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1 Introduction
The EVS codec candidates will be tested with the delay-and-loss profiles in TS 26.114, [1]. There will be both subjective listening tests, using both ACR and DCR test methodology, and objective testing, to verify that that the minimum performance requirements are fulfilled. This contribution addresses some issues related to the usage of the delay-and-loss profiles.
2 Delay-and-loss profile characteristics
Some of the delay-and-loss profiles show highly varying characteristics as can be seen in Figure 1 and Figure 2 below. Some periods of the profiles show very good performance (no losses, very little jitter) while other periods show quite bad performance (lots of losses, large jitter). This means that performance for each sound stimulus will depend a lot on which parts of the profile that are used when simulating that stimulus.
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Figure 1. Delay-and-loss profile #3
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Figure 2. Delay-and-loss profile #4


The varying characteristics mean that it becomes important how the delay-and-loss profiles are use in the simulations.

Example: If one would simulate using only the first 4000 packets of profile #3 then the result would then contain both good periods (packets 1 to ~1500) and bad periods (packets ~2000 to ~3500), but one would completely miss the good period from ~5000 to ~7000. This means that the average performance would not be totally representative for the whole file.

Hence, to get a valid average performance, that is representative for the complete profile, the simulations should use as much as possible of the profile and also both good and bad periods to a representative amount. It is therefore proposed that the simulations should use the entire profile either once or an integer number of times.
Another related issue is that a typical JBM stores jitter statistics of the last few seconds and uses this for the adaptation. These statistics are reset at the beginning of the simulation. To avoid starting the simulations for each stimulus with zeroed statistics, it is proposed to concatenate the sound stimulus into one long sound file and use this long file for the simulations. The long synthesize file then needs to be cut into individual stimulus prior to listening tests. This is further discussed in Section 5.

3 Profile usage and impact on JBM

3.1 Overview
Given the varying characteristics in at least some of the delay-and-loss profiles, one can assume that this impacts the results of the JBM depending on how the profiles are used. Two studies have been made to evaluate if there are any such dependency:

· Analysis 1: Start using the delay-and-loss profile somewhere in the middle and loop through it once, i.e. when reaching the end of the file one start over from the beginning. The number of packets is thus 7500 which means that each delay value in the profile is only used once.

· Analysis 2: Start at the beginning of the delay-and-loss profile but vary the number of packets, from 7500 to 15000. This means that some delay values will be used twice. This means that the profile is used a fractional number of times, from 1.0 to 2.0 times.
Optimally, one should evaluate how these things impacts the performance of a real jitter buffer. However, this is virtually impossible given that different JBM candidates may show different behavior. It was therefore decided to use the Reference Delay Calculation algorithm (RDCA) in TS 26.114 and evaluate what impact these things have on the minimum performance requirements for the JBM, mainly the delay CDF with the 90 percentile delay requirement and the late loss rate.
The performance of the RDCA could also be changed by using different parameter settings. For this analysis, the parameters were set as described in TS 26.114, clause 8.2.3.2.2.

3.2 Analysis 1: Random start index
In this analysis, it is assumed that the delay-and-loss profiles are used in the following way:

· The starting at index is varied from packet number 1 to packet number 7500.
· All 7500 packets are used exactly once.
· When reaching the end of the profile one loop the beginning of the profile and continue until using 7500 packets.

The results can be seen in Figure 3 to Figure 8 below. A summary of the 90 percentile delay requirement is also given in Table 1 below.
Table 1. 90 percentile delay statistics when varying the start index

	Profile no
	Average
	Minimum
	Maximum
	Max difference

	1
	99.6 ms
	99.6 ms
	99.6 ms
	0 ms

	2
	136.6 ms
	135.1 ms
	137.4 ms
	2.3 ms

	3
	123.1 ms
	121.4 ms
	123.1 ms
	1.7 ms

	4
	163.3 ms
	147.5 ms
	170.5 ms
	23.0 ms

	5
	178.7 ms
	178.7 ms
	178.7 ms
	0 ms

	6
	130.4 ms
	109.1 ms
	132.0 ms
	22.9 ms
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Figure 3. Delay requirement for profile #1 as a function of starting index in the delay-and-loss profile
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Figure 4. Delay requirement for profile #2 as a function of starting index in the delay-and-loss profile
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Figure 5. Delay requirement for profile #3 as a function of starting index in the delay-and-loss profile
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Figure 6. Delay requirement for profile #4 as a function of starting index in the delay-and-loss profile
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Figure 7. Delay requirement for profile #5 as a function of starting index in the delay-and-loss profile
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Figure 8. Delay requirement for profile #6 as a function of starting index in the delay-and-loss profile


As can be seen in the figures and in the table there is no or very little impact on the 90 percentile delay requirement for four of the profiles. However, for profile #4 and profile #6 there is a quite significant impact on the 90 percentile delay requirement.

For simplicity, it is proposed to always start using the profiles at the first delay value, i.e. at the beginning of the file.

3.3 Analysis 2: Non-integer looping of the profiles

In this analysis, it is assumed that the delay-and-loss profiles are used in the following way:

· Start from the beginning of the file, first packet in the profile.

· The number of packets used in the simulation is varied from 7500 to 15000 in steps of 1.

· When reaching the end of the profile one loop the beginning of the profile and continue until using the desired number of packets.

Again, it is the impact on the minimum performance requirements for the JBM that has been evaluated, mainly the 90 percentile delay requirement.
The results can be seen in Figure 9 to Figure 14. A summary of the 90 percentile delay requirement is also given in Table 2.
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Figure 9. Delay requirement for profile #1 as a function of profile looping
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Figure 10. Delay requirement for profile #2 as a function of profile looping
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Figure 11. Delay requirement for profile #3 as a function of profile looping
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Figure 12. Delay requirement for profile #4 as a function of profile looping


	[image: image13.png]90 percentile delay requirement

200

180

160

N
=)

]
=]

o
S

@
=

@
=]

S
=)

20

Requirement variation depending on profile looping 5

0.8

0.9

Il
1.1
Profile length

1.2

1.3

1.4

15
x10*




Figure 13. Delay requirement for profile #5 as a function of profile looping
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Figure 14. Delay requirement for profile #6 as a function of profile looping



Table 2. 90 percentile delay statistics when varying how the profile is looped

	Profile no
	Average
	Minimum
	Maximum
	Max difference

	1
	99.6 ms
	99.6 ms
	99.6 ms
	0 ms

	2
	136.8 ms
	135.1 ms
	137.4 ms
	2.3 ms

	3
	121.8 ms
	113.4 ms
	123.1 ms
	9.7 ms

	4
	161.4 ms
	145.4 ms
	163.3 ms
	17.9 ms

	5
	178.7 ms
	178.7 ms
	178.7 ms
	0 ms

	6
	125.8 ms
	113.7 ms
	136.6 ms
	22.9 ms


As can be seen in the figures, the 90 percentile delay requirement varies quite significantly also for profile #4 and profile #6 in this analysis.

3.4 Conclusion
The analysis performed on the delay-and-loss profiles show that the minimum performance requirements for the JBM may vary fairly significantly depending on how the profiles are used. Since the Reference Delay Calculation Algorithm used for determining the minimum performance requirements includes a step that is very similar to a real JBM it can be assume that the performance of real JBMs will also vary depending on how the profiles are used.
It is therefore important to agree on how to use the profiles. The source believes that at least the following decisions are especially important:
· Should one start using the profiles at the beginning of the file or at some other point? The proposal here is to start at the beginning of the file.
· How should the sound files be constructed so that one use the profiles exactly an integer number of times? This is discussed further below.
4 Other JBM issues

A further issue that has been discussed earlier in the EVS work is that the jitter buffer management may give some delay in the decoded file. If the speech is synthesized with a too long delay then there is a risk that the tools used for cutting the files into 8(?) second segments for the listening test will cut in the speech or the music. This is likely to cause distortions that would not occur in a real deployment. It is therefore important to ensure that such clipping does not occur.

It is possible to estimate how much delay a JBM may add by using the fact that the JBM is supposed to equalize the varying delay component. Thus, the worst case delay should basically be the same delay as the maximum jitter in the profile. A realistic JBM may then add a safety margin, but this needs to be fairly small for conversational services, e.g. in the order of 10-20 ms.
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Figure 15. Example delay-and-loss profile
The max jitter for each profile is shown in Table 3 below.
Table 3. Fixed and varying delay components for the delay-and-loss profiles

	Profile
	Max packet delay
	Fixed delay component
	Max jitter

	1
	148 ms
	100 ms
	48 ms

	2
	220 ms
	100 ms
	120 ms

	3
	234 ms
	100 ms
	134 ms

	4
	246 ms
	100 ms
	146 ms

	5
	305 ms
	120 ms
	205 ms

	6
	405 ms
	100 ms
	305 ms


From Table 3, it can be seen that the worst case jitter among all the profiles is 305 ms. Based on this, it can be estimated that the worst case delay should be no more than say 315-325 ms.
Therefore, if the sound stimuli contain 400~500 ms of silence in the end, see Figure 16, then this should be sufficient to ensure that the cutting into individual files will not cause clipping.
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Figure 16. Proposed construction of speech and music stimulus
Having such a silence period in the end should simplify the cutting of the sound files prior to the listening.
It is therefore proposed to ensure that the sound files have a silence period of 500 ms in the end of each stimulus when making JBM simulations, and to add silence in cases where it is needed. For simulations with background noise this silence period should be filled with the background noise.

5 Construction of sound files
As described above, the sound stimuli should be concatenated into long sound files prior to processing. In addition, when evaluating the JBM performance, the sound files should use the delay-and-loss profiles an integer number of times. It is therefore proposed to (see also Figure 17):
· Include a pre-amble (silence or background noise) before the first stimulus. This is to allow the JBM to collect jitter statistics before the first stimulus starts. The length of the pre-amble can be discussed but about 5~10 seconds seems appropriate. Such a long pre-amble is likely to be needed since the codec wll likely go into DTX mode during this period, which will give fairly few delay samples for the statistics calculation in the JBM in the receiver.
· Include silence (or background noise) periods in-between individual stimulus. The length of these silence periods should be selected so that the delay-and-loss profile is used exactly an integer number of time.
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Figure 17. Schematic figure of sound file and individual stimulus
The length of each silence period may not need to be the same for all occurrences, but one should aim at having stimulus that are fairly well spread out over the profile and also that one try to cover as much of the profile as possible. When creating the sound files for cases where the delay-and-loss profile will be looped, one should try to locate the stimulus in the second iteration such that this overlaps with a silence period in the first iteration, and vice versa, see figure below.
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Figure 18. Schematic figure of sound file when the delay-and-loss profile is looped.
The pre-amble and the silence periods should of course not be used for the listening.

It is proposed that the sound files used for the JBM simulations are constructed as described here.
6 Proposal
The source proposes:
· When processing speech to evaluate the JBM performance:

· the delay-and-loss profiles should be used exactly an integer number of time, and:
· the starting point in the profiles should be the first packet, i.e. the beginning of the file.

· Each sound stimulus should have a silence period of 500 ms in the end.
· For simulations with background noise, one should use background noise instead of silence.

· The sound stimulus should be concatenated into one long sound file, which should be used for the JBM simulations.
· A pre-amble of 5 seconds should be used in the beginning of the sound file.

· Segments with silence (or background noise, when applicable) should be added in-between the stimulus. The length of these silence periods should be selected such that the delay-and-loss profiles will be used once or an integer number of times (the minimum number).

7 References
[1] TS 26.114, “IP Multimedia Subsystem (IMS); Multimedia Telephony; Media handling and interaction”.
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