioritize MBMS over non-GBR bearer.

Then, let’s look at following cases:
1) When UE with GBR bearer in non-MBMS carrier wants to receive MBMS service:

This UE needs to inform eNB of its interest in MBMS reception.

Otherwise, eNB may not move the UE to MBMS carrier.

1-A) When MBMS frequency is congested:

This UE does need to inform eNB of prioritization information. 

Otherwise, eNB cannot decide whether the UE should be handover-ed or not to MBMS carrier.
1-B) When MBMS frequency is not congested:

This UE does not need to inform eNB of prioritization information
2) When UE with non-GBR bearer in non-MBMS carrier wants to receive MBMS service:

This UE needs to inform eNB of its interest in MBMS reception.

Otherwise, eNB may not move the UE to MBMS carrier.
3) When UE with GBR bearer in non-MBMS carrier do not want to receive MBMS service:

This UE does not need to inform eNB of its interest in MBMS reception.
4) When UE with GBR bearer in MBMS carrier wants to receive MBMS service:

This UE needs to inform eNB of its interest in MBMS reception.

Otherwise, eNB may move the UE to non-MBMS carrier in the future.

4-A) When MBMS frequency becomes congested:

This UE needs to inform eNB of prioritization information. 

Otherwise, eNB cannot decide whether the UE should be handover-ed or not to non-MBMS carrier.

5) When UE with non-GBR bearer in MBMS carrier wants to receive MBMS service:

This UE needs to inform eNB of its interest in MBMS reception.

Otherwise, eNB may move the UE to non-MBMS carrier in the future.

6) When UE with non-GBR bearer in MBMS carrier wants to start GBR service in addition to MBMS service:

This UE needs to inform eNB of its interest in MBMS reception.

6-A) When MBMS frequency is congested:

This UE needs to inform eNB of prioritization information. 

Otherwise, eNB cannot decide whether the UE should be handover-ed or not to non-MBMS carrier.

6-A) When MBMS frequency is not congested:

This UE does not need to inform eNB of prioritization information. 
Thus, when UE wants to receive MBMS, it should notify eNB of its interest in MBMS. Regarding prioritization information, this information is needed only at the time instance when MBMS frequency is congested or become congested. For example, regarding a voice-call which is one of GBR services, depending on who the user wants to talk to, the prioritization information can be different. Furthermore, in terms of terminating call, user cannot decide the priority between MBMS service and might-be-incoming future terminating call. I.e., the user cannot decide whether to prioritize MBMS over voice call or not until the user identifies who is calling the user. Thus, delivering prioritization information from UE to eNB prior to actual congestion is not meaningful. And, prioritization information made before UE gets full detailed information of a concerned GBR service is not accurate. Thus, prioritization information should be delivered only when eNB demands UE to send.
Conclusion:

When UE wants to receive MBMS, it should notify its interest in MBMS. (Already agreed)

eNB inquires UE whether the UE prefers MBMS or GBR service. Only when inquired by eNB, UE delivers prioritization information to eNB.
2.2 Others
When a lot of Idle-mode UEs camp on MBMS cell to receive MBMS service, the number of TAU or paging also will increase. In case of congestion in a MBMS cell, the access by UE due to paging or TAU will further complicate resource situation in a cell. When popular MBMS service starts, many UEs will move from other frequencies to the MBMS frequency.  In this case, there might be surge in TAU attempts by UEs. Also, due to the large number of UEs in the MBMS cell, false-alarm rate of paging will increase also. If a UE with MBMS interest is camping on a MBMS cell and the UE prefers MBMS service, the UE should not respond to the paging when the UE knows the detail of incoming call. Otherwise, the UE will be eventually put back again to RRC-Idle mode. Thus, it should be discussed whether access of Idle mode UE of the MBMS frequency should be restricted or not when it wants to establish RRC Connection, depending on the cause of RRC connection or on the change of MBMS preference.
Also, the congestion situation can be temporary event. Thus, sometimes later, the MBMS frequency may no more experience congestion problem. Or, due to the mobility of UE, the UE may move into another cell which is not congested on the MBMS frequency. Then, one can argue that the UE should be notified so that the user can restart the released service. If so, it might be better to suspend GBR bearer rather release the GBR bearer. On the other hand, it can be also argue that because congestion problem can frequently occur during MBMS service, additional treatment is not required. Anyway, it should be discussed how the UE should act when the congestion problem has gone.
3.
Proposal

It is proposed to confirm following:
· Release of RRC connection toward UE with GBR bearer can be left to eNB decision.

· Release of GBR bearer can be left to eNB decision.

· eNB needs to know whether a user prioritize MBMS or GBR bearer.

· eNB does not need to know whether a user prioritize MBMS or non-GBR bearer.

· When UE wants to receive MBMS, it should notify its interest in MBMS. (Already agreed)

· eNB inquires UE whether the UE prefers MBMS or GBR service. Only when inquired by eNB, UE delivers prioritization information to eNB.

And it is further proposed to discuss:

· whether the RRC Connection attempt by the released UE should be controlled regardless of the cause of establishment or regardless of change of preference.
· whether additional operation is needed when congestion problem stops
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