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Abstract of the contribution: This paper discusses the problem related to the scenario where the eNodeB does not support ECN or does not support MBR > GBR, while the PCRF not aware of this condition, still set MBR>GBR.
Discussion 
It was agreed that if the end-points have successfully negotiated the use of ECN, the PCRF can set MBR > GBR for 3GPP services like MTSI. It is assumed that when both of the end-points support the ECN, the end-point can trigger a codec rate reduction during congestion before the packets will be dropped in the network with the ECN pre-warning scheme.
Questions were emerged during online and offline discussion on this issue:
1. Whether we can assume that the eNodeBs of all releases since Rel-8 can support MBR > GBR? And what will happen if an eNodeB which does not support MBR>GBR receives a bearer request with MBR>GBR?

2. What will happen if an eNodeB which does not support ECN receives a bearer request with MBR > GBR? 

During offline discussion we reached a tentative conclusion which need to be confirmed by RAN groups that all eNodeBs regardless of Release are able to support MBR>GBR. Thus, eNodeBs since Release 8 will be able to handle bearer request with MBR>GBR, and set the GBR of the bearer to the GBR in bearer request, and set the MBR of the bearer to the MBR in bearer request.

Under the above assumption, however, there still is problem of the ECN capability of eNodeB. The ECN can only be supported by eNodeBs since Release 9. If a release 8 eNodeB receives and enforces an MBR>GBR bearer because the PCRF has determined to set the MBR>GBR due to successful negotiation of use of ECN by two communication end-points, the release 8 eNodeB will not be able to set ECN during system congestion, hence the UE will not be able to downgrade the codec bit rate based on ECN indication, and packets will be dropped and user experience will be impaired. 
According to TR 23.860, packet dropping is not an acceptable means to trigger codec rate reduction, and may worsen the situation, since some application may actually increase the media bit rate due to degraded channel conditions, that’s why the grace period before actually bit rate downgrading was introduced:

"SA4 has stated [S4-070314] that for 3GPP services like MTSI packet dropping is not an acceptable means to trigger a codec rate reduction. In particular for video the error propagation may greatly damage video quality. SA WG4 even states: "Dropping packets may actually increase the media bit rate if e.g. frame redundancy is invoked due to degraded channel conditions." This is why an operator may want to configure a policy that the PCRF shall check that the end-points have successfully negotiated the use of ECN, i.e. that a congestion pre-warning scheme has been put in place, before the network sets MBR>GBR for 3GPP services like MTSI. Note that MBR>GBR is allowed already in 2G/3G pre-Rel-8." 

From the above discussion, we conclude that the PCRF needs to know the eNodeB ECN capability before it makes decision on whether MBR>GBR should be requested. 
One proposal during discussion is to reach this purpose by static configuration. However, since the great volume of eNodeBs in an operator’s network, it would be hard to configure this on a per eNodeB bases. Besides, in scenarios of RAN sharing, an operator may make use of eNodeBs from different RAN providers; it would be hard to assume that all the eNodeBs serving an MNO have the same ECN capability. Hence, the static configuration mechanism seems not like a practical solution.
Another solution is to let the eNodeBs to report its ECN capability via BBERF/PCEF to the PCRF, similar to location and CSG information report already supported in 3GPP specifications. A release 10 eNodeB which support ECN and grace period should report its ECN capability to the PCRF, during UE attachment, or during handover, or other mobility events, and based on eNodeB’s ECN capability, the PCRF can decide whether to set MBR>GBR. Based on the above discussion, we propose to adopt this solution to solve the problem stated in this paper.
Proposal 

It is proposed that a release 10 eNodeB should report its ECN capability to the PCRF, during UE attachment, or during handover, or other mobility events, and based on eNodeB’s ECN capability, the PCRF can decide whether to set MBR>GBR. This proposal is embodied in 3 CRs respectively to TS 23.401, TS23.402, and TS 23.203 in S2-104506, S2-104507, and S2-104505.
It is also proposed to send an LS to RAN2 and RAN3, copied to SA4 to confirm the tentative conclusion regarding the eNodeB support of MBR>GBR regardless of eNodeB release. The LS is included in S2-104508.
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