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Abstract
This document contains the minutes of the IEEE 802.11 ARC SC 
held on 
28 October 2024 at 
13:00-15:00 h ET.
Note: 
Highlighted Yellow text are action items.
 A- precedes comments from the document’s author, C- precedes comments, R- precedes responses to comments.
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Monday 28 October 13:00-15:00 h ET 
[bookmark: _Toc147235469][bookmark: _Toc181703119]Administration:
Chair: Mark Hamilton, Ruckus/CommScope
Vice Chair: Joseph Levy, InterDigital
Secretary: Joseph Levy, InterDigital

Meeting called to order by the Chair 13:04 h ET
Agenda slide deck: 11-24/1715r0  

Agenda Slides 4-14:
Registration Reminder

Reminders to Attendees

Call for Patents:
The Chair reviewed the Patent policy and called for potentially essential patents – there was no response to the call.
IEEE SA Copyright Policy:
The chair reviewed the Copyright policy.
Participation:
The chair reviewed the participation policy.
[bookmark: _Hlk29830667]
Approval of the Agenda (Slides 15)
· Attendance, noises/recording, meeting protocol reminders
· Policies, duty to inform, participation rules
· L4S continuing discussion
· Prior contributions:
· 11-24/1569r0 Liaison letter
· 11-24/1617r0 L4S overview and summary of WBA paper (presented by Greg White)
· Continue discussion from September session:
· EDCA parameters or other optimization (and OBSS impacts)
· TXOP limits/aggregation limits?
· What is in 802.11 scope?  What is suggested for TGbn contribution?
The Chair reviewed the agenda and called for comments and additions.
There were none, approved by unanimous consent
[bookmark: _Toc181703120]Discussion:

The Chair and some participants provided an overview and a brief status of activity in TGbn regarding L4S.

Greg White provided an overview of L4S:    
A summary of the ongoing EDCA optimization and TXOP work is proceeding in TGbn.  

A selection of parameters for EDCA will be necessary for good performance.  With in a BSS - if stations don't implement the preferred EDCA parameters there will be a mix of performance.  

There is work going on in WBA.  The WBA has studied the TXOP some.  These studies are related to the EDCA parameters and will impact utilization and performance aspects.  Giving implementors flexibility as to how they implement L4S.  There is a general understanding that L4S implementation is a cross layer problem (layers 2, 3 and 4). There is general understanding in the IETF that layer 3 should be used to coordinate/communicate the L4S information.  802.11 should stick to the layer 2 implementations. Signaling to the upper layers - what users need, and congestion marking.  If there is a dual queue above the MAC - how this will work and be defined. There have been no “new” contributions in TGbn or ARC since the September meeting and it is proposed that any implementation of L4S must be flexible. 
 
Additional discussion was had regarding L4S discussions in TGbn:

The last two meetings of TGbn had presentations on L4S – proposing 2 queues, but no changes in channel access have been proposed.  The only changes “proposed” that may impact channel access would be configuration based and not changes to the specification.

Q – How do we limit the overlap in discussions regarding L4S and the WBA LS between the ARC SC and TGbn.  How will this work be structured/divided? 

Chair - If L4S requires coordination with the upper layers - that is typically an ARC role. The ARC SC can also help the TGbn understand the architecture issues and historical issues, to support TGbn.  This could help TGbn avoid drafting requirements that impact the higher layers, other 802 specification, and 802.11 in unintended ways. Given the proposal we have seen so far, it is not known how TGbn will be move forward.  

AI – The ARC SC Chair, with support from Greg and Lili will work on a scope document for the ARC SC.

Discussion was had regarding 11-24/1350r2 and 11-24/0399r0 and queue implementation/configuration.
The shown dual queue configuration shown on slide 14 of 11-24/1350r2, is an example implementation using the “Bytes_to_buffer_full” to signal status. This example is not completely accurate, it illustrates the approach taken in some implementations, others may implement the dual queues in the MAC and have no queue in the LLC.  The approach is flexible, as it can be implemented as desired. There was some additional discussion on the implementation differences in 11-24/1350r2 and 11-24/0399r0 where is it was stated that the former has queues above the MAC and second has them in the MAC.

Discussion regarding L4S implementation in the "wired” networks. L4S has been implemented in some wired deployments, e.g., Deutsche Telekon has implemented is some in 3GPP networks, Comcast is implementing it their DOCSIS network.  There are currently “live” deployments of L4S, and more implementations are currently gaining momentum. 

Chair – So it is likely 802.11 will need to consider an 802 perspective when it considers L4S. Are other 802 Working Groups looking at L4S? (Answer: potentially – it is a question of interest in congestion marking at layer 2)

3GPP L4S support information is available in 3GPP TS 23.501, section 5.37.3 (either R18 or R19). For 3GPP RAN the mechanism provides information from the RAN to the user plane, providing congestion information, but how this is done is implementation specific. 

Discussion on where the work should or could be done. Discussion have been had in TGbn and should be also discussed in TGmf.  One opinion is that if the design approach is a flexible MAC SAP and MLME it should probably be address by TGbn, and if there no protocol changes it should be address by TGmf, the sooner this is available the better. Another opinion is that TGbn discussion were only at the Layer 2 link level, some discussion regarding if the MLME/MAC SAP interface is currently adequate as is or needs small modifications, and if some parts of L4S support could be made available sooner if the work was done in TGmf. Another opinion is that the discussion is already underway in TGbn and should just continue there, and the discussion should include roaming will be handled.  In another opinion concern was raised that TGbn is not looking at the overall network just a single 802.11 link and since L4S is an end-to-end protocol higher layers need to be considered so it is not best to limit the discussion to TGbn.   
There are many issues to be discussed: L4S congestion reporting, how to enable/disable L4S (on non-AP STA and/or AP), provisioning, beaconing, reporting, L4S streams, non-L4S streams, interaction between stream types, queue depth (shallow queue), the buffering/backup environment, implementation. It was also noted that no straw polls have been taken and no motions have been proposed in TGbn and the TGbn scope is narrow. 

AI - Mark and Joe to provide input/question to the TGbn leadership on where L4S discussions/activity would take place (ARC SC or TGbn) and should also verify the ARC responsibilities and the TGbn responsibilities.  This should also be reviewed with the 802.11 WG leadership at the CAC. 

Discussion on how the 802 MAC SAP which is common across all 802 technologies will be impacted by L4S, no conclusion was reached. L4S messaging is Layer 3 messaging. Layer 2 has to inform Layer 3 that there is congestion via the Layer 3 messaging.  The marking is at the IP layer (Layer 3). One implementation is that Layer 2 informs Layer 3 of the congestion and Layer 3 does the appropriate marking, Another implementation is that Layer 2 simply sets the marking in the Layer 3 header directly. It was stated that IETF defines the allowed manipulation of the marking (one congestion bit in the header – ECT1 bit), it can only be set to 1 if congestion is experienced, it is not changed otherwise. The receiver counts the number of Layer 3 packets received with the congestion experienced bit set to one and sends information to the source (via Layer 4), so that the source can adjust the flow. The information provided in Layer 4 are in the ECN field (ECN1 and CE counts).    

There was some discussion about “bleaching” the Layer 3 header (removing the congestion flow indication) that occurred in some Layer 2 implementations.  This currently exists in some hardware currently in use, but this is being “fixed”.   There are many devices that support L4S in networks that are not currently using L4S, so there is a lot of support in currently deployed networks. Work is on going to provide support in the LINUX kernel and OSs that rely on LINUX. Implementations are being updated. Currently all Google servers support ECN feedback for the quick protocol, so network wide deployment is happening very quickly.   

Chair – It is the ARC SC’s responsibility to  reply to the LS from WBA with a coordinated 802.11 response.  
There was some support for sending a LS reply to WBA that acknowledged receipt and provide what we know now, what we are working on, and where the work is being done in 802.11.  Technical areas of interest may be: buffer delays, media access delays, and schemes for media access being discussed in TGbn.

AI – Mark, Joe, and Lili to generate a draft reply LS for discussion on the reflector prior to the 802 November plenary, and during the 802 November plenary.
 
[bookmark: _Toc181703121]Adjourn: 
14:48 PM
 
[bookmark: _Toc181703122]Meeting Attendance:

Attendance 28 October 2024 Teleconference

	Name
	Affiliation

	Choi, Jinho
	Samsung Electronics

	Das, Subir
	Peraton Labs

	Eastlake, Donald
	self

	Grigat, Michael
	Deutsche Telekon AG

	Hamilton, Mark
	Ruckus/CommScope

	Herview, Lili*
	CableLabs

	Huang, Hank ChiHan 
	Mediatek Inc.

	Kou, George Chih-Chun
	Mediatek Inc.

	Levy, Joseph*
	InterDigital, Inc.

	Li, Yan*
	ZTE

	McCann, Stephen*
	Huawei

	Pettersson, Charlie
	Ericsson AB

	Rosdahl, Jon
	Qualcomm

	Stanley, Dorothy
	HP Enterprise

	Viger, Pascal
	Cannon Research Centre France

	White, Greg
	CablelLabs

	Wullert, John
	 Peraton Labs

	Zuniga, Juan Carlos
	Cisco Systems, Inc.


*Not provided by IMAT, but present in Webex
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