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

Liangxiao Xin (Zeku)
Monday May 15th, AM2 Session:
1. AIML TIG Chair Xiaofei Wang chairs the session. The chair called the meeting to order at 10:32 AM ET.

1.1. The chair introduces himself, the vice Chair, and the secretary
1.2. Agenda 11-23/550r2 was presented.
1.2.1. The chair introduces the agenda
1.2.2.  Motion 24: Approve Agenda:

1.2.2.1. Move to approve the agenda for AIML TIG as contained in document 11-23/550r2)
1.2.2.2. Mover: Liangxiao Xin
1.2.2.3. Second: Ming Gan
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 May 15th, AM2 Session
1.5.1. Motion 25: Minutes approval:

1.5.1.1. Move to approve the following minutes:
1.5.1.1.1. 11-23/564r0 AIML TIG March 2023 Plenary meeting minutes
1.5.1.1.2. 11-23/663r0 AIML TIG April 2023 teleconference meeting minutes
1.5.1.1.2.1. Containing the minutes for the teleconferences on April 3rd and April 24th, 2023
1.5.1.2. Mover: Liangxiao Xin 

1.5.1.3. Second: Ming Gan
1.5.1.4. Discussion: No discussion

1.5.1.5. Results: Aprroved by unanimous consent

1.5.2. Indicate the discussion on potential UHR contribution and Straw Poll

1.5.3. Indicate the discussion on feedback to Vietnam MIC on AI and Big Data
1.5.4. Indicate the order of presentation for 11-23/475, 11-23/218, 11-23/217, 11-23/606, and additional technical presentations if time allows
2. Discussion on potential UHR contribution and Straw Poll
2.1.1. Clarification on that the idea is to submit contribution to UHR and the purpose of the contribution is shown in SP 9.
2.1.2. Question on whether to go through the use case one by one in UHR. The chair clarified that the first step is to check whether to add AIML technologies to UHR, then check each use case.

2.1.3. Clarification on that the timeline of presenting the contribution is in July meeting.

2.1.4. Comment on that the contribution should figure out all the conditions in UHR. For example, what happens if UHR does not accept any use cases or only accept one use case. The SP should make it clear. Chair mentioned that it is very difficult because we have limited information to make those decisions.

2.1.5. Comment on putting more details in the SP. Chair will draft the SP in one teleconference and have more discussion.

2.1.6. Comment on that it is not a good idea to let UHR choose the use cases.

2.1.7. Comment on asking whether UHR has interests to discuss use cases one by one first.

2.1.8. Clarification on that the contributions will have more use cases compared with the status report to WG

2.1.9. Discussion on the contribution will affect UHR. The contribution does not affect the PAR of UHR. The purpose is to decide whether to have SG depending on the UHR feedback.
2.1.10. Straw Poll 9: AIML TIG Contribution to UHR SG
2.1.10.1. Do you support for the AIML TIG chair to submit a contribution to UHR SG and conduct strawpolls on the AIML related features to poll the interests of UHR SG members on the AIML related features?

2.1.10.1.1. Presentation would be similar to the AIML TIG status report: 
2.1.10.1.1.1. https://mentor.ieee.org/802.11/dcn/23/11-23-0013-00-0000-aiml-tig-status-report.pptx
2.1.10.1.1.2. Concentrate on uses cases that have passed motion
2.1.10.1.1.3. Mentioning other use cases that are being worked on
2.1.10.1.2. Straw polls will poll UHR SG members on each of the use cases that have passed motions
2.1.10.2. Results: Yes: 34 No: 1 Abstain: 15 
3. Discussion on feedback to Vietnam MIC on AI and Big Data
3.1.1. Chair aksed if anyone is interested in drafting the report but nobody answered in the room and in the chat window online.
3.1.2. Straw Poll 10: Feedback to Vietnam MIC’s draft standards on AI and Big Data
3.1.2.1. Do you support not to provide a feedback to Vietnam MIC’s draft standards on AI and Big Data?

3.1.3. Results: Yes: 23 No: 1 Abstain: 16
4. Technical Presentations
4.1. 11-23/475r0: Proposed IEEE 802.11 AIML TIG Technical Report Text for the AIML-based Roaming Enhancements Use Case, Federico Lovison (Cisco Systems) 
4.1.1.  Clarification on that 11K report is aimed to provide neighbor report list but not related to analysis information of RSSI threshold. The neighbor report is aimed to have a weight in the sense of which STA to roam to based on the learned roam pattern of the network over time.
4.1.2. Clarification on that the reason to include this contribution in the AIML technical report is because the author believes that AI learning is required. But the author does not intend to cover that part in this submission because that can be provided in variety. The standard impact of this use case is to provide the recommendation or feedback to the STAs in order to implement the AI part.
4.1.3. Comment on that the AP may or may not use ML technologies.

4.1.4. Clarifiation on that STA needs to scan at mid-point so that the scaning delay may be introduced. AP should share this information with STAs looking at the revolution of the metrics received by the AP. It can be foreseen that, for example, the client is moving and it will be dropped out of time.

4.1.5. Clarification on that the scanning delay is a recommendation providing STAs with options. 

4.1.6. Agreement on that SP 11 can be run based on the current version and will add the below note to the report later.

4.1.6.1. NOTE - How the AP determines the weights for each candidate AP or the target RSSI level is implementation specific. The AP can use AIML techniques or non-AIML techniques to determine these values.
4.1.7. Comment on adding the detials of AIML technologies. The author said that the reason they didn’t provide such details because it is open to implementations. 
4.1.8. Suggestion on adding a reference of the corresponding technical presentation made by the author.

4.1.9. Straw Poll 11: Technical report
4.1.9.1. Do you support to update the AIML TIG Technical Report as shown in 11-23/475r1?

4.1.10. Results: Yes: 24 No: 0 Abstain: 13
4.2. 11-23/218r2 AIML methodology for dynamic spectrum sharing and coexistence, Marco Hernandez (YRP-IAI; CWC Oulu University)
4.2.1. The presentation is deffered because Marco is not online.
4.3. 11-23/217r1 Proposed IEEE 802.11 AIML TIG Technical Report Text for the Subcarrier Grouping Use Case, Eunsung Joen (Samsung)
4.3.1. Question on the definition of AIML process in the first bullet of Section 2.1.4.1. The author thought that it is difficult to define what is AIML process.

4.3.2. Comment on that Ng size is vendor dependent and suggestion on not adding this to the report.

4.3.3. Clarification on that the use case is not for the TB case. 

4.3.4. Comment on that the current spec needs to be changed because the client is not allowed to change Ng value in non-TB case. Question on how to come up with something that the client can decide whether to use AIML or not. The author will have offline discussion with the commenter.

4.3.5. Comment on that Ng is one of the major methods to reduce the overhead. It is valuable if a big Ng value can be defined.

4.3.6. Straw Poll 12: Technical report Draft
4.3.6.1. By considering existing use case for “CSI Compression” in [1], do you think the report text (11-23/217) should be considered as a separate use case for AIML TIG or merged into [1]?
4.3.6.2. Option 1: separate use case

4.3.6.3. Option 2: merge into [1]

4.3.6.4. Option 3: not included in the technical report
4.3.6.5. [1] 11-22/1934r5, Proposed IEEE 802.11 AIML TIG Technical Report Text for the CSI Compression Use Case

4.3.7. Discussion: suggestion on adding Option 3

4.3.8. Results: Option 1: 6, Option 2: 8, Option 3: 13, Abstain: 17
4.4. 11-23/606r1 Proposed IEEE 802.11 AIML TIG Technical Report Text for the Dual CSI Feedback Use Case, Eunsung Joen (Samsung)
4.4.1. Suggestion on conbining this contribution to CSI compression use case.

4.4.2. Clarifiation on that the difference beween the contribution and the one that is motioned is dual CSI feedback.

4.4.3. Straw Poll 13: Technical report Draft
4.4.3.1. By considering existing use case for “CSI Compression” in [1], do you think the report text (11-23/606) should be considered as a separate use case for AIML TIG or merged into [1]?

4.4.3.2. Option 1: a separate use case

4.4.3.3. Option 2: merge into [1]

4.4.3.4. Option 3: not include in the technical report

1.1.1.1.  [1] 11-22/1934r5, Proposed IEEE 802.11 AIML TIG Technical Report Text for the CSI Compression Use Case

1.1.2. Discussion: suggestion on adding Option 3

1.1.3. Results: Option 1: 2, Option 2: 20, Option 3: 5, Abstain: 16
1.1.4. Question on the timeline for the technical report draft. The author will provide draft during teleconference.

2. Meeting is recessed at 12:25 PM ET.
Wednesday May 17th, AM2 Session:
3. AIML TIG Chair Xiaofei Wang chairs the session. The chair called the meeting to order at 10:32 AM ET.

3.1. The chair introduces himself, the vice Chair, and the secretary
3.2. Agenda for teleconference 11-23/0550r4 was presented.
3.2.1. Chair indicated detailed agenda of Wednesday March 17th, AM2 Session
3.2.1.1. Indicated the order of presentation for 11-23/0475, 11-23/0218, 11-23/0755, 11-23/0783, 11-23/0290
3.2.2. Motion 24: Approve Agenda:

3.2.2.1. Move to approve the agenda for AIML TIG as contained in document 11-23/550r4)
3.2.2.2. Mover: Liangxiao Xin
3.2.2.3. Second: Zinan Lin
3.2.2.4. Discussion: No discussion

3.2.2.5. Results: Aprroved by unanimous consent
3.2.3. Chair reminded attendees the next teleconferences
3.2.3.1. 3 teleconferences: 

3.2.3.1.1. Tuesday May 30, 2023, 10 am ET (1.5 hour)
3.2.3.1.2. Tuesday June 13, 2023, 10 am ET (1.5 hour)
3.2.3.1.3. Tuesday June 27, 2023, 10 am ET (1.5 hour)
3.2.3.2. Potential other topics:

3.2.3.2.1. Technical presentations

3.2.3.2.2. Proposals for the technical report
3.2.4. Chair reminded participants to register for the meeting

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

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

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

3.2.5.3. Chair reminded participants to record their attendance.
4. Technical Presentations
4.1. 11-23/475r0: Proposed IEEE 802.11 AIML TIG Technical Report Text for the AIML-based Roaming Enhancements Use Case, Federico Lovison (Cisco Systems) 
4.1.1. No questions or comments

4.1.2. Motion 27: Technical Report Draft:

4.1.2.1. Move to update the AIML TIG Technical Report as shown in 11-23/475r2?

4.1.2.2. Mover: Federico Lovison
4.1.2.3. Second: Zinan Lin
4.1.2.4. Discussion: No discussion

4.1.2.5. Results: Aprroved by unanimous consent

4.2. 11-23/218r2 AIML methodology for dynamic spectrum sharing and coexistence, Marco Hernandez (YRP-IAI; CWC Oulu University)
4.2.1. Comment on that it is too ahead to discuss functional framework and suggestions on holding on functional framework.

4.2.2. Clarification on that the difference with inter-BSS NAV is that each STA will have more than one inter-BSS NAVs.

4.2.3. Comment on that the multiple inter-BSS NAV is not in the scope of AIML TIG and this should be the presentation to other groups.

4.2.4. Suggestion on providing more details on how does the model look like and what does the model do. It is too high level in the report and it is not clear how the AIML model improve the performance. Chair mentioned that all the use cases have technical presentation first and answer how this use case can be addressed. Generally, technical report should be high level. Also, people thought to provide some technical detials for some example to explain how AIML works.

4.2.5. Clarification on that only Session 4 will be used as use case.

4.2.6. Question on how do the features such as model sharing and data collection, go to IEEE 802.11 network. The author mentioned that one can be standardized is the data collection implemented at high MAC or can be KPIs measurement.

4.2.7. Comment on using IEEE 802.11 template for the draft.
4.3. 11-23/755r0 AIML Assisted Complexity Reduction For Beamforming CSI Feedback Using Autoencoder, Ziming He (Samsung)
4.3.1. Deferred by request
4.4. 11-23/783r1 Adaptive Sounding Using ML, Eunsung Joen (Samsung)
4.4.1. Comment on that there may be problem to have channel aging at STA side because the previously stored feedback can be for non-beamforming data. 

4.4.2. Comment on that the use case is MU MIMO but the simulation is SU MIMO. The indication of channel aging can be very different. It is not clear how the AP can combine different indications to determine the sounding interval.

4.4.3. Clarification on that if the fast varying >= 5km/h, then it is identified that the channel aging happens.

4.4.4. Question on whether the AP can do the channel aging determination. The author mentioned that the DL channel is beamforming but UL channel is omni-directional. 

4.4.5. Dicussion on the gain to have channel aging determination at the AP side. The author mentioned that the channel aging feedback can be delayed at the non-AP side.

4.4.6. Comment on that the client side does not suffer from channel aging because the client side does not beamform for the UL packet.

4.4.7.  Straw Poll 14 is deferred
4.5. 11-23/290r2 Study on AI CSI Compression,  Ziyang Guo (Huawei) figure in slide 9
4.5.1. Comment on that the goodput gain is over estimated because one sounding can have more than one beamforming data.

4.5.2. Question on why the compression ratios in the left bottom figure in slide 9 are different. The author will conduct offline discussion.

4.5.3. Question on how the model sharing works. The author mentioned that they assume that the training procedure is at AP side and STA uses the model. The model is pre-determined and AP transmits the parameters of the model. A simple way is to standardize the model. It is possible to define mulitple architectures and decide which one to use.

4.5.4. Comment on having common KPIs so that we can compare the performance in the group.

4.5.5. Comment on that AP and non-AP use the same encoder and decoder in the simulation in slide 13. However, in reallity, it is difficult for them to harmonize the parameters. The author mentioned that the STAs use the same model from AP.

4.5.6. Question on how an AP shares the model. The author said that all the STAs use the same encoder but the decoder can be decided by vendor.

4.5.7. Clarification on that it is assumed that all the training is offline. If we consider more practical scenarios, online training and how often do we need training should be considered.

4.5.8. Clarification on that the intention of this contribution is to have standard impact of model training and sharing. 

5. Meeting is recessed at 12:20 PM ET.
Thursday May 18th, AM1 Session:
6. AIML TIG Chair Xiaofei Wang chairs the session. The chair called the meeting to order at 8:03 AM ET.

6.1. The chair introduces himself, the vice Chair, and the secretary
6.2. Agenda 11-23/0550r6 was presented.
6.2.1. Chair indicated detailed agenda of Thursday May 18th, AM1 Session
6.2.1.1. Indicate the order of presentation for 11-23/750, 11-23/755, 11-23/756, 11-23/987
6.2.2.  Motion 28: Approve Agenda:

6.2.2.1. Move to approve the agenda for AIML TIG as contained in document 11-23/550r6)
6.2.2.2. Mover: Liangxiao Xin
6.2.2.3. Second: Tuncer Baykas
6.2.2.4. Discussion: No discussion

6.2.2.5. Results: Aprroved by unanimous consent
6.3. Chair reminded participants to register for the meeting

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

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

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

6.4.3. Chair reminded participants to record their attendance.
7. Technical Presentations
7.1. 11-23/750r0 Discussions on Neural Network Model Sharing for WLAN,  Peng Liu (Huawei)
7.1.1. Comment that agrees with the summary of the inputs in slide 11

7.1.2. Question on what should be standardized regarding the output of pre-processing. The author said that the dimension of the matrix of the output of the pre-processing can be standardized as well as the format of the matrix. Otherwise the AP cannot train the model.

7.1.3.  Comment on that algorithm is implementation dependent. APs may have different capabilities and some APs may take more features of the pre-processing, which is input of the NN network. The author mentioned that the assumption here is that if the pre-processing is left for implementation and the inputs and the pre-processing are unknown, then it is how to share the model. 

7.1.4. Comment on that AI is developing very fast and we may need to standardize something new. The author said that some basic components, such as DNN and CNN, can be standardized first.

7.1.5. Question on which layer is considered to put models such as ONNX and NNEF. The author mentioned that they are just format to describe the model. The purpose is to use uniform format to transmit models. The signaling between the STAs to transmit models can be standardized.

7.1.6. Quesiton on how one architecture can handle different rates of the inputs/measurements and the need of different rates of the outputs. The rate of the measurement may be different and the output of the model may have different purposes. The author said that for the pre-processing part and the post-processing part, they may have something in common.

7.1.7. Clarification on that the “a sequence of measurement” in slide 7 means historical measurement.

7.1.8. Comment on that each use case has different measurements and it is difficult until we identify each use case.

7.1.9. Question on the online training at the AP. AP needs to collect data from STAs and NN needs a lot of data which puts a lot of load on the network. The author thought there is a tradeoff. On one hand, someone can use a big model to have a robust offline model. But the environement of wireless network is dynamic and big models can easily over-fit.

7.1.10. Question on whether STA can configure the number of layers and the number of nodes of the NN model dynamically. The author does not have any assumption on dynamical configuration. But if we expect client changes the configuration, it is already supported by the hardware.

7.1.11. Comment on that it is very difficult to have one model for all use cases.

7.1.12. Clarification on that the next step of this contribution will be decided after the meeting.
7.2. 11-23/755r0 AIML Assisted Complexity Reduction For Beamforming CSI Feedback Using Autoencoder, Ziming He (Samsung)
7.2.1. Clarification on that the complexity in slide 9 means the number of required multiplications per CSI report. But the commenter does not think it is a fair comparison because there are different criterias for K-means scheme.

7.2.2. Clarification on that Nsc is the vector of V. Nae is the the single value for mulitple subcarries.

7.2.3. Clarification on that the encoder has 50 nodes and 3 layers. 3K data is used to train the model.

7.2.4. Comment on that the floating-point should be fixed point.

7.2.5. Clarification on that the legacy scheme in slide 7 is eigenvalue based beamforming.

7.2.6. Question on the simulation result in slide 7, the goodput performance seems not match the PER performance shown in slide 8. For example, when SNR is 35dB, the goodput of different schemes do not converge to one point. This is because the feedback overhead.

7.2.7. Clarification on that the computation reduction in slide 11 is for one influence.

7.2.8. Comment on that it is a tradeoff between the overhead and the computation complexity. If the overhead is too small then the precision will be not good.

7.2.9. Clarification on that the input of the encoder in slide 4 is one entry of V matrix which is 8 by 2. Each time, you input one element of the matrix.

7.2.10. Straw Poll 14: AIML Use Case
7.2.10.1. Do you support to have a separate use case for beamforming CSI Complexity reduction for the AIML TIG Technical Report?

7.2.10.2. Discussion: comment on that the performance and the overhead should not be separated, which are included by CSI compression. The author thought it is possible that the performance is not improved but the overhead is reduced. Another commenter mentioned that there is no complexity if V matric is transmitted directly.
7.2.10.3. Results: Yes: 9, No:15, Abstain: 13
7.2.11. Straw Poll 15: AIML Use Case
7.2.11.1. Do you support to integrate beamforming CSI Complexity reduction into the Use Case 1 CSI Compression for the AIML TIG Technical Report?

7.2.11.2. Discussion: No discussion
7.2.11.3. Results: Yes: 23, No:5, Abstain: 11
7.3. 11-23/756r0 Neural Network Quantization for Overhead Reduction in AIML Model Sharing, Ziming He (Samsung)
7.3.1. No questions or comments

7.3.2. Straw Poll 16: AIML Use Case
7.3.2.1. By considering existing use case for “AIML Model Sharing” in [1], do you think this contribution should be considered as a separate use case for AIML TIG or should be merged into [1] (e.g., merged into the technical feasibility analysis section)?
7.3.2.2. Option 1: separate use case

7.3.2.3. Option 2: merge into Use Case 3

7.3.2.4. Discussion: No discussion
7.3.2.5. Results: Option 1: 6, Option 2: 16, Abstain: 13
7.4. 11-22/987r7 AIML TIG Technical Report Draft, Xiaofei Wang (InterDigital)
7.4.1. No questions or comments

7.4.2. Motion 28: Technical report:

7.4.2.1. Move to update the AIML TIG Technical Report as contained in 11-22/987r7
7.4.2.2. Mover: Liangxiao Xin
7.4.2.3. Second: Ming Gan
7.4.2.4. Discussion: No discussion

7.4.2.5. Results: Aprroved by unanimous consent
8. Discussion on the next step

8.1. Chair informs the group that draft AIML TIG contributions will be discussed during teleconferences
8.2. Call for contributions:
8.2.1. Further submissions regarding AIML and 802.11:

8.2.1.1. Use cases

8.2.1.2. Technical feasibility

8.2.1.3. Need to have contribution in the form of technical report insertions
8.3. July 2023 Meeting Planning
8.3.1. 4 slots: operating in CET (Berlin time)
8.3.2. will try to find slots that are suitable for different time zones
8.3.2.1. Likely a combination AM2/PM1/PM2 sessions
8.4. Chair reminded attendees the next teleconferences
8.4.1. 3 teleconferences: 
8.4.1.1. Tuesday May 30, 2023, 10 am ET (1.5 hour)
8.4.1.2. Tuesday June 13, 2023, 10 am ET (1.5 hour)
8.4.1.3. Tuesday June 27, 2023, 10 am ET (1.5 hour)
8.4.2. Potential other topics:
8.4.2.1. Technical presentations
8.4.2.2. Proposals for the technical report

9. Meeting is adjourned at 9:56 am ET.
Abstract
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