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General discussion:

R8 changes are shown in YELLOW HIGHLIGHTING.

CID 3104
TGn Editor: Insert the following heading and text as a new subclause to appear as the first subclause after “9.20 20/40 Functional Description” on page 161 at about line 2 of TGn Draft D2.05, and to be numbered approximately as 9.20.1, making appropriate adjustments to the heading numbering of other subclauses:
9.20.1 40 MHz PPDU transmission restrictions
Several fields from various frames are used to convey information between STAs regarding the support for 40 MHz PPDU transmission and reception and regarding any current prohibition against the transmission and reception of 40 MHz PPDUs.

The following rules describe the behaviour that accompanies those fields.

The fields that are used to determine the status of the transmission and reception of 40 MHz PPDUs are as follows:

1. The Supported Channel Width Set field of the HT Capabilities element

2. The Secondary Channel Offset field of the HT Information element

3. The STA Channel Width field of the HT Information element

4. The STA Channel Width field of the Notify Channel Width action frame

5. The Extended Channel Switch Announcement element

The Supported Channel Width Set field is used to indicate whether or not the transmitting STA is capable of transmitting and receiving 40 MHz PPDUs.

NOTE – The Supported Channel Width Set field transmitted by an AP is constant for the lifetime of its BSS as it is a parameter of the MLME-START.request primitive.
A STA that is associated with an AP shall not transmit a value for the Supported Channel Width Set field that differs from a previously transmitted value unless the STA first dissociates or is dissociated from its BSS.

The Secondary Channel Offset field and/or the Extended Channel Switch Announcement element are used to indicate whether or not the BSS is occupying a 40 MHz wide pair of channels, and when a secondary channel exists, whether it is above or below the primary channel in frequency.

The STA Channel Width field is used to indicate the channel width of PPDU (40MHz and 20MHz PPDU or 20MHz PPDU only) that the STA is able to receive on. A transmitted value of zero in the STA Channel Width field indicates that the transmtting STA is not able to receive 40 MHz  PPDUs, beginning at the end of the transmission of the frame that contained the STA Channel Width field.
A STA shall not transmit a frame containing a STA Channel Width field with a non-zero value if the value of its most recently transmitted Supported Channel Width Set field is zero.

A STA that is associated with an infrastructure BSS (STA1) shall not transmit a 40 MHz PPDU to a STA (STA2) unless the following three conditions are true:

1. The Supported Channel Width Set field of the HT Capabilities element of both STAs is set to a non-zero value
2. The Secondary Channel Offset field of the most recently received HT Information element sent by the AP of the BSS has a value of 1 or 3

3. The most recently received Extended Channel Switch Announcement element transmitted by the AP did not contain a value of 0 in the Channel Switch Count field while also containing a value in the New Regulatory Class field that indicates a regulatory class that does not correspond to a Channel Spacing value of 40 MHz.

If the above three conditions are met, STA1 should not transmit a 40 MHz PPDU to STA2 unless the following two conditions are true:

1. Either, STA1 has not received a Notify Channel Width action frame that was transmitted by STA2, or the STA Channel Width field of the most recently received Notify Channel Width action frame at STA1 that was transmitted by STA2 is non-zero

2. The STA Channel Width field of the most recently received HT Information element that was transmitted by STA2 is non-zero

An AP shall not transmit a 40 MHz PPDU to another STA unless the following three conditions are true:

1. The Supported Channel Width Set field of the HT Capabilities element of the AP and the STA are set to a non-zero value

2. The Secondary Channel Offset field of the AP’s most recently transmitted HT Information element sent has a value of 1 or 3

3. The most recently transmitted Extended Channel Switch Announcement element transmitted by the AP did not contain a value of 0 in the Channel Switch Count field while also containing a value in the New Regulatory Class field that indicates a regulatory class that does not correspond to a Channel Spacing value of 40 MHz.

If the above three conditions are met, the AP should not transmit a 40 MHz PPDU to another STA unless the following condition is true:

1. Either, the AP has not received a Notify Channel Width action frame that was transmitted by the STA, or the STA Channel Width field of the most recently received Notify Channel Width action frame at the AP that was transmitted by the STA (if any), is non-zero

An HT STA 19 that is not a member of an infrastructure BSS shall not transmit a 40 MHz Mask PPDU.

An HT STA 17 that is not associated with an infrastructure BSS (STA1) shall not transmit a 40 MHz PPDU to a STA (STA2) unless the following three conditions are true:

1. The Supported Channel Width Set field of the HT Capabilities element of both STAs is set to a non-zero value

2. The Secondary Channel Offset field of the most recently received HT Information element sent by STA2 has a value of 1 or 3

3. The Secondary Channel Offset field of the most recently transmitted HT Information element sent by STA1 has a value of 1 or 3

If the above three conditions are met, STA1 should not transmit a 40 MHz PPDU to a STA2 unless the following condition is true:
1. STA1 has not received a STA Channel Width field that was transmitted by STA2, or the value of the most recently received STA Channel Width field at STA1 that was transmitted by STA2, is non-zero

Independently of the values of the five fields, a non-AP STA that is a member of a 20/40 MHz BSS shall not transmit 20 MHz frames in the secondary channel.
TGn Editor: Search and destroy the following text, wherever you find it in the TGn Draft D2.05:

An AP may communicate its STA Channel Width either by transmitting a 20/40 BSS Coexistence Element (in beacons and probe response frames) or by transmitting the Notify Channel Width management action frame.

An HT STA whose most recently successfully acknowledged transmission of the STA Channel Width field in any frame was set to 0 shall not transmit a 40 MHz mask PPDU.

A STA that receives from another STA, a Notify Channel Width frame with a value of 0 in the STA Channel Width field should not transmit a 40 MHz mask PPDU to that STA. The reaction of an FC HT STA or FC HT AP to change the channel width of PPDUs addressed to the sender of the Notify Channel Width frame might not be immediate after receiving the frame. A STA that has transmitted a Notify Channel Width frame knows that the requested channel width has been adopted after receiving an HT frame of the requested channel width from the STA to which it addressed the Notify Channel Width frame.

CID 2582
TGn Editor: Change the second paragraph of subclause “11.9.8.4 Channel management at the AP” on page 191 at about line 38 of TGn Draft D2.05 as follows (note that one of the changes is to split the pargraph into two paragraphs).

An AP switches the BSS channel width between 20/40 MHz and 20 MHz by changing the value of the Secondary Channel Offset field of the HT Information element in the Beacon and/or by changing the value of the Secondary Channel Offset field of the Secondary Channel Offset element and/or through the New Regulatory Class field of transmitted Extended Channel Switch Announcement elements.
In order to maintain existing associations while making a channel width change or while performing a channel pair relocation, an AP may inform associated HT STAs that it is making the change by including an Extended Channel Switch Announcement element in Beacon, Probe Response, and Extended Channel Switch Announcement frame transmissions until the intended channel switch time. The New Channel Number of the Extended Channel Switch Announcement element represents the new channel in the case that the BSS after relocation/width change will be a 20 MHz BSS, or the primary channel of the new pair of channels in the case that the BSS after relocation/width change will be a 20/40 MHz BSS. When changing to a new pair of channels, the New Regulatory Class field specifies the position of the secondary channel relative to the new primary channel, i.e., either above or below.

CID 2583

TGn Editor: Within subclause “11.9.8.4 Channel management at the AP”, change the first paragraph of the subclause at page 191 at about line 30 of TGn Draft D2.05 as follows:

While operating a 20/40 MHz BSS, a STA that is the DFS owner in an IBSS or an AP may decide to move its BSS and/or switch the BSS to 20 MHz operation, for example, another BSS starts to operate in either or both of the primary or secondary channels, or radar is detected in either or both of the primary or secondary channels or for other reasons that are beyond the scope of this standard. Specifically, the AP or STA may move its BSS to a different pair of channels, or change from a 20/40 MHz BSS to a 20 MHz BSS using either the primary channel of the previous channel pair or any other available 20 MHz channel. While operating a 20 MHz BSS, a STA that is the DFS owner in an IBSS or an AP may decide to move its BSS and/or switch the BSS to a 20/40 MHz BSS.
TGn Editor: Within subclause “11.9.8.4 Channel management at the AP”, delete table “11-8a-Channel switching and channel width adjustment combinations” on page 192 at about line 6 of TGn Draft D2.05 and delete the paragraph that precedes that table which begins “When an AP uses the Extended Channel Switch Announcement” and insert the following text in its place:

The AP or STA moving the BSS or changing its channel width selects a combination of operating parameters from any single row of any one of the tables in Annex J that is appropriate for the current operating domain of the AP or STA. The AP or STA selects one channel number from the Channel Set column of the selected row. The AP or STA includes the selected information in subsequently transmitted frames that contain any combination of the following three elements:

· HT Information element

· Channel Switch Announcement element

· Extended Channel Switch Announcement element

The AP or STA shall set the Secondary Channel Offset field of transmitted HT Information elements to 1 if the Behavior Limit parameter of the selected row contains the value 13. The AP or STA shall set the Secondary Channel Offset field of transmitted HT Information elements to 3 if the Behavior Limit parameter of the selected row contains the value 14. The AP or STA shall set the Secondary Channel Offset field of transmitted HT Information elements to 0 if the Behavior Limit parameter of the selected row contains neither the value 13 nor the value 14.

The AP or STA shall set the New Channel Number field of transmitted Channel Switch Announcement elements and Extended Channel Switch Announcement elements to the value of the selected channel from the selected row.
The AP or STA shall set the New Regulatory Class field of transmitted Extended Channel Switch Announcement elements to the value of the Regulatory Class column of the selected row.

CID 3331
TGn Editor: Within subclause “11.15.1 Basic functionality in BSS 20/40 MHz mode” delete the last sentence of the second paragraph at about line 45 of page 193 of TGn Draft D2.05, as shown:

An HT AP declares its channel width capability (20 MHz only or 20/40 MHz) in the Supported Channel Width Set field of the HT Capabilities element.
CID 2134

TGn Editor: Insert the following text as a new sentence to appear at the end of the subclause “9.13.3.1 General” at about page 124 line 42 in TGn draft D2.05 as follows:

When the Operating Mode field is set to 0 and the Secondary Channel Offset field is set to a non-zero value, then a STA may transmit a 40 MHz HT PPDU (TXVECTOR parameter CH_BANDWIDTH set to HT_CBW40) to initiate a TXOP. When the Operating Mode field is set to a non-zero value or the Secondary Channel Offset field is set to zero, then a STA shall not transmit a 40 MHz HT PPDU (TXVECTOR parameter CH_BANDWIDTH set to HT_CBW40) to initiate a TXOP.
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	2582
	Stephens, Adrian
	199.59
	11.9.8.4
	A
	"The STAs may disassociate and associate or reassociate to accommodate the new capability."

What is this saying?   Re-associate with the same AP (which is unnecessary)  or go elsewhere?
What stops a STA from doing is already?  - nothing
	Remove the sentence or rewrite as a note saying they can go to another AP if they want to.
	Accept – text is removed per editor instructions found in 11-07-2020r8

	2583
	Stephens, Adrian
	200.01
	11.9.8.4
	A
	What I don't understand is the role of regulatory classes when an AP switches between 20/40 and 20.

When it swiches between these,  must it also change regulatory class to a 40 MHz or 20MHz class?  Or can it stay in the 40MHz class with the Secondary Channel Offset indicating 20MHz operation?
	Please add text that describes how secondary channel offset and regulatory class are modified when switching between 20/40 and 40.
	Accept – text added per 11-07-2020r8

	2585
	Stephens, Adrian
	200.23
	11.9.8.4
	C
	Table n52 mistakenly believes that the Supported Channel Width set determines the 20/40 vs 20 mode of operation of the BSS.  It does not.   Secondary channel offset does.
	Replace 
"Supported Channel Width Set: 0" with "Secondary Channel Offset set to 0"
"Supported Channel Width Set: 1" with "Secondary Channel Offset set to a non-zero value"
	Counter – table deleted and text created to replace the information and correct it as suggested as per 11-07-2020r8.

	3104
	Zaks, Artur
	80.00
	
	C
	Not sufficient definition of AP's intention to change channel width.
	Change sentence :"If an AP wishes to receive 20 MHz packets, it broadcasts
this management action frame to all STAs." to: "When AP decides to change the Channel width it will send broadcast Notify Channel Width Action frame."
	Counter – see new text from 11-07-2020r8, which gives all conditions that determine when a 40 mhz frame may be transmitted, based on the named fields and other fields.

	2483
	Stephens, Adrian
	164.24
	9.20.4
	A
	How does 20/40 switching work with ISSS?

IBSS is an HT feature.   We have not properly addressed how an IBSS operates channel width switching.
	I propose that 40MHz in 2.4 GHz not be allowed in an IBSS (this is because the 20/40 coexistence rules require the presence of the AP to manage response to BSS width tirgger events).

Review the language attached to the channel switching and use of extended channel switch announcement to ensure that it speaks of STAs,  not APs.  This will allow its use by the DFS owner of a 5GHz 40MHz IBSS.
	Accept – 20/40 MHz BSS operation in IBSS in 2.4 GHz is disallowed per 11-07-0614r10. IBSS channel switching for 5 GHz is accommodated in changes as per 11-07-2020r8.

	3079
	Zaks, Artur
	164.00
	9.20.4
	A
	Operation in the IBSS is not defined
	Define the operation in the IBSS
	Accept – IBSS 20/40 MHz BSS is not allowed in 2.4 GHz, and changes which allow the DFS owner mechanism to be used in 5 GHz allow the operation in 5 GHz – see 11-07-0614r10 and 11-07-2020r8.


	556
	
	80.13
	7.4.9.2
	
	The AP capabilities after broadcasting this frame are unclear.  The AP "wishes" to receive 20 MHz transmissions, but is it required to receive or reject 40 MHz transmissions?
	Add a sentence stating how an AP is expected to treat 40 MHz transmissions after sending a Notify Channel Width frame signaling 20 MHz width.
	Counter – clarified rules for when it is ok to TX 40 mhz as per 11-07-2020r8

	1745
	
	164.24
	9.20.4
	
	What is difference between STA Channel Width and Supported Channel Width?  And for that Channel Width (in the Notify Channel Width field) as well?
	please clarify
	Counter – clarified meaning of these fields as per new text from 11-07-2020r8

	2484
	
	164.24
	9.20.4
	
	This is a coex or mac issue.

We've got an over-abundance of "width" fields.  This results in over-complex and confusing specification in 9.20.4.

To summarise,  we have a:  
Supported Channel Width set - i.e. what the STA can support.  Static.
Secondary Channel offset - indicates whether a BSS is 20 or 20/40.
STA Channel width - indicates whether the STA wants to receive only 20MHz frames.

I question whether the last one should exist in the HT Information element.   Under what conditions would an AP want to permit 20/40 operation in its BSS,  but still only be able to receive 20 MHz itself?    Surely if the interference is so bad in the secondary channel that it wanted 20MHz frames sent to it,  the interference is also likely to be bad for the whole BSS.   In that case the AP should either relocate or switch the whole BSS to 20MHz operation.
	Remove STA Channel width from the HT information element.  Remove all associated text.
	Counter – clarified meaning of these fields as per new text from 11-07-2020r8

	
	
	
	
	
	
	
	

	2492
	
	164.30
	9.20.4
	
	"When a STA is associated with an AP that declares a Supported Channel Width of 20/40 MHz, the STA may transmit frames in the 20 MHz wide primary channel as well as the 40 MHz wide channel."

This is way too broad.   There are times when it can't - for example resulting from the CCA rules,  or when it's a responder to a 20MHz STA.    This needs to be turned into a statement that is always true.
	"Reword:
""If a  STA is associated with an AP that declares a Supported Channel Width of 20 MHz, the STA shall not transmit any 40 MHz mask PPDUs.""

Add the following:  ""A STA shall only transmit a 40 MHz mask PPDU when the secondary channel offset field of its BSS is set to a non-zero value"""
	Counter – clarified rules for when it is ok to TX 40 mhz as per 11-07-2020r8

	2504
	
	165.35
	9.20.4
	
	"The AP may communicate its STA Channel Width either by transmitting the HT Information Element (in beacons and probe response frames) or by transmitting the Notify Channel Width management action frame."

This statement is unnecessary as the definition of the frames already permits this communication.
	Delete the sentence or reword as a note thus:
"NOTE-The AP can communicate its STA Channel Width either by transmitting the HT Information Element (in beacons and probe response frames) or by transmitting the Notify Channel Width management action frame."
	Counter – clarified rules for when it is ok to TX 40 mhz as per 11-07-2020r8

	2506
	
	165.39
	9.20.4
	
	"may request that frames sent to it be of 20 or 40 MHz width."

"May" is a normative verb granting permission.   It needs to be related to actions.

This could be reworded "may transmit a Notify Channel Width action frame".  However there's nothing to stop it doing this.
	Reword: "A 20/40 MHz capable non-AP STA in a 20/40 MHz capable BSS may transmit a Notify Channel Width frame in order to control whether STAs transmitting to it are limited to 20 MHz or may use 40 MHz.."
	Counter – clarified rules for when it is ok to TX 40 mhz as per 11-07-2020r8

	2507
	
	165.42
	9.20.4
	
	"The reaction of both STA and AP to switch the channel width may be not immediate after receiving these
frames."

Unclear.  Also incorrect use of the normative verb "may".  Also an AP is a STA,  so "STA and AP" is incorrect.
	Reword thus:
"The reaction of a non-AP STA or an AP that receives a Notify Channel Width frame is not necessarily immediate."
	Counter – text deleted as per 11-07-2020r8

	3049
	
	165.42
	9.20.4
	
	The definition is ambigues.
	re-define the paragraph
	Counter – text deleted as per 11-07-2020r8

	3050
	
	165.42
	9.20.4
	
	"these frames" is not clear
	explicitely define what frames
	Counter – text deleted as per 11-07-2020r8

	2508
	
	165.44
	9.20.4
	
	"The STA that has transmitted one of these frames shall decide that the related request has been adopted
after having received an HT frame of requested specified channel width."

1.  Wrong article.
2.  These frames needs to be expanded.
3.  "Related" is awkward
4.  "shall decide" is poor normative specification
5. Another issue is that the peer may transmit a 20MHz frame for other reasons (e.g. due to 20/40 CCA rules),  so receving a 20MHz frame is not, by itself,  enough to know that the request has been "adopted".

The question is what normative action must the transmitting STA perform based on the response from the peer.   If the transmitting STA is still capable of receiving 20/40,  it really doesn't matter when the response arrives because it has no effect - i.e. the STA still continues to be capable of receivng 20/40.

If,  however,  there is a change of capability,  the STA must delay that change until the response arrises, and can be reworded.  If this is the case,  the next paragraph is wrong because the STA is now effectively a 20MHz STA.
	Reword: "A STA (STA A) should not transmit a 40MHz frame to a STA (STA B) if the last Notify Channel Width frame received from STA B contained a Channel Width field set to 0."
	Counter – clarified rules for when it is ok to TX 40 mhz as per 11-07-2020r8

	3051
	
	165.44
	9.20.4
	
	"these frames" is not clear
	explicitely define what frames
	Counter – text deleted as per 11-07-2020r8

	3078
	
	167.12
	9.20.4
	
	The definition is ambigues.
	re-define the paragraph
	Counter – clarified rules for when it is ok to TX 40 mhz as per 11-07-2020r8


	3331
	
	201.57
	11.15.1
	
	There is no BSS Channel Width field in any element.
	Change "BSS Channel Width" to "Secondary Channel Offset"
	Counter – deleted the sentence as per 11-07-2020r8.

	2883
	
	165.35
	9.20.4
	
	The STA Channel Width field actually is related to the receiver only. The first STA should transmit 40MHz PPDUs to the second STA in respect to value of this field received from the second STA. Any value in the Channel Width field transmitted by AP does not prevent this AP from transmitting 40MHz PPDU as long the Supported Channel Width in its own HT Capability element is set to 1 and the Secondary Channel Offset is not zero. So this signaling does not tell the STA that the AP will not transmit 40MHz thus preventing the STA from switching to 20 MHz mask. The rule of An HT-AP-19 that detects any of the BSS width trigger events on page 164 solves the problem saying that both STA Channel width and Secondary Channel Offset has to reflect the BSS width changes. Only the HT Information element contains both fields. So only the HT Information element issued by AP is a proper solution to change the BSS channel width.
	Replace the paragraph "The AP may communicate its STA Channel Width either by transmitting the HT Information Element (in beacons and probe response frames) or by transmitting the Notify Channel Width management action frame." by "The HT-AP-19 may communicate its BSS channel width by transmitting the beacons and probe response frames with related values of the STA Channel width and Secondary Channel Offset in HT Information Element."   Remove the last paragraph of this subclause. 
	Counter – the text has been rewritten completely to accurately describe the information that is communicated in the various frames depending on the regulatory class and channel chosen by the AP, as per the text found in 11-07-2020r8.

	2134
	
	85.05
	7.4.9.10
	
	"The STA Channel Width bit indicates the current operating width of the transmitting STA. An HT-AP that
indicated a value of 0 in its most recently transmitted STA Channel Width field shall not transmit a 40 MHz
mask PPDU."

This creates a problem.  The semantics of the STA Channel Width field in the HT information element is somewhat different.    The intention of that field was that a STA can monitor activity on the secondary channel and recommend its peer to send 20MHz frames if 40MHz frames are likely to be interferred with in the locality.  It is specifically not a switch of receiver capability - i.e. a 40MHz frame may or may not get through.   The point is that a STA updating this field has no effect on the Operating Mode field,  which is required to distinguish support of 20MHz-only STA.

However, "current operating width" is the "receiver's current capability"
	"Remove operating mode 2 (because there is no behaviour associated with it).

Explicitly allow a STA that sends a Notify Channel Width to change its mask.   Require that a peer STA honour the Notify Channel Width request with a ""should"" statement."
	Counter – text introduced to 9.13.3 from document 11-07-2020r8 provides an explicit differentiation between modes 0 and 2. Changes from 11-07-2020r8 include explicit language that uses “should” to recommend that a transmitter should not send a 40 MHz PPDU to a STA that indicates, through STA Channel Width, a width of 20 MHz.

	2509
	
	165.47
	9.20.4
	
	"Recommending a transmission width of 20 MHz has no effect on the BSS requirements regarding protection of 40 MHz transmissions or on the STA Channel Width advertised by the associated AP. A STA should reassociate with its Supported Channel Width Set field set to 0 (indicating only 20 MHz operation) to obtain this protection."

I believe that:
1.  Notify Channel Width should allow a change in receiver operating channel width
2.  Operating mode 2 is useless.

Operating mode of 0 is usually paired with 2.  The only place in the spec where it doesn't is in 11.16 (PCO).  However,  it makes no sense,  IMHO for an AP to be operating PCO unless there are active 20MHz STA,  so no reason to explicitly signal their presence.

If operating mode 2 is removed,  there are no BSS requirements regarding protection of 40 MHz transmissions dependent on the presence of 20MHz HT STA and the quoted paragraph can be removed.
	Reserve operating mode 2 in n30.
Remove all references to operating mode 2.
Remove the quoted paragraph.
	Counter – text introduced to 9.13.3 from document 11-07-2020r8 provides an explicit differentiation between modes 0 and 2.
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Abstract


This document contains a proposed resolution for CID 2582 of LB97 from the COEX group of comments. CID 2582 raises some interesting questions about the transition between a 20/40 MHz BSS and a 20 MHz BSS and vice versa. This submission recognizes a much larger issue that results from considering this question and as a result, attempts to create a set of rules for signalling and behaviour that involves the HT Capabilities and HT Information elements. The following additional CID are potentially addressed: 2583, 2585, 3104, 2483, 3079, 2883.
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