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Abstract

Submission for Draft P802.11ac_D1.0 comment resolution. The document addresses various comments related to quieting operation of secondary80 of a 160 or 80+80MHz channel.

Submission addresses Draft P802.11ac_D1.0 comments 3405 and 3420. 
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 TGac Draft.  This introduction is not part of the adopted material.

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

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

Submission 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.
	3405
	8.4.2.25
	48.33
	
	Quiet element is defined to assist in making channel measurements without interference from other STAs in the BSS. VHT devices use wider band, where some channels do not require quieting for DFS. Quieting all subband could be inefficient.
	Allow Quiet element to indicate which subbands needs to be quiet.

	3420
	8.4.2.25
	48.33
	
	Quiet element is defined to assist in making channel measurements without interference from other STAs in the BSS. VHT devices use wider band, where some channels do not require quieting for DFS. Quieting all subband could be inefficient.
	Allow Quiet element to indicate which subbands needs to be quiet.


Discussion:

Quiet element (REVmb/D9.0; 8.4.2.25) is defined to assist in making channel measurements without interference from other STAs in the BSS. The current Quiet element pertains to all subbands, although particular subband(s) may not be DFS bands and can be utilized for VHT 160 or 80+80 MHz channel operation.
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Figure 8-174—Quiet element format





As illustrated in Figure 1, VHT devices can use 160 MHz channels, where the primary80 may not require quieting for DFS. In this case, quieting all subbands could be inefficient.
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Figure 1. Supported WLAN Channels in 5 GHz
The current Quiet element cannot be extended or modified due to backward-compatibility issue.Thus, we suggest not to extend the current Quiet element, but instead propose to add a new information element named ‘Quiet Channel element’,

	Element ID
	Length
	BSS Usable 
Channel Width 
	AP Quiet Mode

	Octets: 1
	1
	1
	1


Figure 2. Quiet Channel element
where the BSS Usable Channel Width field, which is 1 octet in length, is set to a value for primary 80MHz to indicate the only allowed channel bandwidths in use by STAs within the BSS during the intervals indicated by the Quiet element. Using the combination of Quiet element and new Quiet Channel element resolves backward-compatibility issues. Legacy STAs that understand only Quiet element shall keep silent on all operating channels while VHT STAs that understand both Quiet element and new Quiet Channel element may keep silent only on one 80 MHz subchannels not indicated by the Quiet Channel IE.
Depending on implementation-specific aspects to AP side, the AP may not be able to transmit on one frequency segment and perform radar detection on the other frequency segment at the same time. Thus, we propose to indicate this by the AP as shown in AP Quiet Mode field in Figure 2. When the AP indicates that it can transmit and receive frames while it is detecting radar signal on the other frequency segment, the normal communications to or from the AP are allowed in the non-DFS frequency segement. When the AP indicates that it cannot transmit and receive frames while it is detecting radar signal on the other frequency segment, only STA-STA communication is allowed in the non-DFS frequency segement.
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Case A: AP-STA communications allowed (Figure 4)
Case B: AP-STA communications NOT allowed (Figure 5)




Figure 3. Usage Scenario Example
Figure 3 shows an example. Suppose that Ch. 1 is one frequency segment which is the primary 80MHz on non-DFS band, and Ch. 4 is the other frequency segment which is the secondary 80MHz on DFS band. Depending on the AP’s capability that the AP may transmit and receive on the primary 80MHz while performing radar detection on the secondary 80MHz, two possible scenarios are illustrated in Figure 4 and 5.
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Figure 4. Case A: Concurrent TX and radar detection implemented at the AP
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Figure 5. Case B: Concurrent TX and radar detection not implemented at the AP
As shown in Figures 4 and 5, at least we can get the benefits for STA-STA communications on the primary 80MHz. Note the additional complexity for the concurrent TX and radar detection is imposed only at the AP side, and there is no additional complexity on STA side. 
Proposed Resolution:

Agree in principle to allow Quiet element to indicate which subbands needs to be quiet as described in Draft P802.11ac_D1.0 comments 3405 and 3420. 
Editing instructions:

8.3.3.2 Beacon frame format
TGac editor: Insert the Quiet Channel element in Table 8-19 Beacon frame body after order 16:

Table 8-19—Beacon frame body
	Order
	Information
	Notes

	<ANA>
	Quiet Channel
	The Quiet Channel element is optionally present if dot11VHTOptionImplemented is true, and either dot11SpectrumManagementRequired or dot11RadioMeasurementActivated is true, and the Quiet element is present.



8.3.3.10 Probe Response frame format
TGac editor: Insert the Quiet Channel element in Table 8-19 Beacon frame body after order 16:

Table 8-26—Probe Response frame body
	Order
	Information
	Notes

	<ANA>
	Quiet Channel
	The Quiet Channel element is optionally present if dot11VHTOptionImplemented is true, and either dot11SpectrumManagementRequired or dot11RadioMeasurementActivated is true, and the Quiet element is present.



8.4.2 Information elements

TGac editor: Insert the following row in table 8-53, and renumber the reserved values accordingly:
Table 8-53—Element IDs

	Element
	Element ID
	Length (in octets)
	Extensible

	Quiet Channel
	< ANA >
	4
	Yes


TGac editor: Insert the following Quiet Channel element section to the last subsection of 8.4.2:
8.4.2.147 Quiet Channel element
The Quiet Channel element is used to indicate that the secondary80 of a VHT BSS is to be quieted during a quiet interval indicated by Quiet element in 8.4.2.25 (Quiet element).  Furthermore, the Quiet Channel element indicates the conditions under which the primary80 of the VHT BSS may be used for transmissions during the quiet interval.  The format of the Quiet Channel element is shown in Figure 8-ac21 (Quiet Channel element format).
	Element ID
	Length
	BSS Usable 
Channel Width 
	AP Quiet Mode

	Octets: 1
	1
	1
	1


Figure 8-ac21—Quiet Channel element format
The Element ID field is defined in Table 8-53 (Element IDs). 

The Length field specifies the number of octets in the element following the Length field.
The BSS Usable Channel Width field, which is 1 octet in length, indicates the only allowed channel bandwidth in use by STAs within the BSS during the intervals indicated by the Quiet element. The field value is set to 0 for primary 80MHz. Values in the range 1 to 255 are reserved.
The AP Quiet Mode field specifies STA behavior during the quiet intervals. When communications to the AP are allowed on the channel indicated by the BSS Usable Channel Width field, the AP Quiet Mode field is set to 1. Otherwise, it is set to 0.

The Quiet Channel element may be included in Beacon frames, as described in 8.3.3.2 (Beacon frame format), and Probe Response frames, as described in 8.3.3.10 (Probe Response frame format). The use of Quiet Channel elements is described in 10.9.3 (Quieting channels for testing). 
10.9.3 Quieting channels for testing 
TGac editor: Make changes in Section 10.9.3 as follows: 
An AP in a BSS or a mesh STA in an MBSS may schedule quiet intervals by transmitting one or more Quiet elements in Beacon frames and Probe Response frames.  A VHT AP may also indicate that transmissions may occur within the primary80 of a VHT160 or VHT80+80 BSS during the quiet intervals by transmitting one or more Quiet Channel element in Beacon frames and Probe Response frames. The presence of Quiet element without Quiet Channel element means that quiet intervals are scheduled on all operating channels. The AP or mesh STA may stop scheduling quiet intervals or change the value of the Quiet Period field, the Quiet Duration field, and the Quiet Offset field in Quiet elements as required. Only the most recently received Beacon frame or Probe Response frame defines all future quiet intervals; therefore, quiet intervals based on older Beacon frames or Probe Response frames shall be discarded.
Only the STA that is the DFS owner in an IBSS may specify a schedule of quiet intervals, by transmitting one or more Quiet elements in the first Beacon frame establishing the IBSS. All STAs in an IBSS shall continue these quiet interval schedules by including appropriate Quiet elements in any transmitted Beacon frames or Probe Response frames.
Multiple independent quiet intervals may be scheduled, so that not all quiet intervals have the same timing relationship to TBTT, by including multiple Quiet elements in Beacon frames or Probe Response frames.
Control of the channel is lost at the start of a quiet interval, and
· the NAV is set by all the non-VHT STAs in the BSS for the length of the quiet interval 
· all the VHT STAs in the BSS shall not transmit PPDUs during the quiet interval if a Quiet Channel element was not received with the Quiet element.
· all the VHT STAs in the BSS shall not transmit PPDUs that include the secondary80 during the quiet interval if a Quiet Channel element was received prohibiting the use of the secondary80.  Non-AP VHT STAs shall not transmit PPDUs to the AP during the quiet interval if the AP Quiet Mode field in the Quiet Channel element is set to 0.
Transmission by any non-VHT STA in the BSS of any MPDU and any associated acknowledgment of the BSS within either the primary channel or the secondary channel (if present) shall be complete before the start of the quiet interval. Transmission by any VHT STA in the BSS of any MPDU and any associated acknowledgment of the BSS shall be complete before the start of the quiet interval in the absence of a Quiet Channel element. If a Quiet Channel element prohibiting the use of the secondary80 is transmitted, transmission by any VHT STA in the BSS of any MPDU and any associated acknowledgment of the BSS that includes the secondary80 shall be complete before the start of the quiet interval.  If a Quiet Channel element with AP Quiet Mode field set to 0 is transmitted, transmission by any non-AP VHT STA in the BSS of any MPDU and any associated acknowledgment of the BSS to the AP shall be complete before the start of the quiet interval. If, before starting transmission of an MPDU, there is not enough time remaining to allow the transmission to complete before the quiet interval starts, the STA shall defer the transmission by selecting a random backoff time, using the present CW (without advancing to the next value in the series). The short retry counter and long retry counter for the MSDU or A-MSDU are not affected.
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