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1 Introduction

A new work item, Group Call eMBMS congestion management, was approved in RAN#64 [1]. The objective of the work item is as follows:
RAN3 to investigate (liaising with SA/CT groups as necessary) and subsequently specify (as necessary) the RAN3 aspects of the solution to ensure that the Group Call Services Application Server(s) can act on the following situations while operating Group Call for Public Safety services:

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.

Additionally RAN3 should clarify whether, in the existing architecture, multiple GCS ASs and BM-SCs are able to serve the same eNode B. 

The solution should be consistent with existing architecture reference model described in the stage 2 TS 23.468, also noting that the BMSC and GCS AS may be operated independently of the RAN (different operators).

Hence, it is desirable for RAN3 to define a mechanism to notify RAN congestion information to the GCS AS(s). This paper proposes a solution to achieve this objective and makes a brief evaluation.
2 Discussion
2.1 Solution description
The solution utilizes the Congestion Experienced (CE) field of the MBMS packets delivered to the UE and the GC1 signaling. Figure 1 shows the signaling flow.
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Figure 1: Signaling flow.
1. An MBMS session for a GCS is started or updated. During the MBMS Session Start/Update procedure, the QCI may be delivered.

NOTE: Currently neither the MBMS SESSION START REQUEST message nor the MBMS SESSION UPDATE REQUEST message includes the QCI.

2. The eNB detects imminent or actual service disruption.

3. The eNB selects the session(s) to be informed of the congestion e.g. based on the QCI. The eNB sets the CE codepoint to ‘11’ in PDCP SDUs of the selected MBMS session(s).
4. Through the GC1 application signaling, the UE notifies the GCS AS that congestion in the RAN is detected. The UE may include the location information.

5. The GCS AS triggers the unicast bearer activation for the GCS. A new unicast bearer context for the UE with QCI value 65 or 66 is established in the eNB.
6. The eNB which has set the CE codepoint to ‘11’ in PDCP SDUs of the selected MBMS session(s) soon performs the MBMS Counting procedure and reports the result to the MCE. Since the user data of the GCS which had lived on the selected MBMS session is now conveyed through the unicast bearer, the UE does not show interest. Thus, the selected MBMS session is suspended.
NOTE: It is very likely that cells in the whole MBSFN area is under congestion.

7. The GCS AS sends the DL data to the UE via the newly activated unicast bearer with QCI value 65 or 66. The eNB under congestion keeps marking the CE codepoint of the new bearer’s packets with ‘11.’ The UE notifies the GCS AS that the congestion is ongoing by means of GC1 signaling.
8. The eNB detects that the congestion is resolved.

9. Now the eNB does not mark the CE codepoint to ’11’ and the UE informs the GCS AS that the congestion is resolved.
10. The recovered eNB again performs the MBMS Counting procedure and the UE shows interest. The UE may be designed to show interest as the CE codepoint is not set to ‘11’ anymore or the GCS AS may enforce the UE to show interest as it is informed that the congestion has been resolved.
11. The UE reports the GCS AS that the MBMS session is resumed.
12. The GCS AS triggers deactivation of the unicast bearer.

NOTE: Instead of the GC1 signaling in Steps 4, 7-c, 9-c, the CE codepoint of the UL packets can be used.

2.2 Evaluation
By means of the above solution, the GCS AS is successfully notified of the RAN congestion and recovery from the UE through the GC1 signaling. The RAN congestion and recovery are informed by the eNB to the UE using the CE codepoint. The solution requires only one standardization impact: During the MBMS Session Start and Update procedures, the MCE provides the eNB with the QCI based on which the eNB can select the MBMS bearer to be e.g. converted to the unicast bearer. Note that this impact is not necessary if the MBMS bearer selection is not required. The WI objective does not include notification to the selective GCS AS(s).
Other necessary impacts e.g. GC1 signaling and unicast bearer (de)activation triggering are not in the scope of standardization.

3 Conclusion
A solution which successfully accomplishes the objective of the work item has been described. The solution has only a single standardization impact. The CR [2] exhibits the impact.
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