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Abstract
This document contains the minutes of the July 2024 meetings of the IEEE 802.11 Coexistence Standing Committee.



Tuesday, 2024-07-16, PM1 session
1. At 2024-07-16T13:33-04:00 the chair calls the meeting of the IEEE 802.11 Coexistence Standing Committee (SC) to order. Marc Emmelmann is chair of the SC. Guido R. Hiertz acts as recording secretary. The chairp resents 11-24/972r1. 2024-07-16T13:34-04:00 the chair presents 11-24/970r1.
2. At 2024-07-16T13:37-04:00 the chair presents slide 6 of 11-24/972r1. This page contains the following motion:
2.1.1. “Move to approve Coex SC agenda as contained in 11-24/0970r1.”
2.1.1.1. Moved: Carlos Aldana
2.1.1.2. Seconded: Manish Kumar
2.2. The motion is approved by unanimous consent. Since this motion approves consent agenda the motion also approves the minutes of the previous meeting as contained in 11-24/0932r0.
3. At 2024-07-16T13:38-04:00 the chair reviews 11-23/448r1. Afterwards, the chair continues presenting from page 11 of 11-24/972r1.
4. At 2024-07-16T13:42-04:00 Rich Kennedy presents 11-24/1085r0. Rich concludes his presentation at 2024-07-16T13:50-04:00. Attendees discuss the presentation.
4.1. Comment: What do you mean by petition for rulemakeing?
4.2. Comment: Some companies are considering to submit a petition for rule making to FCC asking FCC to amend their requirements for using the license-exempt 6 GHz band. One silicon vendor wants additional changes to the rules for the 6 GHz band. Bluetooth SIG and others might want to approach FCC together.
5. At 2024-07-16T13:51 Guido presents 11-24/1233r0. His presentation ends at 2024-07-16T14:07-04:00. Attendees discuss the presentation.
5.1. Comment: What is the difference between version 2.1.1 of EN 301 893 referring to IEEE 802.11-2020 and version 2.2.1 to ISO/IEC 802-11:2022?
5.2. Comment: The content is exactly the same. It’s just a different document name.
5.3. Comment: Will using informative references become an issue?
5.4. Comment: No. Since the EC prohibits to normatively refer to IEEE standards in documents listed in the Official Journal of the EU, we need the very same content to be part of an ISO standard. However, in the case of EN 303 687 the lack of an ISO recognized IEEE standard is not an issue because TC BRAN just uses standard IEEE 802.11ax-2021 to describe how a test signal looks like. Also, the HS is accompanied by waveform files. In the end, TC BRAN doesn’t really need a normative reference. An informative to IEEE 802.11ax-2021 should be fine.
6. At 2024-07-16T14:12-04:00 Carlos Aldana presents 11-24/1143r0. He concludes his presentation at 2024-07-16T14:21-04:00.
7. At 2024-07-16T14:23-04:00 Sebastian Max presents 11-24/1138. He concludes his presentation at 2024-07-16T14:42-04:00. Attendees discuss his presentation.
7.1. Comment: The plot on page 13 really proves why your proposal works.
7.2. Comments: The scheme depends on the scenario. This approach depends upon the Bluetooth links being spread out. If all links are at the same location, it does become a problem. Eventually, Wi-Fi will find the link that is furthest away and go concurrently. You step over the farthest first.
7.3. Comments: Do you have an idea of the degredation that Bluetooth sees because of this? Wi-Fi knows that it has increased its EDT. Thus, it can use a lower MCS. From Bluetooth side, it depends. Could be that the SINR is high enough for the Bluetooth transmission to succeed. Could also be that the Bluetooth transmission fails. Then, Bluetooth needs to retransmit. I see this mechanism as something how Wi-Fi signals that it is in distress. The mechanism also helps Bluetooth to vacate spectrum for Wi-Fi. It is important that Wi-Fi also falls back to normal value.
7.4. Comment: Did you compare this with the links marked in green being Wi-Fi? That would be a good comparison. I don’t know if this would be better or worse.
7.5. Comment: I am very careful about such comparison. Both technologies have different application scenarios. We have to find a solution where things work for both technologies. I don’t know how to replace one technology by another.
7.6. Comment: Regarding pages two and three, these are for Narrowband Frequency Hopping traffic, and four and five are for wideband transmissions?
7.7. Comment: Yes.
7.8. Comment: Solution 4 could be done by Wi-Fi without being dependent on other standards.
7.9. Comment: Yes, some bandwidth adaption is always possible and implemented in Wi-Fi chips. Also, IEEE 802.11bn discusses NPCA. Currently, there are discussion how to make Wi-Fi more agile.
7.10. Comment: Solution 5 is new. I am skeptical about this solution. Does raising EDT exacerbate the issue? Is there a race condition? Is it fair that different radio technologies raise the EDT by the same amount? For example, a 320 MHz Wi-Fi channel with raised EDT could step on 160 Narrowband users that each operate in a 2 MHz channel. Those listening to Bluetooth audio stream are equally annoyed than a Wi-Fi users having link impacted.
7.11. Comment: We need to answer two questions. The Trigger question: When does this mechanism kick in? Second question: How forceful will the mechanism be applied?
7.12. Comment: In a corporate building Bluetooth user might be standing between two 320 MHz Wi-Fi links in a single 500 MHz block. So, all of 500 MHz is occupied. Is this fair?
7.13. Comment: The counter measure is activated dynamically by Narrowband Frequeny Hopping and Wideband traffic. Frequency separation is the best solution. How long this takes time. But this is an intermediate solution that devices may use until they have separated in frequency.
7.14. Comment: What is the Wi-Fi power?
7.15. Comment: For Wi-Fi I am not assuming anything because Wi-Fi does not transmit in my simulation. I am just observing the channel access delay. Bluetooth devices never hear Wi-Fi.
7.16. Comment: I am worried that we are over-engineering. Do you think that this is a practical scenario? The more I go down the list of solutions the more complex the solutions become. I am sure in two months you come with an even better idea.
7.17. Comment: Certainly, there is a huge gap between doing nothing and applying one of these solutions. Having nothing in ETSI standards is good, it opens up for innovation.
8. At 2024-07-16T15:07-04:00 Menzo Wentink presents 11-24/1150r1. He ends his presentation at 2024-07-16T15:22-04:00. Attendees discuss the presentation.
8.1. Comment: As far as I understand your scenario, you seem to assume that a joint probability could be calculated by summarizing the probability of statistically independent processes. If this was possible, six devices each having a duty cycle of 20 % would lead to a combined occupancy of 120 %. Therefore, I believe you cannot just add up.
8.2. Comment: I don’t agree.
8.3. Comment: What would you respond if Narrowband Frequeny Hopping proponents request that Wideband transmissions reduce their duty cycle if Wideband equipment detects high load?
8.4. Comment: Narrowband Frequeny Hopping equipment has a very aggressive backoff. It’s just one slot.
8.5. Comment: Wi-Fi may blocks 160 MHz or more. Restriction in time is one thing. For another technology, restrictions in the frequency are most harmful.
8.6. Comment: I agree, it is not fair that Wi-Fi could push out Narrowband Frequeny Hopping equipment. We need to do something to not block out Narrowband Frequeny Hopping equipment.
8.7. Comment: Whenever Wi-Fi wants to transmit, your solution is to stop all high duty cycle Bluetooth transmissions.
8.8. Comment: It’s not stopping, it’s about reducing, to avoid it from aggregating into too high duty cycle.
9. At 2024-07-16T15:32-04:00 the chair declares the meeting to be in recess.

Tuesday, 2024-07-16, Evening session
10. At 2024-07-16T19:31-04:00 the chair calls the meeting to order. Marc Emmelmann is chair of the SC. Guido R. Hiertz acts as recording secretary.
11. At 2024-07-16T19:32-04:00, the chair presents 11-24/972r1. At 2024-07-16T19:33-04:00 the chair presents the proposed agenda as contained in 11-24/970r2. At 2024-07-16T19:34-04:00 the meeting approves the proposed agenda by unanimous consent.
12. At 2024-07-16T19:35-04:00 Carlos Aldana presents 11-24/1182r0. Carlos concludes his presentation at 2024-07-16T19:53-04:00. Attendees discuss his presentation.
12.1. Comment: This approach is reasonable. I tried to replicate your results, but I failed. Either I have an error in my code or I have different assumptions. Maybe the pathloss model is different for me. I am assuming you are using Matlab the achieve these results. Could you please make available your script as open source?
12.2. Comment: I will consider doingn so.
12.3. Comment: Otherwise, please explain more details in an annex of your contribution.
13. At 2024-07-16T19:59-04:00 Ben Rolfe presents 15-24/371r1. He concludes his presentation at 2024-07-16T20:13-04:00. Attendees discuss his presentation.
13.1. Comment: I submitted comments with a request to change the standard.
13.2. Comment: The IEEE 802.15 group will address your comments.
13.3. Comment: It’s a valid comment to say that I disagree with the way how coexistence is performed.
13.4. Comment: There is a technical discussion in the group how to address comments received in response to the coexistence assessment document (CAD).
13.5. Comment: The group may disagree with your proposed solution.
13.6. Comment: You are saying that some proposed changes are not actionable on the CAD.
13.7. Comment: Yes, the CAD is a document where you can criticize but not propose how to change things. We have Listen-Before-Talk (LBT )among other solutions in the standard. We have 35 PHYs that vary dramatically. We have a lot of flexibility. I am aware of the limitations of LBT as one solution. We have more tools. Different environment and applications will need different solutions. IEEE 802.19.3 provides recommendations when to use which of coexistence solutions.
13.8. Comment: Do we get to see what you added CAD?
13.9. Comment: Of course, it is posted on Mentor server in the IEEE 802.15 area. It’s already there.
13.10. Comment: Comments to CAD are not automatically converted into comments for the WG ballot.
13.11. Comment: This is correct. If you believe something is missing, please bring it my attention.
13.12. Comment: The comments to IEEE 802.15 are collected in IEEE 802.19. The individuals’ names are added because the comments are coming through the IEEE 802.19 chair to the respective group. If leadership agrees, we could have IEEE 802.19 members to comment on other ballots without being allowed to vote on other groups.
13.13. Comment: The ex-officio is voting on behalf of the respective group. The current chair gets the view from the group via a poll. You can always give a comment through your Working Group (WG) chair. This cannot be ignored.
13.14. Comment: A valid comment on the CAD is not the same as a valid comment for a technical letter ballot or IEEE SA ballot. I consider a valid comment on CAD to be different. For example, it does not need to be actionable. The CAD is not a draft standard where changes could be requested.
13.15. Comment: When do you expect this CAD update to be finished?
13.16. Comment. I scheduled it for Thursday. Probably, there will be updates after the meeting.
13.17. Comment: A no vote on CAD does not stop us from moving forward. We saw the same with IEEE 802.11 CADs. We can further evolve and improve the CAD even after it was approved.
13.18. Comment: Because of concerns about the IEEE 802.15.4 baseline standard, the IEEE 802.15 WG chair decided to initiate an interest group (IG). This does not address IEEE 802.15.4 itself but rather upcoming additions. Thus, wasn’t actionable. The IG is called access. They will meet Thursday morning.
13.19. Comment: It’s tood to start that group. However, IEEE 802.15.4ab is so advanced that we should address the issues in IEEE 802.15.4ab.
13.20. Comment: Is there any more definition what this new interest group is supposed to do?
13.21. Comment: There is no mission statement, yet. It’s on the schedule. It’s in AM1 on Thursday.
13.22. Comment: What is expected outcome of this TIG? Will there be some actionable outcome from this group? IEEE 802.15.4ab should consider coexistence concerns. Will the group generate some suggestions to 802.15.4ab?
13.23. Comment: The idea is to have a group to discuss more than just one aspect. LBT is just one solution. In many cases, LBT will not be useful at all. Already, there are FCC approved devices operating in the 6 GHz band, today. 
13.24. Comment: What is the final action? Probably your expectation is a recommendation. But I believe that coexistence has to be mandatory. Recommendations may not be enough. It’s not my intention to put the burden just on UWB.
14. At 2024-07-16T20:55-04:00 the chair declares the meeting to be in recess.

Wednesday, 2024-07-17, AM2 session
15. At 2024-07-17T10:30-04:00 the chair calls the meeting to order. Marc Emmelmann is chair of the SC. Guido R. Hiertz acts as recording secretary. The chair presents 11-24/972r1.
16. At 2024-07-17T10:31-04:00 the chair presents 11-24/970r3 at 10:31. Attendees approve the proposed agenda by unanimous consent.
17. At 2024-07-17T10:33-04:00 Rich Kennedy presents 11-24/1148r0. He concludes his presentation at 2024-07-17T10:37-04:00. Attendees discuss his presentation.
17.1. Comment: Do you want to send a liaison statement?
17.2. Comment: I understand that Huawei sent quite a lot of attendees, so maybe our audience can help to find out more information.
17.3. Comment: You are not planning for liaison?
17.4. Comment: No, not at the moment. We are just posing basic questions.
17.5. Comment: We have more pressing concerns. If people have information, they will bring them forward. Otherwise, let it be.
18. At 2024-07-17T10:44-04:00 Hassan Yaghoobi discusses about plans to use solid-state transmitters for weather radars. At the time of Yaghoobi’s presentation his slides are not available from Mentor server. He concludes his presentation at At 2024-07-17T10:54-04:00 attendees discuss his contribution.
18.1. Comment: When will you post this document?
18.2. Comment: I will integrate the slides into a contribution to the IEEE 802.11 ITU ad hoc group.
19. At 2024-07-17T10:55-04:00 Stone Liu presents 11-24/1059r2. He concludes his presentation at 2024-07-17T11:22-04:00. Attendees discuss his presentation.
19.1. Comment: On page 29, what you are showing here is essential for us. We need to design good coexistence with Wi-Fi. The take-away is that we should rather co-locate traffic than spread it over time. On page 23, device 2 seems to cope much better with narrowband interference. Is there any reason why it works better?
19.2. Comment: Device 2 is a slightly newer generation devie. Seems to employ a better receiver design.
19.3. Comment: Preamble puncturing has only been introduced with 802.11ax. But you are testing with IEEE 802.11ac devices.
19.4. Comment: Yes.
19.5. Comment: On slide 29, we should be careful reading these results. In real life there will be rate adaptation. TCP will be slowed down by packet loss. On page 36, the NB community is not considering to occupy the medium for seconds. So, this is not relevant for our discussion.
19.6. Comment: Noise floor adaptation is happening also at other levels.
19.7. Comment: Are you going to bring future work that assesses the impact on packet latency? iperf2 allows for measuring CDF of transmissions. I believe throughput can mislead us. I just want to warn the community about this. Some devices have a notch filter. Thus, they are not deferring.
19.8. Comment: Latency has been out of consideration so far. Regarding notch filtering at the center frequency, the results show that it is possible to do LBT at the center frequency.
19.9. Comment: I believe one of the devices has a notch filter and the other doesn’t.
19.10. Comment: On slide 23, where is the test signal here?
19.11. Comment: At center frequency.
19.12. Comment: You don’t have results for multiple NB signals? Do you have any insight on that?
19.13. Comment: No, this could be something to investigate in the future.
19.14. Comment: You are saying there are different chips in device one and device two. But the chips in three and four are the same. Can you say a bit more?
19.15. Comment: Devices three and four have same chip-set vendor.
19.16. Comment: On page 24, you are showing retransmissions. Is this higher layer or radio link?
19.17. Comment: The retransmissions occur on the MAC layer. The retransmissions are reported by the device. We are using UDP traffic. Thus, there are no higher layer retransmissions.
19.18. Comment: On slide 24, why did you use device one?
19.19. Comment: The other device did not provide such statistics.
20. At 2024-07-17T11:39-04:00 Ratnesh presents 11-24/1305r0. He concludes his presentation at 2024-07-17T11:51-04:00. Attendees discuss his presentation.
20.1. Comment: This is a good direction. We might find even more of these priority channels. We can do more in Europe. This is very interesting. We need to understand how many priority channels we need before things become worse.
20.2. Comment: In Europe, the 5.8 GHz spectrum is available for opereation of Short Range Devices (SRDs). EN 300 440 describes requirements on SRDs. SRDs allow for license-exempt operation in- and outdoors.
20.3. Comment: Definitely worth looking into. Downside would be that all Narrowband Frequency Hopping traffic is pressed together with high duty cycle in these channels. The 6 GHz band is mostly empty. It would be interesting to use the empty part of course. On slide 6, is this because NB is compressed in the priority channels?
20.4. Comment: Yes.
20.5. Comment: I will try your approach presented on page 7. Something that is as dynamic as you present seems to make sense. It would be nice if more devices do high duty cycle that they all reduce their duty cycles.
20.6. Comment: I agree with you that certain portions of 5 GHz are lightly used. Nowadays, however, we use channel 144 more. This is an interesting direction to move forward. Where would it be defined that these channels are priorititzed for NB transmissions.
20.7. Comment: We are not looking at regulation. Giving priority to certain channels is something that Bluetooth could do. The Bluetooth SIG could standardize this.
20.8. Comment: We need to be careful if we select this method beause of future spectrum assignments.
20.9. Comment: If this is a static solution it may end up in worsening the situation because all Narrowband traffic will be compressed in a certain, limited spectrum.
20.10. Comment: Any Detect And Avoid type of solutions results in separation of frequencies. That is always helpful. Problem is high duty cycle with multiple devices. We don’t expect this channel prioritization to happen very often.
20.11. Comment: Once you have identified empty channels. What is the strategy? These are precious resources. I wonder why you want to have high duty cycle traffic independent of the specific traffic class to operate on these channels? If failure of traffic has more severe consequences, then this traffic should be protected.
20.12. Comment: Certainly an interesting idea how to use these channels. 
20.13. Comment: From an ETSI point of view, all channels in the lower 6 GHz have to remain agnostic. I have talked to authorities. Do you think about this prioritization to go into requirements or be a technology-dependent consideration? An intelligent Adaptive Frequency Hopping would achieve the goal.
20.14. Comment: I am not thinking about ETSI. I had the Bluetooth specification in mind. This scenario doesn’t happen very often, it’s a rare situation.
20.15. Comment: How do you assess the latency of the NB system?
20.16. Comment: On page seven, all these clear channel assessment attempts fit into the idle periods of NB FH traffic.
21. At 2024-07-17T12:14-04:00 the chair presents page 16 of 11-24/972r1.
22. At 2024-07-17T12:16-04:00 the chair declares the meetings of the SC to be in adjourned.
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