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1
Introduction
An LS was previously received from RAN2 [1], noting that in RRC it is possible to define a PMCH with no sessions, whilst this is not the case in M2AP. The LS further noted RAN2’s understanding that PMCH without any sessions (MTCHs) is useful in at least two scenarios, as follows:

Scenario 1: PMCH1 carries both MCCH and MTCHs. Later on, all the sessions on the PMCH1 are suspended. The PMCH1 still needs to transmit MCCH.

Scenario 2: A MBSFN area has no any ongoing sessions. But, MBMS Counting Request needs to be sent.
This LS was discussed during RAN3#86, and a number of relevant discussion papers and CR proposals were submitted [2,3,4,5,6,7,8]. From this, at least five different solutions were outlined. Offline discussions followed [9], and there was consensus towards reducing the number of solutions, with a possible chance to reach an agreement. However the issue was queried in the last session, and therefore postponed.

This paper aims to provide an analysis of the issue, re-examine the proposed solutions, and finally consider how to close the issue.
2. 
Discussion

2.1 
Scenario Analysis

Here we consider the two scenarios in the LS, plus another variant scenario not specifically mentioned. 

Scenario 1: PMCH1 carries both MCCH and MTCHs. Later on, all the sessions on the PMCH1 are suspended. The PMCH1 still needs to transmit MCCH.

In this scenario, there may be several PMCHs for a given MBSFN area. The MCCH is mapped to (P)MCH1, meaning that (when transmitted) it is within the subframe allocation of (P)MCH1, where both allocations are semi-static. MCCH is then multiplexed with one or more MTCHs in (P)MCH1. Finally, all sessions (MTCHs) are suspended, meaning that (P)MCH1 is still ongoing only for handling MCCH.

In RRC, it is possible to retain the (P)MCH1 configuration (sent within the mbsfnAreaConfiguration) while transmitting no sessions. However this is not supported by the M2AP SCHEDULING INFORMATION message, hence in practice the subframe allocation of the PMCHs (and the mapping of MCCH to (P)MCH) needs to change. This is possible, as outlined in [5], and has the following consequences:

· The subframe boundaries need to be re-arranged, and in the simplest case, (P)MCH2 would take the allocation of (P)MCH1. Alternatively the overall area allocation could be changed to take out the resource previously allocated to (P)MCH1, and the MCCH suframe allocation (SIB13) could be changed in order to map with (P)MCH2.

· Since the subframes that may contain MCCH must always use the MCS signalled in the BCCH, this must now also be used when they contain MTCH traffic, which may not be desirable (the MCE might have previously assigned sessions to (P)MCH1 taking this into account).

· In case the session suspension is temporary, a reverse re-arrangement may be required within a small timescale.

Obviously if M2AP could provide the same functionality as RRC, there would be the option of retaining the subframe allocation.

Scenario 1a: PMCH1 carries both MCCH and MTCHs. Later on, all the sessions on the PMCH1 are suspended, as well as all sessions on other PMCHs.

In this case, there is no longer a possibility to re-arrange the subframe boundaries, since there are no sessions that can be signalled over M2AP. Nevertheless, the MCE needs to signal to the eNB that the last session has been suspended, i.e., it needs to send MCCH that no longer contains this last session. In addition, there could be future counting requests needing to use the MCCH.

In this case, it would be possible to either

(i)      Configure MCCH contents so that (P)MCH1 configuration is retained, but no sessions are listed
(ii) Configure MCCH contents such that it only contains the overall subframe allocation for the area, but no PMCHs

Obviously, (i) is not supported by M2AP, whilst both are possible in RRC. 

Scenario 2: A MBSFN area has no any ongoing sessions. But, MBMS Counting Request needs to be sent.
This scenario could occur shortly after M2 Setup (or Configuration Update) is completed (i.e. the area is newly configured), or alternatively following scenario 1a (i.e. all sessions have previously been suspended in an existing area).

A UE entering such an area would anyway collect the relevant subframe configuration from SIB13, and if interested, monitor MCCH change notifications. Thus, the UE could receive counting requests, and so it seems that this scenario is not critical. However the UE might also expect to see the area configuration itself, in which case the eNB would also need to provide MCCH area configuration along the lines of (i) or (ii) discussed above.

2.2 
Scenario Analysis Conclusions

In both scenarios 1a and 2, the MCCH could include either (i) the overall subframe allocation and no PMCH information, or (ii) a counting request. From the “empty” or “never received” scheduling information, the eNB could automatically decide to send the MCCH on a MCCH-only PMCH as indicated by SIB13. 

Observation 1: The analysis depends partly on whether it is expected that the PMCH configuration in the M2AP Scheduling Information (and therefore in the MCCH) will generally include the configuration of the PMCH where the MCCH itself is sent; or whether this may or may not be the case, depending on the situation.
In scenario 1, the argument is subtly different. The question here is whether the system should support the RRC capability to maintain PMCH allocations regardless of the sessions.

Observation 2: If it is acceptable to have MCCH without PMCH configurations in scenarios 1a and 2, then the remaining question is whether the flexibility of RRC signalling (subframe allocations) should be supported (i.e. PMCH without sessions).

2.3 
M2AP PMCH Issues

Apart from the scenarios discussed above, it can be argued that there are some structural problems with the M2AP text, which gets entangled with the issue under discussion. Two issues can be spotted:

1. The statement that PMCH transmission should be stopped if there is no configuration information for an existing PMCH. Strictly, PMCHs have no IDs and therefore cannot be identified to be “existing”, particularly if sessions or subframe allocations change.

2. The ambiguity as to whether all PMCHs are always defined in the mbsfnAreaConfiguration. It is obvious that there is at least one PMCH in scenarios 1a and 2, yet it is not possible to signal its configuration in M2AP.
Irrespective of other solutions, it would be useful to clarify these two aspects. 

Observation 3: The procedural text for the M2AP Scheduling Information procedure may need improving, regardless of any conclusions on the RAN2 LS.

2.4 
Recap of Proposed Solutions

The following solutions were proposed and discussed in RAN3#86 [9]. The evaluation table discussed offline during RAN3#86 [9] is also provided in the Annex.

1. New IE in scheduling information, possibly with criticality reject
2. Change ASN to allow “0” MTCH in scheduling information
3. Special TMGI value in scheduling information
4. Modify eNB behaviour when PMCH information is not received for a given PMCH
5. MCE keeps last MBMS Session Configuration (no data transmission)
The offline discussion had agreed to focus on solutions 2, 3 and 4, whilst it seemed that there was more overall support for solution 2 than the others.

It was found that all solutions resulted in either ASN or behaviour mismatch if supporting and non-supporting nodes were to be mixed. It follows that either it is assumed that deployments are always uniform (i.e. all MCEs and eNB in any MBSFN area either support or do not support “the solution”), OR the agreed solution is ported back to earlier releases.
2.5 
Discussion of Solutions

The following focusses on solutions 2, 3 and 4.

Solution 2 is a translation of the exact RRC structure to M2AP, and hence can be applied to all scenarios, at the cost of a non-backward compatible ASN change.

Solution 3 is similar in scope, trading off ASN change for a “special value” arrangement. This might be worth considering if ASN changes are not desirable.

Solution 4 addresses part of the problems highlighted in section 2.3, and indeed procedural text change may be needed anyway for the reasons discussed above. However the change proposed does not address scenario 1, and in fact could be confusing for that scenario since the eNB may not understand whether the MCE wants to keep (P)MCH1 with the same configuration and MCCH only, or whether it wants MCCH to map to (P)MCH2 (in other words, in fixing scenario 1a, it causes some ambiguity in scenario 1).

3
Conclusions

Based on observation 3, a first proposal is:

Proposal 1: Enhance the procedural text for the M2AP Scheduling Information procedure to address the issues outlined in section 2.3.

Assuming proposal 1 is adopted, the next issue is to decide whether there is an additional need to explicitly signal PMCH without sessions in alignment with RRC (to cover the issues discussed in section 2.1).

Proposal 2: Discuss whether the scenario aspects outlined in section 2.1 warrant support (e.g. via solution 2 above). 

If we wish to support M2AP-RRC alignment, the obvious route is to adopt solution 2. In case RAN3 decides not to support this, it would be useful in any case to include comments on this aspect in the LS response to RAN2, to ensure that there is a common understanding in both groups, and the issue is not reopened in the future.
A constructive way forward might be to answer RAN2 summarizing the above understanding, noting the proposed enhancements of the procedural text, and requesting confirmation that RAN2 still sees the need for support of PMCH configuration without sessions.

Change request and LS draft are available [10,11].

Annex: Description / evaluation table (from [9])

	
	Short description
	New node behaviour
	Legacy  node behaviour
	Operation in MBSFN if legacy and new nodes are mixed
	Overall comment

	Option 1
	New IE in scheduling information, possibly with criticality reject (1A)

At least one MTCH, with / without SYNC (1B/1C)
	eNB detects IE, schedules PMCH with MCCH only
	eNB either rejects the scheduling information (1A) OR accepts and eventually drops PMCH if no SYNC (1B) or accepts and sends this out without data if SYNC is still received (1C)
	In 1A, MCE detects mix of nodes, alarm may be set

In 1B, operation is misaligned in different eNBs (the MBSFN coverage would be impacted as legacy eNBs stop sending the PMCH)

In 1C, operation may be aligned in different eNBs
	1A becomes a way to detect node mix (misconfiguration) – can be deleted on the basis that we should not aim to fix configuration issues

1B works if no mix of nodes (or port-back) or with downgraded coverage

1C works with node mix but is similar to option 3 and 5

	Option 2
	Change ASN to allow “0” MTCH in scheduling information
	eNB schedules PMCH with MCCH only
	eNB will reject (ASN inconsistent)
	Not possible
	Ok if no mix of nodes 

OR 

change is ported back to R10 (eNB + MCE)

OR 

with downgraded coverage

	Option 3
	Special TMGI value in scheduling information
	eNB detects special TMGI, schedules PMCH with MCCH only
	NOT CLEAR

Depends on implementation behaviour e.g. behaviour of eNB regarding a session for which no session start is received and no SYNC is received

Assume worst case behaviour (eNB stops transmitting PMCH)
	Depends on legacy implementation behaviour

In worst case, the MBSFN coverage would be impacted since legacy eNBs stop sending the PMCH.


	Ok if no mix of eNBs in MBSFN 

OR 

change is ported back to R10 

OR 

with downgraded coverage (legacy implementation dependent)

	Option 4
	Modify eNB behaviour when PMCH information is not received for a given PMCH
	eNB will continue to schedule PMCH that includes MCCH

(The eNB can use the PMCH info received from previous M2 Scheduling Information if MCCH is on the PMCH – with unused subframes)
	eNB stops transmitting PMCH, whether MCCH is included or not

 
	No – different behaviour by legacy and new eNBs towards PMCHs without configuration
	Ok if no mix of nodes

OR

Change is ported back to R10

OR

With downgraded coverage



	Option 5
	MCE keeps last MBMS Session Configuration even though data transmission has stopped (SYNC is available)
	eNB sets up resources for no-longer active MTCH in PMCH

The last session cannot be suspended or stopped by the MCE.

Depends also on eNB implementation behaviour when not receiving the SYNC.
	No change in eNB behaviour.

MCE cannot suspend or stop the last session.

Depends also on eNB implementation behaviour when not receiving the SYNC.
	Depends on implementation behaviour

In worst case, the MBSFN coverage would be impacted since eNBs stop sending the PMCH.


	Impacts MCE behaviour

Ok if no mix of eNBs in MBSFN 

OR 

with downgraded coverage (legacy implementation dependent)
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