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1 Introduction

SA4 will be looking for inputs on the characterization phase testing of the EVS codec starting as early as the April meeting.  This contribution is intended to facilitate some early discussion on the subject within the collaboration in advance of any SA4 discussion.
The input below is a result of reviewing the EVS performance requirements document as well as the characterization test results of both the AMR and AMR-WB codecs.  In addition, the gaps in the EVS codec selection phase testing need to be considered.  References to EVS-3 are made below as appropriate.
2 Scope of Characterization Phase Testing

Per the agreement in SA4, 722K € are allocated to the selection phase test with the remainder to the characterization phase test.  Of the remainder, app. 281K € is reserved for the assigned test labs, with approximately 77K € left to the discretion of SA4.  The 281K € portion should be enough for 11 experiments (22 tests).  (See contribution S4-140203, and the TSG-S4#77 meeting summary).
While first inputs on the characterization phase of testing are expected only at the April meeting of SA4 (SA4-78), the characterization phase documents must be complete by the August meeting (SA4-80).  Characterization phase test results are due in the November meeting (SA4-81).  Assuming the characterization phase testing is contingent on, and will not start until after the EVS codec selection, (SA4-80bis), the entire host/crosscheck lab, listening tests and GAL must be completed in approximately two months.
3 Subjective Testing

Additional subjective testing of the EVS codec in the characterization phase is needed for several reasons:

-testing of conditions that the selection phase did not have room for
-testing of conditions specifically deferred to characterization by the performance requirements including optional modes

-and testing of the EVS codec assuming use cases beyond the typically assumed VoLTE use case.
The following table contains categories of tests that are candidates for the characterization phase.
Table 1: proposed test conditions to be included in EVS Characterization.

	Category
	High Level
	Detail
	Priority (H,M,L)
	Exp. Alloc.

	Characterization of the EVS Codec in typical VoLTE environment
	As it is anticipated that the first widespread use of the EVS codec will be in VoLTE, there is value in characterizing the codec in an environment similar to that of the VoLTE service.  The SQ SWG is in the process of defining a set of delay-loss profiles that are more representative of LTE than the delay-loss profiles currently in 26.114. 
 
	-VoLTE delay-loss profiles 


	
	

	
	In addition, the codec could be tested in edge-of-cell scenarios where the packet losses would be larger than normal.  
	-VoLTE edge of cell scenarios (higher frame erasure rates)
	
	

	Characterization of the EVS codec in environments other than VoLTE
	Two potential use cases for the EVS codec are legacy circuit-switched calls in 3G networks and OTT Voice over IP.  Consideration of these cases would lead to testing the codec in areas stated below.
	-General VoIP calls where error rates could be higher than in VoLTE (correlated frame erasures)

-higher error rates than seen in selection phase testing (random frame erasures at > 3%), characterize degradation as a function of error rate.

-testing of the channel aware mode (10% FER)

-comparison with legacy AMR, AMR-WB in circuit-switched operation (error patterns based on C/I’s defined in previous characterizations)
	
	

	Broader characterization of the AMR-WB IO mode
	The selection phase was limited in its coverage of the AMR-WB interoperability mode, particularly case C that was deferred entirely to the characterization phase.  Case C is a test of the entire interoperable codec (both encoder and decoder).  In addition, there has yet to be any testing of the AMR-WB IO mode codec with JBM profiles.
	-bit rates not covered in the selection phase

-case C (enhanced encoder/enhanced decoder, EVS-3, Section 5.3)

-performance with JBM (EVS-3, Section 5).
-Circuit-switched FER patterns
	
	

	Native mandatory modes deferred to characterization
	Not all of the codec modes could be tested in the selection phase.  In addition, some were specifically deferred to the characterization phase.  Note that while EVS-3 calls for testing of NB mixed/music with delay/loss profiles in the characterization phase, these conditions are already in the draft of the selection phase experiments.
	-additional SNR’s (Section 3)

-additional noise type/bandwidth combinations (Section 3)

-tandeming requirement of Section 7 of EVS-3 (tandeming with AMR 12.2).

-self tandeming, cross-tandeming with other codecs.

-delay/loss profiles for bandwidths/input signal categories not tested in Selection (Annex C).

-switching from any rate/mode to any other rate/mode (Section 6, table 9).
	
	

	
	JBM jitter/loss profile
	LTE jitter/loss profile and other jitter/loss profiles not tested in EVS Selection
	
	

	
	VBR
	
	
	

	Native mandatory modes under new testing conditions.
	Tandem conditions with different frequency masks

(MSIN/MIRS/FLAT)
	-
EVS-WB to G.711.1EB

-
G.711.1WB to EVS-WB

-
G.711 (u-law [MIRS/FLAT]) to EVS-NB ([MSIN/FLAT])

-
G.711 (A-law [MIRS/FLAT]) to EVS-NB ([MSIN/FLAT])

-
EVS-NB ([MSIN/FLAT]) to G.711 (u-law [MIRS/FLAT])

-
EVS-NB ([MSIN/FLAT]) to G.711 (A-law [MIRS/FLAT])

-
EVS-NB ([MSIN/FLAT]) to AMR ([MSIN])

-
AMR ([MSIN]) to EVS-NB ([MSIN/FLAT])

-
EVS-WB to G.722

-
G.722 to EVS-WB

-
EVS-SWB to G.722.1

-
G.722.1 to EVS-SWB


	
	

	
	Newly defined SNR’s, frequency masks, and tandeming conditions
	Noise type assignment to bandwidth not tested in Selection

Additional SNR levels for objective performance (e.g., CAR SNR 10dB, Street SNR 15dB)


	
	

	
	Additional Languages: Conditions tested in EVS selection but with different languages
	Japanese?

French?

Korean?
	
	

	
	Additional reference codecs
	-
AMR

-
AMR-WB

-
OPUS

-
-
G.711 u-law [MIRS/FLAT]

-
G.711 A-law [MIRS/FLAT]

-
G.711.1 NB u-law

-
G.711.1 NB A-law

-
G.722-
G.729
	
	

	Optional modes not tested in selection
	Optional capabilities of the EVS codec include channel aware mode, stereo operation and fullband operation.  The testing of all optional modes has been deferred to the characterization phase by EVS-3.  

The channel aware mode is part of our EVS codec.  If the stereo and fullband features are included in the EVS codec, the determination of their benefit is to be decided based on characterization phase test results.  Therefore, assuming are able to add these features to our codec, their testing will be a high priority for characterization.
	- dual-mono stereo:  if available.  Characterization test results determine if to be included.  Comparison to 3GPP audio codec. (Section 8.2)

-fullband (Section 8.1)

-channel aware mode (requirements for inclusion given in Section 8.5 of EVS-3).

-DTX higher than 24.4 (Section 8.4)
	
	


4 Objective Testing

EVS-3 also specifies additional objective testing after the selection phase as follows:

-Measure native and IO EVS modes ADR with additional SNR/noise types (9.1)

-Measure native EVS mode ADR with music/mixed input. (9.1)

-JBM delay will not vary significantly between content types: this will be verified after the selection. (9.3)

5 Conclusion

The intent of this document is to initiate a discussion about the content of the characterization phase testing by identifying candidate areas of testing for discussion and prioritization.  While acknowledging competing priorities for our time in the EVS standardization process, there is some concern about our preparation time for the characterization phase.
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