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1   Introduction
In RAN#64, one new work item for Group Call eMBMS congestion management has been agreed in [1]. This paper provides the analysis on existing methods which can be used to avoid the congestion, and the solutions which can be applied to feedback the congestion.
2   Discussion
2.1 Existing RAN based Methods to avoid congestion
There are several implementation solutions can be used for GC eMBMS congestion management:
a) MBMS Subframes Pre-configuration.
Solution a) means reserving some MBSFN subframes for the potential GC service(s) even though at most of the time there might not be any data to be transmitted on MBMS in the subframes. Fortunately, those MBSFN subframe(s) can be used for unicast service if there is no data for the GC service(s) to be transmitted. However, there is a limitation that the subframes can only be used in Transmission Mode 9 and Transmission Mode 10 unicast service due to some limitations in physical layer. If the MBSFN area cells have not sufficient number of TM9/TM10 capable UEs, the radio resource for pre-configured eMBMS bearers can not be fully reused for unicast transmissions. 
b) Pre-empty other radio bearer(s) according to ARP value setting.
Solution b) requires setting an appropriate ARP value which can pre-empt other non-GC services in case of congestion. This solution may degrade the user experience for the non-GC services.   
c) Packet dropping with logical channel priority handling.
In this solution, the GC service should be set to higher logical channel priority based on the QoS parameters. In case of congestion, the non-GC services with lower logical channel priority shall be dropped to guarantee the radio resource for the GC service.
d) Dynamic MBMS subframes configuration

In this solution the MBSFN subframes can be configured dynamically e.g. change non-MBSFN subframe to MBSFN subframe if the radio resource is not sufficient. However, the delay is given in the following tabular due to changing the subframes includes system information modification (SIB2 and SIB13) and MCCH modification periods:
Table 1: Delay due to change non-MBSFN subframe to MBSFN subframe
	Delay Budget
	Time (ms) 
	Comments

	System Information Modification 
	640
	Modification Period ranges from 640 to 1024 frames. 640ms MP is assumed here.

	Change of MCCH
	5120
	MCCH modification period ranges from 512 to 1024 frames. 512ms MP is assumed here.

	MSP (Read MSI)
	80
	MSP ranges from 8 frames to 1024 frames. 80ms MSP is assumed here. 

	Total
	5200
	The change of system information and change of MCCH can begin in parallel.


On the other hand, the group communication procedure should support the following performance requirements, clause 5.1.2 of 3GPP TS 22.468 [2]:

· End to end setup time for group communication should be less than or equal to 300ms.

· The time to join an ongoing group communication to the time it receives the group communication should be less than or equal to 300ms. 

· End to end delay for media transport should be less than 150ms. 

Apparently the delay for change of MBSFN subframe configuration may be too long for time sensitive group communication. However we would also like to check the view from others. 
Proposal 1:  Whether or not the existing RAN based solutions may satisfy the requirement needs to be checked.
2.2
Solutions for feedback the congestion

If the existing solutions listed in section 2.1 can not satisfy the requirement, possible alternative solutions are discussed in this section. There are two possible alternatives (network based and UE based) that have been identified and compared on how to interact with the GCSE AS.
Alt-A: RAN based feedback

The MBMS network entity sends the congestion status of the eMBMS services to the GCSE AS or OAM. The core network can send new flag with session start to MBMS network entity. When the eNB detects the eMBMS service is not available or cannot be maintained (e.g. eMBMS congestion), the eNB can use the new flag to decide whether or not report the eMBMS status to MCE via M2, and then the MCE sends the status to GCS AS over M3/Sm/SGmb/MB2-C interfaces or OAM. The GCSE AS or OAM performs the subsequent actions.
For the Alt-A the assumption of the report information include the MBSFN area(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 relies 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? 
6) How to send the feedback back to GCSE AS. A new flag to notify the eNB the eMBMS congestion reporting is required. 
Observation 1: The RAN based feedback needs a new special new flag to identify the eMBMS service.

Observation 2: The eNB feedbacks the eMBMS congestion status to MCE and MME over M2and M3 interface.

Alt-B: UE based feedback

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. Then the UE performs actions for receiving service via a unicast bearer although being in the MBMS service area. 
Some concerns raised on Alt-B are: 

1) Delay due to the MCCH change which means it may take quite a long time to remove the TMGI. However the data packets are transmitted on the MTCH until the related TMGI is removed from MCCH. The service interruption is the time needed for UE to reestablish the unicast bearer when it detects that the TMGI is not available.
The UE base feedback is based on the application layer this alternative solution has no impact on RAN.
Observation 3: The UE based feedback has no impact on RAN3.
Proposal 2: It is proposed RAN3 to discuss the feasibility of the alternatives for feedback of congestion. 

3
Conclusion
This paper shows our understanding for Group Call eMBMS congestion management. The following observations and proposals are made:
Proposal 1:  Whether or not the existing solutions can satisfy the requirement needs to be clarified.
Observation 1: The RAN based feedback needs a new special new flag to identify the eMBMS service.

Observation 2: The eNB feedbacks the eMBMS congestion status to MCE and MME over M2and M3 interface.

Observation 3: The UE based feedback has no impact on RAN3.
Proposal 2: It is proposed RAN3 to discuss the feasibility of the alternatives for feedback of congestion. 

RAN3 is kindly asked to down select the alternatives and provide the endorsed solution(s) to SA2 for evolution if needed.  The corresponding draft LS is provided in [3].
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