January 2018		doc.: IEEE 802.11-18/0200r1
IEEE P802.11
Wireless LANs
	Decouple Channel Width Capabilities between VHT and HE PHY Mode

	[bookmark: _GoBack]Date:  2018-01-18

	Author(s):

	Name
	Affiliation
	Address
	Phone
	email

	Huizhao Wang
	Quantenna Communications
	Quantenna Communications, Inc.
1704 Automation Parkway,
San Jose, CA 95131, USA

	
	hwang@quantenna.com

	Sigurd Schelstraete
	Quantenna Communications
	
	
	sschelstraete@quantenna.com


Abstract
This submission recommends to TGax group to decouple the channel width capabilities advertised in VHT and HE Capabilities elements in 11ax Draft 2.0


Discussion
Currently in D2.0 document, it requires VHT mode advertising the same channel width capabilities of HE mode in clause 27.16.1 Basic HE BSS functionality:
“A STA transmitting an HT Capabilities element and HE Capabilities element shall set the Supported Channel Width Set subfield of the HT Capabilities element to 1 when either B0 or B1 of the Channel Width Set subfield of the HE Capabilities element is 1, except when the STA is a 20 MHz-only non-AP HE STA in which case the Supported Channel Width Set subfield of the HT Capabilities element is 0. STA transmitting a VHT Capabilities element and HE Capabilities element shall set the Supported Channel Width Set subfield of the VHT Capabilities element to a value that indicates the same channel width capability as the channel width capability indicated in the HE Capabilities element, except when the STA is a 20 MHz-only non-AP HE STA in which case the Supported Channel Width Set subfield of the VHT Capabilities element is reserved.”

But there are many valid reasons that VHT and HE modes may need to operate with different channel bandwidth, for example: product development cycle comes in stages: in one stage, VHT 160MHz support is already in production as well as HE 80MHz support, but HE 160MHz mode is still under development. In this particular case, there is no reason to restrict VHT mode running only at 80MHz mode simply due to HE mode is only support 80MHz at this point. 

Resolution:
11ax Editor: Modify 27.16.1 Basic HE BSS functionality as below:

A STA transmitting an HT Capabilities element and HE Capabilities element shall set the Supported Channel Width Set subfield of the HT Capabilities element to 1 when either B0 or B1 of the Channel Width Set subfield of the HE Capabilities element is 1, except when the STA is a 20 MHz-only non-AP HE STA in which case the Supported Channel Width Set subfield of the HT Capabilities element is 0. STA transmitting a VHT Capabilities element and HE Capabilities element shall set the Supported Channel Width Set subfield of the VHT Capabilities element to a value that indicates the same channel width capability as the channel width capability indicated in the HE Capabilities element, except when the STA is a 20 MHz-only non-AP HE STA in which case the Supported Channel Width Set subfield of the VHT Capabilities element is reserved.

Straw Poll
Do you agree to decouple VHT and HE channel width capabilities advertisements in VHT and HE Capabilities elements, and the resultion text presented in this contribution?
Y/N/A

Background Information:
VHT and HE already have two separate mechanisms of signaling channel width + NSS capacities:
VHT channel width + NSS capacity encoding is depicted in:
[image: ]
HE channel width + NSS capacity encoding is depicted in HE-MCS And NSS Set field in HE Capabilities element:
[image: ]
[image: ]
VHT and HE also have their own mechanisms of signaling channel bandwidth:
VHT uses Operation Mode Notification element to signaling runtime channel width, Rx NSS:
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HE uses OM Control field to signal runtime channel width + Tx/Rx NSS changes:
[image: ]
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Figure 9-118—Operating Mode field

The STA transmitting this field indicates its current operating channel width and the number of spatial
streams it can receive using the settings defined in Table 9-74.
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Table 9-74—Subfield values of the Operating Mode field

Subfield Description

Channel Width If the Rx NSS Type subfield is 0, indicates the supported channel width:
Ina VHT STA, see Table 9-75

Ina TVHT STA:
Set to 0 for TVHT W
Set to 1 for TVHT 2W and TVHT W+W
Set to 2 for TVHT 4W and TVHT 2W+2W
The value of 3 is reserved.

Reserved if the Rx NSS Type subfield is 1.

160/80+80 BW This subfield, combined with the Channel Width subfield, the Supported Channel Width
Set subfield and the Supported VHT-MCS and NSS Set subfield indicates whether 80+80
MHz and 160 MHz operation is supported.

Ina VHT STA, see Table 9-75.
Ina TVHT STA, this field is reserved.

Ina STA with dot11 VHTExtendedNSSBWCapable either equal to false or not present, this
field is set to 0.

No LDPC Set to 1 to indicate that the STA transmitting this field prefers not to receive LDPC-
encoded PPDUs; set to 0 otherwise.





image6.png
Table 9-74—Subfield values of the Operating Mode field (continued)

Subfield Description

Rx NSS If the Rx NSS Type subfield is 0, the value of this field, combined with other information
described in 9.4.2.158.3, indicates the maximum number of spatial streams that the STA
can receive.

If the Rx NSS Type subfield is 1, the value of this field, indicates the maximum number of
spatial streams that the STA can receive as a beamformee in an SU PPDU using a
beamforming steering matrix derived from a VHT Compressed Beamforming report with
Feedback Type subfield indicating MU in the corresponding VHT Compressed
Beamforming frame sent by the STA.

Set to 0 for Ngg=1
Setto 1 for Ngg=2

Setto 7 for Ngg =8

NOTE—In a STA with dotl 1 VHTExtendedNSSBWCapable equal to true, NSS might be
further modified per Table 9-75.

Rx NSS Type Set to 0 to indicate that the Rx NSS subfield carries the maximum number of spatial
streams that the STA can receive in any PPDU.

Set to 1 to indicate that the Rx NSS subfield carries the maximum number of spatial
streams that the STA can receive as a beamformee in an SU PPDU using a beamforming
steering matrix derived from a VHT Compressed Beamforming report with the Feedback
Type subfield indicating MU in the corresponding VHT Compressed Beamforming frame
sent by the STA.

NOTE—An AP always sets this field to 0.
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Table 9-75—Setting of the Channel Width subfield and 160/80+80 BW subfield at a VHT STA

transmitting the Operating Mode field

NSS Support of STA transmitting the

Location of

Transmitted VHT Capabilities of h . .
. e Operating Mode field as a function of | Location of = secondary
Operating Mode | STA transmitting the | o b ppy1pon dwidth (<Max VHT NSS) | 160 MHz | 80 MHz
field Operating Mode field .
(see requirements R1 and R2) center center
frequency if | frequency if
BSS BSS
Channel | (0% Supported [ Fxtended | 20 | 40 80 | 160 | S | bandwidth = bandwidth
width BW Width Set | Support MHz | MHz MHz MHz MHz | ¢ 160 MHz 15130}‘;180
0 0 0-2 0-3 1
1 0 0-2 0-3 1 1
2 0 0-2 0-3 1 1 1
2 1 0 1 1 1 1 12 CCFS2
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Table 9-75—Setting of the Channel Width subfield and 160/80+80 BW subfield at a VHT STA
transmitting the Operating Mode field (continued)

NSS Support of STA transmitting the

Location of

Transmitted VHT Capabilities of h . .
. o Operating Mode field as a function of | Location of | secondary
Operating Mode | STA transmitting the | b ppy 1y 0 dwidth (<Max VHT NSS) | 160 MHz | 80 MHz
field Operating Mode field .
(see requirements R1 and R2) center center
frequency if | frequency if
BSS BSS
Channel | (6% | Supported | Bxtended | 20 | 40 | 80 | 160 | % | bandwidth | bandwidth
width . MHz | MHz | MHz | MHz is 160 MHz | is 80+80
BW Width Set | Support MHz MHz
2 1 0 2 1 1 1 12 1/2 CCFS2 CCFS2
2 1 0 3 1 1 1 3/4 3/4 CCFS2 CCFS2
2 1 1 0 1 1 1 1 CCFS1
2 1 1 1 1 1 1 1 1/2 CCFS1 CCFS2
2 1 1 2 1 1 1 1 3/4 CCFS1 CCFS2
2 1 1 3 2 2 2 2 1 CCFS1 CCFS1
2 1 2 0 1 1 1 1 1 CCFS1 CCFS1
2 1 2 3 2 2 2 1 1 CCFS1 CCFS1

R1: NSS support shall be rounded down to the nearest integer.
R2: The maximum NSS support shall be 8.
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Figure 9-15d—Control Information subfield format when Control ID subfield is 1
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Table 9-250—Setting of the Supported Channel Width Set subfield and Extended NSS BW
Support subfield at a STA transmitting the VHT Capabilities Information field

Transmitted VHT NSS_ _SPpport of ST_A transmitting the_ VHT Location of Location of
C A Capabilities Information field as a function of the 160 MH: 80+80 MHz
apabilities PPDU bandwidth (xMax VHT NSS .
Information field andwi (xMax ) (see channel center center
requirements R1 and R2) frequency if frequency if
BSS BSS
Supported | Extended | 20 MHz | 40 MHz | 80 MHz 160 80+80 Lo Lo
Channel | NSS BW MHz | MHz | PARGTAhis | bandwidthis
Width Set | Support
0 0 1 1 1
0 1 1 1 1 172 CCFS2
0 2 1 1 1 172 172 CCFS2 CCFS2
0 3 1 1 1 3/4 3/4 CCFS2 CCFS2
1 0 1 1 1 1 CCFS1
1 1 1 1 1 1 172 CCFS1 CCFS2
1 2 1 1 1 1 3/4 CCFS1 CCFS2
1 3 2 2 2 2 1 CCFS1 CCFSl1
2 0 1 1 1 1 1 CCFS1 CCFSl1
2 3 2 2 2 1 1 CCFS1 CCFSl1

R1: NSS support shall be rounded down to the nearest integer.
R2: The maximum NSS support shall be 8.
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Figure 9-589cm—Supported HE-MCS And NSS Set field format
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Figure 9-589cn—Rx HE-MCS Map and Tx HE-MCS Map subfields and Basic HE-MCS And NSS

Set field





