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1 Introduction
The main functional difference with respect to the UE delay between a UE operating in circuit switched mode (GSM or UMTS access) and packet mode with LTE access is the jitter buffer management (JBM) in the UE receiving direction.

Design objectives and minimum performance requirements for the JBM are specified in [TS 26.114, Section 8]. However, these requirements are not directly measurable from input/output observations of a commercial UE. Further, the delay and error profiles of [TS 26.114] does not match the situations that may arise in LTE access, as e.g. specified by the QCI bearer statistics described in [TS 23.203].
This contribution discusses a test and requirement structure that uses input/output measurements to capture that the operation of the JBM are aligned with the objectives in [TS 26.114].
2 Discussion and proposals
2.1 UE sending

As discussed in [TDOC S4-130701], it is proposed to attribute all effects of packet delay variations to the jitter buffer in the UE receiving direction. Hence, when measuring the UE sending delay the buffering time of any jitter buffer in the measurement system should be compensated for.

2.2 Test structure for UE receiving 

For the receiving direction, it is proposed to trigger the UE JBM with pre-defined packet delay variation profiles introduced in the measurement system. These profiles are proposed to contain time-varying high level characteristics of the delay variations (e.g. max packet delay time), and the UE delay should be measured continuously over the profile. An example of a time-varying distribution of packet delay variation profile is depicted in Figure 1. To allow a time for the JBM to converge to a new distribution characteristic of the delay variations, a sufficiently long adaptation time is proposed to be used prior to the measurement according to the requirements. An example of requirements based on the UE specific processing time derived from UMTS access (this processing time is possibly to be revised) is presented in Table 1. 
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Figure 1: Test structure.

Table 1: Requirements based on UE processing time (including speech enhancement but excluding delay due to jitter buffer depth) similar to UMTS requirements
	
	DRX cycle

	
	20 ms
	40 ms

	Delay profile #1, 
max delay  = [DRX cycle]+8 ms 
	28 ms + [151/186] ms

[180/215 ms]
	20 ms + 48 ms + [151/186] ms

[220/255 ms]

	Delay profile #2, 
max delay  = 160+8 ms
	168 ms + [151/186] ms

[320/355 ms]
	20 ms + 168 ms + [151/186] ms

[340/375 ms]

	Delay profile #3, 
max delay = [2xDRX cycle]+8 ms
	68 ms + [151/186] ms

[220/255 ms]
	20 ms + 88 ms + [151/186] ms

[260/295 ms]

	Delay profile #4, 
max delay = 120+8 ms
	128 ms + [151/186] ms

[280/315 ms]
	20 ms + 128 ms + [151/186] ms

[300/335 ms]

	Delay profile #5, 
max delay = [DRX cycle] +8 ms 
	28 ms + [151/186] ms

[180/215 ms]
	20 ms + 48 ms + [151/186] ms

[220/255 ms]


2.3 Perceptual evaluation of jitter buffer management

As stated in [TS 26.114], the JBM shall minimize the delay without significantly impacting the speech quality due to e.g. concealment operation due to late arriving packets. In [TS 26.114] this is measured using the jitter loss rate. The jitter loss rate is however not directly measured from input/output measurements, and it is proposed to consider measuring the effect of the jitter loss rate on the acoustic output of the UE using e.g. POLQA [ITU-T Rec P.863]. Thus, the maximum loss rate should be translated into an equivalent maximum loss in POLQA score. 

The maximum jitter loss rate stipulated in [TS 26.114] is 1%. Given that the loss rate of the QCI1 bearer is < 1%, a lower maximum loss rate than 1% due to JBM operation may be considered for LTE access.  
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