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1 Introduction
A draft CR to TS 26.132 on LTE UE delay measurements (S4-131392) was agreed in SA4#76. In the interim period, jitter/loss profiles were proposed in S4-AHQ077 with some preliminary evaluation reported in S4-AHQ076, these profiles were evaluated in S4-AHQ076. The objective of the present contribution is to report results from a preliminary evaluation of the proposed new profiles.
2 Description of test setup for downlink testing
2.1 Hardware setup
Experiments followed a setup similar to S4-AHQ076 with some differences that are highlighted here. Impairments were introduced on a dedicated laptop running netdisturb. Objective quality measurements (P.863 scores) and jitter statistics were obtained using the P.OLQA implementation in MultiDSLA.  Only one LTE radio simulator was used.
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Figure 1: Test setup for delay measurement.

No clock synchronization was used, however the send/receive audio signals were synchronized. Furthermore, no synchronization was performed between the error profiles and the test signal.  No HATS was used as the electrical signal from the jack connector of the receiving DUT was taken for objective quality and delay estimation. One DUT supporting voice over LTE was used in the measurement. On the sending side the call was set up to use AMR-WB at 23.85 kbit/s with DTX off.
2.2 Test signal
The test signal was created by repeating 17 times the same sentence pair (first half of f2s18_1 and then first half of m1s04_9 from ITU-T P.501) – after each 8s sentence pair a 1s silence (waiting period) was inserted before applying P.OLQA, this extra silence was to ensure that the audio signal was totally captured for proper measurements. The total duration of the sequence was 162 s. The level was set to -30 dBm on a 600 ohm balanced interface. The delay estimation was performed continuously together with P.OLQA evaluation; the objective quality measurement by POLQA is done every 9s. 
[image: image2.png]"
5
5
3
15
"
2t
o
"
15
: 3
5
5
"
Show il Types SortBy <
E3- Wave Recent Access - )
Elah] e
8] Video
e | T M M R M M
Begi i ergh
1:04.546 -
E E Yiew 0.00000 | 242000 | 242010




 Figure 2: Test signal.
2.3 Error profiles
The profiles defined in S4-AHQ077 were used. Note that only a subset corresponding to non-injected profiles was kept because of the limitations of the channel impairment simulator (netdisturb). Therefore, experiments considered only the following conditions (profiles of length 150s):

· Reference (clean channel)

· 0ms_DRX_2pct_BLER_e2e

· 0ms_DRX_10pct_BLER_e2e

· 20ms_DRX_2pct_BLER_e2e

· 20ms_DRX_10pct_BLER_e2e

· 40ms_DRX_2pct_BLER_e2e

· 40ms_DRX_2pct_BLER_e2e

3 Results for the reference condition (clean channel)
Results are illustrated in Fig. 3. The inter-arrival time between packets was relatively stable around 20 ms. No packet loss was observed in this case. The delay estimated by MultiDSLA is provided here for illustration purposes, noting that the system simulator delay part is not compensated.
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Figure 3: Results for clean channel.
4 Results for the delay/loss profiles with injected BLER (impaired channel)
4.1 Profile 0ms_DRX_2pct_BLER_e2e
Results are illustrated in Fig. 4. The inter-arrival time between packets varied around 20 ms; note that Fig. 1 (a) describes measurements in the receiving UE which is different from raw profiles. No packet loss was observed in this case. An offset in the overall delay was observed, which corresponds approximately to the average delay defined in the given profile. The P.863 scores were not impacted.
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	Figure 4: Results for profile 0ms_DRX_2pct_BLER_e2e.
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Figure 4: Results for profile 0ms_DRX_2pct_BLER_e2e (cont’ed).
4.2 Profile 0ms_DRX_10pct_BLER_e2e

The inter-arrival time between packets varied around 20 ms. Some packet losses were observed with an overall rate of 0.35%.
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Figure 5: Results for profile 0ms_DRX_10pct_BLER_e2e.
4.3 Profile 20ms_DRX_2pct_BLER_e2e 

The inter-arrival time between packets varied around 20 ms with a specific pattern due to DRX. No packet loss was observed in this case. A further offset in the overall delay was observed. The P.863 scores were almost not impacted.
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Figure 6: Results for profile 20ms_DRX_2pct_BLER_e2e.
4.4 Profile 20ms_DRX_10pct_BLER_e2e 

The inter-arrival time between packets varied with 20 ms with a specific pattern. Some packet losses were observed with an overall rate of 0.14%.
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	Figure 7: Results for profile 20ms_DRX_10pct_BLER_e2e.
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Figure 7: Results for profile 20ms_DRX_10pct_BLER_e2e (cont’ed).
4.5 Profile 40ms_DRX_2pct_BLER_e2e 

The inter-arrival time between packets varied with 20 ms with a specific pattern. No packet loss was observed in this case. A further offset in the overall delay was observed.
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Figure 8: Results for profile 40ms_DRX_2pct_LER_e2e.

4.6 Profile 40ms_DRX_10pct_BLER_e2e 

The inter-arrival time between packets varies with 20 ms with a specific pattern. No packet loss was observed in this case. Some packet losses were observed with an overall rate of 0.19%.
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Figure 9: Results for profile 40ms_DRX_10pct_BLER_e2e.
5 Conclusion
This contribution presented a first evaluation of profiles proposed in S4-AHQ076. Packet loss and jitter statistics at the receiver side showed a lower error rate and a moderate influence of profiles. The P.OLQA scores did not show large deviations. 
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