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Minutes for the AIML TIG November 2022 Plenary Meeting
AIML TIG Chair:
Xiaofei Wang (InterDigital Inc.)
Vice Chair Present:
Ming Gan (Huawei)
Secretary:

Liangxiao Xin (Sony)
Monday November 14th, PM2 Session:
1. AIML TIG Chair Xiaofei Wang chairs the session. The chair called the meeting to order at 16:02 Bangkok Time.

1.1. The chair introduces himself, the vice Chair Present, and the secretary
1.2. Agenda 11-22/1609r0 was presented.
1.2.1. The chair introduces the list of submissions 11-22/1922, 11-22/1934, 11-22/1942, 11-22/1948
1.2.2.  Motion 7: move to approve the agenda for AIML TIG as contained in document 11-22/1609r0
1.2.2.1. Mover: Jonathan Segev 
1.2.2.2. Second: Ming Gan

1.2.2.3. Discussion: No discussigon

1.2.2.4. 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 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 November 14th, PM2 Session
1.5.1. Motion 8: Minutes approval:
1.5.1.1. Move to approve the following minutes:

1.5.1.1.1. 11-22/1328r0 AIML TIG September 2022 Interim meeting minutes
1.5.1.2. Mover: Liangxiao Xin 
1.5.1.3. Second: Rui Yang
1.5.1.4. Discussion: No discussion

1.5.1.5. Results: Aprroved by unanimous consent

1.5.2. Announced the 802 Tutorial: Wi-Fi meets ML: Re-thinking Next-generation Wi-Fi Networks: Prof. Szymon Szott, Prof Boris Bellalta Monday Eve: 7:30 pm – 8:50 pm 
1.5.3. Indicated the order of presentation for 11-22/1922, 11-22/1934
2. Technical Presentations
2.1. AI/ML applications in 802.11 11-22/1922r0, Jatin Parekh (Arista)
2.1.1. Discussion on the meaning of steady-state in the second from last bullet of slide 6. According to presenter’s experience, it means that when the channel allocation is done, it is sustainable enough to keep where it is as long as possible. There is always deceptions when the channel changes from the APs. It is better to reduce the effect on the STAs when the channel change is done. When the network is large, the effect from neighboring APs is significant.
2.1.2. Discussion on which problems can be solve by an AIML algorithm to improve the network performance in slide 6. Presenter indicated that an AP may have local optimal solution but will affect its neighboring AP. A solution is needed where some of the APs are not operating at their local optimal but the whole network system is optimal. The AIML algorithm helps reach steady state especially in multi-vendor situation.
2.1.3. Discussion on what can be standardized. The presenter indicated that some standard models can be standardized. The presetnter indicated to standardize how to make decision on MRU allocation.
2.1.4. Discussion on what action to expect come out of this presentation and how to follow that. The commenter suggested to provide some tangible actions, such as agreeing on control matrix, agreeing on developing the architecture. Another tangible action can be what are the input and output of the AIML algorithm are and how to prove the benefits of AIML algorithm.
2.1.5. Discussion on where the model is located and how the cooperation works between the AP and STAs for RU allocation.The presenter indicated that the model is located on the AP completely. AP makes decision based on the buffer status report and sounding feedback from the STAs. 
2.2. Proposed 802.11 AIML TIG Technical Report for CSI Compression Use case 11-22/1934r0, Zinan Lin (InterDigital)
2.2.1. Discussion on the approach of the learning. The approach may be dynamic learning or learning once only. The presenter indicated that it depends on the algorithm and framework. Also, the algorithms, such as in reference [11], may depend on the change of the channel condition, while some other algorithms, such as in reference [10], do not. The commenter indicated there may be no need of dynamic learning depending on the target and algorithm.
2.2.2. Discussion on the complexity and latency of the model in references [10]~[13]. The presenter indicated that the complexity depends on whether AP or non-AP STA does the processing. For [10], AP does the processing and signals the non-AP STAs, then it does not require high complexity for the non-AP STA. For [11, 12], they use autoencoder in both AP and non-AP STA. Then, it depends on whether non-AP STA has such capability. For [10], the presenter indicated there is no additional latency compared with the existing signaling. For [11, 12], since non-AP STA needs processing time for the compressed report, it may have some latency, which depends on the capability of the non-AP STA. Regarding [13], the presenter indicated that it has multiple references in [13]. 
2.2.3. Discussion on additional overhead of AIML technique. The transmission overhead and the computation complexity needed should be considered. The additional overhead may include the model parameters and the data used for training.
2.2.4. Discussion on the performance of MU MIMO in reference [10]. The presenter indicated that the purpose is to propose CSI compression as a use case of AIML but not reference [10]. The commenter suggested to add SU MIMO and MU MIMO in PER.
2.2.5. Clarification on that the throughput improvement is compared with the 11ax solutions. It is difficult to compare with the non-AI solution which is not specified by a specification, but was contained in a rough proposal.

2.2.6. Discussion on whether the backward compatibility should be a requirement or outcome. The presenter indicated that the backward compatibility is a basic requirement. For example, legacy AP may decode the compressed CSI from the AIML STAs.
2.2.7. Comment on adding latency as KPI to the performance matrix
2.2.8. Comment on having both 1% and 10% PER

2.2.9. Discussion on delay and overhead of AIML model. The commenter indicated that the latency and overhead due to model training and due to using the model can be separated since those two parts can run in parallel. The delay and overhead are also related to the environment of Wi-Fi.
2.2.10. Discussion on the impact of the change of the number of transmitters and the receivers. The presenter indicated that it is implementation issue. 
3. Chair reminded the members of the agenda for Wednesday’s AIML AM1 session

4. Meeting is recessed at 17:39 Bangkok Time.
Wednesday November 16th, AM1 Session:
5. AIML TIG Chair Xiaofei Wang chairs the session. The chair called the meeting to order at 08:04 AM Bangkok Time.

5.1. The chair introduces himself, 
5.2. Agenda 11-22/1609r1 was presented.

5.2.1. Chair indicated detailed agenda of Wednesday November 16th, AM1 Session
5.2.1.1. Indicated the order of presentation for 11-22/1934, 11-22/1942, 11-22/1948
5.2.2. Motion 9: move to approve the agenda for AIML TIG as contained in document 11-22/1609r1
5.2.2.1. Mover: Liangxiao Xin 

5.2.2.2. Second: Ming Gan

5.2.2.3. Discussion: No discussigon

5.2.2.4. Results: Aprroved by unanimous consent
5.2.3. Chair reminded participants to register for the meeting

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

5.2.4.1. Chair called for essential patents and none was indicated.

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

5.2.4.3. Chair reminded participants to record their attendance.
6. Technical Presentations
6.1. Proposed 802.11 AIML TIG Technical Report for CSI Compression Use case 11-22/1934r1, Zinan Lin (InterDigital)
6.1.1. Comment on removing Section 3.1.1.1 Integration and backward compatibility with legacy 802.11; live edits of the text
6.1.2. Discussion on adding cosine similarity of compressed V matrix and uncompressed V matrix as performance matrix. When cosine similatiry is large, it does not mean that the performance is worse. Similarity comparison may exclude other methods which is not the intention. One commenter suggested to add similarity as a note; live edits of the text.
6.1.3. Discussion on adding goodput as performance matrix. Goodput may be a good option. One concern is that it will require system level simulation related to the upper layer.  

6.1.4. Comment on focusing on use cases and potential gains with reasonable assumption but not defining features in the document
6.1.5. Comment on keep Section 4.1 standards impact as a place holder; live edits of the text.
6.1.6. Straw Poll #2 Technical report: 
6.1.6.1. Do you support to update the AIML TIG Technical Report as shown in 11-22/1934r2?
6.1.6.2. Discussion: No discussion

6.1.6.3. Results: Aprroved by unanimous consent

6.1.7. Motion 10: Move to update the AIML TIG Technical Report as contained in 11-22/987r1
6.1.7.1. Mover: Zinan Lin 

6.1.7.2. Second: Ming Gan

6.1.7.3. Discussion: No discussigon

6.1.7.4. Results: Aprroved by unanimous consent
6.2. Follow-up on DRL-based Channel Access 11-22/1942r0, Ziyang Guo (Huawei)
6.2.1. Clarification on pre-stored neural network model. The pre-stored model stores different parameters. When the environment changes, the pre-stored model can be used without training.
6.2.2. Limited Q&A was conducted due to the audio issues of the presenter. The chair will schedule a brief re-presentation of 11-22/1942 in the next teleconference and additional Q&A,

6.3. Vice chair Ming Gan chairs the meeting while the chair presents his presentation
6.4. AIML Model Sharing Use Case 11-22/1948r0, Xiaofei Wang (InterDigital)
6.4.1. Discussion on the architecture in slide 7. It is architecture of 802.11 and may need to be changed in addition to the changes of 11bc.
6.4.2. Discussion on the model sharing. The presenter clarified that the models will not be standardized. The input and the output of the model is application dependent. IEEE 802.11 is like a container to share models, which may be originated from the application layer; additional signaling may be needed to indicate some parameters of the models being shared
6.5. Chair Xiaofei Wang chairing the meeting after the presentation of 11-22/1948.
7. Next steps for AIML TIG 

7.1. Chair called for contributions regarding use cases, technical feasibility and indicated that contributions needs to in the form of technical report insertions starting from the Jan 2023 meeting
7.2. Chair reminded attendees the January meeting plan
7.2.1.  Currently  4 slots are planned for the AIML TIG and the chair will try to find slots that are suitable for different time zones
7.3. Teleconference schedules
7.3.1. There are 2 teleconference: 10 am ET (2 hour)

7.3.1.1. Dec 12, 2022

7.3.1.1.1. AI/ML in 802.11: Use cases and next steps Francesco Restuccia (Northeastern University)

7.3.1.2. January 9, 2022

7.3.2. Potential other topics

7.3.2.1. Technical presentations

7.3.2.2. Proposals for the technical report

8. Meeting is adjourned at 09:54 Bangkok Time.
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