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Minutes for the IEEE 802.11bn July - September 2025 MAC Ad Hoc Teleconferences
TGbn MAC Ad Hoc Chair Chairing:

Jeongki Kim (Ofinno)
Thursday Aug 21, 2025, 10:00 – 12:00 ET
1. The chair called the meeting to order at 10:00 ET.
1.1. The chair introduces himself and other 11bn MAC ad hoc chairs.
2. Chair’s reminder on meeting and patent policies.

2.1. The chair reminds attendees of the patent polices.
2.2. Chair called for essential patents, and none was indicated.

2.3. The chair reminded attendees that participation is on an individual basis.

2.4. The chair reminded attendees of IEEE meeting and copy right policies.
2.5. Chair’s reminder on recording attendance through IMAT
3. The agenda is 11-25/1434r1.

3.1. The chair reviewed agenda.
3.2. 11-25/151, 11-25/419 and 11-25/426 were deferred
3.3. The agenda was approved by unanimous consent.
4. Technical submissions
4.1. 25/0018 Considerations on STAs without NPCA Capability
Juseong Moon (KNUT)

4.1.1. Q: We have two modes of NPCA. PHYLEN NPCA would automatically solve this issue.
4.1.2. A: This is for MOPLEN NPCA.
4.1.3. Q: If there is a situation where the OBSS tends to use CF-End a lot, we should not use MOPLEN NPCA and we should use PHYLEN NPCA.
4.1.4. Q: Due to hidden node problem, the AP may not detect the OBSS PPDU and may not switch to the NPCA primary channel. I’m wondering whether it’s appropriate if the non-AP STA wait until the end of the OBSS TXOP before contending the channel.
4.1.5. A: The same problem already we have. If the non-AP switches to the NPCA primary channel, but the AP didn’t receive the OBSS frame.  
4.1.6. Q: Same question with the previous commenter.
4.1.7. Q: How about a legacy STA? The legacy STA has the same problem.
4.1.8. A: This is for the UHR STA.

4.2. 25/0237 Access Delay for Seamless Roaming


Haorui Yang (China Mobile)
4.2.1.  No question or comment
4.3. 25/0313 Roaming-security-procedure



Xuwen Zhao (TCL)
4.3.1. Q: D1.0 defines two security modes - Per-SMD shared PTK mode and Per-AP PTK mode to support different types of deployment scenarios.
4.3.2. A: roaming-related security mechanisms, but we think there may still be room to simplify the current PTK derivation method. We can discuss it further with everyone offline later.

4.3.3. Q: I'm not sure the case you state exist indeed.
4.3.4. A: Yes. The proposal I presented today was completed in March of this year, when the security mechanisms had not yet been fully defined. If we take D1.0 as the background, most of the issues in this proposal do not exist. I'll follow up offline based on what D1.0 has defined to discuss with you or other colleagues interested in security.
4.4. 25/0408 Roaming Through Target AP follow-up


Binita Gupta (Cisco)
4.4.1. Q: How this would show backward compatibility with MAC address randomization process that is already implemented on devices today and would this be like an override on top of that?
4.4.2. A: The current AP assigns the random MAC address for roaming one time, and the target AP identifies that STA and map it to the right key for processing this secure frame. This is essential for the roaming behavior, and it does not impact any other. 

4.4.3. Q: RMA assigned by AP side will conflict with current implementation.
4.4.4. A: this RMA assignment is specifically for one-time use for roaming through target AP. This does not conflict with random MAC address assignment by STA for other frames. This is a roaming specific behavior.
4.4.5. Q: RMA generated by the HW of STA in some implementation, prefer to reuse the mechanism defined in 11bh &11bi.
4.4.6. A: This does not add any requirement for the STA to generate RMA, so proposal here is simpler for STA.
4.4.7. Q: the current implementation forbids to set RMA to STA outside, that's the problem.

4.5. 25/0436 NAV setting for NPCA




Yunbo Li (Huawei)
4.5.1. Q: It seems asking to add the bandwidth to be tracked as a part of NAV maintenance. And it is defining multiple NAV, one for the BSS primary and another one for the NPCA primary.
4.5.2. A: It’s a good comment and a question. We don’t have a bandwidth information for NAV, so you can say that if we add the bandwidth so we may solve this issue. It is just another possible way. But if we have only one basic NAV, then it’s hard to record the OBSS transmission that happens on the NPCA primary channel. We can have more benefit for NPCA if we have another NAV.
4.5.3. Q: We need to think about this a little bit carefully because tracking NPCA primary while the NPCA STA is on the BSS primary seems a bit complex.

4.5.4. Q: Similar opinion to what the previous commenter said. The group had a sort of attempted to assume that, while on the primary channel, the client would not be required to monitor the NPCA primary channel, for the sake of getting the NAV or whatever. So, we need to see if we were to go down this path and what’s really a lot of gain.
4.5.5. A: I don’t break current agreement only need to monitor on. It’s just a monitor of one channel at any time, so it could know that this PPDU occupies both the primary channel and the NPCA channel. If it receives an OBSS PPDU, it will update two NAVs and similarly we need to switch to NPCA channel due to. It would monitor the decoder one PPDU and at any time. So, the whole solution is based on this assumption.
4.6. 25/0355 Considerations for AP Dynamic Power Save
Aditi Singh (Charter Communications)
4.6.1. Q: Power save on the infra-AP is also important. Does the AP being able to support the legacy STAs still operate in the BSS bandwidth in DPS mode? 
4.6.2. A: I’m assuming that it is not operating on the BSS bandwidth, so maybe it’s operating on some minimum 20MHz, not 80MHz.
4.6.3. Q: So, if there are legacy STAs, then the DPS is not turned on.
4.6.4. A: Correct.

4.7. 25/0445 Discussion on Coordinated NPCA Operation

Javier Perez-Ramirez (Ofinno)
4.7.1. Q: Co-TDMA can serve this. Do we need to have another scheme?
4.7.2. A: You’re right. Co-TDMA could also be a solution for this problem
4.8. 25/0493 NPCA during scheduled periods


Zhenpeng Shi (Huawei)
4.8.1. Q: In the enterprise, we do see use cases for this kind of an idea, so I think this is a good direction.
5. Adjourned at 12:00 ET.
Monday Aug 25, 2025, 19:00 – 21:00 ET
1. The chair called the meeting to order at 19:00 ET.
1.1. The chair introduces himself and other 11bn MAC ad hoc chairs.

2. Chair’s reminder on meeting and patent policies.

2.1. The chair reminds attendees of the patent polices.

2.2. Chair called for essential patents, and none was indicated.

2.3. The chair reminded attendees that participation is on an individual basis.

2.4. The chair reminded attendees of IEEE meeting and copy right policies.

2.5. Chair’s reminder on recording attendance through IMAT

3. The agenda is 11-25/1434r3.

3.1. The chair reviewed agenda.

3.2. 11-25/529 and 11-25/651 were deferred.

3.3. The agenda is approved by unanimous consent by all attendees.

4. Technical submissions
4.1. 25/0493 NPCA during scheduled periods                             Zhenpeng Shi (Huawei) [Q&A] 
No further comment or question

4.2. 25/0357 Retry Timeout Adjustment during EDCA Periods          Behnam Dezfouli (Nokia)
4.2.1. Q: The default value of consecutive transmission of DS-CTS is limited to one. If the AP chooses the default value, there is no need for this optimization that you suggested.

4.2.2. A:  If we go with the default parameter, that’s correct. But some APs may use a different value other than the default anyway.
4.2.3. SP has been deferred by requests from some members.
4.3. 25/0478 Incompatibility issue between NPCA and MAPC          Junbin Chen (TP-Link)
4.3.1. Q: NPCA minimum duration threshold is already defined in the draft. The Duration field in the ICF indicates only a short duration in Co-TDMA. So, we don’t have such a problem.

4.3.2. A: Will double check the draft.

4.3.3. Q: Similar question to the previous commenter.

4.3.4. Q: I assumed this duration can be longer enough. We mostly will use the BSRP Trigger and the Multi-STA BA as an ICF and an ICR. And both AP1 and AP2’s MAC addresses are included in the TA fields. So, all associated STA detecting the ICF and the ICR treat them as intra-BSS PPDUs. No issue there.
4.3.5. Q: If BSRP is broadcast by AP1, how can the STA2 (associating with AP2) identify such BSRP as an intra-PPDU. I think only unicast BSRP could be regarded as an intra-PPDU.

4.3.6. Q: The NPCA minimum duration is 512us, I think it won't trigger NPCA in Co-TDMA polling phase.

4.3.7. Q: In Co-BF, the invite/response will use BSRP NTB and M-BA in which case the frames include the BSSIDs of AP1 and AP2. The Duration in ICF/ICR shouldn't be restricted, e.g. being set to the end of the TXOP is ok. For Co-TDMA, unicast BSRP NTB and BSRP are allowed. In such case, the Duration has some restriction as defined in 11bn.

4.3.8. Q: In Co-TDMA, even if the AP and the STA switch to the NPCA primary channel, they will return in time for Co-TDMA TXOP. It won’t be an issue.

4.3.9. A: If we already defined a short duration in the ICF, this problem will not be addressed. 

4.4. 25/0645 R-TWT operation with NPCA                                           Juseong Moon (KNUT)
4.4.1. No Q&A
4.5. 25/0664 Considerations on TDLS Direct Link in Roaming             Pei Zhou (TCL)
4.5.1. Q: Two non-AP MLD associated with two different AP MLDs may setup TDLS link. It’s not related to seamless roaming. But if the context transfer, it might be related. I’m not sure if it is appropriate to use context transfer for the TDLS setup procedure.
4.5.2. A: Within the same SMD, when the non-AP MLD with TDLS setup performs the roaming procedure, context transfer can be used to reuse the TDLS context after roaming rather than turning down the TDLS link.
4.5.3. Q: TDLS procedure is transparent to the AP. The AP doesn’t know that two of its associated non-APs are performing TDLS link. All the frames that traverse the AP are data frames. So, the AP has no clue what is inside those frames and what’s going on. But, with what you’re introducing here, this will affect AP’s operation and will also influence the seamless roaming procedure. Adding a new context transfer for the TDLS link is violation to the TDLS rules.
4.5.4. Q: If non-AP MLD1 roams from one AP MLD to another AP MLD, non-AP MLD1 will likely be out of range from non-AP MLD2 with which TDLS link has established. The problem you’re introducing here seems quite a corner case which requires over-engineering and too many changes on roaming procedure. We need to review very carefully.
4.5.5. A: Take offline discussion further.

4.5.6. Q: How about two non-ap mlds moving together, although looks like a corner case?

4.5.7. Q: How likely is it going to be that two UHR non-AP MLDs are going to move together to the same AP MLD. I say *UHR* non-AP MLDs because the proposed changes will only work w/ UHR and beyond.

4.5.8. Q: 664r0, in general I agree with Abhi's comments. One additional comment to consider: Does the TDLS work in Per-AP-MLD-PTK mode after roaming? in this PTK mode, the roaming STA has new PTK with the roaming target AP MLD. 

4.5.9. Q: I had this comment too, but we ran out of time.

4.6. 25/0667 Further Considerations on Multi-AP Coordination             Pei Zhou (TCL)
4.6.1. Q: How does AP1 know that AP2 and AP3 are apart from each other, and they can do Co-SR?
4.6.2. A: MAPC agreement can be done first, and AP3 can indicate its intention of Co-SR with AP2 in the polling phase. The signaling will happen in MAPC negotiation and agreement.
4.6.3. Q: Do you think this will be a common scenario like happening frequently that we need to have this additional complexity? This adds a lot of burden and complexity.
4.6.4. A: It could be a little bit of complexity, but the benefit is that we can use.
4.6.5. Q: I think we should keep the protocol as simple as possible.
4.6.6. Q: Similar concern with the previous commenter. And I think the current draft already allows this kind of thing without defining additional signaling. In addition, expanding the range of the sharing TXOP seems not be good for fairness.
4.6.7. Q: If APs participating in MAPC can indicate through various techniques, some of which may not even need standardization, whether simultaneous transmission between two APs, we can see efficiency and reliability of gain. So, if we can find a straightforward protocol solution, there is value here.
4.6.8. Q: It seems possible that the coordinating AP provides Co-BF and Co-SR options in the ICF and the coordinated AP responds in the ICR which option is used.
4.6.9. A: Yes, AP2 and AP3 can indicate the specific mode in the ICR.
4.7. 25/0653 Timeout-aware Out-of-order Delivery Queues for Establishing Delay-Reliability Tradeoffs 



Behnam Dezfouli (Nokia)
4.7.1. Q: In 11bn CSD, we indicated that we made no change to the 802.1Q requirement and one of the 802.1Q requirement is that there is a negligible rate of out of order, and that helps layer design for MAC and PHY that create reasonable and predictable protocols, and that affects the kind of TCP issue you alluded. If we go with this direction, we have to agree to change the CSD. And it really needs to an end-to-end agreement at both endpoints that the endpoints can tolerate out of order delivery and therefore allows the transmitter to use out of order delivery. This should be an optional feature and both endpoints agree this.
4.7.2. Q: How many OOO queues do you think we need? It’s TID based OOO queue, right?

4.7.3. A: I would say two or three at most four. I think four should be enough based on the simulation results. Basically, each TID maps to a particular out of order and a particular latency value.

4.7.4. Q: Your proposal looks more save time but that increases the higher chance to drop the packet. So, that’s the tradeoff. If the packet is quite important, then it would be better to trigger more the upper layer’s end-to-end recovery.

4.7.5. A: If the packet has not been recovered by the MAC layer within 10ms, then the packet would be delivered to the upper layer. So, it’s up to the upper layer to decide whether it wants to trigger E2E retransmission or to forward it with recovery or just to ignore that frame. 

4.7.6. A: Say like, I can wait 10ms and I can tolerate up to 10ms. But no more than that.

4.8. 25/0674 NFRP mechanism for NPCA                                         Junbin Chen (TP-Link)
4.8.1. No Q&A
5. Adjourned at 20:52 ET.
Thursday Aug 28, 2025, 10:00 – 12:00 ET
1. The chair (Alfred Asterjadhi affiliated with Qualcomm) called the meeting to order at 10:00 ET.
2. Chair’s reminder on meeting and patent policies.

2.1. The chair reminds attendees of the patent polices.

2.2. Chair called for essential patents, and none was indicated.

2.3. The chair reminded attendees that participation is on an individual basis.

2.4. The chair reminded attendees of IEEE meeting and copy right policies.

2.5. Chair’s reminder on recording attendance through IMAT

3. Announcement

3.1. Initial Letter Ballot has started with D1.0 and it is expected to end on October 6th.
3.2. This is the last teleconference. The chair is expecting as many as possible discussion of technical submissions during the MAC ad-hoc meeting and the September F2F meeting, and after that members will submit the comment for the initial letter ballot for those particular topics based on the discussion in these presentations.

3.3. The chair will start resuming the presentations that are listed as deferred, and he will ask the members if they are still deferred or whether the members are willing to present. And if that is not the case, the chair will use them as withdrawn as the contributions that the members have requested him to withdraw.    
4. The agenda is 11-25/1434r6.

4.1. The chair reviewed agenda.

4.2. 11-25/828 was deferred.
4.3. The agenda was approved by unanimous consent.
5. Technical submissions
5.1. 25/0529 Spatial Reuse triggered NPCA



Yuki Fujimori (Canon)
5.1.1. Q: With the spatial reuse power constraint, STA may not receive the CS-ICF.
5.1.2. A: Yes, correct. Agreed that this is not a perfect solution. We can mitigate the issue if STAs receive the CS-ICF successfully. The CS-ICF should be transmitted in a low data rate to be as much as possible received by the other non-AP STAs.

5.1.3. Q: Agreed with this direction. Is this mandatory or optional? There may be a delay of switching to the NPCA CH between the AP and the non-AP STA if the AP transmits the CS-ICF. 
5.1.4. A: The STA may switch to the NPCA CH earlier than the AP. In this case, the STA has to wait for the CS-ICF from the AP. The CS-ICF can be optional, so AP can choose whether it will transmit the CS-ICF before switching to the NPCA CH based on kind of feedback. Some STAs will work with CS-ICF, then it can continue to send this. Otherwise, it can stop using this.

5.1.5. Q: Why not using the SR with the wider BW including the NPCA CH rather than NPCA? This may be easier and better throughput because it doesn’t have signaling overhead such as CS-ICF.

5.1.6. A: Spatial reuse condition is very strict, you have to send by a very limited transmission power. And the spatial reuse operation of the traffic will suffer from the low MCS. It cannot have a good performance during the spatial reuse operation. But on the NPCA channel, they don’t have the limited transmission power. So, it may have a better performance.

5.1.7. Q: There may be more than two STAs sending CS-ICF. They could be collided.

5.1.8. A: AP may have a prioritized CS-ICF transmission. Non-AP STAs that hear the CS-ICF can stop contend to transmit the CS-ICF.

5.1.9. Q: AP may not always occupy the TXOP and non-AP STA may occupy the TXOP.

5.1.10. A: That’s the reason I’d like to allow the non-AP STA to send the CS-ICF.

5.1.11. Q: If clients take hundreds of millisec for NPCA channel switching, should we really set NAV on NPCA CH immediately?

5.1.12. A: I don't fully understand why you are saying "clients take hundreds of millisec". Can you clarify this?
5.1.13. Q: Agree with the previous commenter. Also if CS-ICF is sent using spatial reuse mechanism, can it overlap with channels not occupied by the OBSS TXOP?

5.1.14. A: I'm not sure but if that's not allowed, the CS-ICF can be limited to the primary channel.
5.1.15. Q: when the receiver AP/STA switch to NPCH follows CS-ICF, the AP/STA (which is idle on primary channel) will lose the medium sync in primary channel.

5.1.16. Q: this is similar to the issue with regular NPCA, right? Maybe devices need to switch back before the end of the OBSS transmission?

5.1.17. Q: there are some differences. Each NPCA STA switch to NPCH after it detected OBSS activity by itself.
5.1.18. Q: True. Perhaps the announcement frame could help.

5.1.19. A: The CS-ICF forwards the OBSS duration so that the STA receiving CS-ICF can know when the OBSS ends.   
5.2. 25/0724 Details on Over-the-DS Probe Mechanism

Guogang Huang (Huawei)
5.2.1.  Q: AP transmits a broadcast probe response not only for in-BSS STAs who are looking for some change on AP parameters and any configuration of the AP, but also for unassociated STAs. We have developed mechanism over the years that will suppress probe storming from many STAs. So, we have been encouraging a broadcast probe response to help multiple STAs with probe response. You’re reducing the management overhead in the medium? So, it can be satisfied by having a broadcast probe response that will help both associated STAs and unassociated STAs, with the STA profile in the basic multi-link element, that queried the target AP MLD information. If we go with your proposal which is to define a new protected action frame, which nobody can read except the AP and the soliciting STA, it will lead to the probe storm or this action frame storm. If a lot of moving STAs send this protected action frame, it will pollute the medium. If you encourage a broadcast probe response which is integrity protected, it serves your need.
5.2.2. A: The legacy STA will be confused with the broadcast probe response including only the target AP MLD info.
5.2.3. Q: The broadcast probe response that will be the same as the legacy probe response in which the frame body carries the profile of the transmitting AP and basic multi-link element with the solicited AP MLD information. It doesn’t break the legacy at all.

5.2.4. Q: In my understanding, ML probe response would include information based on the request element or the extended request element. So, it’s not mandated to include the complete information for the transmitting link. And I do agree that we can reuse ML probing such as ML probe request and response providing neighbor AP information in the basic multi-link element. And there is a use case to define protected probe request and response, that is known by the UHR AP and UHR STAs but not by the legacy STA, that is similar to the Beacon protection. 
5.2.5. A: As I know, the transmitting link info is mandated to include everything in the probe response. Let me double check. 
5.2.6. Q: It’s a good direction. Clarification question. Is the MLD MAC address of the probe request in the multi-link element setting the broadcast address, like a tunneled wildcard probe?
5.2.7. A: Yes, correct.

5.2.8. Q: In the probe response, each of those neighboring AP will have one basic ML element corresponding and that ML element will have the complete per-STA profile for each of the links of those AP.
5.2.9. A: Yes.

5.2.10. Q: We could improve probe request response scheme by adding RNR some information of the other neighboring APs. They could help for the initial associating devices to find other APs on the proximity. But I’m not sure of that they need the complete set of the AP information.
5.2.11. A:  It’s already allowed to include the specific information and not need to include the complete profile within the ML probe response.
5.2.12. Q: BTM exchanges are protected. If non-AP wants to retrieve information in a protected manner, it must use BTM.

5.2.13. Q: BTM does not provide complete Probe content for the neighboring AP though. 
5.2.14. Q: BTM Request (from AP) carries NR IEs - one per reported AP MLD which carries sub-elements containing attributes for that reported AP.

5.2.15. Q: NR element carries subset of info for a neighboring AP. It does not provide complete profile for an affiliated AP. So, if a non-AP MLD needs complete profile info it would need to perform probe scan on the neighboring AP channel which is disruptive.

5.2.16. A: Agree. The info included with NR element is very limited.

5.2.17. Q: It seems the point is whether ML probe can report the info on non-co-located AP MLDs, and it seems it can already.

5.2.18. A: Assuming that the info on the transmitting link of the current AP MLD shall be included, in this case, there are two Basic ML elements within the Probe Response frame. One is for the current AP MLD. And the other one is for the target AP MLD. We don't have any precedent case.

5.2.19. Q: I think we do need to define a 1:1 protected exchange to retrieve complete Probe Response info for a neighboring AP. This can be done using protected ML probe Request/Response exchange between a UHR AP and STA. It is important to define this exchange to be protected to avoid DoS attacks, since such a request may result in backhaul exchange to retrieve neighbor probe info.

5.2.20. Q: Also, per offline discussion protected ML probe exchange is preferred for privacy concerns as well.

5.2.21. A: Broadcast frames are transmitted at 6 Mbit/s. The low transmission rate makes packets long, if they contain a lot of information. Data rates are likely much higher. Also, legacy STAs are expecting RNR to carry the info, not ML element. 

5.3. 25/0749 Follow-up on AP Power Save



Helene Ralle (Orange)
5.3.1. Q: What can be done for legacy device?
5.3.2. A: We can use what is possible in the standard, but it’s not enough. We’d like to have more standardized solutions to reduce the power consumption.
5.3.3. Q: AP MLD can use BTM to steer the client to the other AP, so steering associated clients to one specific link and the other AP operating in power save mode.

5.3.4. Q: the case you mentioned is already allowed in 11be (disable link).

5.3.5. Q: The link disablement mechanism doesn't consider the client's need. Because some non-AP MLD still wants to use the disabled link to achieve high throughput. So, the link disablement is not flexible.
5.3.6. Q: You’re saying that there will be legacy STAs, and due to that, AP power save defined in 11bn would be a challenge, right? You’re saying that we need to standardize some of these existing solutions as you’re listing on the slide 8, so is there a specific proposal?
5.3.7. A: No, we have no specific proposal but we could use those solutions to have something standardized so that all the STAs would behave as expected. 
5.4. 25/0829 Early Indication of RA-RU in DPS


Ning Gao (Oppo)

5.4.1. No Q&A
5.5. 25/0827 Improvement on Link Adaptation Feedback

Ning Gao (Oppo)
5.5.1. No Q&A
5.6. 25/0811 Optimize Mode Transitions in DPS Operation

Sam Shi (Oppo)

5.6.1. No Q&A

5.7. 25/0835 Coexistence of Features with Operating Mode Switching Operations









Yongsen Ma (Samsung)

5.7.1. Deferred

5.8. 25/0863 Signalling for inextensible ESSes


Alex LUNGU (Samsung)

5.8.1. Deferred
5.9. 25/0868 Further Considerations on DPS Sounding Procedure
Jiayi Zhang (Ofinno)

5.9.1. Q: AP can poll all three STAs in a single BFRP Trigger. So, STA3 in DPS mode can stay in HC mode.

5.10. 25/0871 Further Considerations on NPCA Switching Conditions
Serhat Erkucuk (Ofinno)
5.10.1. Q: The coordinated AP2 can end its transmission after the first PPDU and return the TXOP. In that case, AP3 and STA3 will have to do medium sync. But it’s really hard for them to know because they already switched over. They won’t really know if the primary channel is occupied. That could be a challenge.

5.10.2. A: I agree with that.  
6. Adjourned at 12:00 ET.
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