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Abstract
Proposed draft text for using Quiet element in support of restricted TWT operation, submitted as resolution to a TBD and a CID 2215. All proposed changes are relative to 11be Draft 0.4.


Revision History

	Date
	Revision
	Changes

	2021-04-21
	0
	Initial draft

	2021-04-26
	1
	Optional CF-End to end quiet intervals, rTWT SP and quiet interval boundary alignment

	2021-05-01
	2
	Address comments received, polish the wording on the quiet interval description, and some editorial changes.

	2021-05-05
	3
	Editorial changes.





Comments		

	CID
	Page
	Clause
	Comment
	Proposed Change
	Proposed Resolution

	2215
	
	
	Quiet element is proposed for low latency traffic. However, this is not fair to legacy STAs since the EHT STAs can ignore the quiet element.
	
The methods to address the unfairness should be introduced
	Revised
TGbe editor, please implement changes proposed in this doc 11-21/683, tagged as #2215.



Discussion:
The comment refers to the Draft 0.4 text highlighted below,
35.7.3 Restricted TWT service periods announcement
If there is any restricted TWT agreement set up, the EHT AP shall announce the restricted TWT service period schedule information in the modified broadcast TWT element contained in transmitted Beacon, TBD(broadcast and/or individual) Probe response frames, (Re)Association frames, and other TBD frames as described in TBD.
In order to provide additional protection for restricted TWT service periods, subject to TBD rules, the EHT AP may announce quiet intervals by including Quiet elements in Management frames that it transmits, that overlap with restricted TWT service periods. Non-AP EHT STAs may ignore the quiet intervals that overlap with restricted TWT service periods following the rules below:
· Non-AP EHT STAs with dot11RestrictedTWTOptionImplemented set to true shall follow channel access rules as defined in 35.7.4 (Channel access rules for restricted TWT service periods).
· Non-AP EHT STAs with dot11RestrictedTWTOptionImplemented set to false may behave as if such overlapping quiet intervals do not exist.
The commentor is correct in that non-EHT STAs are not allowed to transmit during quiet intervals while EHT STAs (even those with dot11RestrictedTWTOptionImplemented set to false) are allowed to transmit. We define additional details for protection through overlapping quiet intervals to improve non-EHT STAs channel access.

		
TGbe Editor: Editing instructions preceded by “TGbe Editor” are instructions to the TGbe editor to modify existing material in the TGbe draft.  As a result of adopting the changes, the TGbe editor will execute the instructions rather than copy them to the TGbe Draft.

9.3.3.2 Beacon frame format
TGbe editor: Please modify the following row in Table 9-32:

	Order
	Information
	Notes

	12
	Quiet
	The Quiet element is optionally present if dot11SpectrumManagementRequired is true or dot11RadioMeasurementActivated is true.



9.3.3.2 Probe Response frame format
TGbe editor: Please modify the following row in Table 9-39:

	Order
	Information
	Notes

	11
	Quiet
	The Quiet element is optionally present if dot11SpectrumManagementRequired is true or dot11RadioMeasurementActivated is true.



TGbe editor: Please modify 9.4.2.22 (Quiet element) as follows:
9.4.2.22 Quiet element
The Quiet element defines an interval during which no transmission occurs in the current channel. This intervalthat might be used to assist in making channel measurements without interference from other STAs in the BSS. The format of the Quiet element is shown in Figure 9-284.

TGbe editor: Please modify 35.3.9.2 (Channel switching, enhanced channel switching, and channel quieting) as follows:
35.3.9.2 Channel switching, enhanced channel switching, and channel quieting
If the Beacon frame or Probe Response frame transmitted by a first AP affiliated to an AP MLD, or transmitted by the transmitted BSSID in the same multiple BSSID set as the first AP if the first AP corresponds to a nontransmitted BSSID, any of the following elements is included for the first AP:
· Channel Switch Announcement element
· Enhanced Channel Switch Announcement element
· Max Channel Switch Time element
· Quiet element
· Quiet Channel element

TGbe editor: Please revise 35.7.3 (Restricted TWT service periods announcement) as follows, basically, remove the second paragraph:
In order to provide additional protection for restricted TWT SPs, subject to TBD rules, the EHT AP may announce quiet intervals by including Quiet elements in MGMT frames that it transmits, that overlap with restricted TWT SPs. Non-AP EHT STAs may ignore the quiet intervals that overlap with restricted TWT SPs following the rules below:
· Non-AP EHT STAs with dot11RestrictedTWTOptionImplemented set to true shall follow channel access rules as defined in 35.x.3.4 (Channel access rules for restricted TWT SPs).
· Non-AP EHT STAs with dot11RestrictedTWTOptionImplemented set to false may behave as if such overlapping quiet intervals do not exist.

TGbe editor: Please modify 35.7.4 (Channel access rules for restricted TWT service periods) as follows:
35.7.4 Channel access rules for restricted TWT service periods

A non-AP EHT STA with dot11RestrictedTWTOptionImplemented set to true as a TXOP owner holder shall ensure the TXOP ends before the start of any restricted TWT service periods if the TXOP is obtained outside of a restricted TWT service period.

TGbe editor: Please add the following new subclause (35.7.4.2):
35.7.4.2 Quieting STAs during restricted TWT service periods (#2215)
In order to provide additional protection for restricted TWT service periods, an EHT AP with dot11RestrictedTWTOptionImplemented set to true may schedule a quiet interval that overlaps with any a restricted TWT service period that has a duration of 1 TU or longer. Each such quiet interval, referred to as an overlapping quiet interval in this subclause, if scheduled, a duration of 1 TU, and at the same time as the corresponding restricted TWT service period that it intends to protect.	Comment by Payam Torab: @Alfred: Did not accept delete suggestion – I know the preferred 802.11 style text (just write the behavior, don’t explain why) and prefer too – at this stage this use of quiet intervals is new and is better spelled out. That type of language will likely show later in TGbe or in TGm.

Same with change from singular to plural (“quiet intervals for restricted TWT SPs” instead of “a quiet interval for a restricted TWT SP..”). Wring as plural is not a good style in certain cases because the many-to-many makes it vague (is it 2 quiet intervals per rTWT SP, etc. The plural change you suggested in the next paragraph is fine for example.	Comment by Alfred Aster: Do you intend to say that the unit is one TU or that the interval duration is one TU? If the first then no need if the second then I am wondering what the motivation is.	Comment by Payam Torab: The second; answer other comment “is there a reason for this”. In general, quiet interval is there to give a channel access advantage to rTWT SP relative to legacy at the start time. 1 TU (minimum duration) is to limit the damage to legacy if SP (or remainder of it) goes unoccupied.	Comment by Alfred Aster: Is there a reason for this?	Comment by Payam Torab: Both start time and durations are in TU fir both rTWT SPs and quiet intervals. Idea (of people suggesting quiet interval) is to protect at the edge and if RTWT SP is busy it will fend off other transmissions.
Overlapping quiet intervals may be scheduled by including one or more Quiet elements in the Beacon and Probe Response frames that the EHT AP transmits. When the EHT AP is affiliated with an AP MLD operating on more than one link, the Quiet elements that correspond to overlapping quiet intervals on each link shall not be included in the Beacon frames that other APs affiliated with the same AP MLD transmits on its theirother links. See 35.3.9.2 (Channel switching, enhanced channel switching, and channel quieting).	Comment by Alfred Aster: It is unclear to me what overlapping means here.	Comment by Payam Torab: Defined in the first paragraph.	Comment by Alfred Aster: Is it because of overhead or because of something else?	Comment by Payam Torab: This is a bigger discussion – short answer for this CR is quiet interval and r/bTWT allocations are critical updates – without this exclusion non-AP MLD can receive quiet element on another link’s beacon (per draft 0.4 35.3.9.2) but not the corresponding rTWT SP (only a change sequence); and not put 2 and 2 together, and think that quiet interval is really for quieting and not transmit when it is intended to transmit. Racing conditions.

Longer answer is there is architecture issues. I’m unhappy with 35.3.9.2 and all this leaking IEs from one link’s beacon to another. We assumed MLO architecture manages links independently, and I can write a good reason why every management-level leak to other links is not a good idea. There is probably a shortcut that suits EMLSR, which I think needs to be debated first and localized if justified. In that ideal framework these exclusions do not even appear. But that’s a separet discussion.
NOTE—Unless specified otherwise (e.g., through the rules in this subclause), the channel access and transmission rules during quiet intervals are defined in 11.8.3 (Quieting channels for testing).or avoiding 	Comment by Alfred Aster: Personally, I don’t think you need this at all.	Comment by Payam Torab: This is getting lot of questions (like are we killing quiet intervals usefulness). Rojan had the same comment during presentation and agreed to a NOTE. Text revised however for better spec text.
If the AP terminates a restricted TWT SP (see 26.8.5 (Power save operation during TWT SPs)) before the end of the corresponding overlapping quiet interval, it may transmit a CF-End frame following the channel access rules in 35.7.4.1 (General).	Comment by Alfred Aster: This is nothing new and technically not correct. CF-Ends reset NAVs, and as such end quiet intervals. TWT SPs are not and should not. Suggest to not mix them together.	Comment by Payam Torab: This CF-End is meant to end the quiet interval (resetting the NAVs induced by quiet interval). Liwen’s suggestion. As such it is new. rTWT SP channel access separate.
A non-AP EHT STA with dot11RestrictedTWTOptionImplemented set to false may behave as if overlapping quiet intervals do not exist.	Comment by Alfred Aster: This looks different from previous statement that specifies that those with dot11RestrictedTWTOptionImplemented set to false may ignore it.	Comment by Payam Torab: Original draft 0.4 text now. This is just a text move.	Comment by Chunyu Hu: It was an intended change proposed by a commenter. Actually the text as in rev2 is consistent with motion that passed:

“EHT non-AP STAs are allowed to ignore the quiet intervals (which are advertised in Quiet elements by the AP) if they overlap with the restricted SP.” 

It makes sense to me as well as the rTWT supporting STA doesn’t need to care about Quiet intervals and only need to comply to the rule of stopping TXOP before rTWT SP starts.
 	Comment by Alfred Aster: By the way do we have a capability bit for this? I think I have seen somewhere but just double checking.	Comment by Payam Torab: Not in draft 0.4, Gaurang’s EHT capabilities doc 21/0253r1,
and your EHT capabilities doc 802.11/0572r6. Can be added later in a comment.
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