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1. Introduction
This Tdoc is a continuation of [1,2,3] on JBM testing in the scope of the eUET work item [4]. 
As discussed in [2] we already reported test results in [1]. A methodology for VoLTE realistic profile construction was detailed in [1]. Two test cases have already been reported (with MOS-LQO histograms):
· Simulation based on the reference EVS decoder (with rtpdump support) 
· Measurements using an example DUT with the PCAP player feature of Rhode&Schwarz CMW500 equipment (with an RTP stream pre-recorded with packet impairments according to the given profiles).
In the present Tdoc we provide measurements conducted with HEAD acoustics LabCore. The test setup is based on TCN files.

2. New test results
We describe first the relevant setup details on measurements on HEAD acoustics LabCore. The reference PCAP file used in [1] was recorded with MFE IX, now we use Labcore. The test signal for delay testing with Labcore (WAV file) combines three pulses (CSS signal) and the actual 160s speech sequence inside a single file. Labcore also uses the format txt file for impairments, and it is easier to modify a txt file than a tcn file.
NOTE: There might be limitations with the underlying netem functionality used in LabCore, this is left to be discussed, especially it may not be possible to have duplicated packets.

The test preparation followed the following principles:
a) We recorded on the CMW500 a PCAP file from the uplink of LabCore without impairments (DTX on). This is the reference PCAP file.
b) For each double sentence in the test signal we applied single packet loss in each successive packets to find packets that get the worst correction by the decoder PLC. In annex you will find for each double sentence the MOS score for single packet losses apply to each individual packet.
c) We applied packet losses only to packets corresponding to active speech. The packet loss rate is 3.2% for active (which gives an overall rate of 2.8% for active + SID packets).
d) We applied the same impairments to each double sentence, to check the reproducibility of the measurements. 
The txt impairment file we used with labCore for testing the PLC is enclosed to this contribution. Note that impairments are not the same as in [1]. The Annex shows the curves we used to choose the packet loss rate based on LabCore recording.
Figure 1 shows the percentage of RTP active speech packets lost during the measurement for each sentence.


Figure 1: Percentage of lost RTP active speech packets.

Figures 2 and 3 show the MOS histogram recorded with a DUT (for EVS and AMR-WB resp.) when we make a communication through LabCore for 20 measurements (100 MOS results for each double sentence).
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Figure 2: MOS histogram for EVS SWB audio codec at 24.4 kbits/s.
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Figure 3: MOS histogram for AMR WB audio codec at 12.65 kbits/s.

For each double sentence we found similar results for EVS and for AMR-WB. The degradation seems to be enough high to later verify JBM performance. Note that it is very easy to change packet losses in the txt impairment file and replace them by other impairment like packet inversions and/or packet delays. 

3. Next steps
We plan to conduct the following experiments to further progress:  
a) Verify with the official EVS PLC and JBM software, the simulation with the new network impairments.
b) Find at least two devices, one that gives good results and one that gives worse results in the field for call quality and compare PLC and JBM results for these devices 
c) Test DUTs with the following conditions with packet loss, packet inversion and packet delay for different conditions:
i. EVS SWB 24.4 kbits/s, VoLTE
ii. EVS SWB 24.4 kbits/s, VoWiFi
iii. AMR WB 12.65 kbits/s, VoLTE
iv. AMR WB 12.65 kbits/s, VoWiFi
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Annex (MOS results for EVS SWB)


Figure 4: MOS result when we lost the packet number shown in x axis.


Figure 5: MOS result when we lost the packet number shown in x axis.

Figure 6: MOS result when we lost the packet number shown in x axis.


Figure 7: MOS result when we lost the packet number shown in x axis.
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Double Sentence n°1

Double phrase n°1	144	18	143	29	76	209	53	34	54	93	41	92	56	178	19	179	149	214	49	182	48	162	152	30	42	64	196	210	173	37	146	147	40	89	26	66	222	223	45	23	83	221	43	65	25	60	148	35	96	153	229	38	50	75	170	172	20	71	97	161	192	95	150	232	36	94	177	228	21	24	55	145	154	174	211	156	194	215	230	46	181	183	208	22	31	189	10	63	85	100	158	187	190	197	212	28	101	171	151	201	218	231	233	15	67	77	155	167	169	180	198	234	52	88	157	164	165	166	191	193	217	226	12	17	58	59	61	216	220	16	32	47	78	84	86	104	105	163	186	238	11	44	79	80	103	142	159	185	224	225	236	39	188	213	219	235	27	57	69	160	175	176	184	33	62	68	74	87	99	109	110	112	168	195	199	200	203	227	237	51	81	82	90	98	106	111	113	137	139	202	205	1	2	3	4	5	6	7	8	13	70	91	102	107	108	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	138	140	141	204	206	207	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	14	72	73	9	136	2.37	2.56	2.73	2.79	3.1	3.14	3.15	3.18	3.2	3.21	3.22	3.24	3.25	3.26	3.28	3.28	3.31	3.32	3.33	3.33	3.35	3.36	3.37	3.38	3.38	3.38	3.39	3.39	3.41	3.42	3.42	3.42	3.43	3.43	3.44	3.44	3.44	3.44	3.45	3.46	3.46	3.46	3.47	3.48	3.49	3.49	3.49	3.5	3.5	3.5	3.5	3.51	3.51	3.51	3.51	3.51	3.52	3.52	3.52	3.52	3.52	3.53	3.54	3.55	3.56	3.56	3.56	3.56	3.57	3.57	3.57	3.57	3.57	3.57	3.57	3.58	3.58	3.58	3.58	3.59	3.59	3.59	3.59	3.6	3.6	3.6	3.61	3.61	3.61	3.61	3.61	3.61	3.61	3.61	3.61	3.62	3.62	3.62	3.63	3.63	3.63	3.63	3.63	3.64	3.64	3.64	3.64	3.64	3.64	3.64	3.64	3.64	3.65	3.65	3.65	3.65	3.65	3.65	3.65	3.65	3.65	3.65	3.66	3.66	3.66	3.66	3.66	3.66	3.66	3.67	3.67	3.67	3.67	3.67	3.67	3.67	3.67	3.67	3.67	3.67	3.68	3.68	3.68	3.68	3.68	3.68	3.68	3.68	3.68	3.68	3.68	3.69	3.69	3.69	3.69	3.69	3.7	3.7	3.7	3.7	3.7	3.7	3.7	3.71	3.71	3.71	3.71	3.71	3.71	3.71	3.71	3.71	3.71	3.71	3.71	3.71	3.71	3.71	3.71	3.72	3.72	3.72	3.72	3.72	3.72	3.72	3.72	3.72	3.72	3.72	3.72	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.73	3.74	3.74	3.74	3.76	3.87	


Double Sentence n°2
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Double Sentence n°3
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Double Sentence n°4
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