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1 Introduction
This document presents the outcome of the JBM objective performance evaluation of EVS channel aware mode. The JBM objective performance evaluation results for non-channel aware modes were previously presented in S4-141084 for the EVS selection candidate. The results presented in this document are based on the 3GPP approved EVS fixed point code in 3GPP TS 26.442.
2 Testing Conditions and Results
Tables 1 and 2 present the EVS channel aware mode conditions tested in Experiments W1 and S1 from EVS Characterization Testing.  The objective performance evaluation results presented in this document are pertaining to the modes that were tested in EVS characterization testing. In particular, this document reports the delay and JICO (jitter induced concealment operations) objective performance conformance as defined by 3GPP TS 26.114 for delay error profiles 1-6 (MTIS profiles) and 7-10 (VoLTE profiles). The four VoLTE profiles were defined in Annex D of the EVS-7c document and used for EVS Characterization Testing. The evaluation was done by setting the frame offset for partial redundancy to 3 (o=3) and frame erasure rate to HI (p = HI).  
The test conditions used and the JBM performance evaluation results are given in Table 3.
	Label
	Condition
	Codec
	Bit rate
	DTX
	Level
	FER/Profile
	RF

	c43
	channel aware mode clean channel (p=HI, o=3)
	EVS-WB
	13.2CA
	on
	-26 dBov
	 
	on

	c44
	channel aware mode MTSI bundled frame erasures (p=HI, o=3)
	EVS-WB
	13.2CA
	on
	-26 dBov
	Profile 5
	on

	c45
	channel aware mode frame erasures (p=HI, o=3)
	EVS-WB
	13.2CA
	on
	-26 dBov
	Profile 7
	on

	c46
	channel aware mode frame erasures (p=HI, o=3)
	EVS-WB
	13.2CA
	on
	-26 dBov
	Profile 8
	on

	c47
	channel aware mode frame erasures (p=HI, o=3)
	EVS-WB
	13.2CA
	on
	-26 dBov
	Profile 9
	On

	c48
	channel aware mode frame erasures (p=HI, o=3)
	EVS-WB
	13.2CA
	on
	-26 dBov
	Profile10
	on


Table 1: Conditions tested in W1 test in EVS characterization (Extracted from EVS-8c)
	Label
	Condition
	Codec
	Bit rate
	DTX
	Level
	FER/Profile
	RF

	c24
	channel aware mode clean channel (p=HI, o=3)
	EVS-SWB
	13.2CA
	on
	-26 dBov
	 
	on

	c25
	channel aware mode MTSI bundled frame erasures (p=HI, o=3)
	EVS-SWB
	13.2CA
	on
	-26 dBov
	Profile 5
	on

	c26
	channel aware mode frame erasures (p=HI, o=3)
	EVS-SWB
	13.2CA
	on
	-26 dBov
	Profile 7
	on

	c27
	channel aware mode frame erasures (p=HI, o=3)
	EVS-SWB
	13.2CA
	on
	-26 dBov
	Profile 8
	on

	c28
	channel aware mode frame erasures (p=HI, o=3)
	EVS-SWB
	13.2CA
	on
	-26 dBov
	Profile 9
	on

	c29
	channel aware mode frame erasures (p=HI, o=3)
	EVS-SWB
	13.2CA
	on
	-26 dBov
	Profile10
	on


Table 2: Conditions tested in S1 test in EVS characterization (Extracted from EVS-8c)
	Label
	Condition
	Codec
	Bit rate
	DTX
	Level 
	FER/Profile
	RF
	Obj Requirements Pass/Fail

	1
	channel aware mode clean channel (p=HI, o=3)
	EVS-WB
	13.2 kbps
	on
	-26 dBov
	Profile 1
	on
	Pass

	2
	channel aware mode frame erasures (p=HI, o=3)
	EVS-WB
	13.2 kbps
	on
	-26 dBov
	Profile 2
	on
	Pass

	3
	channel aware mode frame erasures (p=HI, o=3)
	EVS-WB
	13.2 kbps
	on
	-26 dBov
	Profile 3
	on
	Pass

	4
	channel aware mode frame erasures (p=HI, o=3)
	EVS-WB
	13.2 kbps
	on
	-26 dBov
	Profile 4
	on
	Pass

	5
	channel aware mode MTSI bundled frame erasures (p=HI, o=3)
	EVS-WB
	13.2 kbps
	on
	-26 dBov
	Profile 5
	on
	Pass

	6
	channel aware mode clean channel (p=HI, o=3)
	EVS-WB
	13.2 kbps
	on
	-26 dBov
	Profile 6
	on
	Pass

	7
	channel aware mode clean channel (p=HI, o=3)
	EVS-WB
	13.2 kbps
	on
	-26 dBov
	Profile 7
	on
	Pass

	8
	channel aware mode frame erasures (p=HI, o=3)
	EVS-WB
	13.2 kbps
	on
	-26 dBov
	Profile 8
	on
	Pass

	9
	channel aware mode frame erasures (p=HI, o=3)
	EVS-WB
	13.2 kbps
	on
	-26 dBov
	Profile 9
	on
	Pass

	10
	channel aware mode frame erasures (p=HI, o=3)
	EVS-WB
	13.2 kbps
	on
	-26 dBov
	Profile 10
	on
	Pass

	11
	channel aware mode clean channel (p=HI, o=3)
	EVS-SWB
	13.2 kbps
	on
	-26 dBov
	Profile 1
	on
	Pass

	12
	channel aware mode frame erasures (p=HI, o=3)
	EVS-SWB
	13.2 kbps
	on
	-26 dBov
	Profile 2
	on
	Pass

	13
	channel aware mode frame erasures (p=HI, o=3)
	EVS-SWB
	13.2 kbps
	on
	-26 dBov
	Profile 3
	on
	Pass

	14
	channel aware mode frame erasures (p=HI, o=3)
	EVS-SWB
	13.2 kbps
	on
	-26 dBov
	Profile 4
	on
	Pass

	15
	channel aware mode MTSI bundled frame erasures (p=HI, o=3)
	EVS-SWB
	13.2 kbps
	on
	-26 dBov
	Profile 5
	on
	Pass

	16
	channel aware mode clean channel (p=HI, o=3)
	EVS-SWB
	13.2 kbps
	on
	-26 dBov
	Profile 6
	on
	Pass

	17
	channel aware mode clean channel (p=HI, o=3)
	EVS-SWB
	13.2 kbps
	on
	-26 dBov
	Profile 7
	on
	Pass

	18
	channel aware mode frame erasures (p=HI, o=3)
	EVS-SWB
	13.2 kbps
	on
	-26 dBov
	Profile 8
	on
	Pass

	19
	channel aware mode frame erasures (p=HI, o=3)
	EVS-SWB
	13.2 kbps
	on
	-26 dBov
	Profile 9
	on
	Pass

	20
	channel aware mode frame erasures (p=HI, o=3)
	EVS-SWB
	13.2 kbps
	on
	-26 dBov
	Profile 10
	on
	Pass


Table 3: Conditions tested and conformance results of JBM objective performance evaluation for EVS channel aware mode 
3 JBM Evaluation Data

The detailed JBM objective evaluation data is given in the folder “CA_jbm_obj_data” corresponding to the EVS fixed point codebase defined in 3GPP TS 26.442. The data corresponding to Table 3 are given in the folder “CA_jbm_obj_data/Table_3_data”. In addition to that, JBM evaluation data for other combinations of dtx, FEC offset and frame erasure rates are given in the subfolder “CA_jbm_obj_data/supplemental_data”.
The file naming convention of plots are

OBJECITVE_DATABASE__EVS_MODE__evsDec_jbm_PROFILE.kbmTrace.csv. delayCdfPlot.png

For example,

EVSDB_clean_speech.16k_13_2m_dtx_wb_cbr_HI_rf3__netSim1__dec.jbmTrace.csv.delayCdfPlot.png
The detailed results for all conditions are attached to this document as PNG plots in the following files: Some further remarks on the data:

· The data was evaluated using the checkObjectiveJbmPR tool that has been used in the EVS qualification phase (AHEVS-235). To apply the delay to the files produced by the EVS encoder the network simulator used since the EVS qualification (AHEVS-197) was applied. The checkObjectiveJbmPR tool generates data that was plotted using the Gnuplot (http://www.gnuplot.info) utility. 
· The delay CDF and the JICO (jitter induced concealment operations) rate are part of the plots.
4 Discussion and Conclusion

This document presents the outcome of JBM objective performance evaluation in the EVS channel aware mode. The measurements are performed using scripts derived from the selection processing with necessary updates to run the channel aware mode. The results in Table 3 together with the other supplemental data presented in the attached zip file show that the EVS JBM in channel aware mode conforms to the delay and JICO objective requirements defined by 3GPP TS 26.114 for all configurations with FEC offsets 2 and 3. Furthermore, item 2 of TS 26.114, Section 8.2.3.1 (design guidelines for JBM minimum performance requirements) underscores the need for handling conditions that cause higher JICO even at the expense of increased buffering times.
“2. If the limit of jitter induced concealment operations cannot be met, it is always preferred to increase the buffering time in order to avoid growing jitter induced concealment operations going beyond the stated limit above. This guideline applies even if that means that end-to-end delay requirement given in 3GPP TS 22.105 [34] can no longer be met;”
Increased error burst lengths are common with network conditions that result in higher JICO. In such cases of larger error bursts, the EVS channel aware mode can be configured to utilize increased buffering times via higher FEC offsets to maximize the availability of partial copies. In particular, EVS channel aware mode is designed to use FEC offsets 5 and 7 to address the above mentioned scenario. 
Hence, the EVS JBM (TS 26.448) in channel aware mode conforms to the minimum performance requirements as defined in 3GPP TS 26.114. The source proposes to include this aspect in the 3GPP TR 26.952 under Section 14 titled Objective Evaluations.
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