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Introduction

Interpretation of a Motion to Adopt

A motion to approve this submission means that the editing instructions and any changed or added material are actioned in the TGn Draft.  This introduction, is not part of the adopted material.

Editing instructions formatted like this are intended to be copied into the TGn Draft (i.e. they are instructions to the 802.11 editor on how to merge the TGn amendment with the baseline documents).

TGn Editor:  Editing instructions preceded by “TGn Editor” are instructions to the TGn editor to modify existing material in the TGn draft.   As a result of adopting the changes, the TGn editor will execute the instructions rather than copy them to the TGn Draft.
TGn Editor: Please delete all those indicating the related CID as "(Ed: CID XXX)" after appropriate time.

Summission Note: Notes to the reader of this submission are not part of the motion to adopt.  These notes are there to clarify or provide context.
188 (C), 72 (C), 652 (C), 847 (R), 1227 (C), 1326 (R), 1742 (C), 1772 (C), 2599 (C), 2600 (A), 2602 (A), 2603 (A), 2604 (A), 2605 (A), 2606 (A), 2607 (A), 2608 (C), 2609 (A), 2610 (C), 2611 (C), 2612 (C), 2613 (C), 2614 (A), 2615 (C), 2618 (A), 2619 (C), 2620 (A), 2621 (A), 2695 (A), 2966 (C), 3004 (C) 
CID 188
	CID
	Page
	Clause
	Comment
	Proposed change

	188
	206.04
	11.16.2
	Operation at a PCO non-AP STA:  The CCA sensing rule in PCO has not been specified for non-AP STAs.
	Add the sentence: "The CCA sensing rule in PCO is the same as described in 9.20 (20/40 Functional description)."


Proposed Resolution: Counter

From the conclusion given by the group as in doc.11-07/0622r10, all 20/40 capable STAs must obey 9.20. PCO non-AP/AP STAs are no exceptions from the definition given in 11.16. 

Make changes as indicated in 11-07/2122. 

TGn Editor: Delete the last sentence starting with "The CCA sensing rule…" from the paragraph starting with "The value of the CFP …" in subclause “11.16.2 Operation at a PCO AP” on page 196 of TGn draft D2.04. 
CID 72

	CID
	Page
	Clause
	Comment
	Proposed change

	72
	205.38
	11.16.1
	What is the required timeout behaviour when PCO Transition Time = 0 ? Obviously a timeout of zero is not useful. Is the intention that if PCO Transition Time = 0, the PCO AP shall only wait PIFS for the secondary channel to be idle?
	Provide a definiton for the timeout behaviour when PCO Transition Time = 0


Proposed Resolution: Counter

Make changes as indicated in 11-07/2122.

TGn Editor: Change the paragraph starting with "A PCO AP that transmits a Set PCO Phase frame …" in subclause “11.16.2 Operation at a PCO AP” on page 196 of TGn draft D2.04 as follows and make it into a single paragraph with the next paragraph: 
A PCO AP that indicates a switch to the 40 MHz phase by a PCO Phase field in a Beacon or by a PCO Phase Control field in a Set PCO Phase frame shall wait for at least the transition time specified by the PCO Transition Time field other than 0 before sending a CF-End in the 40 MHz channel to start the 40 MHz operating phase. (Ed: CID 72)
TGn Editor: Change the paragraph starting with "When a Set PCO Phase frame indicates …" in subclause “11.16.2 Operation at a PCO AP” on page 196 of TGn draft D2.04 as follows: 
To start the 20 MHz phase, a PCO AP shall send a Set PCO Phase frame with the Duration/ID field set to cover the transition time. It may also send a CF-End in both primary and secondary channels following the Set PCO Phase frame, where a CF-End in the primary channel shall be sent out at least after the transition time. The Duration/ID field of the Set PCO Phase frame for this case shall cover the transition time plus the duration of a CF-End frame. (Ed: CID 72)
TGn Editor: Change the paragraph starting with "To avoid an unexpectedly long delay …" in subclause “11.16.2 Operation at a PCO AP” on page 196 of TGn draft D2.04 as follows: 
If the timer that is initialized by the transmission of a Beacon or a Set PCO Phase frame with the duration from a non-zero value of the PCO Transition Time field expires while attempting to reserve the secondary channel before the 40 MHz phase, the AP abandons switching to the 40 MHz phase to avoid an unexpectedly long delay. The AP transmits a Set PCO Phase (#1096) frame indicating switch-back to 20 MHz phase and a CF-End frame on the primary channel. (Ed: CID 72)
CID 71

Due to the resolution for the above CID 72, the resolution will change. 
Proposed Resolution: Counter

See resolution to CID 72. 

CID 652

	CID
	Page
	Clause
	Comment
	Proposed change

	652
	203.17
	11.16
	PCO should only be used in DCF/EDCA mode.  Otherwise the use of CF-End may confuse PCF BSS member STAs: is it a PCO CF-End or an end of CFP.
	Add text specifiying PCO only applicable to DCF/EDCA BSS.  An alternative is to define a new frame format, not reusing CF-End, to make PCF BSS's to be able to use PCO as well.


Proposed Resolution: Counter
The signaling of the PCO phase is done through the PCO Phase Control field in a Set PCO Phase frame or the PCO Phase field in a Beacon frame. The STAs don't need to understand if the CF-End is for PCO but enabled accessing the medium as a result of NAV reset. Under the CF-End transmission rule in 11.16.1 of D2.04 ("During the 40 MHz phase, … any CF-End frame shall be sent using a 40 MHz HT PPDU only."), HCCA can be used. 
Make changes as indicated in 11-07/2122.

Also see the resolution for CID 72. 

TGn Editor: Add the following sentence after the first sentence starting with "During the 40 MHz phase, a PCO STA shall …" in subclause “11.16.1 General description of PCO” on page 195 of TGn draft D2.04 with one reference clause number. 
A PCO AP may transmit broadcast and multicast frames according to the rule in 9.6.0b.1 during the 40 MHz phase. 
CID 847

	CID
	Page
	Clause
	Comment
	Proposed change

	847
	203.00
	11.16
	The PCO does not have complete solution for coexistence between 20MHz and 40MHz OBSS that overlap channels other than primary. So in the 2.4 GHz band we still need to define Switching between 40 MHz and 20 MHz BSS.  Actually the PCO does not solve any problem.
	Remove this subclause and feature from the spec


Proposed Resolution: Reject

40 MHz channelization problem is equally applicable to PCO or non PCO 20/40 operation and the rules in 9.20 will be followed. 

PCO is a mode that an AP reserves the two channels for STAs of the BSS including itself to transmit in 40 MHz. So it is clear that the contention between 40 MHz access and 20 MHz access is reduced and the overall network performance will improve. 
Also, it is possible at the receiver to reduce the implementation load of interference tolerance to secondary channel. 

CID 1227

	CID
	Page
	Clause
	Comment
	Proposed change

	1227
	203.51
	11.16
	use of CF-End in PCO conflicts with its use in HCCA
	Either prohibit use of PCO  with HCCA, allowing PCO use only with EDCA, or use a different frame type to signal the switch


Proposed Resolution: Counter

See resolution of 652. 

CID 1326

	CID
	Page
	Clause
	Comment
	Proposed change

	1326
	203.16
	11.16
	It appears impossible for an existing HCCA scheduler to know when/if a PCO AP will prematurely terminate its CFP.  Moreover, PCO will jeopardize jitter SLAs for any reservation previously set using vitually any value of PCO duty cycle.  This is partularly required at 2.4 MHz where a limited number of channels exist.
	Excise PCO. Require 40 MHz-capable AP to scan for presence of 20 MHz APs within the target 40 MHz channel.  If any are found, 40 MHz-capable AP should operate in 20 MHz mode only to ensure that it indeed is a "green field".


Proposed Resolution: Reject

HCCA can be used regardless of the phase of PCO. See resolution of CID 652. 
The maximum and minimum duration values of 20 MHz and 40 MHz phases are defined as MIB attributes in order to cope with jitter. These MIB attributes can be set within the range to satisfy the requirement. When the AP decides that the support of jitter sensitive application is difficult, then the AP can deactivate PCO. 

CID 1742

	CID
	Page
	Clause
	Comment
	Proposed change

	1742
	163.32
	9.2
	In 2.4 GHz, does a 20/40 MHz STA operating under PCO need to perform scanning and do the "Forty MHz intolerance" stuff
	please clarify


Proposed Resolution: Counter

See resolution of CID 188. 

CID 1772

	CID
	Page
	Clause
	Comment
	Proposed change

	1772
	204.58
	11.16.1
	If the PCO AP is receiving and responding to 40 MHz frames during the 20 MHz phase, what is the point of having separate 20 MHz and 40 MHz phase?
	please clarify


Proposed Resolution: Counter

One point is that the non-PCO 20/40 STAs can associate to a PCO AP. The other point is that, at the same time, according to the activity of the non-PCO 20/40 STA, there may be still merit of decreasing the contentions between 20 MHz and 40 MHz frames by the phase separation given to the legacy STAs and PCO STAs resulting in higher throughput. 
Counter this comment by making changes as indicated in 11-07/2122 for CID 2603. 

CID 2599

	CID
	Page
	Clause
	Comment
	Proposed change

	2599
	204.08
	11.16
	"During the 40 MHz phase, protection is not required as in a 40 MHz BSS with

Supported Channel Width Set field in the HT Capabilities Info field set to 1 and Operating Mode field in the

HT Information element set to the value 0." - the meaning of "as in" is unclear

Also "HT Capabilities Info field set to 1" will always be true,  so it is unnecessary.
	Reword: "During the 40 MHz phase, PCO-capable STA act as though the Operating Mode were set to 0,  regardless of the actual value of the Operating Mode field transmitted by the AP."


Proposed Resolution: Counter

Accept in principle, but add "may" before "act". This is because the behaviour is relaxed by the description. 
CID 2600

	CID
	Page
	Clause
	Comment
	Proposed change

	2600
	204.37
	11.16.1
	"The PCO-capable AP shall set the Supported Channel Width Set subfield in the HT Capabilities Info field to 1 to indicate that the BSS is 20/40 MHz capable."

Nope,  that's not the meaning of the field.
	Replace with: "The PCO-capable AP shall set the Supported Channel Width Set subfield in the HT Capabilities Info field to 1 (indicating that it is 20/40 MHz capable) and shall set the Secondary Channel Offset subfield to a non-zero value (indicating that the BSS is 20/40 MHz capable)."


Proposed Resolution: Accept
CID 2602

	CID
	Page
	Clause
	Comment
	Proposed change

	2602
	204.55
	11.16.1
	"The PCO AP shall interpret the receipt of an Association Request frame with the PCO field set to 1 in the HT Extended Capabilities field in the HT Capabilities element as an indication that the STA transmitting the Association Request frame is PCO-capable."

I'm not sure what the normative effect of "shall interpret" is.

However,  this statement is unnecessary.  Clause 7 tells the AP how to interpret this field.
	Remove the quoted sentence.


Proposed Resolution: Accept

CID 2603

	CID
	Page
	Clause
	Comment
	Proposed change

	2603
	205.01
	11.16.1
	"The PCO Transition Time field value announced by the PCO AP is independent

of the current state of the PCO AP but it shall satisfy the required transition time indicated by the associated

PCO STAs."

This is ambiguous.   What does "shall satisfy" mean?   What is the "current state of the PCO AP"?
	Reword into something I understand.


Proposed Resolution: Accept

Accept the comment. 
Make changes as indicated in 11-07/2122.

TGn Editor: Remove the sentence starting with "The PCO Transition Time field value announced by the PCO AP …" in subclause “11.16.2 Operation at a PCO AP” on page 195 of TGn draft D2.04. 
TGn Editor: Change the paragraph starting with "The PCO AP may increase the transition time if …" in subclause “11.16.2 Operation at a PCO AP” on page 196 of TGn draft D2.04 as follows: 
The PCO AP shall increase the value of the PCO Transition Time field if a PCO-capable STA associates whose value of the PCO Transition Time field (Ed: CID 2603) exceeds the one currently used by the PCO AP. If the PCO AP decides not to extend its transition time to meet the value of the requesting STA, the PCO AP shall deny the association.
TGn Editor: Move the sentence starting with "The AP may choose to continue PCO …" in subclause “11.16.2 Operation at a PCO AP” on page 195 to the end of the above modified paragraph on page 196 of TGn draft D2.04. 
CID 2604

	CID
	Page
	Clause
	Comment
	Proposed change

	2604
	205.07
	11.16.1
	"The PCO AP may increase the transition time if a PCO-capable STA associates whose transition..."

What is "the transition time" - is it the actual on-air timing,  or is it what goes in the Transition Time field,  or both.
	Indicate which of these options it is by rewording unambiguously.


Proposed Resolution: Accept

Accept the comment. 

See changes as indicated in 11-07/2122 for CID 2603.

CID 2605

	CID
	Page
	Clause
	Comment
	Proposed change

	2605
	205.21
	11.16.1
	"The value of the CFP DurRemaining field in the CF Parameter Set element of a Beacon frame or the value of the Duration/ID field of a Set PCO Phase frame that are sent by the PCO AP on the primary channel in order to start the 40 MHz phase shall include the transition times from 20 MHz channel width to 40 MHz channel width and from 40 MHz channel width to 20 MHz channel width and an intended duration of 40 MHz phase."

This is too complex reword.

Also the figure n61 shows CTS-to-self and CF-End packets sent after the Set PCO Phase.

Why are they not accounted in the above.
	replace with: "When switching to the 40MHz phase, a PCO AP indicates a NAV duration either in the CF Parameter Set element of a Beacon frame, or in the Duration/ID field of a Set PCO Phase frame sent on the primary channel. This duration shall protect up to the end of the intended 40 MHz phase, plus a transition time.".


Proposed Resolution: Accept

CID 2606

	CID
	Page
	Clause
	Comment
	Proposed change

	2606
	205.26
	11.16.1
	"The transition time is specified by the PCO Transition Time field in the HT Extended Capabilities field when

it contains a value from 1 to 3."

How many times does this need to be said.   It's already defined in clause 7.
	Delete the quoted sentence.


Proposed Resolution: Accept

CID 2607

	CID
	Page
	Clause
	Comment
	Proposed change

	2607
	205.28
	11.16.1
	"The value of the Duration/ID field in a CTS-to-self frame shall include the intended duration of the 40 MHz phase."

This is way too broad.  For instance,  it also applies to non-HT, non-PCO STA sending a CTS-to-self frame.

Also,  it doesn't include any transition times.
	Replace with something like:

"The value of the Duration/ID field in a CTS-to-self frame sent to protect a 40 MHz phase shall be set to protect up to the intended end of the 40 MHz phase."


Proposed Resolution: Accept

Accept the change as proposed by the commenter. 

CID 2608

	CID
	Page
	Clause
	Comment
	Proposed change

	2608
	205.29
	11.16.1
	"A PCO AP may continue the CFP after the 40 MHz phase by setting a longer duration for the CFP."

This interrupts the description of the CTS-to-self.
	Move to the end of the paragraph.


Proposed Resolution: Counter
Counter the comment by making changes as indicated in 11-07/2122. 
TGn Editor: Move the sentence starting with "A PCO AP may continue the CFP …" in subclause “11.16.2 Operation at a PCO AP” on page 196 after the first sentence (which is devided into two by CID 2605) in the same paragraph of TGn draft D2.04. 
CID 2609

	CID
	Page
	Clause
	Comment
	Proposed change

	2609
	205.29
	11.16.1
	"In order to issue this frame, the AP shall sense the secondary channel clear at least PIFS period."

Apart from grammatical errors,  this does not say what to do if the secondary channel is busy.
	Replace with:  "The transmission of the CTS-to-self shall be delayed until the secondary channel CCA has indicated idle for a PIFS interval.


Proposed Resolution: Accept

CID 2610

	CID
	Page
	Clause
	Comment
	Proposed change

	2610
	205.38
	11.16.1
	"equal to transition time" - informal
	reword:  "Equal to the value indicated by the Transition Time field of the HT Information element."


Proposed Resolution: Counter

See resolution of CID 72. 

CID 2611

	CID
	Page
	Clause
	Comment
	Proposed change

	2611
	205.38
	11.16.1
	"equal to transition time" 

In the case that transition time is 0,  this timeout will fire immediately and PCO operation will never take place.
	Indicate the value of the timer when the transition time is 0.


Proposed Resolution: Counter

See resolution of CID 72. 

CID 2612

	CID
	Page
	Clause
	Comment
	Proposed change

	2612
	205.45
	11.16.1
	Line 45: "A PCO AP may transmit a Set PCO Phase frame in a non-HT duplicate PPDU followed by a CF-End frame

in a 40 MHz PPDU to reserve both the primary channel and the secondary channel again for the 40 MHz

phase or to extend the 40 MHz phase. The value of the Duration/ID field in a Set PCO Phase frame contained

in a non-HT duplicate PPDU for this intent shall include the intended duration of the 40 MHz phase and the

transition time specified by the PCO Transition Time field.)"

line 21: "The value of the CFP DurRemaining field in the CF Parameter Set element of a Beacon frame or the value of

the Duration/ID field of a Set PCO Phase frame that are sent by the PCO AP on the primary channel in order

to start the 40 MHz phase shall include the transition times from 20 MHz channel width to 40 MHz channel

width and from 40 MHz channel width to 20 MHz channel width and an intended duration of 40 MHz phase."

I wonder just how many times we have to specify values for the duration of the Set PCO Phase frame.

Also, this value does not include all the overhead frames shown in n61.
	Please rationalise this subclause so that there is a single description of what goes into the Duration/ID field of a Set PCO frame frame.

Align that description with the sequence shown in figure n61.


Proposed Resolution: Counter
Counter the comment. 
The two are explaining different cases. The first paragraph that the commenter referred to is a case during the 40 MHz phase and the second sentence is when the AP starts a 40 MHz phase. 

Make changes as indicated in 11-07/2122.

TGn Editor: Change the sentence starting with "The value of the Duration/ID field in a Set PCO Phase frame …" in subclause “11.16.2 Operation at a PCO AP” on page 196 of TGn draft D2.04 as follows: 
The value of the Duration/ID field in a Set PCO Phase frame contained in a non-HT duplicate PPDU for this intent shall protect up to the end of the intended 40 MHz phase, plus the transition time.
CID 2613

	CID
	Page
	Clause
	Comment
	Proposed change

	2613
	205.53
	11.16.1
	"When a Set PCO Phase frame indicates a switch from 40 MHz phase to 20 MHz phase, the Duration/ID field of this frame shall be set so that it covers the time specified by the PCO Transition Time field."

Should it also include the CF-End frame duration?
	Modify if necessary to account for the CF-End frame duration and any IFS.


Proposed Resolution: Accept
See resolution of CID 72. 
CID 2614

	CID
	Page
	Clause
	Comment
	Proposed change

	2614
	206.06
	11.16.2
	"A PCO-capable non-AP STA declares its capabilities using the HT Extended Capabilities field in the HT Capabilities element of an Association Request."

True,  but unnecessary.
	Delete it.


Proposed Resolution: Accept

CID 2615

	CID
	Page
	Clause
	Comment
	Proposed change

	2615
	206.07
	11.16.2
	"If the PCO field in the Association Request to a PCO AP is set to 1 and the association succeeds, the STA shall operate in PCO mode."

No,  the STA operates in PCO mode only when the AP indicates  that PCO is active.
	Reword: "If the PCO field in the Association Request to a PCO AP is set to 1 and the association succeeds, the STA shall operate as a PCO-capable STA."


Proposed Resolution: Counter
In this case, the Association Request is sent to a PCO AP which is operating PCO. 
Make changes as indicated in 11-07/2122. 

TGn Editor: Replace the terms "PCO AP", "PCO non-AP STA", and "PCO STA" with "PCO active AP", "PCO non-AP active STA", and "PCO active STA", respectively throughput TGn draft D2.04. 
CID 2618

	CID
	Page
	Clause
	Comment
	Proposed change

	2618
	206.24
	11.16.2
	"A PCO STA associated with a PCO AP shall switch its operating phase from 40 MHz channel width to 20

MHz channel width when it receives a Beacon frame or a Probe Response frame that contains the PCO Phase field set to 0 or a Set PCO Phase frame with the PCO Phase field set to 0 and when it has frames to transmit during the 20 MHz phase."

I think the "and when it has frames to transmit during the 20 MHz phase." is wrong.

The STA cannot tell whether it will receive anything sent to it using a 20 MHz PPDU.  If the STA takes time to switch to 20 MHz operation,  it would not be able to respond properly with a 20 MHz response frame.
	Remove "and when it has frames to transmit during the 20 MHz phase."


Proposed Resolution: Accept

CID 2619

	CID
	Page
	Clause
	Comment
	Proposed change

	2619
	206.28
	11.16.2
	"It also may switch from 40 MHz channel width to 20 MHz channel width when

the expected 40 MHz phase duration ends"

"expected" is informal and ambiguous.
	Reword: "It also may switch from 40 MHz channel width to 20 MHz channel width when

the based on the expiry of the value in the Duration/ID field of a Set PCO Phase frame that indicated a 40 MHz phase, or base on the expiry of the value in the CFP DurRemaining field of the CF Parameter Set element of a Beacon frame that also indicates a 40 MHz phase."


Proposed Resolution: Counter

Counter the comment by slightly modifying the proposed change as indicated in 11-07/2122. 

TGn Editor: Change the sentence starting with "It may also switch from …" in subclause “11.16.3 Operation at a PCO non-AP STA” on page 197 of TGn draft D2.04 as follows:  
It also may switch from 40 MHz channel width to 20 MHz channel width based on the expiry of the value in the Duration/ID field of a Set PCO Phase frame that indicated a 40 MHz phase, or based on the expiry of the value in the CFP DurRemaining field of the CF Parameter Set element of a Beacon frame that indicated a 40 MHz phase.
CID 2620

	CID
	Page
	Clause
	Comment
	Proposed change

	2620
	206.31
	11.16.2
	"A PCO-capable STA shall follow the BSS Operating Mode by receiving the AP's Beacons and Probe Response frames."

"shall follow" is ambiguous.  And the BSS Operating Mode is not relevant to PCO.
	Remove the quoted sentence.


Proposed Resolution: Accept

CID 2621
	CID
	Page
	Clause
	Comment
	Proposed change

	2621
	
	
	"A PCO STA shall halt PCO operation if PCO mode is deactivated by the AP."

There is no such thing as "deactivation" defined in our signalling.
	Replace with: "A PCO STA shall halt PCO operation if it receives an HT Information element from its AP with the PCO Active field set to 0."


Proposed Resolution: Accept
CID 2965

	CID
	Page
	Clause
	Comment
	Proposed change

	2965
	
	
	Phased Co-existence Operation (PCO):  The merits of this feature were presented in the early days of TGn, but have not been substantiated in quite some time.  With the inclusion of Coexistence Switching (9.20.4) into the specification, I am requesting some reference to some simulation results which substantiate PCO and under what conditions would the PCO mechanism be used in lieu of Channel Switching.  In the discussion surrounding my earlier comment of LB84 I was unable to get such a reference.
	Provide a reference to a document that  substantiates the inclusion of  the PCO feature and any advantageous scenarios over the Channel Switching (9.20.4) mechanism.  If this can't be done, then remove the PCO feature.


Proposed Resolution: Accept
Detailed simulation results can be found in documents 11-05/0190r0 and 11-05/1633r0. 
CID 2966
	CID
	Page
	Clause
	Comment
	Proposed change

	2966
	
	
	Phased Co-existence Operation (PCO):  The usage models for 802.11n should be used to simulate and measure the QoS parameters   (especially latency and jitter) in the scenarios with VoIP and video traffic to verify that this feature satisfies the QoS requirements for the simulation.  My suspicion is that the VoIP results will not satisfy these requirements.
	Provide a submission that reports the metrics of the 802.11n usage models and verify that PCO operation satisfies the QoS requirements (latency, jitter, throughput) for the VoIP and video scenarios.   Failing this, please remove the PCO feature.


Proposed Resolution: Counter
Simulation results in documents 11-05/0190r0 and 11-05/1633r0 are shown under the condition having higher total offered load to the target BSS and to the OBSS than the 802.11n usage model having OBSS (Scenario 11 (Co-channel legacy BSS)). 

CID 3004

	CID
	Page
	Clause
	Comment
	Proposed change

	3004
	
	
	PCO should only be used in DCF/EDCA mode.  Otherwise the use of CF-End may confuse PCF BSS member STAs: is it a PCO CF-End or an end of CFP.
	Add text specifying PCO only applicable to DCF/EDCA BSS.  An alternative is to define a new frame format, not reusing CF-End, to make PCF BSS's to be able to use PCO as well.


Proposed Resolution: Counter

See resolution of 652. 
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Abstract
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