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

Liangxiao Xin (Zeku)
Monday March 13th, PM1 Session:
1. AIML TIG Chair Xiaofei Wang chairs the session. The chair called the meeting to order at 1:32 PM ET.

1.1. The chair introduces himself, the vice Chair, and the secretary
1.2. Agenda 11-23/0146r3 was presented.
1.2.1. The chair introduces the agenda
1.2.2.  Motion 20: Approve Agenda:

1.2.2.1. Move to approve the agenda for AIML TIG as contained in document 11-23/146r3)
1.2.2.2. Mover: Liangxiao Xin
1.2.2.3. Second: Juan Carlos Zuniga
1.2.2.4. Discussion: No discussion

1.2.2.5. 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. Motion 21: Minutes approval:

1.5.1.1. Move to approve the following minutes:
1.5.1.1.1. 11-23/163r0 AIML TIG January 2023 Interim meeting minutes
1.5.1.1.2. 11-23/237r0 AIML TIG February 2023 teleconference meeting minutes
1.5.1.1.2.1. Containing the minutes for the teleconferences on Feb 13 and Feb 27, 2023
1.5.1.2. Mover: Liangxiao Xin 

1.5.1.3. Second: Juan Carlos Zuniga
1.5.1.4. Discussion: No discussion

1.5.1.5. Results: Aprroved by unanimous consent

1.5.2. Indicate the discussion on way forward for AIML TIG
1.5.3. Indicate the order of presentation for 11-23/217, 11-23/227, 11-23/218, and additional technical presentations of time allows
2. Discussion on way forward for AIML TIG
2.1.1. No questions/discussions
2.1.2. Straw Poll 6: AIML TIG Next Step
2.1.2.1. Which option do you prefer for AIML TIG to go forward?

2.1.2.2. Option 1: Complete technical report in March 2023 and terminate AIML TIG

2.1.2.3. Option 2: Extend AIML TIG, for example, for three meeting cycles and then decide way forward, E.g., 

2.1.2.3.1. Forming a SG to propose PAR and CSD or
2.1.2.3.2. Looking for opportunities to insert AIML features in other TG/SG
2.1.2.4. Discussion: Question on whether Option 1 also contains the sub-bullets of Option 2. The chair clarified that this is true but they will not be something pursued by the AIML TIG

2.1.2.5. Results: Option 1: 6 Option 2: 58 
2.1.3. Straw Poll 7: AIML TIG Next Step
2.1.3.1. Do you support to request the 802.11 WG chair to extend the AIML TIG for 3 meeting cycles?

2.1.3.2. Discussion: No discussion
2.1.3.3. Results: Yes: 52 No: 1 Abstain: 21 
2.1.4. Motion 22: AIML TIG Next Step
2.1.4.1. Move to request the 802.11 WG chair to extend the AIML TIG for 3 meeting cycles

2.1.4.2. Mover: Tuncer Baykas 

2.1.4.3. Second: Ming Gan
2.1.4.4. Discussion: No discussion

2.1.4.5. Results: Yes: 55 No: 0 Abstain: 4

2.1.4.6. Motion passes

2.1.5. Based on the results of Motion 22, the chair will request the WG Chair to extend the AIML TIG for 3 meeting cycles

3. Technical Presentations
3.1. 11-23/217r0 Proposed IEEE 802.11 AIML TIG Technical Report Text for the Subcarrier Grouping Use Case, Eunsung Joen (Samsung)
3.1.1.  Comment on that determining Ng value is not a standard issue and not a proper topic for AIML. It is vendor’s choice to decide Ng value and most vendor uses Ng=4 only. The presenter clarified that for MU MIMO case, NDPA decides the Ng value but not the non-AP STA.

3.1.2.  Discussion on using multi-dimentional threshold to classify the channel. The presenter mentioned that single-dimentional threshold is not accurate to binary classification of the channel.   
3.2. 11-23/227r2 Proposed IEEE 802.11 AIML TIG Technical Report Text for the Multi-AP Coordination Use Case, Szymon Szott (AGH University)
3.2.1. Discussion on that when the PCA is used for data exchange between APs, the data is not 100% accuracy guaranteed. The presenter mentioned that the PCA is used to predict measurement reports and used for any missing data.
3.2.2. Clarification on that the motivation of using PCA is to reduce the amount of the data exchange between APs. However, the commenter has concern about the accuracy.
3.2.3. Comment on having the minimum power consumption in Section 3.1.
3.2.4. Discussion on the timing of using AIML. AP1 should use AIML before enabling MAP transmission because the stratigies, such as which STAs to transmit data, depend on MAP schemes used. In this case, the overhead and latency will have big impact. The presenter said that the decision will be made even if AIML is not used. The overhead should be considered. In this use case, MAP will get new data each time. Some KPIs and considerations on how often the MAP will get report for the future transmissions should be added.
3.2.5. Discussion on how to decide when to retrain in mobility scenario. When the STAs move, the previous training may not be useful anymore. The presenter mentioned that it can be decided by whether beam pairs can be used or not. However, the commenter has concern on the tight timing for beamforming.
3.2.6. Comment on adding more technical feasibility analysis on the energy efficiency measurement.
3.3. 11-23/218r1 AIML methodology for dynamic spectrum sharing and coexistence, Marco Hernandez (YRP-IAI; CWC Oulu University)
3.3.1. Clarification on the use case could be between 802.11 devices and other devices.

3.3.2. Clarification on the APs will not do coordination between each other which is different from coordinated OFDMA case.

3.4. 11-23/275r0 Improved AIML Enabled Index Based Beamforming CSI Feedback Schemes, Ziming He (Samsung)
3.4.1. Clarification on using K-means clustering in Proposals 1 and 2.
3.4.2. Clarification on the throughput gain is roughly 20% compared with legacy scheme in slide 14.
3.4.3. Clarification on the throughput gain is the same as scheme in [1] but the overhead of CSI is reduced.

3.4.4. Clarification on only have one index vector in slide 10 and the bit size of that vector is Nk = 10~16 bits.

3.4.5. Comment on that in slide 16, 5ms is as long as TXOP limit, which is not real.

3.4.6. Clarification on the complexity compared with current IEEE 802.11. It is one time training.

3.4.7. Question on the performance of MU MIMO and the presenter said that will be added later. 
4. Meeting is recessed at 03:30 PM ET.
Tuesday March 14th, AM1 Session:
5. AIML TIG Chair Xiaofei Wang chairs the session. The chair called the meeting to order at 08:02 AM ET.

5.1. The chair introduces himself, the vice Chair, and the secretary
5.2. Agenda for teleconference 11-23/0146r4 was presented.
5.2.1. Chair indicated detailed agenda of Tuesday March 14th, AM1 Session
5.2.1.1. Indicated the order of presentation for 11-23/0275, 11-23/0280, 11-23/0290, 11-23/0397, 11-23/0433
5.2.1.2. Agenda was approved with unanimous consent
5.2.2. Chair reminded participants to register for the meeting

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

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

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

5.2.3.3. Chair reminded participants to record their attendance.
6. Technical Presentations
6.1. 11-23/275r1 Improved AIML Enabled Index Based Beamforming CSI Feedback Schemes, Ziming He (Samsung): brief overview and Q&A
6.1.1.  Discussion on how to choose the value of Nfb in slide 13. Beamforming may pick the wrong number and the performance will not be the same as in the simulation. The presenter mentioned that the performance may not give the optimal performance as the value of Nfb is smaller as shown in slide 15.
6.2. 11-23/280r0 ML aided Dual CSI Feedback for Next Generation WLANs,  Eunsung Joen (Samsung)
6.2.1. Comment on that the throughput improvement is from reduced feedback overhead because one sounding packet is followed by one data packet only. However, in reallity, one sounding packet can be followed by multiple data packets.

6.2.2. Question on whether having the result of PER when one sounding packet is followed by multiple data packets. The presenter said that this presentation is based on reference [3] and it has PER performance.

6.2.3. Clarification on that the the size of the codebook for the index based method in slide 7 is 7 bits. 
6.2.4. Clarification on that the subcarrier report in sldie 5 is also angle indexed report.

6.2.5. Clarification on that the total number of bits in one sounding is 7 bits per subband.

6.2.6. Clarification on that the dimention of matrix V is reduced from 8 by 2 matrix to 2 by 4 matrix in slide 7.

6.2.7. Clarification on that ML model for simulation is modified K-mean algorithm and the centroids are used for codebook.

6.2.8. Clarification on that the details in slide 6 are shown in reference [3] and the presenter will share the paper.

6.2.9. Clarification on that V1,n in sldie 6 is determined by the controids found by the K-mean algorithm. V1,n is used for the data transmission.

6.2.10. Clarification on that the simulation requires to run 1000 sounding to collect GV-based feedback first then apply them to CB-based method using ML algorithm. The commenter has concern whether it is practical.

6.2.11. Question on whether the codebook is needed to change to another codebook when covariance of H and channel is changing. For example, channel type changes from Ch B to Ch D. The presenter confirmed that one codebook can be used for all types of channel. So if the channel variation is large, then the reliability is better. Since the presenter did not have any simulation results to show that, the commenter suggests to run simulations with different types of channel.

6.2.12. Clarification on the next plan is to update the report in CSI use case.  
6.3. 11-23/290r0 Study on AI CSI Compression,  Ziyang Guo (Huawei)
6.3.1. Clarification on that the channel model used for simulation is Ch D.
6.3.2. Question on the size of the autoencoder model if it is changed. The presenter does not know yet but the goal is to optimize the size of the model and reduce the overhead.
6.3.3. Clarification on that the input of the NN in slide 5 is V matrix

6.3.4. Clarification on that the AP does the offline training.

6.3.5. Clarification on that the size of one codebook is 10 bits.

6.3.6. Clarification on that the GP in slide 7 is calculated by that data uses MCS 7 and sounding uses MCS 1 in 11ax. 

6.3.7. Question on that the performance will be different when MCS = 11 but the presenter thought it will be similar.

6.3.8. Clarification on that the adaptive MCS is not used and the algorithm will not degrade MCS. The commenter suggests to try all the MCSs because MCS will be selected by PER.

6.3.9. Clarification on that the method in slide 5 is supervised compared with the K-mean unsupervised learning. The K-mean unsupervised learning does not use NN but the method in slide 5 uses NN.

6.3.10. Clarification on that the next step is to add the context in the presentation to the tech report.

6.3.11. Clarification on that methods 1 and 2 have different compression ratio. In reference [3], there is no compression. The method in slide 5 is codebook based.

6.3.12. Clarification on that the result of reference [3] is not as good as the method in slide 5. 
6.4. 11-23/397r0 Technical feasibility analysis of ML model sharing, Liangxiao Xin (Zeku)
6.4.1. Comment on that naming is not correct. Clarification on that ML model sharing requires ML algorithm sharing, but ML algorithm sharing may cause security issue.

6.4.2. Comment on the ML model parameters and algorithm could be distributed by 11bc, security issue may also be addressed. Clarification on that the security issue is not only from the transmission over the air. It is not a good practise for the firmware implementation.

6.4.3. Clarification on the next step is to prepare text for the technical report.

6.4.4. Comment on that the model sharing is important in the future.
6.5. 11-23/433r0 AIML-based Roaming Enhancements Use Case, Federico Lovison (Cisco)
6.5.1. Q&A is deferred to the next meeting slot due to time constraints
7. Meeting is recessed at 10:00 AM ET.
Thursday March 16th, AM1 Session:
8. AIML TIG Chair Xiaofei Wang chairs the session. The chair called the meeting to order at 8:02 AM ET.

8.1. The chair introduces himself, the vice Chair, and the secretary
8.2. Agenda 11-23/0146r5 was presented.
8.2.1. Chair indicated detailed agenda of Thursday March 16th, AM1 Session
8.2.1.1. Indicate the order of presentation for 11-23/433, 11-23/217, 11-23/227, 11-23/218, 11-23/987
8.2.2.  Motion 23: Approve Agenda:

8.2.2.1. Move to approve the agenda for AIML TIG as contained in document 11-23/0146r5)
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. Technical Presentations
9.1. 11-23/433r2 AIML-based Roaming Enhancements Use Case, Federico Lovison (Cisco) Overview and Q&A
9.1.1. Clarification on that the 6K APs are distributed in hundreds of buildings. The density of the AP in different buildings are different. For small buildings, there may be 10 to 50 APs per building.  For large buildings, there may be one hundred of APs per building.
9.1.2. Question on whether the neighbor report is neighbor report or reduced neighbor report or ML element. Presenter said that they are proposing to implement this in 11k network. But the intention of this presentation is to provide a use case that they believe can bring to the users. Standards impact is expected to Neighbor Report; but the presenter is open to other potential changes in the spec.
9.1.3. Question on in what kind of scenario the method works. The presenter clarified that he did mulitple distributions to provide more informaiton about the specific data set they used because the point is that they want to make this case more generic and flexible so the approach can be generalized and applied to any type of  network. It may depend on the network distribution but it is feasible to any type of network.
9.1.4. Question on whether the additional information in slide 17 is referring to AI or other algorithm. The presenter clarified that they propose to use AI to provide best performance of roaming. But yes, it can be other methods. 
9.1.5. Clarification that the standard impact can be improve the neighbor report in 11v BTM request.

9.1.6. Clarification on that the intention of the work is to show that AIML can improve the performance of roaming. It can also go to other group such as UHR.

9.1.7. Clarification on that the next step is to prepare text for the technical report.

9.1.8. Straw Poll 8: AIML Use Case
9.1.8.1. Do you agree to include a Roaming Enhancements Use Case to the AIML Technical Report??

9.1.8.2. Discussion: No discussion
9.1.8.3. Results: Yes: 39 No: 2 Abstain: 21 
9.2. 11-23/217 Proposed IEEE 802.11 AIML TIG Technical Report Text for the Subcarrier Grouping Use Case, Eunsung Joen (Samsung)
9.2.1. Comment on that the AIML for this use case is over use. The existing solution in 11ax is good enough and the standard impact is very minimal. Suggestion on adding Ng size decision as an independent paragraph in the CSI compression use case. The chair comments that the technical report is a report to WG. TIG discusses use cases and technical feasibility. It provides recommendations as reference to WG to decide the next step. The chair commented that some members expressed opinions that that the Ng use case is not the same as CSI compression use case.
9.2.2. Comment on combining the Ng use case with CSI compression use case and call then CSI compression feedback.

9.2.3. Comment on that TG will go through all the use cases and then for each of them, the decision will be made whether to take off or not. 
9.3. 11-23/227 Proposed IEEE 802.11 AIML TIG Technical Report Text for the Multi-AP Coordination Use Case, Szymon Szott (AGH University)
9.3.1. Clarification on that the plan is to take this draft to the technical report

9.3.2. Comment on that some results should be provided and the presenter clarified that they will provide sime in six months.

9.3.3. The chair asked whether to run SP and the presenter wants to collect more comments and defer the SP.
9.4. 11-23/218 AIML methodology for dynamic spectrum sharing and coexistence, Marco Hernandez (YRP-IAI; CWC Oulu University)
9.4.1. Not presented due to the presenter was not online. 
9.5. 11-22/987 AIML TIG Technical Report Draft, Xiaofei Wang (InterDigital)
9.5.1. No question or comments
10. Discussion on the next step

10.1. Chair informs the group that the AIML TIG will have a discussion on bringing AIML TIG work to UHR SG in the May meeting
10.1.1. In May meeting we can discussion whether AIML TIG wants to submit a contribution to UHR SG and run a straw poll
10.1.2. Question on what is the UHR contribution about and what is the intention. The chair clarified that it can be something like status report in mid-week plenary that was provided by the chair to the WG in the Janaury 2023 meeting.

10.1.3. The chair clarified that the value of SP will be discussed in May and we will first decide whether to bring a contribution to the UHR SG and run SP in the first meeting slot of May meeting.

10.1.4. Comment on that TIG is responsible for technical report. We can have contributions to other group but TIG cannot submit a contribution to other group. The chair clarified that the contribution will go through in the TIG first and it is not necessary a contribution from TIG but on behalf of TIG.
10.2. Call for contributions:
10.2.1. Further submissions regarding AIML and 802.11:

10.2.1.1. Use cases

10.2.1.2. Technical feasibility

10.2.1.3. Recommend to have contribution in the form of technical report insertions
10.3. May 2023 Meeting Planning
10.3.1. 3-4 slots: operating in ET
10.3.2. will try to find slots that are suitable for different time zones
10.3.2.1. Likely a combination of an EVE session and AM1/AM2 sessions
10.4. Chair reminded attendees the next teleconferences
10.4.1. 2 teleconferences: 
10.4.1.1. March 27, 2023, 10 am ET (1.5 hour)
10.4.1.2. April 24, 2023, 10 am ET (1.5 hour)
10.4.2. Potential other topics:
10.4.2.1. Technical presentations
10.4.2.2. Proposals for the technical report

11. Meeting is adjourned at 9:11 am ET.
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