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1. Introduction
The eUET work item [1] was approved at SA#96 with the following objectives:
· Update clause 7.4 (“Sensitivity/frequency characteristics”) of TS 26.131 to define missing SWB frequency masks and review related test methods in TS 26.132.
· Update clauses 5.15, 6.14, 7.14, 8.14 ("Jitter buffer management behaviour") of TS 26.131 and clauses 7.13, 8.18, 9.13, 10.13 ("Test conditions") of TS 26.132 for jitter buffer management.
· Develop a new specification to verify correct implementations of the RTP payload format for 3GPP codecs, based on a system simulator, for instance using UE electrical interface tests. Additional tools such as direct decoding of RTP payload or RTP payload dissectors may also be specified.
· Review receiving performance of UEs at maximum volume control (especially receiving frequency responses) and define, if necessary, requirements and test methods in 3GPP TS 26.131 and TS 26.132 to ensure an adequate user experience.
· Document in TR 26.801 any relevant finding from the round robin activity and additional tests conducted in the Rel-17 HaNTE work.

In the present Tdoc, we address the second objective and review existing test cases in TS 26.131 [2] and 26.132 [3] where the DUT JBM is implicitly or directly tested with delay/loss patterns. 

2. Preliminary: JBM requirements in TS 26.114
The JBM for speech in an MTSI client shall comply with functional requirements and objective performance requirements defined in TS 26.114 [4] clause 8.2. There are functional requirements in clause 8.2.2 and minimum performance requirements in clause 8.2.3. In the latter case, six jitter/loss profiles (modeling technologies prior to LTE) are included in clause 8.2.3.3. See Table 1 below for a summary of corresponding impairments. Performance tests according to TS 26.114 clause 8.2.3.2 are conducted offline and lab results are not reported.
Table 1: delay/loss profiles in 26.114 (7500 packets)
	Delay and Loss Profile

	Packet loss rate (%)
	Packet order inversions
	Packet duplicates

	dly_error_profile_1
	0
	0
	No

	dly_error_profile_2
	0.24
	0
	No

	dly_error_profile_3
	0.51
	1
	No

	dly_error_profile_4
	2.40
	11
	No

	dly_error_profile_5
	5.92
	0
	No

	dly_error_profile_6
	0
	0
	No

	NOTE: profile 5 corresponds to a packet bundling two frames



These JBM requirements in TS 26.114 are out of scope of eUET, however one should not forget that they apply to DUTs. 
Note that clause 8.2.3.4 of TS 26.114 contains speech material for JBM minimum performance evaluation, however only AMR and AMR-WB are considered, EVS speech material is missing. Furthermore, the actual JBM behaviour may differ in real-life testing, because a relaxation of delay is allowed when not testing for compliance with the minimum performance requirements in clauses 8.2.3.2.2 and 8.2.3.2.3.

3. Existing test cases for JBM performance evaluation in TS 26.131 and TS 26.132
We review here existing test cases in TS 26.131 and TS 26.132 dealing with JBM. We highlight potential shortcomings that could be addressed in the scope of eUET.

3.1. Delay and speech quality in conditions with packet arrival time variations and packet loss
Clauses 5.12, 6.11, 7.11, 8.11 in TS 26.131 and corresponding clauses 7.10.4, 8.10.4, 9.10.4 and 10.10.4  in TS 26.132 specify test cases for UE delay and speech quality requirements for LTE, NR and WLAN access. We focus here on the receiving direction with jitter/loss conditions where JBM performance is (indirectly) evaluated.
The test signal consists of 3 repeats of the Composite Source Signal (CSS) according to ITU-T P.501 followed by a speech signal of 160s (5x 32s), where eight 4s English speech sentences according to ITU-T P.501 Annex C.2.3 are concatenated and repeated 5 times (2 male, 2 female speakers). In addition to clean channel conditions (test condition 0), two to three delay/loss profiles (test conditions 1 to 2 or 3) are used; the profile generation is described in Annex E of TS 26.132. A summary of degradations is provided in Table 2 below. 
Table 2: Delay/loss conditions for delay tests in TS 26.132 (8000 frames).
	Test Condition
	Delay and Loss Profile

	Packet loss rate (%)
	Packet order inversions
	Packet duplicates

	1
	dly_profile_20msDRX_10pct_BLER_e2e
	0.24
	0
	No

	2
	dly_profile_40msDRX_10pct_BLER_e2e
	0.26
	846
	No

	3
	dly_profile_40msDRX_22pct_BLER_e2e
	2.64
	729
	No

	NOTE: Test condition 3 applies only to EVS CAM cases (13.2 kbit/s, WB and SWB). 



Since profiles define a single value for each packet (-1 for loss or positive delay), duplicated packets are not considered in delay tests.
Clauses <X>.10.4.2 (delay in receiving) of TS 26.132 require that packet impairments are applied between the reference client and system simulator eNodeB and separate calls are established for each packet impairment condition. 
Delay/loss test cases that are not meant to explicitly evaluate JBM performance, the aim is to measure delay/quality in stationary (static) conditions. The JBM algorithm is in any case tested. The eUET work item should not affect these clauses as they address delay and not the actual JBM behaviour. However, we may list several shortcomings:
· Measurements evaluate an average UE behaviour in terms of speech quality and delay without testing specifically JBM performance.
· All types of degradations [5] are not explicitly tested. The relative impact of specific types of impairments in terms of delay/quality is not clear.

3.2. JBM behaviour
The DUT JBM behaviour in MTSI can be characterized and reported based on clauses 5.15, 6.14, 7.14, 8.14 in TS 26.131 and clauses 7.13, 8.13, 9.13 and 10.13  in TS 26.132
If JBM behaviour is evaluated, the following statistics are reported for conditions specified in TS 26.132:
-	Delay histogram (on a per sentence basis)
-	Quality loss histogram (on a per sentence pair basis)
The test signal is the same as in delay/loss conditions tests (CSS followed by 160s speech).
RTP packet impairments representing packet delay variations and loss are specified in Annex F of TS 26.132. A summary of (provisional) packet impairments is provided in Table 3 below (based on Table F.1 of TS 26.132).
Table 3: Delay/loss profiles for JBM behaviour in TS 26.132
	Delay and Loss Profile

	Packet loss rate (%)
	Packet inversions
	Packet duplicates

	dly_profile_volte
	0.425
	0
	No

	dly_ext_profile_error_profile_1
	0
	0
	No

	dly_ext_profile_error_profile_2
	0.2375
	0
	No

	dly_ext_profile_error_profile_3

	0.475
	1
	No

	dly_ext_profile_error_profile_4

	2.25
	15
	No



Note that the naming of profiles in Table F.1 is not consistent with profiles attached to TS 26.132. Specifically, ‘dly_ext_profile_error_profile_<i>’ should be replaced by ‘dly_ext_error_profile_<i>’.
We may list several shortcomings:
· The profiles listed in Table F.1 of TS 26.132 are only under consideration and kept in brackets.
· All types of degradations [5] are not explicitly tested. The relative impact of specific types of degradations in terms of delay/quality is not clear.


4. Time synchronization of profiles
The start of the delay/loss profiles in TS 26132 is required to be synchronized with the start of the downlink speech material reproduction (compensated by the delay between reproduction and the point of impairment insertion, i.e., the delay of the reference client) in order to ensure a repeatable application of impairments to the test speech signal. 
Even if such synchronization is required, there are random effects (packetization, actual timing of impairment, radio transmission) that are taken into account by repeating the speech test signal and taking the 95% percentile in delay measurement.
We plan to report later results from an experiment comparing two different setups for packet impairment tests in receiving:
a) Acoustic testing with MFE VIII.1 with radio simulator (Rohde&Schwarz CMW500)
b) [bookmark: _Hlk111112550]PCAP player in Rohde&Schwarz CMW500

In both cases, an IP packet sniffer is to be used in the DUT to capture RTP packets prior to JBM processing. Informal pre-tests in the latter case (case b) showed that packet arrival times have  small deviations (up to 1 or 2 ms), but packet impairments (other than packet arrival times) are correctly synchronized and repeatable on a speech frame basis. More results will be reported when experiments are fully conducted and analyzed.

5. Conclusion
In this Tdoc we have identified several areas of enhancements for JBM behaviour evaluation:
· Fix the current provisional status of profiles for JBM behaviour evaluation in TS 26.132 – these profiles are currently ‘under consideration’ and defined in brackets
· Test all types of degradations in a unitary approach to control and interpret degradations.
· Ensure packet impairments are fully controlled with perfectly reproducible time synchronization with speech frames.  

Besides, some editorial corrections could be applied to improve exiting clauses:
· clauses <X>.10.4.2 in TS 26.132 should be more generic by replacing ‘eNodeB’ 
· fix profile names in Table F.1 of TS 26.132
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