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1   Introduction 
RAN#64 approved new WI on Group Call eMBMS congestion management ([1]). The WID requires the RAN to performs congestion detection for MBMS service, and send report to CN in some scenarios. This contribution discusses the impact to RAN3 and possible way forward. 
2   Detailed analysis 
2.1   Usage Scenarios

While operating Group Call for Public Safety services, the WID requires the RAN to inform CN for following scenarios: 
1) Imminent service disruption likely, when there is a high likelihood that there will soon be more overall requested throughput than the eMBMS configured radio capacity (which would cause service disruption to one or more groups).

2) Actual service disruption, caused by actual eMBMS overload or failure. 

3) Recovery from the above situations 1 and 2.

For the 2nd scenario, RAN3 once received LS ([2]) on error handling in eMBMS from SA2. RAN3 reply LS ([3]) clearly state

RAN3: RAN3 would like SA2 to clarify the specific scenarios and requirements on error or exception conditions in relation with public safety communications which could not be addressed by current standard.
SA2 did not provide further explanation. So unless SA2 provides the scenarios and requirements, it is difficult for RAN3 to have further study. 
Proposal 1: only consider Scenario 1 and Scenario 3. Scenario 2 should have lower priority unless SA2 provides the scenarios and requirements. 
2.2   Congestion detection and report
According to the WID, the problem is that there may be occasions when, in order to minimise service disruption, the Group Call Services Application Server (GCS AS) needs to take actions (such as moving one or more Groups from PTM to unicast transmission). It is unclear on the overall architecture, especially following aspects:
· the entity that triggers the congestion detection
According to the WID, the RAN initiates the reporting when the RAN detects “soon be more overall requested throughput than the eMBMS configured radio capacity”. The MCE is not involved in the U-path. It seems the eNB is the node to perform congestion detection, and send the congestion report. But how does the eNB know that it needs to perform congestion detection? Does the GCAS or a CN node trigger the congestion detection via signaling, or is the eNB configured to start the congestion detection? In case the CN starts the congestion detection, a new M2/M3 signaling may be required. The existing MBMS Session control procedure is used for a specific MBMS session. It cannot be used to request the congestion detection that is not related to a specific MBMS session. On the other hand, the utilization levels that the E-UTRAN considers as ‘heavy’ utilisation and ‘over’ utilisation need to be configured by O&M. It is possible to use O&M to configure the eNB to start the congestion detection when configuring the eNB for the utilization level.

· How to identify the target eNB
In case GCAS or a CN node uses signaling to start the congestion detection, it is unknown how to identify the target eNBs in the signaling message. The eNB can be identified by the MBMS SAI, or eNB ID. An eNB/cell may belong to multiple MBMS Service Areas, and multiple MBSFN areas. It is unclear whether the GCAS or a CN node includes the eNB’s all supported MBMS SAI, or some of them? In case the CN only indicate some MBMS SAIs, does the eNB only perform congestion detection for the indicated MBMS Service Areas, or all MBMS Service Areas of that eNB?
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Figure 1 – MBMS example

· Congestion report

A specific MBMS Service Area may be served by multiple MBSFN areas. In above example, MBMS Service Area #3 is served by MBSFN area #4, and MBSFN area #5. It is possible that only some MBSFN areas, e.g. MBSFN area #4, of that MBMS service area are congested. It is unknown how to inform the CN when part of a MBMS Service Area is congested. 
One may argue to have the restriction that one MBMS Service Area is served by one MBSFN area. This poses a restriction to the deployment. This is even worse for RAN sharing case where CN and RAN belong to different operators. 
Another possibility is to report the congestion per MCH. The report may contain the list of cells, and the list of TMGIs supported by the MCH. 

· Whether can reuse UPCON
It is unclear how to send the congestion report to CN. We need to note that SA2 agreed to use OAM based approach for off-path based RAN user plane congestion reporting in UPCON. The RAN Congestion Awareness Function (RCAF) collects information related to user plane congestion from the RAN OAM, then report RAN User Plane Congestion Information (RUCI) to PCRF for the purpose of congestion mitigation. Further investigation is needed whether the RCAF can be reused to report the MBMS congestion report to GCAS. 
· Whether all eNBs of a MBSFN area send the congestion report
For any MBSFN area, the radio resource and MBMS sessions are the same for all eNBs of that MBSFN area. When the congestion happens for a MCH, all eNBs of that MBSFN area will send the same congestion report. It seems unnecessary for all eNBs to send the same congestion report. However, the CN does not know the MBSFN area. It is unclear whether the CN can accept the fact that only some eNBs of that MBSFN area send the congestion report. 
· The action in GCAS when receives the Congestion indication
As described in the WID, the GCAS may move one or more Groups from PTM to unicast transmission. There will be no PS data to be sent via MBMS. There is no need to maintain the MBMS service for the PS. Does the GCAS stop the related MBMS service after it has moved the PS group to unicast? It is our understanding that in order to mitigate the congestion in the impacted part of the network, which may be only one MBSFN area as stated above, GCSA shall stop MBMS delivery in whole MBMS service area. Such behavior is required due to the fact that CN is unaware of the MBSFN area. and all eNBs in MBMS service area joined the same IP multicast group during the MBMS Session Start procedure. This may be less efficient if the MBMS Service Area is large and only a small MBSFN area is congested. To avoid efficiency issue, the MBMS Service Area used by GCAS shall be rather small.   
· Recovery from the congestion
According to the WID, the RAN informs the CN when recovery from the congestion, so the GCAS may re-initiates the PS service via MBMS. This requires the eNB to memorize that it has sent a congestion indication. However, the eNB may lose this information if the eNB is reset after sent the congestion indication. In that case, the GCAS may never receive the recovery indication from this eNB, and incorrectly considers the eNB is always congested. How does the GCAS handle the case if the eNB is reset after sent the Congestion Indication?
 Proposal 2: It is better for SA2 to first define an overall architecture and clarify following aspects. 

· Which entity triggers the congestion detection
· How to trigger the RAN node to perform congestion detection, via signalling or OAM?
· In case signaling approach is adopted, how to identify the target eNB, via MBMS SAI or Global eNB ID? If MBMS SAI is used, does the CN include the RAN’s all supported MBMS SAI? If not, does the RAN only perform congestion for the indicated MBMS Service Areas, or all MBMS Service Areas of that RAN node?
· What kind of information is required in the report, especially when a MBMS Service Area is served by multiple MBSFN areas and only some MBSFN areas are congested?

· Whether can reuse UPCON

· Is it required that all indicated eNBs to send the congestion report, even these eNBs belong to same MBSFN area and send the same congestion report?
· Does the GCAS stop the MBMS service when it received the congestion indication and has moved the PS group to unicast?

· How does the GCAS handle the case if the eNB is reset after sent the congestion indication?
3   Conclusion and Proposals
This contribution analyzed the possible impact to RAN3 to support the Group Call eMBMS congestion management. Our proposals are:

Proposal 1: only consider Scenario 1 and Scenario 3. Scenario 2 should have lower priority unless SA2 provides the scenarios and requirements. 
Proposal 2: It is better for SA2 to first define an overall architecture and clarify following aspects. 

· Which entity triggers the congestion detection
· How to trigger the RAN node to perform congestion detection, via signalling or OAM? In case signalling approach is adopted, how to define the target eNB, via MBMS SAI, or Global eNB ID? If MBMS SAI is used, does the CN include the RAN’s all supported MBMS SAI? If not, does the RAN only perform congestion for the indicated MBMS Service Areas, or all MBMS Service Areas of that RAN node?

· What kind of information is required in the report, especially when a MBMS Service Area is served by multiple MBSFN areas and only some MBSFN areas are congested?

· Whether can reuse UPCON

· Is it required that all indicated eNBs to send the congestion report, even these eNBs belong to same MBSFN area and send the same congestion report?
· Does the GCAS stop the MBMS service when it received the congestion indication and has moved the PS group to unicast?

· How does the GCAS handle the case if the eNB is reset after sent the congestion indication?
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