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Minutes for the AIML TIG July 2023 Plenary Meeting
AIML TIG Chair:
Xiaofei Wang (InterDigital Inc.)
Vice Chair Present:
Ming Gan (Huawei)
Secretary:

Liangxiao Xin (Ningbo University)
Monday July 10th, PM1 Session:
1. AIML TIG Chair Xiaofei Wang chairs the session. The chair called the meeting to order at 1:32 PM Berlin Time.

1.1. The chair introduces himself, the vice Chair, and the secretary
1.2. Agenda 11-23/0926r2 was presented.
1.2.1. The chair introduces the agenda
1.2.2.  Motion 30: Approve Agenda:

1.2.2.1. Move to approve the agenda for AIML TIG as contained in document 11-23/926r2)
1.2.2.2. Mover: Ming Gan
1.2.2.3. Second: Liangxiao Xin
1.2.2.4. Discussion: No discussion

1.2.2.5. Results: Aprroved by unanimous consent
1.2.3. Motion 31: Minutes approval:

1.2.3.1. Move to approve the following minutes:
1.2.3.1.1.1. 11-23/953r0 AIML TIG May 2023 Interim meeting minutes
1.2.3.1.1.2. 11-23/954r0 AIML TIG May 2023 teleconference meeting minutes
1.2.3.1.1.3. Containing the minutes for the teleconferences on May 30th, 2023
1.2.3.1.1.4. 11-23/955r0 AIML TIG June 2023 teleconference meeting minutes
1.2.3.1.1.4.1. Containing the minutes for the teleconferences on June 13th and June 27th, 2023

1.2.3.2. Mover: Liangxiao Xin 

1.2.3.3. Second: Ming Gan
1.2.3.4. Discussion: No discussion

1.2.3.5. Results: Aprroved by unanimous consent
1.3. Chair reminded participants to register for the meeting
1.4. Chair reminded participants on the meeting, patent, and copyright policies.

1.4.1. Chair called for essential patents and none in the room and the chat window was indicated.

1.4.2. Chair reminded participants of the IEEE meeting and copyright policy.

1.4.3. Chair reminded participants to record their attendance.
1.5. Chair indicated detailed agenda of Monday March 13th, PM1 Session
1.5.1. Indicate the order of presentation for 11-23/991, 11-23/290, 11-23/996, and 11-23/227
2. Technical Presentations
2.1.1. 11-23/991r1 Proposed IEEE 802.11 AIML TIG Technical Report Text for the CSI Feedback Compression Use Case, Eunsung Joen (Samsung)
2.1.1.1. No questions or comments

2.1.1.2. Straw Poll 17: Technical report
2.1.1.2.1. Do you support to update the AIML TIG Technical Report as shown in 11-23/991r2?

2.1.1.2.2. Discussion: No discussion
2.1.1.2.3. Results: Yes: 29 No: 2 Abstain: 16 
2.1.1.3. Motion 32: Technical Report Draft
2.1.1.3.1. Move to update the AIML TIG Technical Report as shown in 11-23/991r2
2.1.1.3.2. Mover: Eunsung Jeon
2.1.1.3.3. Second: Junghoon Suh
2.1.1.3.4. Discussion: No discussion

2.1.1.3.5. Results: Yes: 32 No: 1 Abstain: 13, motion passed

2.1.2. 11-23/290r3 Study on AI CSI Compression,  Ziyang Guo (Huawei)
2.1.2.1. Clarification on that the simulations in slide 15 use channel model D for different bandwidths. Different channel models were used in the previous contribution.
2.1.2.2. Clarification on that in slide 16, AP uses 16-bit quantization for model sharing.
2.1.2.3. Clarification on that the CSI feedback is regular CSI feedback and the overhead reduction is caused by the AP using quantization to share encoder with STA. That is, the CSI feedback is the same but the amount of transmission for encoder sharing is reduced.

2.1.2.4. Clarification on that the number of parameters of encoder is reduced compared with VQVAE-2.

2.1.2.5. Clarification on that STA uses the encoder everytime it does the CSI feedback.

2.1.2.6. Clarification on that the encoder in the contribution is the same as auto-encoder and the author will share the details offline.

2.1.2.7. Clarification on that the input of the model is for 20MHz bandwidth. If the input was given twice, then the output of the model is for 40MHz bandwidth.

2.1.2.8. Clarification on that one purpose of slide 18 is to show that the ML models are different but the feedback overhead can be the same.
2.1.2.9. Discussion on whether it is possible for STA to report within SIFS because encoder needs to be trained every sounding. The author said that it depends on the feasibility of the hardware and she thought that the computation complexity is simple.

2.1.2.10. Clarification on that the output in slide 18 is compressed V matrix and may not have physical meaning.

2.1.2.11. Clarification on that the feedback in slide 19 does not use codebook and is not the same as the first version.

2.1.2.12. Question on whether the encoder sharing is STA specific or broadcast. The author did not have answer but clarified that one model is used for all STAs.

2.1.2.13. Question on whether it is possible to share encoder across APs or it is AP specific. The author clarified that if APs use different decoders then the architecture may be different.
2.1.3. 11-23/996r1 Proposed IEEE 802.11 AIML TIG Technical Report Text for the CSI Compression Use Case,  Ziyang Guo (Huawei)
2.1.3.1. Question on whether it is needed to show a detailed example for one use case. The author thought that other people not familiar with AIML may not know the signaling.
2.1.3.2. Clarification on that the implementation of VQVAE can reduce the feedback overhead by 97% compared with legacy feedback.

2.1.3.3. Clarification on that AP shares the encoder when it is trained but not every NDP sounding.

2.1.3.4. Clarification on that the changes in the contribution do not conflict with other contributions.

2.1.3.5. Comment on that the storage in KPIs is generic for all CSI compression. The author clarified that the storage is used by AP to store the encoder during training.
2.1.4. 11-23/227r5 Proposed IEEE 802.11 AIML TIG Technical Report Text for the Multi-AP Coordination Use Case, Szymon Szott (AGH University)
2.1.4.1. Xiaofei helps to present the contribution because the author cannot attend the meeting.
2.1.4.2. Comment on that the contribution only has very high level message and needs more details, such as the model, the gain, the coordination, and the signaling. The presenter thought it may be sufficient because it is a use case but agreed that the gain is missing and multi-AP may have the same gain. The commenter would like to discuss with the author and the SP was defferred.
3. Meeting is recessed at 03:05 PM Berlin Time.
Tuesday July 11th, PM1 Session:
4. AIML TIG Chair Xiaofei Wang chairs the session. The chair called the meeting to order at 01:36 PM Berlin Time (due to the internet connection issue).

4.1. The chair introduces himself, the vice Chair, and the secretary
4.2. Agenda 11-23/0926r3 was presented.
4.2.1. Chair indicated detailed agenda of Tuesday July 11th, PM1 Session
4.2.1.1. Indicated the order of presentation for 11-23/1165, 11-23/1072, 11-23/0997, 11-23/1182
4.2.1.2. Request on changing DCN 1072 to DCN 1238 and chair uploaded 11-23/0926r4.
4.2.1.3. Motion 33: Approve Agenda:

4.2.1.3.1. Move to approve the agenda for AIML TIG as contained in document 11-23/926r4)
4.2.1.3.2. Mover: Liangxiao Xin
4.2.1.3.3. Second: Rui Yang
4.2.1.3.4. Discussion: No discussion

4.2.1.3.5. Results: Aprroved by unanimous consent
4.2.2. Chair reminded participants to register for the meeting

4.2.3. Chair reminded participants on the meeting, patent, and copyright policies.

4.2.3.1. Chair called for essential patents and none in the room and the chat window was indicated.

4.2.3.2. Chair reminded participants of the IEEE meeting and copyright policy.

4.2.3.3. Chair reminded participants to record their attendance.
5. Technical Presentations
5.1. 11-23/1165r0 Proposed IEEE 802.11 AIML TIG Technical Report Text for the CSI Feedback Compression Use Case, Ziming He (Samsung)
5.1.1. Comment on having consistent description of the additional storage in the requirement part amoung different CSI use cases, such as 11-23/996. Also, the other CSI use case has the additional storage in the KPI part but this contribution does not. The author said to work together offline. The author does not put the additional storage in KPI because he thought it is not very important. The update may be presented in teleconference.
5.1.2. Comment on that the quantization for encoder in this contribution is very similar with that in 11-23/996. The author said that the quantization is for neural network while the quantization in 11-23/996 is for model sharing. The author of 11-23/996 said that the objectives of the two contributions are different and 11-23/996 is to improve the goodput while 11-23/1165 is to improve the computation complexity. Another commenter thought that 11-23/1165 is for CSI compression and 11-23/996  is for more general model sharing.
5.1.3. Clarification on that the additional storage in 11-23/996 is the size of the codebook. 
5.1.4. Comment on having clear definition of the additional storage. 
5.2. 11-23/1238r0 AIML methodology for dynamic spectrum sharing and coexistence, Marco Hernandez (YRP-IAI; CWC Oulu University)
5.2.1. Question on how modulation classifier fits the use case. The author said that the modulation classifier is for interference management which is not included in the contribution. The idea is that once the signals are classified, MME model can be used to manage the interference. However, the MME model will not be standardized.

5.2.2. Comment on that the LSTM layer shown in Fig. 6 and 7 is very common in ML and it is very difficult to understand what is happening there. The author said that they are examples and may not be standardized.

5.2.3. Clarification on that the backward compatibility in Section 2.1.4 means the input signal which is the same as that in the current IEEE 802.11.

5.2.4. Clarification on that the benefit of using signal classification for AP and STA is to use interference management such as spectrum access system (SAS). It is a black box which does not require any protocol design in .11 network to classify wireless signal. 
5.2.5. Clarification on that for the standard impact, AP needs to share model to STAs so that STAs can support the model.

5.2.6. Clarification on that the input will be Wi-Fi signal and 5G signal but the .11 network does not need knowledge of 5G signal.

5.2.7. Clarification on that the author assumes that the other wireless protocols, such as 5G, also have the same technology to classify the signal and use the same front-end. When the spectrum is used by other wireless network, IEEE 802.11 network uses the interference management. The idea here is to classify the signal only to avoid the confusion. The STA does not need to decode 5G or LTE signal.
5.2.8.  Comment on that the Wi-Fi may not care whether the spectrum is taken by 5G or other wireless signal. 
5.2.9. Comment on that .11 may only care about Wi-Fi signal and non-Wi-Fi signal.

5.2.10. Question on what information will help the signal classification. The author said that it will be in the second part which is intereference management.

5.2.11. Comment on no company logo, such as Wi-Fi 6 or 7 logo, in .11 documents.

5.2.12. Comment on that it is not clear what is the gain of this classifier given the amount of non-Wi-Fi data required to train and/or operate the model. If it is only a generic non-Wi-Fi data, what is the gain here from AIML since the generic structure of non-Wi-Fi signals is well-known upfront. If it is non-generic non-Wi-Fi data, that would open up a gate of big privacy issues.
5.3. 11-23/997r1 Proposed IEEE 802.11 AIML TIG Technical Report Text for the Distributed Channel Access Use Case,  Ziyang Guo (Huawei) 
5.3.1. Comments on adding reference of the requirements in the document

5.3.2. Comments on combining the 4th and 5th bullets of standard impact in the document.
5.4. 11-23/1182r0 Follow-up Discussions on Neural Network Model Sharing for WLAN,  Ziyang Guo (Huawei)
5.4.1. Comment on considering 1. Security because we are interested in deploying piece of software and 2. DL sharing over hardware which causes delay.
5.4.2. Question on whether any other ML technologies other than NN are considered. The author said that the post-processing requires other traditional ML technology. For core NN, it is a bit different from traditional ML technology.

5.4.3. Clarification on that the possible standard impacts are listed in the table of slide 3 and maybe part of them need to be standardized. One commenter mentioned that the contribution already presetned in May meeting and all the thoughts are in reference [1].
5.4.4. Clarification on that we need to study whether it is feasible to apply the model sharing in the contribution to CSI use case.
5.5. 11-23/997r2 Proposed IEEE 802.11 AIML TIG Technical Report Text for the Distributed Channel Access Use Case,  Ziyang Guo (Huawei)
5.5.1.1. Straw Poll 18: Technical report
5.5.1.1.1. Do you support to update the AIML TIG Technical Report as shown in 11-23/997r2?

5.5.1.1.2. Discussion: No discussion
5.5.1.1.3. Results: Aprroved by unanimous consent
5.5.1.2. Motion 34: Technical Report Draft
5.5.1.2.1. Move to update the AIML TIG Technical Report as shown in 11-23/997r2?
5.5.1.2.2. Mover: Ziyang Guo
5.5.1.2.3. Second: Rui Yang
5.5.1.2.4. Discussion: No discussion

5.5.1.2.5. Results: Aprroved by unanimous consent
6. Reminder of UHR presentation
6.1. Chair encouraged members to attend the UHR meeting to listen the presetnation
6.2. Question on whether the presentation will be deferred if there is no time. Chair think it is possible.
7. Meeting is recessed at 3:22 PM Berlin Time.
Wednesday July 12th, AM2 Session:
8. AIML TIG Chair Xiaofei Wang chairs the session. The chair called the meeting to order at 10:32 AM Berlin Time.

8.1. The chair introduces himself, the vice Chair, and the secretary
8.2. Agenda 11-23/0926r5 was presented.
8.2.1. Chair indicated detailed agenda of Wednesday July 12th, AM2 Session
8.2.1.1. Discussion way forway

8.2.1.2. Indicate the order of presentation for 11-23/1165, 11-23/1228 if time allows
8.2.2.  Motion 35: Approve Agenda:

8.2.2.1. Move to approve the agenda for AIML TIG as contained in document 11-23/926r5)
8.2.2.2. Mover: Juan Carlos Zuniga
8.2.2.3. Second: Liangxiao Xin
8.2.2.4. Discussion: No discussion

8.2.2.5. Results: Aprroved by unanimous consent
8.3. Chair reminded participants to register for the meeting

8.4. Chair reminded participants on the meeting, patent, and copyright policies.

8.4.1. Chair called for essential patents and none in the room and the chat window was indicated.

8.4.2. Chair reminded participants of the IEEE meeting and copyright policy.

8.4.3. Chair reminded participants to record their attendance.
9. Discuss way forward 
9.1. Chair showed the results of SP1 and SP2 of the UHR contribution

9.2. The results show that there are support for AIML based features/work in UHR but there are also many that do not support
9.3. Chair asked options from the TIG members and three options were provided during the discussion; Chair indicates that a decision will be made in September 2023.
9.3.1. 1. Wrap technical report up in September 2023 and stop

9.3.2. 2. extend the AIML TIG (e.g. 1 meeting cycle or 3 meeting cycles, but with justification) and look at options to continue AIML related work and defer the decision

9.3.3. 3. extend AIML TIG (1 meeting cycle or 3 meeting cycles but with justification) and with the intention to form a SG in November 2023 or March 2024
9.4. Comment on extending the TIG for another 6 months. UHR has interets but they may not have capability to take over the work. Chair mentioned that it can be extended if there is additional use cases.

9.5. Comment on that there is interests in UHR. The group needs to produce and focus on the technical report. The group does not need to make decision right now. There are interests but it is not clear whether the work will be incorporated to UHR, not even within 6 months. Commenter suggests to extend the group and make clear what is the goal.

9.6. Comment on that TIG is typically 6 months. One option is to start SG in November or March. If we continue TIG, then SG will start from March. To start SG, we need to pass motion in the WG. It is possible to extend TIG until November and request to form the SG in November. 

9.7.  Question on what is the procedure if the group makes decision in November. The AIML TIG was authoraized to work until September. In September, TIG will ask for extension and it is required to explain the reason to extend the TIG to March instead of November. Chair mentioned that the additional use cases can be the reason.
9.8. Question on what is the difference between option 2 and option 3. Chair mentioned that they have different intentions.

9.9. Comment on that if TIG is extended for one meeting, then UHR will probably not take it. Chair said that we may face the same situation in March.

9.10. Clarification on that the intention of option 2 is to extend the TIG and make decision after that.

10. Technical Presentations
10.1.1. 11-23/1165r1 Proposed IEEE 802.11 AIML TIG Technical Report Text for the CSI Feedback Compression Use Case, Ziming He (Samsung)
10.1.1.1. Straw Poll 19: Technical report
10.1.1.1.1. Do you support to update the AIML TIG Technical Report as shown in 11-23/1165r1?

10.1.1.1.2. Discussion: No discussion
10.1.1.1.3. Results: Yes: 27, No: 1, Abs: 11
10.1.1.2. Motion 36: Technical Report Draft
10.1.1.2.1. Move to update the AIML TIG Technical Report as shown in 11-23/1165r1?
10.1.1.2.2. Mover: Ziming He
10.1.1.2.3. Second: Ming Gan
10.1.1.2.4. Discussion: No discussion

10.1.1.2.5. Results: Yes: 28, No: 1, Abs: 5, motion passed
10.1.2. 11-23/1228r Discussion on AIML Model Management for WLAN, Yue Xu (Huawei)
10.1.2.1. Question on whether the first bullet in slide 7 is a part of AIML model or for .11 level. The author said that it is more like centralized control of AIML if the abnormal decision happens.

10.1.2.2. Question on whether the author plans to add text to the technical report regarding the first bullet in slide 7 or it is just a presentation. The author said that it is just a high level discussion at the current stage.

10.1.2.3. Question on whether the fifth bullet in slide 7 is for model sharing. The author said that it is not sure how to use it and it is something to investigate in the future.

10.1.2.4. Question on what are the transmission rules in the third bullet of slide 7. The author said that he cannot give a lot of details.
10.1.2.5. Clarification on that the second bullet in slide 4 is related to fifth bullet in slide 7.

10.1.2.6. Question on when is the subsequent submission. The author plans to present it in the teleconference. 
11. Meeting is adjourned at 11:45 AM Berlin Time.
Thursday July 13th, PM1 Session:
12. AIML TIG Chair Xiaofei Wang chairs the session. The chair called the meeting to order at 1:32 PM Berlin Time.

12.1. The chair introduces himself, the vice Chair, and the secretary
12.2. Agenda 11-23/0926r7 was presented.
12.2.1. Chair indicated detailed agenda of Thursday July 13th, PM1 Session
12.2.1.1. Indicate the order of presentation for 11-23/475, 11-23/1238, 11-23/996, 11-23/987
12.2.2.  Motion 36: Approve Agenda:

12.2.2.1. Move to approve the agenda for AIML TIG as contained in document 11-23/926r7)
12.2.2.2. Mover: Juan Carlos Zuniga
12.2.2.3. Second: Liangxiao Xin
12.2.2.4. Discussion: No discussion

12.2.2.5. Results: Aprroved by unanimous consent
12.3. Chair reminded participants to register for the meeting

12.4. Chair reminded participants on the meeting, patent, and copyright policies.

12.4.1. Chair called for essential patents and none in the room and the chat window was indicated.

12.4.2. Chair reminded participants of the IEEE meeting and copyright policy.

12.4.3. Chair reminded participants to record their attendance.
13. Technical Presentations
13.1.1.1. 11-23/475r4: Proposed IEEE 802.11 AIMLTIG Technical Report text for the AIML based roaming enhancements use case, Federico Lovison (Cisco)
13.1.1.1.1. No questions or comments

13.1.1.1.2. Straw Poll 20: Technical report
13.1.1.1.2.1. Do you support to update the AIML TIG Technical Report as shown in 11-23/475r4?

13.1.1.1.2.2. Discussion: No discussion
13.1.1.1.2.3. Results: Aprroved by unanimous consent
13.1.1.1.3. Motion 37: Technical Report Draft
13.1.1.1.3.1. Move to update the AIML TIG Technical Report as shown in 11-23/475r4?
13.1.1.1.3.2. Mover: Federico Lovison
13.1.1.1.3.3. Second: Zinan Lin
13.1.1.1.3.4. Discussion: No discussion

13.1.1.1.3.5. Results: Aprroved by unanimous consent
13.1.1.2. 11-23/1238r1 AIML methodology for dynamic spectrum sharing and coexistence, Marco Hernandez (YRP-IAI; CWC Oulu University)
13.1.1.2.1. Comment on that there is already sufficient technologies to differentiate Wi-Fi signal and non-Wi-Fi signal. 

13.1.1.2.2. Comment on that there were a lot of comments but the commenter didn’t see any feedback shown in the document. The author said that he added an example of AIML implementation which addressed most of the comments.

13.1.1.2.3. Straw Poll 21: Technical report
13.1.1.2.3.1. Do you support to update the AIML TIG Technical Report as shown in 11-23/1238r1?

13.1.1.2.3.2. Discussion: No discussion
13.1.1.2.3.3. Results: Yes: 13, No: 10, Abs:15
13.1.1.3. 11-23/996r1 Proposed IEEE 802.11 AIML TIG Technical Report Text for the CSI Compression Use Case,  Ziyang Guo (Huawei)
13.1.1.3.1. Clarification on that the storage part in the contribution is new.

13.1.1.3.2. Comment on that the quantified number of the additional storage is better but it is OK for now.

13.1.1.3.3. Straw Poll 22: Technical report
13.1.1.3.3.1. Do you support to update the AIML TIG Technical Report as shown in 11-23/996r3?

13.1.1.3.3.2. Discussion: No discussion
13.1.1.3.3.3. Results: Yes: 21, No: 1, Abs: 9
13.1.1.3.4. Motion 38: Technical Report Draft
13.1.1.3.4.1. Move to update the AIML TIG Technical Report as shown in 11-23/996r3?
13.1.1.3.4.2. Mover: Ziyang Guo
13.1.1.3.4.3. Second: Zinan Lin
13.1.1.3.4.4. Discussion: No discussion

13.1.1.3.4.5. Results: Yes: 23, No: 0, Abs: 10, motion passed
13.1.1.4. 11-22/987r8 AIML TIG Technical Report Draft, Xiaofei Wang (InterDigital)
13.1.1.4.1. Question on why add “system throughput improvement” in Section 2.1.1. The author said that it is because we have two kinds of sub use cases which are quite different. The authors of those two sub use cases agree to add those descriptions.

13.1.1.4.2. Straw Poll 23: Technical report
13.1.1.4.2.1. Do you support to update the AIML TIG Technical Report as shown in 11-22/987r8?

13.1.1.4.2.2. Discussion: No discussion
13.1.1.4.2.3. Results: Aprroved by unanimous consent
13.1.1.4.3. Motion 39: Technical Report Draft
13.1.1.4.3.1. Do you support to update the AIML TIG Technical Report as shown in 11-22/987r8?
13.1.1.4.3.2. Mover: Ross Jian Yu
13.1.1.4.3.3. Second: Ziyang Guo
13.1.1.4.3.4. Discussion: No discussion

13.1.1.4.3.5. Results: Aprroved by unanimous consent
14. Discussion on the next step

14.1. Chair indicates the goals for September meeting
14.1.1. Decision on the next steps for AIML TIG (currently three options as collected in the previous AIML TIG meeting slot):

14.1.1.1. Wrap technical report up in September 2023 and stop

14.1.1.2. extend the AIML TIG (e.g. 1 meeting cycle or 3 meeting cycles, but with justification) and look at options to continue AIML related work and defer the decision

14.1.1.3. extend AIML TIG (1 meeting cycle or 3 meeting cycles but with justification) and with the intention to form a SG in November 2023 or March 2024
14.1.2. Improve/finalize AIML TIG Technical Report, depending on decisions of AIML TIG next steps 
14.1.2.1. Technical report conclusions
14.1.2.1.1. A draft will be presented during one of the teleconferences
14.1.2.2. Potentially final motion on the whole report
14.2. Call for contributions:
14.2.1. Further submissions regarding AIML and 802.11:

14.2.1.1. Use cases

14.2.1.2. Technical feasibility

14.2.1.3. Need to have contribution in the form of technical report insertions

14.3. September 2023 Meeting Planning
14.3.1. 4 slots: operating in ET (Atlanta time)
14.3.2. will try to find slots that are suitable for different time zones

14.3.2.1. Likely a combination of an EVE session and AM1/AM2 sessions

14.4. Chair reminded attendees the next teleconferences
14.4.1. 3 teleconferences: 
14.4.1.1. Tuesday July 25, 2023, 10 am ET (1.5 hour)
14.4.1.2. Tuesday August 8, 2023, 10 am ET (1.5 hour)
14.4.1.3. Tuesday September 5, 2023, 10 am ET (2 hour)
14.4.2. Potential other topics:

14.4.2.1. Discussion on AIML TIG next steps

14.4.2.2. Proposals for the technical report

14.4.2.3. Use cases

15. Meeting is adjourned at 2:33 PM Berlin Time.
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