3GPP TSG-RAN WG3 #85bis
R3-142296
Shanghai, China, 6-10 October 2014
Title: 
Further study on Solution 6
Source: 
Samsung
Agenda item:
10
Document for:
Discussion
1 Introduction

In RAN3#85, the WI: Group call eMBMS congestion management was first treated and the following way forward for RAN3#85bis was agreed [1]:

· Aim to complete the study of the RAN based solutions from a RAN3 perspective:

· Resolving all functional issues where possible.

· Completing the evaluation of all solutions.

· Send an LS to SA2 requesting them to review and provide feedback, and providing any recommendations from RAN3 perspective. 

In light of the way forward, this paper clarifies Solution 6 briefly described [2] and resolves functional issues of it.
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. Figures 1 and 2 show the signaling flows for Scenarios 1 and 2, respectively.

Scenario 1
With the proposed signaling flow, the GCS AS may convert the delivery mechanism of the group where the number of users is not significant enough from PTM to PTP in case the MBSFN subframe is fully utilized.
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Figure 1: Signaling flow for Scenario 1.
1. The eNB detects high traffic utilization on the MBSFN subframe.

2. The eNB marks the CE codepoint with ‘11’ in PDCP SDUs of the MBMS bearers.
3. Through the GC1 application signaling, connected UEs (or a subset of connected UEs) notify the GCS ASs that congestion in the RAN is detected, i.e. the idle UEs do not react.
NOTE 1: During the initiation of the group call, the GCS AS may have pre-configured a number of UEs that would react to the CE codepoint set to ’11’ in case they are RRC connected. Reduction in the GC1 signaling is expected with this pre-configuration.
4. The GCS AS decides that the group should be served via unicast. Input for the decision includes the number of users in the group and a threshold nth, e.g. if the number of users is less than nth, i.e. it is likely that the GCS AS has made the group call to be performed via the MBMS even if the number of users does not really warrant PTM transmission, the group call will be changed to be supported by unicast.

5. The GCS AS triggers the unicast bearer activation/modification for the GCS.
Scenario 2
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Figure 2: Signaling flow for Scenario 2.
1-3. The same as Scenario 1.

4. The GCS AS decides that the group should be maintained to be served via MBMS since the number of users is not less than nth. The GCS AS may start a timer with value TGC_CM.
5. The overload is not resolved and the eNB keeps marking the CE codepoint with ‘11’ and the UE continuously signals the GCS AS.
6. If the timer expires and the UE still signals that the RAN is congested, the GCS AS makes a decision about which group(s) to pre-empt taking into account e.g. priorities of the groups.
NOTE 2: The length of the timer should be greater than the time required for the unicast bearer activation, which takes far less than one second.
2.2 Functional issues
How to ensure GCS AS switches or drops the correct number of groups?
Table 1 describes how a group is treated based on the number of users in the group and the time during which the GCS AS has been receiving notification from UEs which are members of the group.
Table 1: Actions taken to a group.
	
	(Time during which the GCS AS has been receiving notifications from UEs) ≥TGC_CM
	(Time during which the GCS AS has been receiving notifications from UEs) <TGC_CM

	(# of users in the group) ≥ nth
	Pre-empted (if priority is low)
	No action

	(# of users in the group) < nth
	Converted to unicast
	Converted/converting to unicast


Fine tuning of nth and TGC_CM would achieve switching or dropping the correct number of groups.
Coordination of the reaction of multiple GCS-AS?

Proper values of nth and TGC_CM may be configured in GCS ASs. It is noteworthy that the threshold for the unicast and broadcast decision is not standardized anywhere.

Or these values may be signaled on the MB2-C interface, e.g. the BM-SC may provide the GCS AS with nth and TGC_CM via the TMGI Allocation and/or Activate MBMS Bearer procedure(s) [3]. Note that “BM-SC functions for different MBMS User Services may be supported from the same or different physical network elements [4].” This means that one physical network element can control many MBMS User Services. For tight coordination of the reactions of multiple GCS ASs, the operator may ensure that these GCS ASs are connected to one physical network element. For deployment freedom, i.e. in order to allow multiple BM-SCs coordination, a new interface may be defined between BM-SCs in the same PLMN or the usage of the Mz interface may be extended; the interface may be exploited to exchange nth and TGC_CM.
The actual benefit of the “UE pre-configuration” component is unclear.

The benefit of UE pre-configuration is that the number of UEs that signal to GCS AS for the eMBMS congestion notification can be reduced, thus saving the uplink unicast resources. On the other hand, if the number of pre-configured UEs is too low, the reliability of the congestion notification might be threatened. The GCS AS may or may not pre-configure UEs or choose the number of pre-configured UEs based on its own decision, e.g. taking into account the capacity of the server. The pre-configuration should be viewed as an optional feature.
New signaling is required over GC1.

It is noteworthy that “the GC1 reference point exists between the GCS AS and the application client on the UE, and is not specified in this release of this specification [3].” If needed, [3] may specify that if the UE receives eMBMS congestion notification from the eNB, then the UE informs the GCS AS of the congestion in the eMBMS via the GC1 interface.
How does the GCS AS know how much action it needs to take to resolve the issue?

See Table 1.
It seems not possible for different eNBs to make the same decisions and at the same time (the solution requires synchronized packet marking).

First of all, in any case, eNBs may have different mechanisms on defining high utilized MBSFN subframe situation and/or overload situation. Thus, desynchronized reaction of eNBs upon congestion is generally expected.
In addition, the benefit of synchronized packet marking is unclear. Even with the desynchronized packet marking, the GCS AS may e.g. react to the very first notification from a UE and take actions on the group communication that the UE is involved.
2.3 Impact analysis
The solution has impact on the GC1 interface. Other possible but not essential impacts include:
· MB2: Delivery of nth and TGC_CM from BM-SC to GCS AS;
· New interface (or Mz): Exchange of nth and TGC_CM between BM-SCs; and

Enhancing the MB2 interface to deliver nth and TGC_CM is useful since coordination of multiple GCS ASs may become available. Otherwise, configuration effort is needed. In addition, defining a new interface or enhancing the Mz interface may be necessary for the coordination of multiple GCS-ASs. For these issues, we propose:

Proposal: To liaise SA2 asking to further study the benefits of defining interactions including BM-SC and GCS AS for the GCS AS coordination.
3 Conclusion
Solution 6 [2] is further specified and its functional issues are resolved. In addition, its impact is analyzed 
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