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1
Introduction
RAN2#87bis received LS [1] from RAN3, but the answer was postponed to this meeting. Meanwhile, SA2 responded in [3]. This contribution discusses the topic.  

2
Discussion
2.1
Background
SA2 responded as follows:

SA2 has discussed the solutions presented by RAN3 and has these comments:

· Solution 1: We cannot answer the questions from RAN3 within the release 12 timeframe. 

· Solution 2: This solution is available in release 12 already, and SA2 current understanding is that this solution is not adequate for mission critical voice. The quality impacts for non-mission critical users have not been analysed.

· Solution 2bis: Some concern has been expressed in SA2 that this solution may not provide an adequate solution for mission critical needs. However, whether solution 2bis is included in release 12 is a decision for RAN2/RAN3. 

· SA2 intends to do further study of congestion issues in release 13.
This seems to leave only Solution 2bis with potential for progress. In the attachment [2] to the RAN3 LS, this solution is described as follows, where we highlight issues that we address in this contribution.
Solution 2bis: The MCE suspends one or more TMGIs and announces the action to the UEs quickly
	Description:
	The same as solution 2, but prior to removing the TMGI from MCCH, the eNode B informs the UEs of further required actions (This notification might be done by signalling or user plane means). Further details are for RAN 2 study

	Functional issues:
	1. Which information is sent from eNB to MCE?

2. How to signal information to UE  faster than MCCH?

- Point-to-Multipoint (PTM) approach (e.g. via MSI (MAC))
     - need to ensure synchronized broadcast of information generated by the MCE

- Point-to-Point approach (from eNB to each impacted UE)

     - how can the eNB identify impacted UEs.

	Pros:
	1. Reuses some available mechanisms (counting, suspension).

2. No new RAN/EPC is foreseen, so there is no reliance from one CN and RAN operator on each other.

3. Switches to unicast of different groups can be staggered.

4. Minimises/avoids service disruption during switch from multicast to unicast – depending if UE informed before or just after last data packet.

	Cons:
	1. If groups muxed in same TMGI, all groups will be suspended at the same time.

2. Possibly many UEs/groups hitting the GCS AS all at the same time with unicast requests – but it might be less peak signalling load compared with Solution 2 depending on RAN 2 solution.
3. In case of distributed MCE architecture consistent MCE behaviour should be ensured, e.g. by configuration.

	System impacts (CN, RAN, UE)
	RAN, UE


2.2
PtM or PtP signalling of MBMS-bearer suspension
PtM signalling of MBMS-bearer suspension easily comes with the pitfall identified by RAN3 above: it may result in a large number of UEs requesting delivery of the service by unicast bearer at the same time. This might be remedied by introducing proper time-dispersion instructions as part of the PtM indication.

Use of PtP signalling would provide a natural way for the eNB to spread in time the instructions for different UEs to change to unicast reception. But as identified by RAN3 above, the problem is how the eNB can identify all UEs that need to be sent such an indication. While counting information could be used for the purpose (assuming that UEs participating in group communication are RRC_Connected), the counting request would need to be kept on the MCCH constantly for all actice MBMS bearers to ensure that whenever the eNB happens to detect high load on an MCH, it has information of UEs receiving an MBMS bearer readily available. This applies no matter how popular any given MBMS bearer in a cell is, meaning that even for an MBMS bearer received by many UEs in a cell, the eNB would be receiving a counting response from each such UE at every MCCH modification-period change.
In principle, information from MBMS interest indications could also be used to reach the necessary UEs by the PtP signalling. However, because UEs do not indicate information more accurate than frequencies of interest in the MBMS interest indication, this could typically result in sending redundant RRC signalling also to UEs not involved at all, which would increase their power consumption for nothing.

Observation 1:
Use of common signalling for MBMS-bearer suspension indication might need to come with instructions for UEs to time-disperse their requests for service delivery over unicast bearer.
Observation 2:
Use of MBMS counting information to identify target UEs for dedicated signalling for MBMS-bearer suspension indication would come with surges of MBMS Counting responses at every change of MCCH modification period.
Observation 3:
Use of information from MBMS interest indications to identify target UEs for dedicated signalling for MBMS-bearer suspension indication would result in burdening with redundant RRC signalling UEs that are not involved.

Proposal 1:
Send liaison to SA2 asking whether, if common signalling for MBMS-bearer suspension indication is used, a mechanism for UEs to time-disperse their requests for service delivery over unicast bearer should be introduced.

2.3
Repetition of PtM signalling of MBMS-bearer suspension
If common signalling is used, MAC signalling e.g. as part of the MSI is a strong candidate, as already identified by RAN3. According to the requirement for a quicker-than-MCCH indication, such an indication would be transmitted in the middle of an MCCH modification period.
One question that needs to be specified to ensure uniform eNB behaviour is whether the transmission of such an indication should be repeated. This seems useful to ensure that the indication reaches all the intended UEs despite the non-guaranteed nature of its delivery.

Proposal 2:
If common signalling for MBMS-bearer suspension indication is used, its transmission is repeated until the next MCCH modification period.

2.4
When to stop scheduling the suspended MBMS bearer
This seems to be one question to be addressed, which will also need to be uniform across the eNBs. On the one hand, ceasing to schedule the MBMS bearer to be suspended as quickly as transmitting the suspension indications would provide prompt relief to the potential overload detected on the MCH. On the other hand, the request and establishment of the service delivery over unicast bearer for each UE involved will not be instantaneous either, so keeping to schedule the MBMS bearer to be suspended until the next MCCH modification period would allow the UEs to keep receiving it until the unicast delivery is in place, thereby avoiding service interruption.
Proposal 3:
Discuss whether the scheduling of the MBMS bearer to be suspended should continue until the next MCCH modification period to ensure that the UEs will not experience service interruption.

3
Conclusion
In this paper we have analyzed further the solution 2bis for Group Call eMBMS congestion management described in the RAN3 LS [1] and propose the following:
Proposal 1:
Send liaison to SA2 asking whether, if common signalling for MBMS-bearer suspension indication is used, a mechanism for UEs to time-disperse their requests for service delivery over unicast bearer should be introduced.
Proposal 2:
If common signalling for MBMS-bearer suspension indication is used, its transmission is repeated until the next MCCH modification period.

Proposal 3:
Discuss whether the scheduling of the MBMS bearer to be suspended should continue until the next MCCH modification period to ensure that the UEs will not experience service interruption.
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