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1   Introduction
In the RAN3 #85 meeting, the new WID “Group Call eMBMS congestion management” was firstly discussed and 6 solutions were provided in R3-141974[1].

In this paper, we mainly evaluate the solution 1 and solution 2/2bis.
2   Discussion

2.1   Solution 1: eNode B signalling to GCS AS 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 GCS AS(s) then decide to switch some groups to unicast, or stops the call.

2.1.1   General

Firstly, eNB report MBMS congestion information to GCS AS via existing MBMS interfaces.

Secondly, GCS AS determines to switch some MBMS services from PTM transmission to PTP transmission.

2.1.2   Procedure
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Step 1: MI-Mood (similar to RAN counting, seen as [2]) between UE and BM-SC is benefit for GCS AS to acquire how many users are interesting in a certain MBMS service.
Step 2: BM-SC sends the counting result to GCS As, which is useful for GCS AS to release MBMS transmission if needed.

Step 3: eNB detects and report MBMS congestion information (including service area and affected TMGIs) to GCS AS through existing MBMS interfaces (e.g., M2, M3).
Step 4: GCS AS decides to release affected TMGIs based on counting result.
Step 5: GCS AS establishes PTP bearer for affected UEs based on their register information.

Step 6: GCS AS releases affected TMGIs in some service area.

Step 7: eNB detects and report MBMS congestion update information to GCS AS. For instance, MBMS congestion disappears.
Step 8-9: GCS AS re-establishes some MBMS services by PTM transmission.

Step 10: UEs firstly establishes PTM bearer then releases PTP bearer.

2.1.3   Analysis
	Q1: How to ensure GCS AS switches or drops the correct number of groups, and Coordination of the reaction of multiple GCS-AS?

	A1: Refer to step 1, i.e., through MI-Mood, GCS AS can acquire the numbers of interesting UEs. AS can acquire the affected TMGI by UE’s report, if multiple groups multiplexed same TMGI. AS needs to decide switch or drop which groups, maybe it’s an implements issue of AS rather than a standard one. 
When multiple AS share the same E-UTRAN, different AS may make the different decision (i.e. drop different groups), since there are no communication between AS, so the coordination is difficult. BM-SC may do some optimization, i.e. BM-SC assigns same TMGI for group calls from same AS Should not be covered in Rel12. However, we think coordination of the reaction of multiple GCS-AS should not be induced in current Release due to Rel12 time phrase.

	Q2. How does the GCS AS identify the involved UEs? 

	A2: GCS AS have knowledge of all group members for each group call. eNB sends the affected areas  and TMGI to AS, based on aforementioned info, AS can make sure the involved UEs

	Q3. How does the eNB know that it needs to perform congestion detection? Is it based on OAM, or requested by CN/GCAS?

	A3: eNB can perform congestion detection through periodic method or event method. For instance, GCS AS can configure congestion threshold to eNB, then eNB will report congestion indicator to GCS AS by event method.

	Q4. Does eNB monitor all MCHs, or specific MCH(s) / bearers ? For later case, how does eNB know the related MCH(s)? 

	A4: eNB should monitor specific MCH/bearers which conveys GCS services. eNB is notified by specific QCI parameters from CN. GCS AS indicates eNB the TMGI which need to be monitored, eNB monitors the specific MCH/bearers based on TMGI received.

	Q5. Does the eNB send the indication periodically, or event-basis? 

	A5: both are OK in terms of different cases.

	Q6: Need to handle eNB reset in case of event-triggered reporting.

	A6: No need.

	Q7. How does the GCS AS know how much action it needs to take to resolve the issue?

	A7: GCS AS firstly release some TMGIs, if congestion still exists, then GCS release more TMGIs until congestion is blew the congestion threshold.


	Pros
	Can be used for groups multiplexed in same TMGI and non-multiplexed groups
	Note:  Only used in Solution 1

	Cons
	Many nodes and signalling interfaces are involved.
	Note: Will induce much more CN procedures than Solution 2.


2.2   Solution 2 & 2bis

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.
Solution 2bis: Same as 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.
2.2.1   General

Compared to solution 2b, solution 2 will induce unacceptable service disruption, so solution 2bis is always better than solution 2.
Firstly, eNB report MBMS congestion information to MCE/OAM via existing M2 interfaces.

Secondly, MCE/OAM determines to suspend or resume some PTM transmission for specific TMGIs.

GCS AS always sends MBMS control signalling and service data packet to BM-SC and MBMS entity, no matter some MBMS services suspend or resume.
2.2.2   Procedure
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Step 1: By RAN counting, MCE/OAM acquires the number of interesting UEs for a certain service.
Step 2: eNB detects and report MBMS congestion information (including affected TMGIs) to MCE through existing M2 interfaces.

Step 3: MCE decides to release affected TMGIs based on RAN counting result.

Step 4: MCE sends MBMS suspend information to MCE including specific TMGIs.

Step 4bis: In solution 2bis, eNB immediately notifies related UEs when receiving control signalling.
Step 5a:  In solution 2bis, after receiving notification, UE establishes PTP bearer before release PTM bearer.
Step 5b:  In solution 2bis, after having establishing PTP bearer, UE releases PTM bearer. But in Solution2 due to lack of Step 4bis, step 5b is ahead of step 5a.
Step 6: eNB detects and report MBMS congestion update information to MCE. For instance, MBMS congestion disappears.

Step 7-8: MCE resumes some MBMS services by PTM transmission.

Step 9-10: UEs firstly establishes PTM bearer then releases PTP bearer.

2.2.3   Analysis

	Q1: How to ensure GCS AS switches or drops the correct number of groups, and Coordination of the reaction of multiple GCS-AS?

	A1: GCS AS does nothing, no coordination between multiple GCS AS.

	Q2. How does this work in aligned way if MCE is in eNB?? 

	A2: It cannot work if MCE in eNB.

	Q3. How does UE know further actions as a result of suspension, e.g. following switch to unicast??

	A3: Although in Solution 2bis, UE receiving service still may be interrupted. For instance, when the interval between the time of notification of releasing TMGI and the time of MCCH MP conveying suspending information is too short for UE to establish PTP bearer before releasing PTM bearer.

	Q4. How does eNB communicate to MCE that there is congestion / recovery? 

	A4: Reuse existing M2 interface.

	Q5: As the MCE has no knowledge of the user plane, how does the eNB transmit the information to the UEs.

	A5: So only after MCE decides to suspend and inform eNB, eNB can send the info to UEs, rather than eNB sends the info to UEs before MCE informs eNB.


	Pros
	Reuses some available mechanisms (counting, suspension).
Assume eNode B can use counting report from UEs to decide whether to tell UEs to setup unicast or take some other action.
	Note:  For counting mechanism, all group members should be in RRC connected in order to acquire accurate counting result

	
	No new RAN/EPC interdependency. No new EPC functionality is foreseen (TBD).
	Note:  It is not essential.

	Cons
	If groups muxd in same TMGI, all groups will be suspended at the same time.
	Note:  It is not essential

	
	Service disruption likely due to MCCH notification delay.
	Note: Service disruption is unacceptable.


2.3   Comparison between Solution 1 and Solution 2bis
Solution 2bis is always better than solution 2; however both of them still have some essential problem.
· Solution 2/2bis

· Essential problem: 
· It cannot work in case of distributed MCE.
· Service interrupt still exist in some case.

· Unessential problem:
· All UEs should be in connected mode in order to provide accurate RAN counting result.

Solution 1 has some problems, but has not any essential problem.

· Solution 1

· Essential problem: 

· NONE.

· Unessential problem:

· GCS AS cannot release PTM transmission in part of a service area. (FFS: Should it be improved?)

· More normative work then solution 2/2bis (Maybe not too much)

3   Conclusion
Briefly, we have following views.
Observation 1:
Solution 2bis is always better than Solution 2.

Observation 2:
Solution 2 and 2bis have several essential problems.

Observation 3:
Solution 1 has not any essential problem.

Proposal 1:

Solution 1 should be used compared to Solution 2/2bis.
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