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1. Introduction
In the last meeting, RAN2 received an LS from SA4 on QoS for EVS-VBR Codec Operation [1], in which SA4 asked the following question.

· SA4 asks 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 briefly discussed the issue [2], but could not conclude if there is any benefits for the eNB to be aware of EVS-VBR.
2. Discussion
SA4 explained in their LS how EVS-VBR codec works. VBR codec achieves a lower average bit rate than CBR codecs while maintaining the same voice quality. Table 1 below (was also in [1]) lists the individual frame rates depending on input speech characteristics. EVS VBR mode combines these different bit-rates to produce an average bit-rate of 5.9 kbps over “active” speech, although the theoretical absolute maximum bit-rate is 8.0 kbps.

Table 1: Individual frame rates depending on input speech characteristics for EVS VBR mode

	Characteristic of Voice
	Codec Rate of 20ms frame (kbps)

	Stationary Voiced and Un-voiced Speech
	2.8

	Generic frames (not highly correlated and not unvoiced)
	7.2

	Transient /speech onsets
	8.0


The document [2] tried to show the differences in radio resource usage between EVS 5.9kbps Mode (VBR) and EVS 8.0kbps Mode (CBR). EVS 5.9kbps Mode (VBR) naturally showed the less resource usage for the same number of voice users and hence allowed more resources to be left for best effort data.
It was commented that the theoretical maximum bit-rate has to be guaranteed and therefore those VBR and CBR codecs have to be treated equally in the admission control. While this is possible eNB implementation, another alternative for the eNB implementation is to rely on statistical multiplexing of voice users in case of VBR. We believe reasonable eNB implementation will not allow voice users to use the entire radio resource of a cell and instead will spare some resources for other services than voice calls, e.g. best effort data. In an unlikely event of spike in terms of radio resource demand from VBR voice users, the eNB can temporarily preempt the resources for the best effort data in order to serve the demand from voice users.
All in all, we believe the knowledge on VBR codec with respect to CBR codec allows the eNB to make a tradeoff in admission control determinations, e.g. the number of voice users and/or the number of best effort users to accommodate, and optimize the voice capacity of the system.
3. Proposal
From the discussion in this document, the co-sourcing companies propose to reply to SA4 that RAN2 thinks it is beneficial for the eNB to be made aware of EVS-VBR mode. RAN2 does not have to 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. Instead, SA2 can further study that based on RAN2 input.

A draft reply LS to SA4 based on the proposal above is provided in [3].
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