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Abstract of the contribution: Discusses the need for VBR indication in EPS QoS signalling when codecs with variable bitrate (VBR) like EVS in VBR are used.
1. Introduction
SA4 send LS S4-151160/S2-160005 [1] to RAN2 (and SA2) asking RAN2 “to study whether it would be beneficial for the RAN (scheduler and/or admission control function) to be made aware of EVS-VBR mode.”

RAN2 answered in LS response R2-157129/S2-150043 [2] that:

The admission control at the eNB is left to implementation. Some companies believe it is beneficial for the eNB to be made aware of EVS-VBR mode: the difference in the average bit-rate between EVS-VBR and EVS-CBR can be used by the eNB to differentiate its determinations for admission control, e.g. the number of voice users and/or the number of best effort users to accommodate.  However some other companies think it would not change the way how admission control is performed in their eNB implementation.

Please note that RAN2 did not discuss how the eNB should be made aware of EVS-VBR as the definition of QoS parameters is out of the scope of RAN2’s responsibility. RAN2 believes SA2 can further study based on this input.

Observation 1: RAN2 indicates that it is beneficial for the eNB to be aware of whether EVS-VBR mode is used 

This paper discusses the options of how E-UTRAN can become aware of the use of EVS-VBR mode. 
2. How VBR indication can be signalled to RAN? 

Option 1: New QCI 

In this option is assumed that a new QCI will be defined in TS 23.203 and will be selected by the PCRF when the two ends successfully negotiate use of EVS-VBR mode. E-UTRAN can perform different admission control policies when the new QCI is used instead of QCI-1.
Pros

· Allows distinction between EVS CBR and EVS VBR modes in RAN and CN
Cons

· Triggers for SRVCC need to be added for the new QCI

· Backwards compatibility issues that may impact the call setup
· Cannot be used for other services (e.g. video)

· Protocol impacts (new QCI)
· Less flexibility for other codecs (i.e., need to define separate QCI for each codec with a different average bit rate)
Option 2: New EPS QoS parameter

With this option if the two ends successfully negotiate use of EVS VBR (or any other codec for voice or video that has the same characteristics), then a new parameter (call it VBR for convenience) can be signalled on Gx and then passed to all the downstream nodes as part of the EPS QoS parameters in dedicated bearer establishment procedure. This new parameter (VBR) can be used in conjuction with the QCI, MBR and GBR values to allow the E-UTRAN to apply the appropriate admission control policy. 

Pros

· New parameter can be used for EVS voice but also for other services (e.g. video) and codecs with the same characteristics

· Less backwards compatibility issue compared to option 1 since the receiving node can simply ignore the new parameter and pursue as normal with the rest of EPS QoS parameters received

Cons

· Protocol impacts (new parameter in Gx, S5/S8, S11, S1-C)
Option 3: Using specific (pre-defined) values of MBR and GBR when EVS-VBR is selected
A predefined set of MBR>GBR values of each EVS bitrate value can be defined (e.g. in TS 26.114) that will allow the receiving node (E-UTRAN) to implicitly distinguish against using EVS in CBR mode and/or another codec (say AMR) which always also uses CBR. 

For example if EVS bitrate is 8.0 kbps and CBR is negotiated then MBR=GBR=8.0 kbps shall always be used, instead if VBR is negotiated then MBR=8.0 kbps, GBR=5.9 kbps shall be used. 
Note: The specific combination of values can be left up to SA4 to decide, the above numbers are just for illustration.
Pros

· No protocol impacts, only a set of guidelines

Cons

· Less flexibility for other services/codecs, e.g., conflict if there is a CBR codec that uses the same rate as the average bit rate of a VBR codec.
· Can lead to reduced performance/poor service quality if, as indicated in [1], E-UTRAN “literally” perform admission control based on the GBR value indicated (e.g. legacy node receives the MBR>GBR) 

· MBR>GBR is also used for other purposes with different behaviour (e.g. voice/video rate adaptation, also when using ECN) 

· Support for mixing of VBR and CBR operation modes of a codec will not scale well, i.e., requires specifying multiple predefined sets of MBR>GBR values
3. Proposal
As illustrated in the comparison in clause 2, it is the opinion of the authors that option 2 is the most complete and future proof solution. 

It is proposed SA2 accept option 2 to signal the use of VBR mode to E-UTRAN. 
CRs for TS 23.401 (S2-150396) and TS 23.203 (S2-150395) are provided based on option 2. LS response to RAN2 and SA4 is also provided in S2-150397. 
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