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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.
CID 7774 (C), 5 (R), 7490 (A), 7491 (C), 7775(C), 1060 (C), 4532 (C), 4650 (C), 7783 (A), 7779 (C), 7780 (A), 4530 (A), 7492 (A), 7778 (A), 7875 (C), 10 (A), 7765 (A), 7907(A), 11 (A), 4633 (A), 7766 (A), 7876 (A), 7908 (A), 7782 (A), 7877 (C), 7781 (A)
Proposed Resolution

	CID
	Comment
	Proposed change
	Resolution

	7774
	The text suggests that BSS can operate only in 20 MHz or 40 MHz modes, alternating between modes
	Change to :"BSS operates in 20Mhz and 40 MHz PCO controlled phases or 40/20 MHz phase"
	Counter: See doc. 06/1632. Change the text to "Phased Coexistence Operation (PCO) is an optional coexistence mechanism in which a PCO AP divides the medium time into alternating 20 MHz and 40 MHz phases (see Figure n49 (Phased Coexistence Operation))." Also add description how the BSS indicates that it is 20/40 capable. 

	5
	Should this be in clause 9?
	Move it to clause 9. 
	Reject. 
Clause 11 is where the management behaviour of AP and STA is explained and this is the appropriate place to explain the mechanism. 

	7490
	Figure n48 is very "busy"
	Redraw and simplify it.
	Accept. 

	7491
	"A PCO capable AP activates PCO if it considers PCO is more appropriate than 40/20 MHz mode and 20 MHz mode in the current circumstances".  How it makes this decision is not identified.
	Add after this,  "How it make this decision is a matter of local policy."
	Counter: "The algorithm for making this decision is a matter of local policy." See doc. 06/1632. 

	7775
	How does admission control or bandwidth management work in PCO scenario? Does the AP assume BW for a 40 Mhz or for a 20 Mhz or some other number?
	Specify that admission control and bandwidth management is locally adminstered.
	Counter: The decision to use PCO or 20/40 MHz mode or 20 MHz mode is done by the AP's local policy. See CID 7783. 

	1060
	this needs to be worded in a normative sense
	reverse the order of the phrases within the sentence which begins "A PCO capable" and add a "shall"
	Counter: See doc. 06/1632. 

	4532
	How does the PCO AP detect that the PCO is not providing a performance benefit?
	Provide PCO performance specifics so it can be measured
	Counter: See CID 7783. 

	4650
	How is it determined that the PCO is 'not providing a preformance benefit'. Surely to provide interoperable equipment, a parameter or figure has to be stated within this draft.
	Provide a quantitavive value of the expected performance benefit
	Counter: See CID 7783. 

	7783
	It is not specified how PCO AP detects that the PCO is not providing a performance benefit 
	Specify if PCO performance is related to FCS errors/number of retries or implementation dependent i.e. locally administered
	Accept. 
Add "The algorithm for making this decision is a matter of local policy." as shown in doc. 06/1632. 

	7779
	The lines "If there is a 40/20 Mhz capable non PCO capable STA is associated, the PCO AP shall choose the operation mode using 40 MHz channel width, in which PCO AP can receive and transmit 40 Mhz frames using 20 Mhz PCO phase" suggets that if there is no PCO mode when 40/20 Mhz STA, that is not capable of PCO present in the BSS
	 specify operation of PCO + Power save STAs or Specify that PCO cannot be used in combination with Power Save
	Counter. 
When non PCO capable STAs is associated, the PCO AP will remain in 40 MHz channel width to be able to receive frames from them at any time. Change the text to "The AP may choose to continue PCO when a non-PCO capable 20/40 STA requests association, and in such case, the PCO AP shall transit to a state where it can receive 40 MHz frames and respond in 40 MHz frames during the 20 MHz phase." as shown in doc. 06/1632. 

	7780
	Operation details of PCO AP in 20 MHz PCO mode are not specified
	Specify PCO AP operational mode for 20 MHz PCO mode
	Accept. See doc. 06/1632. 

	4530
	Information about requirements on protection during PCO phases are not specified.
	Specify protection requirements during PCO phase. 
	Accept. See CID 7778. 

	7492
	"If an AP chooses to maintain PCO mode and a 40/20 MHz capable non PCO capable STA is associated, the PCO AP shall choose the operation mode using 40 MHz channel width, in which PCO AP can receive and transmit 40 MHz frames during 20 MHz PCO phase. " - it is not clear what the PCO AP chooses and when.  It is not clear of the impact on the 20/40 STA ability to transmit.
	Add rules for the PCO AP in a comprehensible way.
Add informative description of effect on non-PCO STA.
	Accept. See doc. 06/1632. 

	7778
	Information about requirements on protection during PCO phases are not specified.
	Specify protection requirements during PCO phase. Does the STA need any protection in both 20 Mhz and 40 Mhz modes? What would be the fall back in case of frame errors?
	Accept. See doc. 06/1632. 
During the 40 MHz phase, a PCO STA shall transmit data frames using a 40 MHz HT PPDU and control frames using a non-HT duplicate or a 40 MHz HT PPDU. During the 20 MHz phase, a PCO STA shall only transmit frames using a 20 MHz (HT or non-HT) MCS.

	7875
	It is not clear how a non-AP STA knows if the related PCO parameters are met or not.
	"In this case the PCO AP may decide to extend its transition time and to respond with this new transition time value in Association Reponse. The STA requesting the association shall confirm if the related PCO parameters are met by examining the PCO parameters in the Association Response."
	Counter. See CID 10.

	10
	It will be unclear when the PCO capable STA knows that the related PCO parameters does not meet the values it has after the association succeeds. The association should be denied when the PCO AP decides not to extend its transition time to meet the value of the requesting STA. Then the requesting STA can associate as a 40/20 STA. 
	Change "If the association succeeds but the related PCO parameters does not meet the PCO STA values, the non-AP STA shall regard the BSS as a 40/20 MHz BSS and shall operate as a 40/20 MHz STA." to "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. When the association fails, the PCO capable STA may regard the BSS as a 40/20 MHz BSS and may request to associate as a 40/20 STA." 
	Accept. See doc. 06/1632. 

	7765
	When the PCO AP decides not to change the transition time to meet the value from the requesting STA, the AP shall deny the association request. The requesting STA can associate s a 40/20 STA thereafter.
	Change the texts to reflect the comment.
	Accept. See CID 10. 

	7907
	The PCO STA does not know whether PCO parameters does not meet the request when the association succeed.
	If PCO parameter does not meet the request, the AP shall deny the association request and the requesting STA can associate as a 40/20 STA.
	Accept. See CID 10. 

	11
	It says that a PCO STA associated with PCO AP *may* switch its operating phase to 40 MHz, but if the AP wants to transmit to that STA in 40 MHz phase and the STA is not in 40 MHz when switching of channel bandwidth is required for PCO, the AP cannot transmit to that STA because that STA cannot receive the frame in 40 MHz. It cannot be the STA's choice to stay in 20 MHz. 
	Change the sentence in lines 11-13 to "A PCO STA associated with PCO AP shall switch its operating phase to 40 MHz when it receives a beacon frame that contains the PCO phase request bit set to 1 or a PCO phase request action frame with the PCO phase set to 1 and when switching of channel bandwidth is required for PCO." 
	Accept. See doc. 06/1632. 

	4633
	"PCO STA associated with PCO AP "may" switch its operating phase to 40 MHz, but if the AP wants to transmit to that STA in 40 MHz phase and the STA is not in 40 MHz when switching of channel bandwidth is required for PCO, the AP cannot transmit to that STA because that STA cannot receive the frame in 40 MHz."" It cannot be the STA's choice to stay in 20 MHz. 
	Change the text in lines 11-13 to "A PCO STA associated with PCO AP shall switch its operating phase to 40 MHz when it receives a beacon frame that contains the PCO phase request bit set to 1 or a PCO phase request action frame with the PCO phase set to 1 and when switching of channel bandwidth is required for PCO." 
	Accept. duplicate of CID 11. 

	7766
	If a PCO STA doesn't need to change the phase to 40 MHz when channel switching is required in PCO, then the AP cannot be sure that the STA it wants to transmit to is capable of receiving frames in 40 MHz. When channel switching is required, then PCO STAs shall change the phase to 40 MHz following the AP's announcement.
	Change the texts to reflect the comment.
	Accept. See CID 11. 

	7876
	A PCO STA shall switch its operating phase if a PCO AP requested. Otherwise, the PCO AP cannot decide between 20MHz or 40MHz for transmission to the PCO STA.
	Replace "may" by "shall" in "A PCO STA associated with PCO AP may switch its operating phase from 20 MHz channel width to 40 MHz channel width when it receives a beacon frame that contains the PCO phase request bit set to 1 or a PCO phase request action frame with the PCO phase set to 1."
	Accept. See CID 11. 

	7908
	When channel switching is required, then PCO STAs shall change the phase to 40 MHz according to the announcement from the AP. Because the AP cannot know whether the target STA is capable of receiving frames in 40 MHz or not.
	Change the text to reflect the comment.
	Accept. See CID 11. 

	7782
	How does a STA recover from the error case where a STA misses a PCO phase request frame or a beacon frame with phase change is not provided
	Provide error recovery for the case when STA missed PCO phase request frame or beacon that has this information
	Accept. See doc. 06/1632. Add PCO Phase field in Probe Response. Enable the PCO AP to reserve the 40 MHz channel again by transmitting non-HT duplicate Set PCO Phase and 40 MHz CF-End. 

	7877
	A PCO STA shall switch its operating phase if a PCO AP requested. Otherwise, the PCO AP cannot decide between 20MHz or 40MHz for transmission to the PCO STA. A PCO STA may interfere OBSS in extension channel.
	Replace "may" by "shall" in "A PCO STA associated with a PCO AP may switch its operating phase from 40 MHz channel width to 20 MHz channel width when it receives a beacon frame that contains the PCO phase request bit set to 0 or a PCO phase request action frame with the PCO phase set to 0."
	Counter. See doc. 06/1632. It shall switch to 20 MHz channel width for 20 MHz phase when it transmits 20 MHz frames. 

	7781
	PCO operation does not address rules for operation at the STAs that are in power save mode. During power save mode the STA may or may not receive all beacons (depending on the listen interval field in the STA association request). These STAs will fail to see the channel switch from 20 MHz to 40 Mhz or vice versa if the channel is changing between listen intervals.
	Specify that PCO cannot be used in combination with Power Save or specify operation of PCO + Power save STAs.
	Accept. See doc. 06/1632. Add PCO Phase field in Probe Response. Enable the PCO AP to reserve the 40 MHz channel again by transmitting non-HT duplicate Set PCO Phase and 40 MHz CF-End. A PCO STA that does not know the current PCO phase shall transmit in a 20 MHz PPDU. 


TGn Editor: Add the following definitions at the beginning of subclause "11.17 Phased Coexistence Operation": 

The following definitions apply in subclause 11.17: 

· A PCO-capable AP is an HT AP that sets the PCO field in the HT Extended Capabilities field to the value 1. 
· A PCO AP is an HT AP that is operating PCO. 
· A PCO BSS is an HT BSS that is operated by a PCO AP. 
· A PCO-capable non-AP STA is an HT non-AP STA that sets the PCO field in the HT Extended Capabilities field to the value 1. 
· A PCO non-AP STA is an HT non-AP STA that is associated with a PCO BSS and following PCO. 
· A PCO-capable STA is either a PCO-capable AP or a PCO-capable non-AP STA. 
· A PCO STA is either a PCO AP or a PCO non-AP STA. 
· A non-PCO-capable 20/40 STA is a 20/40 capable STA that sets the PCO field in the HT Extended Capabilities field to the value 0.
(Ed: CID 1060)
TGn Editor: Change the first sentence of the first paragraph in subclause "11.17 Phased Coexistence Operation" as follows: 
Phased Coexistence Operation (PCO) is an optional coexistence mechanism in which a PCO AP divides the medium time into alternating 20 MHz and 40 MHz phases (see Figure n49 (Phased Coexistence Operation)). (Ed: CID 7774)
TGn Editor: Simplify figure n49 as follows: 
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(Ed: CID 7490)
TGn Editor: Change the two paragraphs after figure n49 in subclause "11.17 Phased Coexistence Operation" as follows: 

A PCO STA that does not know the current PCO phase shall transmit in a 20 MHz PPDU. (Ed: CID 7781)
During the 40 MHz phase, a PCO STA shall transmit data frames using a 40 MHz HT PPDU and control frames using a non-HT duplicate or a 40 MHz HT PPDU, except that any CF-End frame shall be sent in a 40 MHz HT PPDU only. 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. A PCO STA shall update its NAV using Duration/ID field information from any frame received in the primary channel or 40 MHz channel. 
During the 20 MHz phase, a PCO STA shall only transmit frames using a 20 MHz (HT or non-HT) PPDU. The protection of a PCO STA during the 20 MHz phase is the same as protection in a 20 MHz BSS. (Ed: CID 7780, 7778)
A non-PCO-capable 20/40 STA regards the PCO BSS as 20/40 MHz BSS. The protection of a non-PCO-capable 20/40 STA which associates with the PCO BSS is the same as protection in a 20/40 MHz BSS. 
TGn Editor: Change the caption of subclause 11.17.1 from "Rules for operation at a PCO AP" to "operation at a PCO AP ". 
TGn Editor: Change the first five paragraphs in subclause "11.17.1 Rules for operation at a PCO AP" as follows where footnote 2 is the same as the previous one used in subclause "11.17 Phased Coexistence Operation": 
A PCO-capable AP activates PCO if it decides that PCO is more appropriate than either 20/40 MHz mode or 20 MHz mode in the current circumstances. The algorighm for making this decision is a matter of local policy.2 (Ed: CID 7491)
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. (Ed: CID 7774, 7492) A PCO AP shall set the PCO Active field in the HT Information element to the value 1. (Ed: CID 1060)
When a PCO AP detects that the PCO is not providing a performance benefit, the PCO AP may deactivate PCO and switch to either 20/40 MHz mode or 20 MHz mode through 20/40 MHz mode. The way to switch from 20/40 MHz mode to 20 MHz mode is the same as for a non PCO AP. The algorithm for making this decision is a matter of local policy. (Ed: CID 7783) A PCO-capable AP shall set the PCO Active field in the HT Information element to 0 when PCO operation is disabled. Since the AP advertises the current mode in its Beacon and Probe Response frames, (Ed: CID 7782) (Ed: CID 7781) its associated STAs are informed of the mode change.

Values of a PCO Transition Time in the HT Extended Capabilities field from 1 to 3 indicate the maximum time the PCO STA takes to switch between a 20 MHz channel width and a 40 MHz channel width. A PCO AP may set the PCO Transition Time to 0 when it requires the associated PCO STAs to be able to receive 40 MHz frames and respond with 40 MHz frames during the 20 MHz phase. (Ed: CID 7492) The PCO AP shall interpret the recept 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 transmitted the Association Request frame is PCO-capable. The AP may choose to continue PCO when a non-PCO-capable 20/40 STA requests association, and in such case, the PCO AP shall transit to a state where it can receive 40 MHz frames and respond in 40 MHz frames during the 20 MHz phase. (Ed: CID 7779) The PCO Transition Time 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. (Ed: CID 7492)
The PCO AP may increase the transition time if a PCO-capable STA associates whose transition time is larger than 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. (Ed: CID 10)
A PCO AP that sends a Set PCO Phase indicating a switch to the 40 MHz phase in a Beacon or a Set PCO Phase action frame shall wait for at least the transition time before sending a CF-End in the 40 MHz channel to start the 40 MHz operating phase. To start the 20 MHz phase, a PCO AP shall send a Set PCO Phase action frame. It may also send a CF-End in both primary and secondary channels following the Set PCO Phase action frame. If the PCO Transition Time is set to a value other than 0 by the PCO AP, the PCO AP shall wait for at least the duration specified by the PCO Transition Time before sending out a CF-End in the primary channel. (Ed: CID 7492)
TGn Editor: Change the first sentence of the sixth paragraph in subclause "11.17.1 Rules for operation at a PCO AP"add as follows: 
The CFP DurRemaining in the CF Parameter Set element of a Beacon frame or the value of the Duration/ID field of a Set PCO Phase action 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 (Ed: CID 9894) and an intended duration of 40 MHz phase. The transition time is the time specified by the PCO Transition Time in the HT Extended Capabilities field set from 1 to 3. (Ed: CID 7492) The value of the Duration/ID field in a CTS-to-self frame shall include an intended duration of 40 MHz phase. 
TGn Editor: Change the fifth sentence of the sixth paragraph in subclause "11.17.1 Rules for operation at a PCO AP"add as follows: 
It need not sense the primary channel since it is already reserved by a Beacon frame or a Set PCO Phase action frame. 
TGn Editor: Delete the last sentence in the seventh paragraph in subclause "11.17.1 Rules for operation at a PCO AP". 
TGn Editor: Delete the ninth paragraph in subclause "11.17.1 Rules for operation at a PCO AP". 
TGn Editor: Change the last paragraph in subclause "11.17.1 Rules for operation at a PCO AP"as follows and place before the paragraph saying "Although PCO improves ...": 
A PCO AP may transmit a non-HT duplicate Set PCO Phase action frame and a 40 MHz CF-End frame to reserve 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 non-HT duplicate Set PCO Phase action frame for this intent shall include an intended duration of 40 MHz phase and the transition time specified by the PCO Transition Time set from 1 to 3. (Ed: CID 7782) (Ed: CID 7781)
When a Set PCO Phase frame indicates a switch from 40 MHz phase to 20 MHz phase, the Duration/ID field (Ed: CID 3804) of this frame shall be set so that it covers the time specified by the PCO Transition Time (Ed: CID 3421) set from 1 to 3. (Ed: CID 7492) 
A PCO AP may broadcast a Set PCO Phase frame to advertise the current PCO phase to PCO STAs. 
TGn Editor: Change the caption of subclause 11.17.2 from "PCO operation at a non-AP STA" to "operation at a PCO non-AP STA". 
TGn Editor: Change the first three paragraphs in subclause "11.17.2 PCO operation at a non-AP STA" as follows: 
A PCO-capable non-AP STA declares its capabilities using the HT Extended Capabilities field in the HT Capabilities element of an Association Request. If the PCO field in the Association Request to a PCO AP is set to 1 (Ed: CID 10) and the association succeeds, then the STA shall operate in PCO mode. When requesting association, a PCO-capable STA shall set the PCO Transition Time to 0 if the PCO AP has set the PCO Transition Time to 0. (Ed: CID 7492) A PCO-capable STA may attempt to associate with a transition time that is larger than one currently advertised by the PCO AP. If such an association fails, the PCO-capable non-AP STA may regard the BSS as a 20/40 MHz BSS and may request to associate as a non-PCO-capable 20/40 STA. (Ed: CID 10)
A PCO non-AP STA may transmit a Probe Request frame to the associated PCO AP to know the current PCO phase. A PCO STA associated with a PCO AP shall (Ed: CID 11) switch its operating phase from 20 MHz channel width to 40 MHz channel width when it receives a Beacon frame or a Probe Response frame (Ed: CID 7782) (Ed: CID 7781) that contains the PCO Phase field set to 1 or a Set PCO Phase action frame with the PCO Phase set to 1 from the associated AP. The CFP DurRemaining in the CF Parameter Set element of a Beacon frame or the value of the Duration/ID field of a Set PCO Phase action frame shall be interpreted as the duration of the PCO 40 MHz phase. (Ed: CID 7782) (Ed: CID 7781)
A PCO STA associated with a PCO AP shall (Ed: CID 7877) 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 (Ed: CID 7782) (Ed: CID 7781) that contains the PCO Phase field set to 0 or a Set PCO Phase action frame with the PCO Phase set to 0 and when it has frames to transmit during the 20 MHz phase. (Ed: CID 7877) It also may switch from 40 MHz channel width to 20 MHz channel width when the expected 40 MHz phase duration ends.

TGn Editor: Delete the fourth and fifth paragraphs in subclause "11.17.2 PCO operation at a non-AP STA".
TGn Editor: Change the last paragraph in subclause "11.17.2 PCO operation at a non-AP STA" as follows:
A PCO-capable STA shall follow the BSS operation mode by receiving the AP's Beacons and Probe Response frames. (Ed: CID 7782) (Ed: CID 7781) In particular, a PCO STA shall halt PCO operation if PCO mode is deactivated by the AP. An HT STA may disassociate and re-associate with an AP to change its PCO capabilities.
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