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1 Introduction

This contribution compares the objective metrics specified in Section 8.2.3 of TS 26.114 [1] obtained by an implementation complying to the pseudo code in S4-070055 [2]. The objective metric comparison is provided for the two cases (i) with time scaling (ii) without time scaling.
2 Comparison of objective metrics

2.1 Delay CDF metric
Figures 1-6 show the delay CDF obtained for the six test channels. The delay CDF is shown for both cases (i) with time scaling (ii) without time scaling. It is shown in S4-070055, that the JBM implementation meets the objective performance requirements specified in TS 26.114. 

For all channels it can be observed that with time scaling the percentage of packets incurring a large delay can be significantly reduced. For example, for channel 2, 46 % of the packets have a delay lower than 50ms with no time scaling. However, when time scaling is turned on, this increases to 71 % of the packets having a delay lower than 50 ms. Similarly, for channel 6, the number of packets having a delay less than 50 ms is 69 % and 91 % without and with time scaling. It is obvious that this reduction in packet delay will translate to better end user experience, as the end to end delay in a VoIP application can be reduced.
It is also worth noticing that with time scaling, the number of packets having a small delay is lesser than when time scaling is not used. However, this will not lead to any performance degradations as the delays incurred by these packets will typically be much smaller than the threshold required for good user experience. It is the packets incurring high delay that are critical in determining the user experience, and for these large delay values (as pointed above) time scaling is able to provide significant benefits. It should also be apparent that the variation of delay is lesser with time scaling.
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Figure 1: Comparison of the delay CDF with and without time scaling for channel 1 
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Figure 2: Comparison of the delay CDF with and without time scaling for channel 2
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Figure 3: Comparison of the delay CDF with and without time scaling for channel 3
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Figure 4: Comparison of the delay CDF with and without time scaling for channel 4
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Figure 5: Comparison of the delay CDF with and without time scaling for channel 5
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Figure 6: Comparison of the delay CDF with and without time scaling for channel 6
2.2 Jitter loss metric

Tables 1 and 2 show the jitter loss rate achieved for the six channels with and without time scaling. It can be seen that when time scaling is enabled, the jitter loss rate is significantly reduced. This demonstrates the additional advantage of using time scaling, i.e., a reduced speech frame loss as seen by the speech decoder, which will obviously translate to improvements in subjective quality.
Table 1: The jitter loss rate for the implemented JBM with time scaling is enabled on test channels
	Channel
	1
	2
	3
	4
	5
	6

	jitter loss rate
	0.16%
	0.64%
	0.27%
	0.64%
	0.59%
	0.16%


Table 2: The jitter loss rate for the implemented JBM with time scaling is disabled on test channels
	Channel
	1
	2
	3
	4
	5
	6

	jitter loss rate
	0.42%
	0.64%
	0.45%
	0.83%
	0.67%
	0.35%


3 Conclusion

Comparing the objective results of delay CDF and jitter loss rate with and without time scaling, it is clearly evident that time scaling can provide significant benefits simultaneously along both the dimensions of delay and loss rate. It can be expected that these improvements will translate to improvements in voice quality.
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