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1   Introduction 
RAN3#85 identified candidate solutions for Group Call eMBMS congestion management. This contribution analyzes the candidate solutions and proposes a way forward.  
2   Detailed analysis 
2.1   Solution 1

In Solution 1, the eNode B signal to GCAS via MCE, MME and BM-SC to indicate the issue (scenario 1 or 2) and a list of the TMGIs for which media data is currently flowing. The GCAS(s) then decide to switch some groups to unicast, or stops the call.
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Figure 1 – Solution 1

Last RAN3 meeting identified some issues. Some of the issues can only be resolved by SA2, for example: 
· How to ensure GCS AS switches or drops the correct number of groups?
Note: This issue may also apply to Solution 6.

· Coordination of the reaction of multiple GCS-AS? 
Note: This issue may also apply to Solution 6.

· How does the GCS AS identify the involved UEs? 
· How does the GCS AS know how much action it needs to take to resolve the issue.
Note: This issue may also apply to Solution 6.

· Does the eNB send the indication periodically, or event-basis? 
· Need to handle eNB reset in case of event-triggered reporting.

According to the WID, the RAN informs the CN when recovery from the congestion, so the GCAS may re-initiates the PS service via MBMS. This requires the eNB to memorize that it has sent a congestion indication. However, the eNB may lose this information if the eNB is reset after sent the congestion indication. In that case, the GCAS may never receive the recovery indication from this eNB, and incorrectly considers the eNB is still congested. This may not be an issue if the eNB send the indication periodically. 

Other issues may be resolved by RAN3. 

· How does the eNB know that it needs to perform congestion detection? Is it based on OAM, or requested by CN/GCAS?
· Does eNB monitor all MCHs, or specific MCH(s) / bearers ? For later case, how does eNB know the related MCH(s)? 
Since the eNB needs to be preconfigured with the utilization levels that the E-UTRAN considers as ‘heavy’ utilisation and ‘over’ utilization, it may be possible to use O&M to configure the eNB to start the congestion detection when configuring the eNB for the utilization level. The eNB may also be configured to monitor all or specific MCH(s).
Proposal 1: Ask SA2 to investigate following issues for Solution 1 and/or Solution 6:

For Solution 1 and Solution 6:

· How to ensure GCS AS switches or drops the correct number of groups?

· Coordination of the reaction of multiple GCS-AS? 

· How does the GCS AS know how much action it needs to take to resolve the congestion?
For Solution 1:
· How does the GCS AS identify the involved UEs?  
· Is it required for eNB to send the indication periodically? Otherwise, how to handle the case when an eNB is reset after send the congestion indication?
2.2   Solution 2

In Solution 2, eNodeB informs MCE about the congestion. For all eNodeBs in the MBSFN area, PTM transmission may be suspended for one or more of the candidate TMGIs. RAN-level counting info may help MCE to know which bearers can be suspended/resumed in the MBSFN area.
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Figure 2 – Solution 2
This solution requires change to M2 interface to inform the MCE about the congestion. The GCAS may not be aware of the congestion in the RAN. The UE may only know that it needs to initiate the unicast bearer setup after it detects MCCH does not include the interested TMGI. This will take at least one modification period, and may cause the service interruption. However, the MCE may organize the MCCH list in considering the MBMS services’ ARP, so that the low priority MBMS service will be at the end of the MCCH list. When eNB drop the packets, those MBMS services with low priority will be firstly considered. This service interruption will only affect those MBMS services with low priority. This may be acceptable.
Solution 2 can be considered as an enhancement to Solution 5 by providing an implicit indication to UE via the updated MCCH list.  

2.3   Solution 2bis

Solution 2bis is similar to Solution 2, but prior to removing the TMGI from MCCH, the eNode B informs the UEs of further required actions. The eNB to UE signalling could be a “pre-coded NAS level (e.g. PDCP SDU level, or other NAS level) indication” or RRC/MAC signalling.
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Figure 3 – Solution 2bis
In current MBMS, the eNBs belonging to the same MBSFN area can discard the same packets when the eNBs receive more data than it can actually transmit over the air interface. When the eNBs discard same MBMS packets in the same MCH Scheduling Period, it is also possible for the eNBs to send the same marked MBMS data over the air interface. It may be possible that eNB send the indication to the UE before the eNB receives the MBMS Scheduling Information message. Upon the reception of the marking, the UE can immediately initiate unicast bearer setup, thus minimize the service interruption as described in Solution 2. 
Solution 2bis can be considered as an enhancement to Solution 2 by providing an explicit indication to the UE via a “pre-coded NAS level (e.g. PDCP SDU level, or other NAS level) indication” or RRC/MAC signalling. 

2.4   Solution 3

In Solution 3, Dynamic reconfiguration of “non-MBSFN subframes” to “MBSFN subframes” and back again is performed. When the eNB detects congestion, the eNB informs MCE to allocate more resources. This solution only requires M2 interface change. 
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Figure 4 – Solution 3
This solution does not require any changes to CN. This solution needs at least 1 MCCH modification Period for the new resource to be actually used. So it may cause service interruption. The service interruption issue may be mitigated as the one described in Solution 2. 
2.5   Solution 4

In Solution 4, Over-dimension MBSFN subframes required, and use these for TM9/10 UEs when PTM traffic does not need it.
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Figure 5 – Solution 4
This solution does not require any changes to the standard, and is purely a deployment issue. This can be a valid option when the operator have enough TM9/10 UEs. 

2.6   Solution 5
In Solution 5, the eNode B would drop remaining data packets for a TMGI if there is not enough PTM resource dimensioned in the cell to send all of the data. UE would be expected to take further actions.
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Figure 6 – Solution 5
It is possible that the MCE organize the MCCH list in considering the MBMS services’ ARP, so that the low priority MBMS service will be at the end of the MCCH list. When eNB drop the packets, those MBMS services with low priority will be first considered. The UE may take some to detect that the MBMS service is removed. This may cause the service interruption for those MBMS services with low priority, but it may be acceptable. 
Solution 5 can be considered the basic UE based solution. 

2.7   Solution 6
In Solution 6, eNB tells all UEs for all TMGIs that are sending data that load reduction is needed. GCAS may have preconfigured at least one UE per TMGI per MBSFN area to report the eNB information to the GCAS, or all RRC connected UEs receiving the indication from the eNB, report the eNB information to the GCS AS..
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Figure 7 – Solution 6
The indication to the UE could be similar to one used in Solution 2bis. The main difference to Solution 2bis is the MBMS Session is stopped by the GCAS based on the indication from the UE. 
Solution 6 can be considered as a further enhancement to Solution 2bis by providing an explicit indication to GCAS via GC1 interface.
2.8   Summary

	
	Impact Air interface
	Impact M2
	Impact M3
	Impact CN
	Impact GC1
	Service Interruption

	Solution 1
	N
	Y
	Y
	Y
	N
	Short

	Solution 2
	N
	Y
	N
	N
	N
	Long

	Solution 2bis
	maybe
	Y
	N
	N
	N
	Maybe Short

	Solution 3
	N
	Y
	N
	N
	N
	Long

	Solution 4
	N
	N
	N
	N
	N
	Short

	Solution 5
	N
	N
	N
	N
	N
	Long

	Solution 6
	maybe
	N
	N
	N
	Y
	Short


In a summary, 

· For UE based solution, Solution 5 is the basic solution. 

· Solution 2 can be considered as an enhancement to Solution 5, by providing an implicit indication to the UE via the update MCCH list. 

· Solution 2bis can be considered as a further enhancement to Solution 2 by providing an explicit indication to the UE via a “pre-coded NAS level (e.g. PDCP SDU level, or other NAS level) indication” or RRC/MAC signalling.

· Solution 6 can be considered as a further enhancement to Solution 2bis by providing an explicit indication to GCAS via GC1 interface.
· For Solution 1, it is better to wait for SA2 answer. 

· For Solution 3 and Solution 4, Solution 4 is preferred than Solution 3.
Proposal 2: Agree the comparison table, and consider above summary for further evaluation. 

3   Conclusion and Proposals
This contribution analyzed the possible impact to RAN3 to support the Group Call eMBMS congestion management. Our proposals are:

Proposal 1: Ask SA2 to investigate following issues for Solution 1 and/or Solution 6:

For Solution 1 and Solution 6:

· How to ensure GCS AS switches or drops the correct number of groups?

· Coordination of the reaction of multiple GCS-AS? 

· How does the GCS AS know how much action it needs to take to resolve the congestion?
For Solution 1:

· How does the GCS AS identify the involved UEs?  
· Is it required for eNB to send the indication periodically? Otherwise, how to handle the case when an eNB is reset after send the congestion indication?
Proposal 2: Agree the comparison table, and consider above summary for further evaluation. 
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