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Discussion
1 Introduction

In the previous meeting, RAN2#83bis, we discussed two GCSE solutions based on MBMS.
· Solution 1: Preconfigured MBMS bearer.
· Solution 2: Setup of PTP bearer with MBMS bearer.
In this contribution, we discussed about potential congestion problem with each solution and proposed an alternative to resolve the congestion.

2 Qualitative Evaluation of GCSE solutions based on MBMS
· Solution 1: Preconfigured MBMS bearer
In REL-11 WI on service continuity improvements for MBMS for LTE, RAN2 discussed about the congestion problem on the MBMS frequency. If many UEs interested in MBMS service prioritize and move to the MBMS frequency during on-going session, the congestion problem on MBMS frequency could occur. However, after considerable discussion, we finally concluded that there won't be very many UEs interested in the MBMS service in a real network, and there is no need to introduce a new mechanism to resolve the congestion.
However, the situation seems to be different in GCSE. SA1 has regarded the number of receiver group members in any area may be unlimited in TS 22.468. Thus,  in GCSE we could imagine that much more UEs would stay on the MBMS frequency than we expected before, and more UEs residing on the MBMS frequency will cause congestion problem.
Especially in solution1, the congestion problem would be more severe. The MBMS bearer for GCSE is preconfigured to reduce the group call setup time, so all group member UEs are always in the MBMS frequency even if there are no actual MBMS transmissions on MTCH channels.
For RRC_IDLE, UEs will always prioritize the MBMS frequency for one or more preconfigured MBMS bearers. Thus, if those UEs try to make connections, we could expect congestion at cells on the MBMS frequency

For RRC_CONNECTED, UEs will send MBMS Interest Indication messages indicating the MBMS frequency to the network. Thus, the network will hand over the UEs to cells on the MBMS frequency, so that the network may experience congestion.

Currently, the network can use the MBMS priority in the MBMS Interest Indication messages to handle such congestion for UEs in RRC_CONNECTED. For instance, if many users indicate the same MBMS frequency, the network may not move some UEs to the MBMS frequency, based on MBMS priority in the MBMS Interest Indication messages. 
Nevertheless, GCSE UEs may prioritize MBMS over unicast, because GCSE services may have a higher priority than normal unicast services. If it is the case, it is not clear how the network can avoid congestion of GCSE UEs and how the network will alleviate this congestion.
Accordingly, we think that the preconfigured MBMS bearers would cause congestion problem. Since we did not implement any solution to solve this problem in a previous release, RAN2 should investigate how to avoid or alleviate congestion, in case that the preconfigured MBMS bearers are agreed as a GCSE solution. Some solutions that we discussed in REL-11 could be also considered as a GCSE congestion control solution. However, if we introduce any solution for congestion handling, it would increase complexity of eMBMS functionality.

Observation 1: preconfigured MBMS bearers may cause severe congestion due to mobility towards MBMS frequency based on REL-11 service continuity. 

Observation 2: If preconfigured MBMS bearers are used for GCSE, RAN2 can investigate a new congestion control mechanism. However, introduction of a new congestion control mechanism would increase complexity of eMBMS functionality.
· Solution 2: Setup of PTP bearer with MBMS bearer
In this solution, it is assumed that the network will perform periodic counting procedure to count the number of connected UEs using a group call. If the number of UEs using a group call is exceeding a threshold, the network starts MBMS transmission while stopping unicast transmissions. 
According to TS 22.468, the number of receiver group members in any area may be unlimited for GCSE use case. Thus, the counting procedure for GCSE services can cause uplink congestion, because upon receiving counting request many GCSE UEs would send counting responses in uplink.
This uplink congestion problem in MBMS counting was already identified in the past. RAN2 previously discussed some solutions to solve this problem. However, RAN2 finally agreed to have no solution, assuming the number of eMBMS users is small on the market.

Observation 3: If the network relies on eMBMS counting procedure to count the number of UEs for a group call, uplink congestion may occur whenever network performs MBMS counting procedure.
In addition, periodic counting would cause eMBMS UEs to periodically send counting responses in uplink while a group call is on-going. Thus, the same UEs would repeat the same uplink messages, whenever counting is requested. We could expect that this counting behaviour will waste radio resources. Considering the number of GCSE group members can be almost unlimited, using the counting for GCSE could consume “lots of” uplink resources. 

Besides, periodic transmission of uplink counting responses will consume UE battery power, even though the network may not frequently perform counting.

Observation 4: Periodic counting may consume lots of uplink resources (and also some UE battery power) considering that the number of GCSE group members can be almost unlimited.

Observation 5: Periodic transmission of uplink counting responses will consume UE battery power.
Accordingly, we think that solution 2 may cause congestion problem in uplink and also consume lots of radio resources as well as some UE battery power. If the network needs to count the number of UEs for a group call, RAN2 should investigate a solution to alleviate those problems. However, if we introduce a new solution due to GCSE, it would increase complexity of eMBMS functionality.
Observation 6: If the network needs to count the number of UEs for a group call, RAN2 can investigate a solution to alleviate the problems observed above. However, introduction of a new solution would increase complexity of eMBMS functionality.

Considering many problems observed above, we think that periodic counting is not appropriate to support the solution ‘setup of PTP bearer with MBMS bearer’. Rather, if the network needs to count the number of UEs in order to decide switching between unicast and MBMS, it would be better to use the MBMS Interest Indication message that was specified in REL-11.In our view, UE could indicate interested MBMS service in the MBMS Interest Indication message. It will help the network to know how many UEs are interested in a specific MBMS service. Namely, the network can count the number of UEs for a group call by managing the received MBMS Interest Indication. 
By using the MBMS Interest Indication, we can avoid the problems that may occur when the network rely on counting procedure to count the number of UEs. Since a source cell forwards this uplink message to a target cell whenever UE performs handover, UE would send the uplink message only once or a few times to the network. Thus, using the MBMS Interest Indication will reduce the number of uplink transmissions that may happen to help the network to count the number of UEs.
Accordingly, we propose to consider adding service information to the MBMS Interest Indication as another option of counting the number of UEs in a group call.

Moreover, adding service information to the MBMS Interest Indication would be also helpful to solve the problem of the preconfigured MBMS bearers. For instance, if eNB can know which service a specific UE is interested in, based on the MBMS Interest Indication including service information, and also if eNB can know that the interested MBMS service is preconfigured, eNB may be able to move the UE to the MBMS frequency only in case that real data transmission happens for the preconfigured MBMS bearers. 

Accordingly, adding service information to the MBMS Interest Indication could also solve the congestion problem of the preconfigured MBMS bearers, as well as the problems of solution 2.
Observation 7: Adding service information to the MBMS Interest Indication can be considered to solve the problems of solution 1 and solution 2.
3 Conclusion
In this contribution, we propose to capture the following observations in the TR on GCSE:
Observation 1: preconfigured MBMS bearers may cause severe congestion due to mobility towards MBMS frequency based on REL-11 service continuity. 

Observation 2: If preconfigured MBMS bearers are used for GCSE, RAN2 can investigate a new congestion control mechanism. However, introduction of a new congestion control mechanism would increase complexity of eMBMS functionality.

Observation 3: If the network relies on eMBMS counting procedure to count the number of UEs for a group call, uplink congestion may occur whenever network performs MBMS counting procedure.

Observation 4: Periodic counting may consume lots of uplink resources (and also some UE battery power) considering that the number of GCSE group members can be almost unlimited.

Observation 5: Periodic transmission of uplink counting responses will consume UE battery power.

Observation 6: If the network needs to count the number of UEs for a group call, RAN2 can investigate a solution to alleviate the problems observed above. However, introduction of a new solution would increase complexity of eMBMS functionality.

Observation 7: Adding service information to the MBMS Interest Indication can be considered to solve the problems of solution 1 and solution 2.
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