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1
Introduction
RAN3#86 endorsed a baseline CR for support of MBMS congestion management on M2 [1]. In this paper we look further at how to enhance this CR in order to provide a fully operational feature, conditional to RAN2's feasibility confirmation.

2
Discussion
The endorsed baseline CR reflects RAN3's agreements for congestion reporting from the eNB(s) to the MCE. The mechanism for the suspension notification was left as FFS.
2.1 Agreements for congestion reporting
The operating principle for the MBMS congestion management functionality on M2 can be summarized in the following way (from chairman's minutes RAN3#86):

-Type of message report:

· Event trigger (aperiodic): based on packet dropping (eNB send the indication when start to drop the packet)

· Reporting eNB ( MCE is via class 2 procedure
- How to configure the reporting, via OAM or M2 Setup?

The configuration of the reporting should be done via OAM in the eNB

If configuration might change often signaling may be considered

- How to differentiate in the eNB about the PMCH linked to public safety (also avoid no action from MCE or configure TMGI set)

No differentiation needed in the eNB – the MCE may take different actions based on its knowledge (e.g. QCI, ARP, TMGI, #users ...). 

Note: This may require configuration, coordination …. effort

- Reporting based on code point overload/no-overload or percentage above the radio capacity?

2 codepoints (overload, normal) in Rel-12, additional information may be considered in future releases for the reporting
- How to come back to normal operation?

MCE attempts resumption of MBMS sessions (e.g. one by one) after some time after the overload has cleared (up to MCE implementation).
By the above agreements the MCE will be informed about the congestion status of the PMCHs within the MBSFN area. However only ARP information will be available in the MCE to select MBMS session(s) to suspend. If the MCE, based on ARP only, happens to suspend a momentarily inactive session, that action will not help to improve the congestion situation in the RAN. We therefore propose for Rel-12 that in addition to the congestion status per PMCH, also a list of active sessions per congested PMCH is signalled by the eNB to the MCE. An active session may be defined as a session for which there was user plane data during the given scheduling period.
Proposal 1: Congestion reporting from eNB to MCE to be enhanced with list of active MBMS sessions (Rel-12). 

Another issue is related to the recovery procedure.  An algorithm based on the information defined in the basedline CR will either be too reactive, and attempt resumption too early and thereby re-create congestion / packet dropping, or at the contrary too slow which will waste air interface resources. It therefore seems useful to improve this functionality, which could be done in e.g. Rel-13.

Observation 1: Congestion reporting as agreed at RAN3#86 implies a sub-optimal functionality for recovery (resumption of MBMS sessions) which may be improved in Rel-13.
Still, taking into account that the overload reporting procedure will in any case also be used for the recovery scenario, we propose to rename the procedure from “MBMS Overload Notification” into “MBMS Overload Status Indication”.
Proposal 2: Rename the overload reporting procedure from “MBMS Overload Notification” into “MBMS Overload Status Indication”.
2.2 Open point: suspension notification
The following open point was captured at RAN3#86:

Message for the MCE to inform the eNBs of the TMGI to be suspended? Re-use existing procedure? New procedure? 

Is there need for additional information/notification?

It should first be observed that MBMS service suspension is supported by legacy releases. TS 36.300:
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In legacy releases the suspension notification is handled by M2AP by implicit signaling: When an MBMS service is suspended, the corresponding bearer will not be included in the M2AP MBMS Scheduling Information message. Any subsequent resumption of the MBMS service is simply done by again including the bearer in the message.
A first point to consider for support of solution 2bis is whether implicit suspension signaling would be sufficient also in this case. However, taking into account the status of the RAN2 discussion at the time of writing (addition of suspension information in the MCH Scheduling Information MAC control element (MSI MAC CE)), in order to preserve the MBSFN property, transmission of MSI MAC CE containing suspension information would have to be synchronized between all eNBs in an MBSFN area. The MSI MAC CE is included in the first subframe allocated to the MCH within the MCH scheduling period (in Rel-12, frequency up to every 40 ms), and the time-stamp would therefore need to identify the scheduling period in which the information should be sent. 
Observation 2: In order to ensure MBSFN property, all eNBs within a given MBSFN must send the suspension information at the same time.

Proposal 3: Add a time-stamp to M2AP in order to identify the scheduling period (or alternatively the SFN) in which the suspension information shall be sent. 

The question is then in which procedure the new time-stamp can be added. The M2AP MBMS SCHEDULING INFORMATION message already contains a time-stamp in the MCCH Update Time IE (mandatorily present), which indicates the modification period from when the MCCH update should be applied. It would be possible to introduce a  second time-stamp (optional) in the same message, and RAN3 should discuss whether such approach where new functionality is added to an existing message is a good approach with respect to legacy implementations.
The M2AP MBMS Session Update procedure is another possible candidate. The current purpose of this procedure is to inform the eNB about changing characteristics of the MBMS session. However, while a "suspended" state may be considered as part of the characteristics of an MBMS session, this state already exists in legacy releases and the legacy eNB actions (MCCH update and optionally leaving/rejoining the IP multi-cast) are already  enabled by the implicit signaling approach. If RAN3 goes in the direction of enhancing this session update procedure to enable sending suspension information, we would suggest to design the solution so that the MBMS SESSION UPDATE message is used only for the suspension part but legacy signaling involving the MBMS Scheduling Information only would remain used for the recovery part.  In this option the MBMS Session Update message is first triggered, followed by the MBMS Scheduling Information message at the end of the ongoing MCCH modification period. 
Finally it is also possible to create a new procedure to trigger sending of the MSI MAC CE. The procedure could be class 2, and upon reception the eNB should transmit the MSI MAC CE on the air interface in the indicated scheduling period in a "fire and forget" way. In this option, the new class 2 procedure is followed by a legacy MBMS SCHEDULING INFORMATION as illustrated in Figure 1.
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Figure 1. Proposed signaling flow for bearer suspension using a new class 2 procedure in addition to the MBMS Scheduling Information procedure. The MCE triggers the new class 2 proccedure once the suspension decision is taken. The MBMS Scheduling Information is triggered shortly before the end of the MCCH modification period.
Considering that either solution will work, we still believe the MBMS Session Update procedure should remain used for session related information that is stored by the eNB, and is therefore less suitable for the triggering MSI MAC CE containing suspension information in a "fire-and-forget" way. 
A solution based entirely on reuse of the MBMS Scheduling Information procedure, just enhanced with a second time-stamp, would require implementations to trigger this procedure once the suspension decision is taken in order to ensure early notification of the UEs, and would hence not permit to wait until the end of the MCCH modification period in order to accumulate all suspension / resumption decisions that were taken during the the MCCH modification period. Such mechanism may therefore involve that more than one MBMS Scheduling Information is triggered during the modification period, which represents a change compared to the legacy signaling flow. 

Based on the above, we would like to express our preference in the following order:

1. New class 2 procedure (MBMS Session Suspension Notification)
2. Enhance the MBMS Scheduling Information procedure
3. Enhance the MBMS Session Update procedure
Proposal 4: Introduce a new class 2 procedure to request the eNBs to inform UEs about the suspension decision.
Finally the interaction between the procedures used for suspension notification and overload status reporting may need to be clarified. In particular, following the MCE's decision to suspend a bearer, updated overload status information taking into account the bearer suspension may be beneficial in the MCE. This information could be provided by the eNB using the overload status indication procedure, but message crossing might become a problem. An alternative option could be to make the MBMS Session Suspension Notification procedure a class 1 procedure, where the eNB provides the updated overload status information in the response message. However this would require MBMS session user-plane throughput measurements to be permanently available in the eNB.
Proposal 5: Clarify the interaction between the procedures used for suspension notification and overload status reporting.
3
Conclusion
We have provided the following observations and proposals:
Congestion reporting:

Proposal 1: Congestion reporting from eNB to MCE to be enhanced with list of active MBMS sessions (Rel-12). 

Observation 1: Congestion reporting as agreed at RAN3#86 implies a sub-optimal functionality for recovery (resumption of MBMS sessions) which may be improved in Rel-13.

Proposal 2: Rename the overload reporting procedure from “MBMS Overload Notification” into “MBMS Overload Status Indication”.
Suspension notification:

Observation 2: In order to ensure MBSFN property, all eNBs within a given MBSFN must send the suspension information at the same time.

Proposal 3: Add a time-stamp to M2AP in order to identify the scheduling period (or alternatively the SFN) in which the suspension information shall be sent. 

Proposal 4: Introduce a new class 2 procedure to request the eNBs to inform UEs about the suspension decision.

Proposal 5: Clarify the interaction between the procedures used for suspension notification and overload status reporting.

An update of the baseline CR taking into account the proposals 1-4 can be found in [2].
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15.8.2.7	MBMS Service Suspension and Resumption Function


The MBMS Service Suspension and Resumption Function enables the MCE to request the eNB that it may release the allocated RAN resources, may leave the IP multicast if already joined, shall update the MCCH information and shall suspend the MBSFN transmission while keeping the MBMS context for that service in the eNB. If the MCE subsequently requests the eNB for resumption, then the eNB shall allocate the RAN resources, shall send the MCCH change notification, shall update the MCCH information, shall resume the MBSFN transmission and shall join IP multicast if previously left. This MBMS Services Suspension and Resumption function is implemented by the MBMS Scheduling Information procedure as described in subclause 15.8.3.3.


Suspension/Resumption of MBMS service provision is applied to a whole MBSFN area.
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