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1
Introduction
This paper provides proposals for the introduction of M2AP support of MBMS congestion management. The proposed solution will enable support of solution 2 (cf. full solutions overview in [1]), as well as other resource management actions at the MCE, at minimum. It will also allow selection of solution 2bis if RAN2 confirms feasibility.
2
Discussion
M2AP enhancements have been earlier proposed in the following domains [2]:
· MBMS load reporting

· MBMS session (TMGI) suspension

· UE counting

This paper concentrates on mechanisms for MBMS load reporting and MBMS session suspension.

2.1 MBMS load reporting
The purpose of MBMS load reporting is to enable the MCE to manage resources within the MBSFN area. Such resource management may be:
· move one or several MBMS sessions (TMGIs) to a non-congested PMCH

· adjust the distribution of subframes between PMCHs within a given MBSFN area

· suspend / resume MBMS sessions (TMGIs)

For this purpose we propose that the following quantities are  reported from the eNB to the MCE:

· Metric 1: M1 user-plane throughput normalized on allocated air interface bandwidth per PMCH. This metric will help the MCE to evaluate whether there is air interface congestion. 

· Metric 2: M1 user-plane throughput, excluding throughput corresponding to suspended MBMS sessions, normalized on allocated air interface bandwidth per PMCH. This metric will enable the MCE to evaluate whether packets still are dropped while one or more TMGIs are suspended.
Both metrics may be higher than 100%. In both cases the considered M1 user-plane throughput corresponds to throughput of the MBMS sessions scheduled on the measured PMCH (inclusive or exclusive of the suspended MBMS sessions).
Proposal 1: eNB to report two normalized metrics per PMCH based on M1 user-plane throughput as described.

In addition to the described metrics, the MCE also needs information about user-plane activity of the MBMS sessions in order to select appropriate session(s) to be moved to a different PMCH or suspended. [2] therefore proposed the load report to contain a list of active MBMS sessions, which is also our proposal:

Proposal 2: Include a list of active MBMS sessions in the load report.

The load reporting mode should in our view take into account that in normal operation congestion will not occur, and no load reports will be needed towards the MCE. However periodic reporting (periodicity TBD) seems to be needed when congestion occurs in order to enable the MCE to evaluate the effect of the corrective actions.
Proposal 3: eNB should not send reports in normal operation, and periodically send reports (periodicity TBD) in case at least one of the PMCHs is congested.

The MCE will typically need to activate measurements in a single eNB within the MBSFN area. The measurement activation may possibly be piggybacked in existing M2AP procedures, but an acknowledged measurement activation may require a dedicated procedure. 
Proposal 4: Use a dedicated class 1 procedure for measurement activation.

Also a "stop measurement" functionality may be needed, e.g. for the case where the MCE needs to move reporting from one eNB to a different eNB.

Proposal 5: Include a "stop measurement" functionality.

Finally, the measurement report from the eNB to the MCE can be done using a class 2 procedure.
Proposal 6: Use a class 2 procedure for measurement report from the eNB to the MCE.
2.2
MBMS session suspension

MBMS session suspension means that a given MBMS session (TMGI) is removed from the MCCH. Because all information needed for the MCCH is provided in a single M2AP message (MBMS SCHEDULING INFORMATION - MSI), it is in principle possible to implicitly signal suspension of the MBMS session by simply removing the session from the M2AP MSI message. Still, due to the need for specific air interface signaling in solution 2bis, and also for better handling of Metric 2 defined above, we propose to use explicit signaling by adding an indicator for suspension.
Proposal 7: Add a suspension indicator in the MBMS SCHEDULING INFORMATION message.

3
Conclusion
We have provided the following proposals:
Proposal 1: eNB to report two normalized metrics per PMCH based on M1 user-plane throughput as described.

Proposal 2: Include a list of active MBMS sessions in the load report.

Proposal 3: eNB should not send reports in normal operation, and periodically send reports (periodicity TBD) in case at least one of the PMCHs is congested.

Proposal 4: Use a dedicated class 1 procedure for measurement activation.

Proposal 5: Include a "stop measurement" functionality.

Proposal 6: Use a class 2 procedure for measurement report from the eNB to the MCE.

Proposal 7: Add a suspension indicator in the MBMS SCHEDULING INFORMATION message.

A CR is submitted in [3].
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