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Abstract of the contribution: GCS AS supports a mixture of unicast and MBMS bearers. One of the key mission critical capability of such a system is to be able to adapt the downlink traffic to rapidly changing conditions and to be able to rapidly switch downlink traffic between MBMS bearers and unicast bearers. A typical situation requiring this functionality can happen when congestion or overload of the MBMS allocation occurs. This situation has been studied by RAN3 in Rel-12, starting in Sept 2014. Due in part to limited time until the scheduled completion of Rel-12, and to a desire for no, or minimal change to most subsystems so late in Rel-12, RAN3 has settled on a non-optimal solution (known in RAN3 as Solution 2bis) for rel-12. SA2 and RAN3 have exchanged liaisons statements and SA2 has indicated that it will study the issues and provide further guidance in Rel-13. This contribution defines the key issue to be studied.   
---------------------------------------------------------------------------------------------------------------------------------------------

It is proposed that the following changes be made to TR 23.741.

**************** First Change **************

5.x
Key Issue #x-  MBMS Congestion Mitigation for Rel-13
5.x.1
Description


The RAN3 provided Rel-12 Solution 2bis works essentially as follows:
1. The eNB(s) detect(s) instantaneous congestion and notifies the MCE via a message on the M2 interface

2. The MCE selects an active MBMS bearer based on its priority and pre-emption characteristics and makes a decision to terminate it.
3. MCE communicates the decision to the eNB(s) via a message on the M2 interface, identifying the MBMS bearer (MTCH) to be terminated
4. In the next MSI (i.e. typically 40 ms or 80 ms after receiving the termination notification from the MCE) the eNB(s) signal(s) on the MCH containing the MTCH to be terminated that the selected MTCH will be terminated; the signalling is at the MAC-layer.

5. The UE(s) receive(s) the MAC-layer signalling on the MCH and transmit the information on the uplink unicast channel (GC1 interface) to the GCS AS which established the MBMS bearer on the MTCH to be terminated. The GCS AS may take appropriate action, e.g. starting to switch UEs to unicast.
6. At the end of the MBMS repetition period (i.e. typically at the next 5.12 s or 10.24 s boundary) the termination becomes effective and the new MBMS Configuration Schedule will not contain the terminated MBMS bearer. 
NOTE: The solution supports only MBMS bearer automatic termination. It does NOT support automatic resumption of a terminated MBMS bearer.  
The Rel-12 Solution 2bis has several shortcomings that may prevent its use in practice, namely:
· The decision communicated by the MCE to the eNB on what TMGI (or MTCH) will be terminated is not reliable since the termination(s) of the MTCH(s) will occur at the end of the 5.12s representing the current scheduling period.  Between the time the eNB/UE/GCS AS are informed and the next 5.12s boundary there may be 5.12s / 40 ms = 128 occasions (or 64, if 80 ms MSI are used) for changes to occur in the system and be reported, which will make the MCE perform different terminations than those communicated initially. Lack of guarantee makes the early notification of the GCS AS useless versus Solution 2, as it cannot take proper action (may end up switching most of the MBMS traffic to unicast).
· Even if the MCE keeps its commitment on which bearer will be terminated, it is possible that an activation of the “red button” on a regular active group will transform it (and the associated bearer) into an emergency group (and emergency bearer, respectively); UE will generate a session update to update the priority in the ARP. It is unclear how long it will take to perform the update and it is possible that the emergency TMGI may end up being suspended. Suspending an emergency call is a grave error.

· The GCS AS, rather than the MCE, is the entity that has most of the application-specific knowledge and can make a better decision on how to handle the congestion. However it cannot choose which TMGIs to stop traffic on: it will be told of the congestion after the suspension was done by the MCE.

· As the TMGI is terminated, the GCS AS loses some of the capabilities to mitigate congestion: e.g. it cannot remove the video but keep the audio on a TMGI since it is suspended (gone!)
· Because restoration involves the broadcast of the updated TMGI on the MCCH, restoration has an intrinsic latency of at least 5.12 s. That makes it hard for the system to respond fast by adding a new group/bearer as the situation changes rapidly.
· Even if the MCE restores the same TMGI value on MCCH, it is not guaranteed that the group and bearers initially associated with the suspended TMGI did not change during the suspension period. Therefore the restoration is not automatic, and essentially requires another start (from the beginning) of the TMGI.
· The solution does not differentiate between “simple congestion” (traffic build up towards a high threshold, but without data loss) and “overload” (severe congestion resulting in packet being dropped). This difference is important because, if properly signalled, simple congestion can be in principle mitigated via rate reduction and adaptation, without the need to terminate the bearer. 
 It is proposed that some study of this Key Issue should occur and potential solutions be proposed, as candidates for inclusion in the TS. 
5.x.2
Architectural Requirements

There are two possible ways to signal conditions detected at the eNB to the GCS AS. One alternative is shown in Figure 5.x.2-1 and corresponds to RAN3’s Solution 2bis adopted and implemented for Rel-12.
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Figure 5.x.2-1: Potential radio interfaces signalling path for congestion notification  
Another alternative is shown in Figure 5.x.2-2 and corresponds to RAN3’s Solution 1 (not implemented in Rel-12).
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Figure 5.x.2-2: Potential network interfaces signalling path for congestion notification  
NOTE: Although a signalling path will have to be chosen, the choice on how to signal (via network or via the radio interface) is not essential for addressing the key issue.
**************** End of First Change **************
 [...]
**************** Second Change *********************
6.1
Solution y: 
6.y.1
Description

Editor's Note: Describe the solutions. Sub-clause(s) may be added to capture details, procedural flow etc. 

6.y.2
Impacts on existing nodes and functionality
Editor's Note: Capture impacts on existing 3GPP nodes and functional elements.

6.y.3
Solution Evaluation

Editor's Note: Use this section for evaluation at solution level.
**************** End of Second Change **************
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