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Abstract

This document proposes resolutions CID 19, 15, 22, 25, 27, 30, 32,33, 35,36, 38, 39, 40, 48, 49. and 73 on TGaj D1.0 in LB217.
Editorial Comments
	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	19
	9.22.2.7
	98
	62
	T
	The wording could be better, as it is, the sentence "PIFS is used by a QMG STA to perform CCA in the secondary 540 MHz channels before receiving RTS." makes it sound like a receiver can predict the future.
	Change "PIFS is used by a QMG STA to perform CCA in the secondary 540 MHz channels before receiving RTS."to "A PIFS interval is required to be present preceding an RTS transmission by a QMG STA in order to allow a recipient of the RTS to perform CCA in the secondary 540 MHz channels to determine the appropriate response to the RTS."
	


Proposed resolution: Revised
PIFS is used by a QMG STA to perform CCA in the secondary 540 MHz channels before receiving RTSA PIFS interval is required to be present preceding an RTS transmission by a 45MG STA in order to allow a recipient of the RTS to perform CCA in the secondary 540 MHz channels to determine the appropriate response to the RTS.
	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	15
	8.4.1.23
	32
	1
	T
	Nice edit. Well done.
	No change necessary. This change looks good.
	


In IEEE 802.11 REVmc D4.3, see P1763 L20

"The PCO mechanism is obsolete. Consequently, this subclause might be removed in a later revision of this standard."

	The PCO may be removed in a later revision.

Sub-clause 10.17a should not refer the PCO.
	Remove 10.17a.
	


Proposed resolution: Accept
We delete the subclause 10.17a and the  subclause 8.4.1.23.

Insert the following subclause, 10.17a, after 10.17:

10.17a Phased coexistence operation (PCO) for QMG STAs

10.17a.1 General description of PCO
The PCO is an optional coexistence mechanism in which a PCO active AP divides time into alternating 540 MHz and 1080 MHz phases (see Figure10-29a (Phased coexistence operation (PCO))). The PCO active AP reserves the 540 MHz primary channel and the 540 MHz secondary channel in turn to start the 1080 MHz phase and resets the NAV in the 540 MHz channels in the opposite order to start the 540 MHz phase. Due to the protection of the 1080 MHz period in both channels, it is tolerant of OBSSs on both 540 MHz halves of a 1080 MHz channel.

A PCO active STA that does not know the current PCO phase shall transmit using a 540 MHz PPDU.

During the 1080 MHz phase, a PCO active STA shall transmit Data frames using a 1080 MHz QMG PPDU and Control frames using a 540 MHz duplicate or a 1080 MHz PPDU, with the following exceptions:

· Any CF-End frame shall be sent using only a 1080 MHz PPDU. 

· A PCO active AP may transmit 540 MHz group addressed frames as defined in 9.7.7a.3 (Rate selection for group addressed Data and Management frames transmitted by QMG STAs).
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Figure 10-29a—Phased coexistence operation (PCO)




A PCO active STA shall transmit Management frames in 540 MHz or 1080 MHz PPDUs according to 9.7.7a (Multirate support for QMG STAs) during the 1080 MHz phase, except that QMG Set PCO Phase frames shall be sent following the rules specified in 0.17a.2 (Operation at a PCO active AP).

During the 540 MHz phase, a PCO active STA shall not transmit frames using a 1080 MHz (or QMG duplicate) PPDU. 

During the 540 MHz phase, a STA may transmit a 1080 MHz mask PPDU that is not also a 1080 MHz PPDU.

NOTE 1—This rule allows a STA to transmit 540 MHz PPDUs without requiring it to change to a 540 MHz transmit mask.A PCO-capable AP may set the PCO Active field to 1 only if it is in a 540/1080 MHz BSS.

NOTE 2—A non-PCO-capable 540/1080 STA regards the PCO active BSS as a PCO inactive BSS. A non-PCO-capable 540/1080 STA that associates with a PCO active BSS protects its transmissions as though the BSS were a PCO inactive BSS.

The value indicated by the PCO Transition Time field in the QMG Extended Capabilities field is measured from the end of the PPDU carrying the QMG Set PCO Phase frame. The PCO active STA shall be able to receive a PPDU using the new channel width no later than the value specified by the PCO Transition Time field after the end of the PPDU carrying the QMG Set PCO Phase frame.
10.17a.2 Operation at a PCO active AP
A PCO-capable AP activates PCO if it decides that PCO active BSS is more appropriate than either PCO inactive BSS or 540 MHz BSS in the current circumstances. The algorithm for making this decision is beyond the scope of this standard.

A PCO active AP shall set the PCO Active field in the QMG Operation element to 1.

When a PCO active AP detects that PCO is not providing a performance benefit, the PCO active AP may deactivate PCO and operate in either a PCO inactive BSS or 540 MHz BSS. A PCO-capable AP shall set the PCO Active field in the QMG Operation element to 0 when PCO operation is disabled. Since the AP advertises the current mode in its Beacon and Probe Response frames, its associated STAs are informed of the mode change.

Values of the PCO Transition Time field in the QMG Extended Capabilities field from 1 to 3 indicate the maximum time the PCO active STA takes to switch between a 540 MHz channel width and a 1080 MHz channel width. A PCO active AP may set the PCO Transition Time field to 0 when it requires the associated PCO active STAs to be able to receive 1080 MHz frames and respond with 1080 MHz frames during the 540 MHz phase.

The PCO active AP shall increase the value of the PCO Transition Time field if the PCO active AP accepts the association of a PCO-capable STA whose value of the PCO Transition Time field exceeds the one currently used by the PCO active AP. If the PCO active AP decides not to extend its transition time to meet the value of the requesting STA, the PCO active AP shall deny the association. The AP may choose to continue PCO when a non-PCO-capable 540/1080 STA requests association, and in such cases, the PCO active AP shall be able to receive 1080 MHz frames and respond using1080 MHz frames during the 540 MHz phase.

A PCO active AP that indicates a switch to the 1080 MHz phase by a PCO Phase field in a Beacon frame or by a PCO Phase Control field in a QMG Set PCO Phase frame and that transmits a nonzero value of the PCO Transition Time field shall wait for at least the transition time specified by the PCO Transition Time field before sending a CF-End frame in the 1080 MHz channel to start the 1080 MHz operating phase.

When switching to the 1080 MHz phase, a PCO active 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 that shall protect up to the end of the intended 1080 MHz phase plus a transition time. A PCO active AP may continue the CFP after the 1080 MHz phase by setting a longer duration for the CFP. The value of the Duration/ID field in a CTS-to-self frame sent to protect a 1080 MHz phase shall be set to protect up to the intended end of the 1080 MHz phase plus a transition time. The CTS-to-self shall be sent in a QMG duplicate PPDU. The transmission of the CTS-to-self shall be delayed until the secondary channel CCA has indicated idle for at least a PIFS. It need not sense the primary channel because it is already reserved by a Beacon frame or a Set PCO Phase frame.

If the PCO Transition Time field is nonzero, a PCO active AP shall start a timer with a timeout value equal to the time specified by the PCO Transition Time field after transmitting a Beacon frame or a Set PCO Phase frame. If this timer expires while attempting to reserve the secondary channel, the AP shall transmit a Set PCO Phase frame indicating a switch back to the 540 MHz phase and shall transmit a CF-End frame on the primary channel.

NOTE—If this timer expires while attempting to reserve the secondary channel, the AP abandons switching to the 1080 MHz phase to avoid an unexpectedly long delay.

A PCO active AP may transmit a QMG Set PCO Phase frame in a QMG duplicate PPDU followed by a CF-End frame in a 1080 MHz QMG PPDU to reserve both the primary and secondary channels again for the 1080 MHz phase or to extend the 1080 MHz phase. The value of the Duration/ID field in a QMG Set PCO Phase frame contained in a QMG duplicate PPDU for this intent shall protect up to the end of the intended 1080 MHz phase plus the transition time.

To start the 540 MHz phase, a PCO active AP shall send a QMG Set PCO Phase frame in a 1080 MHz PPDU or in a QMG duplicate PPDU with the Duration/ID field set to cover the transition time. It may also send a CF-End frame in both primary and secondary channels following the QMG Set PCO Phase frame, where a CF-End frame in the primary channel shall be sent out at least after the transition time. The Duration/ID field of the QMG Set PCO Phase frame for this case shall cover the transition time plus the duration of a CF-End frame. 

A PCO active AP may broadcast a QMG Set PCO Phase frame to advertise the current PCO phase to PCO active STAs.

Although PCO improves throughput in some circumstances, PCO might also introduce jitter. To minimize the jitter, the maximum duration of 1080 MHz phase and 540 MHz phase is dot11PCO1080MaxDuration and dot11PCO540MaxDuration, respectively. Also in order for the PCO active AP to give opportunities for each STA to send frames, the minimum duration of 1080 MHz phase and 540 MHz phase is dot11PCO1080MinDuration and dot11PCO540MinDuration, respectively.
10.17a.3 Operation at a PCO active non-AP STA
If the PCO field in the Association Request frame to a PCO active AP is equal to 1 and the association succeeds, the STA shall operate in PCO mode. When requesting association, a PCO-capable STA shall set the PCO Transition Time field to 0 if the PCO active AP has set the PCO Transition Time field to 0. A PCO-capable STA may attempt to associate with a transition time that is larger than one currently advertised by the PCO active AP. If such an association fails, the PCO-capable non-AP STA may regard the BSS as a PCO inactive BSS and may attempt an association as a non-PCO-capable 540/1080 STA.

NOTE 1—A STA that does not support the PCO transition time indicated by an AP might still attempt association with that AP. The AP will either refuse the association based on PCO transition time or respond by adjusting its PCO transition time to suit the STA.

A PCO active non-AP STA may transmit a Probe Request frame to the associated PCO active AP to determine the current PCO phase. A PCO active STA associated with a PCO active AP shall switch its operating phase from 540 MHz channel width to 1080 MHz channel width when it receives from its AP a Beacon frame or a Probe Response frame that contains the PCO Phase field equal to 1 or a QMG Set PCO Phase frame with the PCO Phase Control field equal to 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 QMG Set PCO Phase frame shall be interpreted as the duration of the PCO 1080 MHz phase.

A PCO active STA associated with a PCO active AP shall switch its operating phase from 1080 MHz channel width to 540 MHz channel width when it receives a Beacon frame or a Probe Response frame that contains the PCO Phase field equal to 0 or a QMG Set PCO Phase frame with the PCO Phase Control field equal to 0. It also may switch from 1080 MHz channel width to 540 MHz channel width based on the expiry of the value in the Duration/ID field of a QMG Set PCO Phase frame that indicated a 1080 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 1080 MHz phase.

A PCO active STA shall halt PCO operation if it receives a QMG Operation element from its AP with the PCO Active field equal to 0.

NOTE 2—A QMG STA might change its PCO capabilities by disassociating followed by associating with an AP.

8.4.1.23 PCO Phase Control field

Insert the following paragraph after the first paragraph of 8.4.1.23:

The PCO Phase Control field is used in a QMG Set PCO Phase frame (see 8.6.25.2 (QMG Set PCO Phase frame format)) to indicate the phase of PCO operation (see 10.17a (Phased coexistence operation (PCO) for QMG STAs)). The length of the field is 1 octet. The PCO Phase Control field is illustrated in Figure 8-87 (PCO Phase Control fixed field).

Change the second paragraph of 8.4.1.23 and the title of Table 8-49 as follows:

The PCO Phase Control field indicates the current PCO phase. The values of the PCO Phase Control field are defined in Table0-49 (Settings of the PCO Phase Control field for HT STAs) for HT STAs and in Table0-49a (Settings of the PCO Phase Control field for QMG STAs) for QMG STAs.
	· Settings of the PCO Phase Control field for HT STAs

	 Value
	Meaning

	0
	20 MHz phase

	1
	40 MHz phase

	2-255
	Reserved


Insert the following table, Table 8-49a, after Table 8-49:

	· Settings of the PCO Phase Control field for QMG STAs

	 Value
	Meaning

	0
	540 MHz phase

	1
	1080 MHz phase

	2-255
	Reserved


The related sections are also revised, such as Figure 8-581ae—45MG Operation Information field, 8.6.25 45MG Action frame.
	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	25
	8.4.2.133
	46
	89
	T
	There is no TSCONST field. There are various subfields beginning with TSCONST. Furthermore, the descprition is misleading.
	Change from "The Interferer Channel Bandwidth Indication subfield is present only when the operating channel bandwidth is 1080 MHz for QMG STAs, and it indicates which channel was interfered during the interval of time indicated by this TSCONST field, and when this field set to 0, the interference is come from upper 540 MHz, when set to 1, the interference is come from lower 540 MHz, when set to 2, the interference is come from1080 MHz." to "The Interferer Channel Bandwidth Indication subfield is only present only when the operating channel bandwidth of the QMG STA is 1080 MHz. The Interferer Channel Bandwidth Indication subfield indicates which part of the operating channel was interfered during the time interval indicated by the TSCONST subfields. If the Interferer Channel Bandwidth Indication subfield is 0 interference occured in the upper 540 MHz of the 1080 MHz operating channel. If the Interferer Channel Bandwidth Indication subfield is 1 interference occured in the lower 540 MHz of the 1080 MHz operating channel. If the Interferer Channel Bandwidth Indication subfield is 2 interference occured in over the total operating channel. A value of 3 for the Interferer Channel Bandwidth Indication subfield is reserved."
	


Show editing instructions to change the ~100 instances of "DMG TSPEC" in the baseline.

	Alternatively,  don't rename it.
	


Proposed resolution: Accept
We have added a new note to emphasis the definition of 45MG TSPEC element.
Change the title of 8.4.2.133 as follows:

8.4.2.133 DMG and QMG TSPEC element and 45MG TSPEC element
Note: The definition of the 45MG TSPEC element is similar with the definition of the DMG TSPEC element except for the specific change defined by Figure8-520a (Constraint subfield format for 45MG STAs) and Figure8-520b (Interferer Channel Bandwidth subfield format).

We have also revised the corresponding description as follows:

The Interferer Channel Bandwidth Indication subfield is present only when the operating channel bandwidth is 1080 MHz for QMG STAs, and it indicates which channel was interfered during the interval of time indicated by this TSCONST field, and when this field set to 0, the interference is come from upper 540 MHz, when set to 1, the interference is come from lower 540 MHz, when set to 2, the interference is come from1080 MHz.The Interferer Channel Bandwidth Indication subfield is present only when the operating channel bandwidth of the 45MG STA is 1080 MHz. The Interferer Channel Bandwidth Indication subfield indicates which part of the operating channel was interfered during the time interval indicated by the TSCONST subfields. If the Interferer Channel Bandwidth Indication subfield is 0 interference occured in the upper 540 MHz of the 1080 MHz operating channel. If the Interferer Channel Bandwidth Indication subfield is 1 interference occured in the lower 540 MHz of the 1080 MHz operating channel. If the Interferer Channel Bandwidth Indication subfield is 2 interference occured in over the total operating channel. A value of 3 for the Interferer Channel Bandwidth Indication subfield is reserved.

	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	27
	9.7.7a.1
	90
	22
	T
	You need to describe who is doing what using the words shall, may etc.
	Explain which entity uses "only one MCS" for "QMG control" frames.
	


Proposed resolution: Revised
In order to guarantee the cover range, the control PHY model adopts the low code rate and low modulation order with the mandatory spectral spread mechanism. We have revised the description of the corresponding paragraph as follows:
The 45MG Control modulation class has only one MCS, which is 45MG MCS 10 defined in 26.4.1 (Introduction)Clause 26 (Q-band Multiple Gigabit (QMG) PHY specification). The DMG Beacon, SSW-Feedback, SSW-Ack, RTS, CTS and first BRP packet in beam refinement shall be transmitted using the 45MG Control modulation class. In the case of an RXSS that was specified through the Beamforming Control field with the value of the RXSSTxRate subfield equal to 1 and the RXSSTxRate Supported field in the 45MG Capabilities element of the STA performing the RXSS is 1, the first SSW frame of the RXSS shall be transmitted using the 45MG Control modulation class, and the remaining frames of the RXSS shall be transmitted using MCS 0 of the 45MG SC modulation class. In all other cases, the SSW frames shall be transmitted using the 45MG Control modulation class. Other 45MG beamforming training frames may be transmitted using the 45MG Control modulation class or the 45MG SC modulation class.

	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark


CDMG seems to be like DMG, but what about QMG? Which security rules should a QMG STA use? Is it required to support CCMP as seems to be the case in the current draft or was it supposed to support GCMP as is the case for DMG?

	There are no changes to RSNE or security clauses in P802.11ai. Should there be changes to update the default cipher (RSNE description) and CCMP and GCMP AAD description for QC (see 11.5.3.3.3 Construct AAD) similarly to DMG?
	Clarify how the existing RSN operations work in QMG BSS and update RSNE/security clauses for QMG, if needed, similarly to how P802.11ad updated them for DMG.
	


Proposed resolution: Revised
Insert the following note at the end of subclause 11.1.2:

Note: The RSN operations in 45MG BSS is the same with the RSN operations in DMG BSS.

	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	32
	9.3.2.6a
	89
	9
	T
	"A QMG STA transmits an RTS frame carried in QMG or QMG duplicate format" should be either  "A QMG STA may transmit an RTS frame carried in QMG or QMG duplicate format" or "A QMG STA shall transmit an RTS frame carried in QMG or QMG duplicate format" or "The RTS frane that a QMG STA transmits shall be carried in QMG or QMG duplicate format".
	Change the referred sentence to either of the proposed suggestions.
	


Proposed resolution: Accept
We have revised the corresponding description as follows according to the suggestion.

A QMG STA transmits an RTS frame carried in QMG or QMG duplicate formatA 45MG STA shall transmit an RTS frame carried in 45MG or 45MG duplicate format.

	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	33
	9.3.3.4
	89
	51
	T
	Paragraph "An AP that fails to receive an acknowledgment after the AP transmits a frame with the More Data field set to 0 to a non-AP QMG STA that is in QMG TXOP power save mode retransmits the frame within the current TXOP under certain conditions as described in 10.2.2.20 (QMG TXOP power save)." is not clear. Consider rewriting it.
	Suggestion: "A QMG AP that fails to receive an acknowledgment after the AP transmits a frame with the More Data field set to 0 to a non-AP QMG STA in QMG TXOP power save mode, may retransmit the frame within the current TXOP under certain conditions as described in 10.2.2.20 (QMG TXOP power save)."
	


Proposed resolution: Accept
We have revised the corresponding description as follows according to the suggestion.

An AP that fails to receive an acknowledgment after the AP transmits a frame with the More Data field set to 0 to a non-AP QMG STA that is in QMG TXOP power save mode retransmits the frame within the current TXOP under certain conditions as described inA 45MG AP that fails to receive an acknowledgment after the AP transmits a frame with the More Data field set to 0 to a non-AP 45MG STA in 45MG TXOP power save mode, may retransmit the frame within the current TXOP under certain conditions as described in 10.2.2.20 (45MG TXOP power save).

	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	35
	8.3.1.10
	26
	55
	T
	QMG Control field is not compatible with current HT Control field. If QMG Control field to be present always and to replace HT Control field, it has to be backward compatible with current HT Control field.
	Redesign QMG Control field such that it can be backward compatible with currently defined HT Control field.
	


Proposed resolution: Reject
The 45MG BSS operated at the frequency band of 40-50GHz do not need to compatible with the HT BSS operated at the 2.4/5GHz.
	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	36
	8.4.1.60
	39
	15
	T
	Normative behavior is not supposed to be described in chapter 8.
	Delete "A QMG beamformee may choose ..."  from chapter 8.
	

	38
	8.4.2.183
	69
	22
	T
	Normative behavior is not supposed to be described in chapter 8.
	Delete "... and may associate with ...".
	


Proposed resolution: Revised
A QMG beamformee may choose to reduce  Ns by using a method referred to as grouping, in which only a single Compressed Beamforming Feedback Matrix is reported for each group of Ng adjacent subcarriers.
	PCO Active
	Indicates whether PCO is active in the BSS Present in Beacon/Probe Response frames transmitted by an AP. Otherwise reserved.

Non-PCO STAs regard the BSS as a 540/1080 MHz BSS and may associate with the BSS without regard to this field. See 10.16(Phased coexistence operation (PCO))
	Set to 0 if PCO is not active in the BSS

Set to 1 if PCO is active in the BSS

	PCO Phase
	Indicates the PCO phase of operation. Defined only in a Beacon and  Probe Response frames when PCO Active is 1. Otherwise reserved. See 10.17a (Phased coexistence operation (PCO) for QMG STAs)).
	Set to 0 indicates switch to or continue 540 MHz phase;

Set to 1 indicates switch to or continue 1080 MHz phase


	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	39
	9.22.2.1
	99
	1
	T
	Not clear why we need new EDCA channel access rule for QMG BSS that is different from DMG BSS channel access rule
	Please clarify the reason for having EDCA channel accss in a QMG BSS which is different from DMG BSS channel access rule.
	


Proposed resolution: Reject
The 45MG BSS may support the MIMO operation to support multiple data streams transmission. So that 45MG BSS need EDCA channel access rule to manage MIMO operation. 
	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	40
	26.14.2
	275
	
	T
	It id nice that they are readable but I think some of the MIB attribute names are just toooooooooooo long.
	Try a little bit of abbreviation, such as using "Comp" for "Compressed".
	


Proposed resolution: Reject
The description is similar with the description for HT PHY MIB attributes in P802.11 REVmc4.2. So here we prefer not to change the MIB attribute names in accordance with the existing style.
	CID
	Clause
	Page
	Line
	Type
	Comment
	Proposed Change
	Remark

	48
	10.2.2.20
	152
	20
	T
	"Till" should be replaced by "until."
	"Till" should be replaced by "until."
	

	49
	10.2.2.20
	152
	20
	T
	"when one of the following conditions is met" should be "when any of the following conditions is met"
	"when one of the following conditions is met" should be "when any of the following conditions is met"
	


Proposed resolution: Accept
If the AP allows non-AP QMG STAs to enter Doze state during a TXOP, then a non-AP 45MG STA that is in 45MG TXOP power save mode may enter the Doze state utill the end of that TXOP when oneany of the following conditions is met:
8
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