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Executive summary
[bookmark: _30j0zll]The meeting (15 participants, 1h 20mn) covered one input document from Orange in S4aA220012 (let alone the agenda in S4aA220011). This input proposed to construct a JBM profile representing real VoLTE operation based on drive tests. Clarifications and comments were collected, interested companies will get the example profile used in S4aA220012 for evaluation. S4aA220012 was noted.

A.I. 1 Audio SWG

A.I. 1.1 Opening of the session and registration of documents

	S4aA220011
	Proposed agenda for Audio SWG teleconference on eUET (17 October 2022)
	SA4 Audio SWG Co-Chair



Presenter: Stéphane

Comments / questions:

None.

Decision: 

S4aA220011 is approved.


A.I. 1.2 Reports/Liaison from other groups/meetings

No Tdoc in this A.I.


A.I. 1.3 IVAS_Codec (EVS Codec Extension for Immersive Voice and Audio Services)

No Tdoc in this A.I.


A.I. 1.4 ATIAS (Terminal Audio quality performance and Test methods for Immersive Audio Services)

No Tdoc in this A.I.


A.I. 1.5 eUET

	S4aA220012
	On profiles for JBM behaviour evaluation
	Orange



Presenter: Jean-Philippe


Comments / questions:

Jan: question on packet duplication, where does this come from? I thought that duplication is not an issue in networks. In the last SA4 meeting we heard that some JBMs are not able to deal with packet duplication. Is it from handover conditions? Also, the number of duplicated packets increase in the table. What is the physical explanation?
Jean-Philippe: when I see the PCAP recorded from the device, I don’t know but I see duplicated packets, I did not discuss with radio experts, to see where radio could give duplicated packets.
Jan: no clear source. Some years ago, we were told that there is no duplicated packet in VoIP.
Jean-Philippe: This table is only for one RAN vendor, but I also see this for other RANs and other operators in the field. There is only one DUT, but I see these duplicated packets for multiple DUTs. For the RAN with Orange, we see less than for others, it depends on the RANs and operators, I find a lot more duplications for another operator.
Jan: In case we have duplications, how is the delay? When you simulate it, you use the same? Or noticed there are some variations?
Jean-Philippe: I don’t see delay between duplicated packets, it is not big.
Fabrice: When you speak about duplicated packets, there is no application layer redundancy or CAM?
Jean-Philippe: no, perhaps there is TTI bundling activated, I don’t correlate this with radio data. Two operators use EVS, two use AMR-WB. Not sure, but for packet sending/receiving IP does not know about the codec. There are similar results, EVS packets are a little larger, but the information is taken at RTP level.
Tomas: Did you consider consecutive losses? Needed to simulate them?
Jean-Philippe: in the field I see consecutive losses, quality is too bad if I lose 5 or more consecutive speech packets. MOS scores degrade rapidly. I choose not to lose more than 2 consecutive packets.  I made this choice; we can discuss it.
Tomas: so you think that it’s enough to do like this
Jan: confused about the order of Table 1
Jean-Philippe: see figure 2, 82 is because it has the largest MOS degradation
Tomas: it is sorted in decreasing worst case
Jan: delay is high?
Jean-Philippe: I use a threshold of 40 ms, if I delay packet N by 40, I also delay N+1, otherwise I have packet order inversion issues. Also, I delay N+2 is delay is higher than 60 ms. With this example, we see that EVS JBM works very well.
Fabrice: regarding Table 1, what is the % in each category? ¼ in each?
Jean-Philippe: near 90% in perfect and near-perfect conditions.
Fabrice: can you clarify the POLQA scores? What is the range for each category?
Jean-Philippe: In perfect case, this is MOS > max POLQA – 0.3, in near-perfect case 3.5 < MOS <= max POLQA – 0.3, 3.5 is the average for AMR-WB at 12.65, if 2 < MOS <= 3.5 it is average, and bad if MOS <= 2 when we lose syllables or words.
Fabrice: how do you do duplication in this case?
Jean-Philippe: I use a Python library and PCAP recorder, I can make losses, delay, etc. for duplication I add a delay of 1 ms to the duplicate
Stéphane: this document is for discussion; we can take more questions before concluding on the proposed profile construction
Fabrice: only some packets have impairments, other packets have no delay, even small?
Jean-Philippe: Only 20 ms between packets, I assume perfect sending. In TCN converter, packets are sent by IP to CMW500, CMW500 use RAN to device, it adds a jitter of 1 or 2 ms. When I record this on the DUt, in the end I find 62 ms delay instead of 60 ms, for packets I don’t find 20 ms, perhaps 21 or 19 ms.
Fabrice: just wondering if this is realistic, if you want some jitter on packets?
Jean-Philippe: I can have it, it’s not difficult, I doubt I ill have different results
Fabrice: in live tests, when one packet is delayed by 40 ms, it’s only one packet?
Jean-Philippe: in the field, the more important is when the device changes antenna, when a car goes at 100 km/h or more, after changing antenna, sometimes I lose packets or find packets delayed by more than 100 ms, not always. When I find a new antenna, packets are good.
Huanyu: one thing in network behaviour needs to be represented, typically congestion, if there is not congestion, packets arrive at expected time, if there is congestion there are similar or identical impairments, in that case Markov model can be used. Did you consider that?
Jean-Philippe: I don’t see congestion from measurements. In France we have not really congestion on VoLTE networks, this is not a big issue in the campaign. For delay when delay is for example 100 ms, there are 5 packets at the same arrival time or with a delay difference less than 1 ms or less.
Huanyu: my proposal is to have a network model; packets may be lost by congestion. Think it would be a good idea to have a Markov model.
Stéphane: we have a simple model in TS 26.132, with BLER and a simulation of HARQ, it would be good to have something more realistic. It’s not clear whether a model like Gilbert-Elliot would be appropriate here, it can be a whole research topic to find a statistical model.
Fabrice: in figure 3, the idea of profiles is to put a requirement on PLC? POLQA will not be very low, are you sure POLQA is able to discriminate between good and bad implementations?
Jean-Philippe: when I have this result as shown in the contribution for EVS JBM/decoding, I will never open an issue on the vendor side for PLC issues, it is complicated, and the PLC result is normal.
Fabrice: why do you do the PLC test?
Jean-Philippe: I want to test JBM, PLC is not very good but it’s normal, JBM is very good. When I take a real DUT, I hope to find something similar (as good) for JBM. 
Fabrice: on the way to apply Profile 1 or 2, in fact we want to assess JBM. If good UE or bad UE, we expect same PLC loss but if JBM is not very good, we expect much bigger loss?
 Jean-Philippe: this is my reference from the EVS software, now I can compare with a DUT if I find this representation, if DUT is in same case for PLC, I do not open an issue, if I find a different result. I want a reference to test DUT, to show that when I make a lot of measurements for PLC and JBM.
Fabrice: thought you wanted to test not really PLC, maybe PLC is used in Profile 2?
Jean-Philipe: in the field, when I compare DUT 1 or 2, I find differences, I explain these differences, PLC is good, JBM is not, I want to reproduce this, this is an issue with JBM.
Fabrice: what happens if JBM in all profile has packet loss, look at delta MOS?
Jean-Philippe: no
Fabrice: will it be in the range 1 or 2?
Stéphane: can you share a profile for testing?
Jean-Philippe: I can give PCAP used to get the input to the EVS software, if you want to see results. I used the 4 double sentences of TS 26.132.
Fabrice: in terms of software, use an example of EVS decoder with Fraunhofer addition for rtpdump?
Stéphane: the rtpdump support has been included in the latest CR to EVS source code, you can check it
Jan: on open issues, existing profiles have no duplication. Just looked up, profiles in 26.114 are text files with one line per packet, not easy. Is there a standardized way to define duplicates? 26.114 has text on duplicates, it says duplicated packets shall be removed, so they are not studied. This is about format.
Stéphane: willing to share profiles? Who is interested in PCAP and/or TCN?
Jean-Philippe: HEAD acoustics has the same profile, I already shared offline
Fabrice: interested. The proposal is very good, not sure we can agree at this stage, but it’s a very good first step, we should evaluate it but should use it for the next steps.
Jean-Philippe: I can adapt the proposal, if it’s not good I can adapt to other networks, I don’t have all networks.
Stéphane: if no more comment, we can note this contribution, there is no consensus on the proposed approach but there was some support as a first step.
 
Decision: 

S4aA220012 is noted


A.I. 1.6 FS_Audio_5GSTAR (Feasibility Study on Audio Aspects for 5G Glasses-type AR/MR Devices)

No Tdoc in this A.I.


A.I. 1.7 Any other Business

None.

A.I. 1.8 Close of the session

The Audio SWG Co-Chair thanked HEAD acoustics for hosting the meeting and all delegates for their participation. The meeting was closed at 17:20 CEST.
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