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1. Introduction
The onion principle for EVS was presented in SA4#84 in [1] in the scope of the EVSoCS WI. According to this principle, EVS would have to be used in CS only with embedded "onion shells" (operating points) which always include the lowest bit rate(s) and lowest bandwidth (NB) - the CMR concept from AMR/AMR-WB would be used to strip off higher layers of operation points. This principle is illustrated in Fig. 1 (taken from [2]). This principle was proposed to "simplify" interworking for EVS. In SA4#85 the same principle is now proposed [2] to be generalized to all EVS-based voice services including MTSI (VoLTE).
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Figure 1: Three onion shells (taken from [2]).
The "onions" in Fig. 1 correspond to SDP parameters:
Onion A: a=fmtp xx br=5.9-8; bw=nb; [...]
Onion B: a=fmtp xx br=5.9-13.2; bw=nb-swb; [...]
Onion C: a=fmtp xx br=5.9-24.4; bw=nb-fb; [...]
If this "onion" principle was to be the exclusive way to use EVS, operators supporting EVS in both terminals and network would be ensured to use EVS at least with the "base onion" as  common denominator. Due to the embedded shell constraint, this common denominator includes in any case EVS-NB at 5.9 kbit/s (VBR) and its component CBR rates (7.2 and 8 kbit/s)). The question addressed in this contribution is: is such principle really answering operator needs with EVS and solving interoperability?

2. Background: EVS operating points compared to AMR and AMR-WB
[bookmark: _GoBack]We recall in Fig. 2 the list of possible EVS operating points, compared with AMR and AMR-WB.
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Figure 2: List of codec operating points.
*/† Note that 5.9 kbit/s is just an average bit rate on active periods expected for speech and does not correspond to any physical bit rate we explicitly show 2.8 kbit/s  in this table. At 13.2 kbit/s there are "normal" and "channel-aware" modes.
The payload format for EVS is defined in TS 26.445 Annex A and it allows specifying a range of bit rates / audio bandwidth or single bit rate / audio bandwidth. It appears that the onion principle is breaking interoperability with the existing payload format as it cannot support the possibility of single bit rate / audio bandwidth.

3. Detailed comments on onion principle and EVSoCS
The onion principle is actually a generalization of the AMR-WB (not AMR) CS codec set and CMR principle. For AMR-WB CS, the CS codec sets (configurations) always include the 3 lowest bit rates (6.6, 8.85 and 12.65 kbit/s) and CMR requests may be sent to fallback to this set.  This AMR-WB principle was just extended in [1] to cover not only bit rates but also audio bandwidth in the onion principle. A common "base onion" (defined as VBR+7.2+8 kbit/s in NB in [2]) is assumed to be always supported as a base layer of "codec set".
There are several important flaws in the onion principle:
1. The bit rate considered to be the lowest bit rate in the "onion" is VBR (5.9). VBR is a different animal from CBR bit rates of EVS, because it is variable bit rate operation in active periods. It is recognized that the use of VBR in LTE has impacts on existing E-UTRAN [3,4] and operators relying on existing LTE equipments would be impacted (with a required upgrade of eNodeBs) if VBR was to be always used by default. Moreover, VBR is not guaranteed to be the lowest bit rate! It actually operate at an average bit rate above 7.2 kbit/s CBR, and in this case 7.2 CBR would be the lowest bit rate. We request to keep the possibility to use or not VBR because of these impacts on RAN. Hence, if a mode set is to be defined, it must not always include VBR. We propose to include both options (with or without VBR) to give the freedom to operators to use or not VBR. This approach would be compatible with the payload format already defined in Rel-12 for EVS. With the proposed onion the UE could decide by itself to switch between VBR and CBR, and this cannot be mandated.
2. The onion principle is not compatible with the existing SDP payload format of EVS defined in TS 26.445 Annex A. The problem is that it ignores the possibility to set a single bit rate / audio bandwidth. We request to have flexibility in usage of bit rates and audio bandwidth for EVSoCS. Otherwise the risk to jeopardize the deployment of EVS compared to other codecs.
3. The audio bandwidth is a key QoS factor in voice services and it was a motivation to deploy HD voice services. The main reason for an operator like Orange to consider deploying EVS is to offer SWB/FB audio quality, on top of existing NB and WB services. This justification for EVS is reinforced by the status of EVS in MTSI and GSMA IR.92: EVS is only mandatory for SWB/FB. If the onion principle is applied, it would break the expectation of using EVS to offer "SWB/FB only" as there could be a operator-non-controlled reduction of the "full onion" to the "base onion" (whatever the actual reason, it would be allowed to go down to the "base onion" similar to the autonomous mode in 3G). 
4. With the onion principle, an operator cannot not anymore control audio bandwidth but only maximum audio bandwidth, it can only be sure that at least EVS-NB will be possible in any case with EVS (assuming EVS is used with TrFO)! The assumption in [2] 
The network operator has the means and duty to provide the wanted/needed network performance to keep the actually used EVS modes (bit rates and audio bandwidths) at the desired level. If e.g. SWB performance up to  24.4 kbps is desired, then EVS-SWB-6 provides the best possible conditions.
may only work if there were mandatory mechanisms to control audio bandwidth in the onion principle based on well-defined conditions. Such conditions are not specified! We could equally say that the vendor has the means and duty to make EVS work at the best quality level allowed by the network.
5. The onion principle is based on a "asymptotic" service scenario where EVS would be available in all terminals and all access networks, and would supersede existing codecs (AMR, AMR-WB). In such an homogeneous situation the onion principle would have some value to ensure EVS interoperability (though there are reservations on the lack of guarantee on QoS/audio bandwidth). It will take a significant time before this service scenario happens. A more realistic assessment is to include an heterogenous service situation with terminals that can access the services in LTE, UTRAN or GERAN with incremental support of AMR, AMR-WB, EVS, together with an interconnection with other non-3GPP services. 
6. Existing QoS monitoring tools for speech services rely on fixed audio bandwidth (the handover situation causing a change from WB to NB is just detected). With the onion principle various bandwidth ranges would be possible in a call and due to bit rate adapation (at least in CS) audio bandwidth variation could occur quite frequently (which is not the same as for handover cases). There is also currently no guarantee that a UE would use EVS-NB in a call, without operator control, if the onion principle is followed. 


4. Proposals
We understand the rationale behind the onion principle, but we request to include in addition the possibility to set single audio bandwidth for EVSoCS. 
We request to keep the possibility to use or not VBR because of impacts on RAN. Hence, if a mode set is to be defined for EVSoCS, it must not always include VBR. We propose to include both options (with or without VBR) to give the freedom to operators to use or not VBR.
We reiterate the request to include at least one SWB-only mode set in EVSoCS (including at least 13.2 kbit/s). This corresponds to include the "onion" 6 shown in Table 1 in addition to other proposals. We request to clarify what bandwidth range is assumed behind configurations 0 to 5 and the associated SDP parameters (range for 'bw')?
The problem of interoperability with codec sets in Table 1 (configuration 6) is the same as for AMR-WB interoperability. As long as operators agree on a SWB-only configuration at call setup, the interoperability is ensured by the basic codec set. There is nothing new here, however the audio bandwidth is ensured to be SWB under certain conditions (no handover with codec change, etc.) just like for AMR-WB.
In short, we request to keep the possibility to deploy EVS in the same way as AMR-WB has been deployed: with a single audio bandwidth.
The main question to be asked for the "onion principle" is: what is the default configuration to be defined for EVS for interoperability? We propose to define two configurations to be offered: one configuration according to the onion principle and one configuration taking mode set 6 proposed in the present contribution for this purpose. The first configuration is for EVS is when EVS supersedes existing codecs and the second configuration is to have EVS as additional SWB codec in addition to existing codecs. This covers two usage scenarios for EVS: one as an ubiquitous codec superseding existing codecs, another for SWB service.



Table 1: Requested codec sets (extended from [5]).
	Configuration →
(Config-EVS-Code)

↓ Codec Mode 
	
0
	
1
	
2
	
3
	
4
	
5
	
6
(SWB only)

	EVS Primary 24.4
	
	
	1
	
	
	1
	

	EVS Primary 16.4
	
	
	1
	
	
	1
	

	EVS Primary 13.2
	1
	
	1
	1
	
	1
	1

	EVS Primary 9.6
	1
	
	1
	1
	
	1
	1

	EVS Primary 8
	1
	1
	1
	1
	1
	1
	

	EVS Primary 7.2
	1
	1
	1
	1
	1
	1
	

	EVS Primary 5.9VBR
	1
	1
	1
	
	
	
	

	AMR-WB IO 12.65
	1
	
	1
	1
	
	1
	1

	AMR-WB IO 8.85
	1
	
	1
	1
	
	1
	1

	AMR-WB IO 6.60
	1
	1
	1
	1
	1
	1
	1
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