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Abstract of the contribution: Shows why the capability is desirable and necessary, explains and evaluates the proposed solution, shows that it has low impact on the system and concludes with recommendations.                                                             ---------------------------------------------------------------------------------------------------------------------------------------------
It is proposed that the following changes be made to TR 23.741.
**************** First Change **************
[bookmark: _Toc420845653]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 23.246: "Multimedia Broadcast/Multicast Service (MBMS); Architecture and functional description".
[3]	3GPP TS 23.468: "Group Communication System Enablers for LTE (GCSE_LTE); Stage 2".
[4]	3GPP TS 26.346: "Multimedia Broadcast/Multicast Service (MBMS); Protocols and codecs".
[5]	3GPP TS 36.444: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); M3 Application Protocol (M3AP)".
[6]	3GPP TS 36.321: "Medium Access Control (MAC) protocol specification".
[7]	3GPP TR 36.868: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Study on group communication for E-UTRA".
**************** End of First Change **************
**************** Second Change ******************
[bookmark: _Toc420845689]6.5	Solution 5: Congestion signalling - informative only, as an examplehandling mitigation / optimization for Rel-13
[bookmark: _Toc420845690]6.5.1	Description
Editor's Note: Describe the solutions. Sub-clause(s) may be added to capture details, procedural flow etc.
6.5.1.1	Why additional work is desirable and necessary for Rel-13
The congestion handling solution for Rel-12 assumes the optimistic case when, upon detection of MBMS congestion, there are enough unicast resources (e.g. DL GBR bearers) in the most congested cell such that the traffic on the suspended MBMS bearer can be unloaded onto the unicast resources.  In many practical cases, though, the congestion in such cell will affect both PTM and PTP (unicast) traffic. For example, during incidents, consumer traffic (e.g. emergency calls and survivors calling relatives) and Public Safety traffic will have to compete with each other and with other Public Safety traffic. 
The priority and pre-emption mechanisms help in choosing the bearer to suspend, but there is no guarantee that , for example, police, fire and ambulance services can be automatically arbitrated effectively among one another. Different services may end up having the same priority and the choice of which one to suspend is better left to the dispatcher.
Even if initially there is no unicast congestion, a first unloading of MBMS traffic to unicast may create unicast congestion, such that a subsequent MBMS congestion occurrence could easily start in a unicast congestion situation. 
The following Figure 6.5.1-1 provides an illustrative example of a possible example solution for key issue 2, further evolution is FFShow Rel-12 MBMS congestion mitigation works when there are unicast resources available.  There is some peak resource consumption during the MN and PQ time intervals, but no data loss. 
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Figure 6.5.1.1-1: Example of MBMS congestion mitigation when unicast resources are available
The following Figure 6.5.1-2 provides an illustrative example of attempted Rel-12 MBMS congestion mitigation for UEs for which unicast resources are NOT available.  There is data loss (service interruption) during the time interval NP. A minimal amount of new work is necessary and sufficient to avoid service interruption (data loss).
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Figure 6.5.1.1-2: Example of attempted MBMS congestion mitigation when unicast resources are NOT available

6.5.1.2	Proposed solution for Rel-13 
Figure 6.5.1.2-1 shows an explanatory signalling flow for the proposed solution.
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[bookmark: _Toc420845691]Figure 6.5.1.2-1: Example flow of MBMS congestion mitigation signalling
1.	The target UEs have ongoing group communications. In this example, source UE1 transmits both audio and video.
2.	The target UEs are receiving downlink data via MBMS Delivery from the GCS AS. The data originates in the source UEs, which send it to the GCS AS on uplink unicast channels. It is assumed that the incoming data from both source UEs shown is delivered on different TMGIs identifying different MTCHs on the same PMCH.  
3.	Based on pre-configuration of the eNBs and on the incoming MBMS traffic, the eNBs detect MBMS congestion levels on that PMCH that warrant direct mitigation by the GCS AS.
4.	The eNBs send an indication to the target UEs that the MBMS congestion levels warrant direct mitigation by the GCS AS.
5.	Over GC1, the target UEs notify the GCS AS of the need for MBMS congestion mitigation. The list of the TMGIs transmitted on the PMCH on which congestion was reported and the PMCH id are reported.
6.	The GCS AS decides to reduce the MBMS traffic  send on the DL to the target UEs.
7.	The GCS AS reduces the traffic to the target UEs by immediately stopping sending the video media, while continuing to send the audio from source UE1. Incoming uplink traffic from source UE1 and UE2 is not affected yet.
8.	The GCS AS signal the source UE2 to reduce its vocoder rate, such it generates smaller packets. 
NOTE:	Assuming transport and processing delays of the order of magnitude shown in 5.1.1 and 5.2.1 of TR 36.868 [7] and considering vocoders with sample periods of 20 ms and bundling factor of 4, the total latency of the loop that includes reporting of congestion all the way to the source UE, vocoder rate adjustment and adjusted traffic reaching the target UE via MBMS should be less than 480ms. 
9.	The GCS AS signals the source UE1 to stop generating video packets. 
10.	The downlink traffic towards the target UEs is minimized, as the source UEs have reduced the amount of traffic generated.
11.	The eNBs detect the end of the MBMS congestion.
12.	The eNBs send an indication to the target UEs that the MBMS congestion levels are normal (no more MBMS congestion).
13.	Over GC1, the target UEs notify the GCS AS that the need for MBMS congestion mitigation is over. The PMCH id associated with the initial request is reported, to identify the congestion situation that just ended. 
14.	The GCS AS makes decisions on restoring some or all of the initial traffic.
15.	The GCS AS signals the source UE1 to resume video.
16.	The downlink traffic towards the target UEs is partially restored, as it now contains the video from source UE1, but still carries reduced vocoder rate packets from source UE2.

6.5.2	Impacts on existing nodes and functionality
Editor's Note: Capture impacts on existing 3GPP nodes and functional elements.
The following functionality is required for this proposed solution, in addition to the functionality in Rel-12:
· GCS AS: receive on GC1 notifications from the UE of the start and end of congestion. The GCS AS may decide to suspend/resume immediately a video stream while allowing audio to continue. It may order the source UE to reduce/restore the codec rate. 
· eNB: configured to be able to distinguish between severe congestion/overload (and proceed as in Rel-12 with notification of the MCE leading to bearer suspension) and relatively moderate or up-trending congestion (and proceed as in this proposed solution, with sending an indication of congestion to the UE using an Extended MCH Scheduling Information MAC Control Element (see 6.1.3.7a of TS 36.321 [6]) as explained below).
· UE: able to interpret the MBMS congestion indications received from the eNB and translate them into GC1 notifications to the GCS AS
There are no impacts on other nodes.
The Extended MCH Scheduling Information MAC Control Element (see 6.1.3.7a of TS 36.321 [6]) was added in Rel-12 specifically to handle MBMS Congestion. It is transmitted on the PMCH where congestion occurs. The following addition/change (to be performed by RAN2) is shown as an example of the potential realization for this solution:
[bookmark: _Toc414969680]

6.1.3.7a	Extended MCH Scheduling Information MAC Control Element
The Extended MCH Scheduling Information MAC control element illustrated in Figure 6.1.3.7-2 is identified by a MAC PDU subheader with LCID as specified in Table 6.2.1-4. This control element has a variable size.
For each MTCH the fields below are included:
-	LCID: this field indicates the Logical Channel ID of the MTCH. The length of the field is 5 bits;
-	Stop MTCH: this field indicates the ordinal number of the subframe within the MCH scheduling period, counting only the subframes allocated to the MCH, where the corresponding MTCH stops. Value 0 corresponds to the first subframe. The length of the field is 11 bits. The special Stop MTCH value 2047 indicates that the corresponding MTCH is not scheduled. The value range 2043 to 2046 is reserved.
For each MTCH the fields below may be included:
-	LCID: this field indicates the Logical Channel ID of the MTCH. The length of the field is 5 bits. LCIDs x…x+y shall be equal to or a subset of the LCIDs 1…n;. If S field is set to 001, the value of y should be 0 and the value of LCID x is not used. 
-	S: this field indicates that there is congestion on the MCH or that the transmission of the corresponding MTCH is to be suspended. The S field is set to 000 for suspension or to 001 for congestion. All other values are reserved.


Figure 6.1.3.7a-1: Extended MCH Scheduling Information MAC control element

[bookmark: _Toc420845692]6.5.3	Solution Evaluation
Editor's Note: Use this section for evaluation at solution level.
The proposed solution complements and optimizes the Rel-12 solution, by providing a “softer” approach than in Rel-12: MBMS congestion is mitigated by reducing traffic rather than suspending the MBMS bearer. It will work together with the Rel-12 solution, in the sense that if the congestion is moderate the reduction in traffic may be performed first, leaving the more drastic Rel-12 bearer suspension approach for cases of severe congestion. In particular, the Rel-12 approach relies on non-congestion of unicast resources to unload the MBMS traffic. In practice, congestion may affect both MBMS and unicast traffic in the same cell. Thus adopting this solution will work well regardless of the congestion situation affecting the unicast resources.
The proposed approach is very simple, relying on well known technics for traffic shaping: e.g. eliminating video while keeping audio on, and/or reducing vocoder rates.
Last but not least, the impact on the system is very light both in terms of number of susbsystems affected and in the nature of the changes.
**************** End of Second Change **************
**************** Third Change **************
[bookmark: _Toc250980595][bookmark: _Toc326037266][bookmark: _Toc420845693]7	Overall Evaluation
Editor’s Note: This clause will provide evaluation of different solutions.
[bookmark: _Toc310438276][bookmark: _Toc324232204][bookmark: _Toc326248679][bookmark: _Toc420845656]7.2	Overall Evaluation of Solutions for Key issue 2
See 6.5.3.
[bookmark: _Toc310438366][bookmark: _Toc324232216][bookmark: _Toc326248735][bookmark: _Toc420845694]8	Conclusions
Editor's Note: This clause is intended to list conclusions that have been agreed during the course of the study item activities. This should also capture the guiding principles and documentation approach for creating CRs to normative specifications within the responsibility of SA2.
8.2	Conclusions for Key issue 2
Communicate and consult with RAN2/RAN3 via a liaison statement and then proceed with a Rel-13 CR against 23.468 based on the content of 6.5.1.2.
**************** End of Third Change **************
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