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1. Introduction
This document gives comments on the bit rate related issues from the operators’ point of view in hope to converge the discussion. One of the issues is discussion on Constant Bit Rate (CBR) and source-controlled Variable Bit Rate (VBR), and the other is operating modes. Finally, this document proposes bit rates design constraint.
2. CBR and source-controlled VBR
As shown in S4-100834[1], there is no immediate benefit from using source-controlled VBR in terms of VoIP capacity on LTE. Therefore, the sources propose to mandate CBR in the design constraints. At the same time, sources also do not want to rule out the benefit of using source-controlled VBR in general, particularly considering its efficiency for a certain set of applications. Thus sources propose to support source-controlled VBR as an optional feature of EVS codec.
3. Minimum operating points

There were many proposals on bit rate operating modes similar to that of AMR and AMR-WB for SWB of EVS codec, especially on around 12 kbps and 24 kbps. Specifically, around12 kbps maintains capacity and coverage same as those of AMR or AMR-WB, while it provides enhanced experience to the users.
In addition to that, several organizations proposed high bit rates, i.e., 128 kbps at maximum. For EVS codec as future proof, having such high bit rates seems reasonable, if following three points are considered carefully.
1) To avoid complicating implementations, system optimizations and operations and to avoid costly testing efforts, fewer number of bit rates should be supported, using a limited and discrete number of bit rates, at 12, 16, 24, 32, 48, 64, 96 and 128 kbps, is therefore favourable. Those figures are based on 12x2n and 16x2n.
2) At this point of time, it is unknown what the bit rate of EVS codec showing excellent quality, e.g., almost transparent to SWB quality, is. If we find saturation point in terms of quality, such point should be the maximum bit rate of EVS codec.

3) It is again proposed that all the bit rates should be determined based on TB sizes as proposed in S4-100559[2]
4. Proposal
According to the discussion above, the sources proposes following bit rates shown in the table below as the design constraint.
	Parameter
	Design Constraint
	TR 22.813 V10.0.0
	note

	Bit Rates
	Codec shall operate in constant bit rate (CBR) at around 12, 16, 24, 32, 48, 64, 96 and 128 kbps.
Codec should support source-controlled variable bit rate (VBR).

[NOTE1]
Codec may operate at different bit rates from the above operating points, as long as it fits into the same Transport Block Sizes [3], with anticipated overheads such as out-band signalling, IP/UDP/RTP headers, and padding bits. 

[NOTE2]
The maximum bit rate should be determined according to the saturation point in terms of quality, e.g., near transparent to SWB original signal. 
	
	


5. Conclusion
This document discusses on the key open points of bit rates of EVS codec design constraints from operators’ point of view. Consequently, the sources propose bit rate design constraint that mandates constant bit rate, at around 12, 16, 24, 32, 48, 64, 96 and 128 kbps.  
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