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Conclusion and Proposal
To make MBR>GBR bearers useful for an application / service based on bit rate adaptive codec requires that when sending beyond GBR the network can notify the media end-points of incipient congestion ahead of time. This is to allow the media end-point to trigger a codec rate reduction before packets need to be dropped in the network. With the Explicit Congestion Notification (ECN) scheme supported for UTRA and E-UTRA, and voice and video codecs this requirement is met. So given that the media end-points have successfully negotiated the use of ECN we see no problem with allowing MBR>GBR bearers.

We therefore propose that SA2 agrees the text proposal in the following section.

Text Proposal for TR 23.860 V 0.1.0

5.5
Setting of Maximum Bit Rate (MBR) to be greater than the Guaranteed Bit Rate (GBR) over E-UTRA
The definition of MBR allows elastic applications (such as video) to make use of additional network resources that might be available for non-guaranteed periods of time.  This allows the applications to take advantage of additional capacity when it is available while being flexible enough to react when such resources are no longer available to the application. 

To achieve the gains for MBR it is necessary to support configuration of the MBR value greater than the GBR value.  .  It should also be noted that setting MBR greater than GBR is already supported in UTRAN and such a configuration should also be supported for E-UTRAN.


To make MBR>GBR bearers useful for a 3GPP application / service (e.g., MTSI) based on bit rate adaptive codec requires that when sending beyond GBR the media end-points become aware of incipient congestion ahead of time. This is to allow the media end-point to trigger a codec rate reduction before packets need to be dropped in the network. With the Explicit Congestion Notification (ECN) scheme supported for UTRA/HSPA and E-UTRA, and for voice and video codecs this requirement is met. So given that the media end-points have successfully negotiated the use of ECN no problem has been identified with simply allowing MBR>GBR bearers.
Recall that SA4 has clearly 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. SA4 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. But we are not aware of one single deployment and actual use of MBR>GBR bearers in any commercially deployed 2G/3G network. 

UE’s are recommended to reduce the codec rate down to the GBR value when receiving congestion indication via ECN to avoid packet dropping. This is because the UE cannot know whether traffic exceeding the GBR can still be handled by the eNB.
The following should be captured in TS 23.203 Rel-10 as a NOTE: 
“NOTE: To avoid the risk of packet dropping and reduced service quality for 3GPP services (like MTSI) an operator may want to configure the following policy: The PCRF only sets the Maximum Bit Rate (MBR) to be greater than the Guaranteed Bit Rate (GBR) if and only if the service authorization also indicates that the end-points have successfully negotiated the use of ECN.” 
In addition, the following text should be appended to the paragraph above NOTE 2 in Section 6.1.7.2 of TS 23.203 ...
“In case an SDF aggregate’s MBR is larger than its GBR the scheduler may apply this preferential treatment only until the SDF aggregate’s GBR has been satisfied and when a grace period of 300 ms is passed after indicating congestion with ECN.”
Also, the following text in Section 4.7.4 of TS 23.401 ...

“The MBR of a particular GBR bearer shall be set equal to the GBR.

NOTE 2:
Support for "MBR > GBR" bearers may be introduced in a future Release.” 
… should be replaced with …
“The MBR of a particular GBR bearer may be set larger than the GBR.”
In addition, the following text should be appended to the first paragraph of Section 4.7.4 of TS 23.401 ...

“To make sufficient time available for end-to-end codec rate adaptation the E-UTRAN should attempt to not drop any packets for a grace period of 300 ms after it has indicated congestion with ECN.
NOTE 2:
This behaviour allows an end-to-end codec rate adaptation even in the case that the UE starts with a higher bitrate than the GBR..”
It is also recommended that RAN2 studies and incorporates any necessary changes to their specifications to support this.
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