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Abstract of the contribution: This paper addresses the issue when the MBMS service is not available, e.g. the MBMS resource congestion.
1. Introduction
On the last RAN plenary meeting one new work item for Group Call eMBMS congestion management has been proposed(GC_MBMS_LTE, RP-141035). The objective of the WID as follows:

RAN3 to investigate (liaising with SA/CT groups as necessary) and subsequently specify (as necessary) the RAN3 aspects of the solution to ensure that the Group Call Services Application Server(s) can act on the following situations while operating Group Call for Public Safety services:

1) Imminent service disruption likely, when there is a high likelihood that there will soon be more overall requested throughput than the eMBMS configured radio capacity (which would cause service disruption to one or more groups).

2) Actual service disruption, caused by actual eMBMS overload or failure. 

3) Recovery from the above situations 1 and 2.

SA has asked SA2 to review the RAN eMBMS Congestion Management Work Item. In this paper we try to analyze the issue which is to be resolved by that WID and give our opinion on this. 
2. Discussion
The requirements listed in the objectives have been raised earlier during the SA2 GCSE_LTE study. For the situation when the eMBMS service is not available or cannot be maintained, two alternatives (network based and UE based) have been identified and compared on how to interact with the GCSE AS (refer to S2-140488). The UE based solution has been selected finally and is specified in TS 23.468. 

In our understanding the new RAN WID intends to solve the same cases that SA2 considered before. The intention of the RAN WID is probably to verify whether the SA2 selected approach satisfies all possible scenarios. So we provide here a comparison of the two alternatives that SA2 evaluated earlier.  
Alt-A: The MBMS network entity sends the congestion status of the eMBMS services to the GCSE AS. When the eNB detects the eMBMS service is not available or cannot be maintained (e.g. eMBMS congestion), the eNB reports the eMBMS status to MCE via M2, and then the MCE sends the status to GCS AS over M3/Sm/SGmb/MB2-C interfaces. The GCSE AS performs actions.
Alt-B: When the eNB detects the eMBMS service cannot be maintained it ceases the service provision in the affected cells and removes the TMGI from MCCH. The UE notifies the GCSE AS that eMBMS service is not available implicitly, when the UE detects the TMGI is not available on the MCCH. Because the UE performs actions for receiving service via a unicast bearer although being in the MBMS service area. 
For the Alt-A the assumption of the report information include the ECGI(s) and TMGI. The impact can be listed as below,

1) The GCSE AS needs to determine the affected UEs from the reported ECGI(s). This means all UEs are required to continuously report the location information to the AS when entering a new cell. I.e. the GCSE AS needs to keep track of the location for all UEs.  

2) A UE may be involved in multiple GCSE sessions. So the GCSE AS needs to identify the impacted UEs via the affected cell(s) and via the GCSE session using also the reported TMGI. 

3) Not necessarily all the UEs of the reported ECGI(s)/TMGI(s) need be updated as some of the UE may use the unicast transmission already, e.g. due to bad MBMS radio signal. The GCSE AS need keep track of the transmission path used by every of the UEs. 
4) Impact on eNB/MCE/MME/MBMS GW, as original only all of the downstream nodes have meet the same condition, e.g. error, the network entity need report that condition to the upper node.
5) How to resume the MBMS bearer if the congestion situation has been removed? Does the congestion removed notification need be send back to the GCSE AS or it just rely on the MCE to recover it? If it is expected to be resolved by the MCE, why the congestion notification need be sent to the GCSE AS? 
For the Alt-B the assumption is that when the UE detect the TMGI is removed from the MCCH, it acts for receiving via the unicast bearer. When the eNB just removes the TMGI of the affected service(s) from MCCH, none of the impact listed above for Alt-A exists for Alt-B. UEs act as for any other reason that changes the indication of the TMGI on MCCH. The GCSE AS do not need take any action, neither when the congestion starts nor when it stops. 
Some concerns raised before on Alt-B are: 
1) Delay due to the MCCH change may take quite a long time to remove the TMGI. 
Unless it is an immediate interruption/failure, the data packets are transmitted on the MTCH until the related TMGI is removed from MCCH. The service interruption is the time need for UE to reestablish the unicast bearer when it detects the TMGI is not available.
When the service disruption can be anticipate with some lead time there is no delay or service interruption for Alt-A and Alt-B. It might be assumed Alt-A can react faster on immediate interruption. However this needs to consider that moving a number of UEs to unicast bearers needs a certain volume of signaling transaction that both alternatives cannot accomplish instantly. 

· Service continuity, if the network is also congested on the unicast bearer resource (if multicast resource is congested, mostly the unicast resource should also be congested), it is impossible to establish the entire unicast bearer no matter who triggers the bearer reestablishment. Thus the consideration that Alt-A can take action early and assure service continuity does not exist.

· More network resource is need, the network triggered model Alt-A consumes the radio channel for paging comparing to the UE directly triggering model Alt-B, if the UEs are idle. Due to the paging may need paging in the whole TA, normally it need consume more MME resource. Idle and connected mode DRX will also cause certain delay for Alt-A.
· UE impact, if the network is not fully congested on the unicast bearer resource, the unicast bearer is established successfully. However as the notification is sent before the MBMS resource is really removed, the MBMS transmission is still available and in good signal, thus UE may quickly notify to the network that MBMS resource is available and asked to switch to the MBMS channel. So some additional control signaling for the UE side is needed, e.g. to ignore the TMGI.  
2) UE notifications cause the network congestion. 
Original some concern on that all the impacted UE found the TMGI is removed and try to notify the network which causes the network congestion. However as specified in TS23.468, UE just directly establish the unicast bearer when it finds the TMGI is removed. Therefore both alternatives have the same signaling load, i.e. for establishing the unicast bearer. Alt-A need page the UEs additionally. So if congestion is caused by Alt-B, the same applies to Alt-A. 
From above analysis the need for an Alt-A solution doesn’t become obvious and may need further considerations. The intention of the RAN WID is perhaps to let the GCSE AS can take action when the MBMS is in congestion. As described above, Alt-B, which is specified in TS23.468, already supports handling such scenarios. 
3. Proposal 
It is proposed SA2 to discuss this issue and give feedback to RAN3 WG. 
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