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Revision History

r0: Initial revision.

r1: Updated following presentation in Atlanta.
r2: Updated following presentation of r1; split into three parts: just narrow focus on the letter of the comments, VHT changes, HT changes.
Comments
	3345
	Rosdahl, Jon
	54.33, 54.48
	Wording is inconsistent
	Delete the "Set to the highest supported data rate"

	2855
	Lindskog, Erik
	As 3345
	As 3345
	As 3345

	3253
	Reuss, Edward
	54.37
	For Rx Supported Data Rate, it says "If the maximum data rate expressed in Mb/s is not an integer, then the value is rounded up to the next integer." This could potentially lead to a STA advertising support for a data rate that is higher than it can actually support. I think this should read "rounded down to the next integer". (I believe that for the Tx Highest Supported Data Rate that it it is safe to leave it as "rounded up", as this won't cause any problems.
	Change "rounded up" to "rounded down".

	3798
	Reuss, Edward
	As 3253
	As 3253
	As 3253


Discussion

Investigation of these comments has exposed spec holes.

The use to which the information passed in the Tx Highest Supported Data Rate and Rx Highest Supported Data Rate subfields of the VHT Supported MCS Set field of the VHT Capabilities element is put is not defined.  The only statement referring to this is in subclause 22.5 (my emphasis):

A VHT STA shall support single spatial stream MCSs within the range MCS 0 through MCS 7 for all channel widths for which it has indicated support regardless of the Tx or Rx Highest Supported Data Rate sub-field values in the VHT Supported MCS Set field. When more than one spatial stream is supported, the Tx or Rx Highest Supported Data Rate sub-field values in the VHT Supported MCS Set field may result in a reduced MCS range (cut-off) for greater than one spatial stream. Support for 20 MHz, 40 MHz and 80 MHz with NSS=1 is mandatory. Support for 20 MHz, 40 MHz and 80 MHz with NSS=2..8 is optional. Support for 160 MHz and 80+80 MHz with NSS=1..8 is optional.
The 802.11 specification has somewhat more information on the similar HT fields (my emphasis):

[Subclause 8.4.2.58.4 Supported MCS Set field:]
The Rx Highest Supported Data Rate subfield of the Supported MCS Set field defines the highest data rate that the STA is able to receive, in units of 1 Mb/s, where 1 represents 1 Mb/s, and incrementing by 1 Mb/s steps to the value 1023, which represents 1023 Mb/s. If the maximum data rate expressed in Mb/s is not an integer, then the value is rounded up to the next integer
. The value 0 indicates that this subfield does not specify the highest data rate that the STA is able to receive; see 9.7.6.5.3.

[Subclause 8.4.2.58.6 Transmit Beamforming Capabilities:]

NOTE—The maximum number of space-time streams for which channel coefficients can be simultaneously estimated using the HT-LTFs corresponding to the data portion of the packet is limited by the Rx MCS Bitmask subfield of the Supported MCS Set field and by the Rx STBC subfield of the HT Capabilities Info field. Both fields are part of the HT Capabilities element.
[Subclause 9.7.6.5.3 Control response frame MCS computation:]
The Rx Supported MCS Set of the STA that transmitted the frame eliciting the response is determined from its Supported MCS Set field as follows:

— If a bit in the Rx MCS Bitmask subfield is equal to 0, the corresponding MCS is not supported.

— If a bit in the Rx MCS Bitmask subfield is equal to 1 and the integer part of the data rate (expressed in megabits per second) of the corresponding MCS is 
less than or equal to the rate represented by the Rx Highest Supported Data Rate subfield, then the MCS is supported by the STA on receive. If the Rx Highest Supported Data Rate subfield is equal to 0 and a bit in the Rx MCS Bitmask is equal to 1, then the corresponding MCS is supported by the STA on receive.

[Subclause 9.27 Sounding PPDUs:]

NOTE—The maximum number of space-time streams for which channel coefficients can be simultaneously estimated using the HT-LTFs corresponding to the data portion of the packet is limited by the Rx MCS Bitmask subfield of the Supported MCS Set field and by the Rx STBC subfield of the HT Capabilities Info field. Both fields are part of the HT Capabilities element.

[Subclause 9.28.2 Link adaptation using the HT Control field:]
NOTE—The MFB requester can advertise the maximum number of spatial streams that it can transmit in its HT Capabilities element. In order to do so, the MFB requester sets the Tx MCS Set Defined bit of the Supported MCS Set field to 1 and indicates the maximum number of streams in the Tx Maximum Number Spatial Streams Supported subfield of the Supported MCS Set field. If the Tx Rx MCS Set Not Equal bit is equal to 0, the Tx MCS set is equal to the Rx MCS set, and the maximum number of transmit spatial streams is derived from the value of this field.

When computing the MCS estimate for an MFB requester whose Tx MCS Set Defined field is equal to 1, the number of spatial streams corresponding to the recommended MCS shall not exceed the limit indicated by the Tx Maximum Number Spatial Streams Supported field. The MFB responder shall not recommend an MCS corresponding to UEQM unless the MFB requester supports such modulation, as indicated by the Tx Unequal Modulation Supported bit in the Supported MCS Set field.

[Subclause 9.29.2.4.3 Sounding exchange for calibration:]

If the sounding PPDU is not an NDP, the number of antennas used by the sender shall be less than or equal to the maximum number of space-time streams indicated by the Rx MCS Bitmask subfield of the Supported MCS Set field and the Rx STBC subfield of the HT Capabilities element transmitted by the intended receiver.

[Subclause 9.30.2 [Antenna selection] Procedure:]

If the sounding PPDU is not an NDP, the number of antennas used by the sender, as indicated by the ANTENNA_SET parameter in the TXVECTOR, shall be less than or equal to the maximum number of space-time streams indicated by the Rx MCS Bitmask subfield of the Supported MCS Set field and the Rx STBC subfield of the HT Capabilities element transmitted by the intended receiver.
Note HT does not have a Tx Highest Supported Data Rate subfield (it has Tx MCS Set Defined, Tx Rx MCS Set Not Equal, Tx Maximum Number Spatial Streams Supported and Tx Unequal Modulation Supported subfields).

Note CIDs 3081, 3082, 3083, 3084, 3106 and 3444 point out that subclause 9.7 needs to be extended to cover VHT as well as HT.

The above analysis leads to the conclusion that:

· The Tx Highest Supported Data Rate subfield of the VHT Supported MCS Set field of the VHT Capabilities element is used for link adaptation but this needs specifying
· The Rx Highest Supported Data Rate subfield of the VHT Supported MCS Set field of the VHT Capabilities element is used for rate selection but this needs specifying
Proposed changes w.r.t. D1.3
The changes are shown using Word change tracking. Select “Final Showing Markup” or “Final” as appropriate.  Editorial instructions are shown using bold italics.
The proposal is split into three change sets, which build upon each other.

Change set #1 (narrow focus on the letter of the comments)
Modify existing text as follows:
8.4.2.58.4 Supported MCS Set field

The Rx Highest Supported Data Rate subfield of the Supported MCS Set field defines the highest data rate that the STA is able to receive, in units of 1 Mb/s, where 1 represents 1 Mb/s, and incrementing by 1 Mb/s steps to the value 1023, which represents 1023 Mb/s. If the maximum data rate expressed in Mb/s is not an integer, then the value is rounded down to the next integer. The value 0 indicates that this subfield does not specify the highest data rate that the STA is able to receive; see 9.7.6.5.3.
8.4.2.140.3 VHT Supported MCS Set field

	Rx Highest Supported Data Rate
	Indicates the maximum data rate that the STA can receive.
	In units of 1 Mb/s. If the maximum data rate expressed in Mb/s is not an integer, then the value is rounded down to the next integer.

	[…]
	
	

	Tx Highest Supported Data Rate
	Indicates the maximum data rate that the STA transmit.
	In units of 1 Mb/s. If the maximum data rate expressed in Mb/s is not an integer, then the value is rounded down to the next integer.


Change set #2 (VHT changes)
Add a new subclause in 9.7:
9.7.x Rate selection constraints for VHT STAs
9.7.x.1 VHT Rx Supported MCS Set
The VHT Rx Supported MCS Set of a VHT STA is determined for each MCS, number of spatial streams n = 1, …, 8 and bandwidth (20 MHz, 40 MHz, 80 MHz and 160 or 80+80 MHz) from its VHT Supported MCS Set field as follows:

— If the Max MCS For n SS subfield in the Rx MCS Map subfield indicates support and the integer part of the data rate (expressed in megabits per second) for long GI of the MCS for n SS at that bandwidth is less than or equal to the rate represented by the Rx Highest Supported Data Rate subfield, then the MCS for n SS at that bandwidth is supported by the STA on receive for long GI.

— If the Max MCS For n SS subfield in the Rx MCS Map subfield indicates support and the integer part of the data rate (expressed in megabits per second) for short GI of the MCS for n SS at that bandwidth is less than or equal to the rate represented by the Rx Highest Supported Data Rate subfield, and the STA supports short GI at that bandwidth, then the MCS for n SS is supported by the STA on receive for short GI.

— If support for the MCS for n SS at that bandwidth is mandatory (see subclause 22.5), then the MCS for n SS at that bandwidth is supported by the STA on receive for long GI.
— If support for the MCS for n SS at that bandwidth is mandatory (see subclause 22.5), and the STA supports short GI at that bandwidth, then the MCS for n SS at that bandwidth is supported by the STA on receive for short GI.
— Otherwise the MCS for n SS at that bandwidth is not supported by the STA on receive.

A VHT STA shall not, unless explicitly allowed in another subclause
, transmit a VHT PPDU unless the MCS, number of spatial streams, bandwidth and GI used are in the VHT Rx Supported MCS Set of the receiving STA.

9.7.x.2 VHT Tx Supported MCS Set
The VHT Tx Supported MCS Set of a VHT STA is determined for each MCS, number of spatial streams n = 1, …, 8 and bandwidth (20 MHz, 40 MHz, 80 MHz and 160 or 80+80 MHz) from its VHT Supported MCS Set field as follows:

— If the Max MCS For n SS subfield in the Tx MCS Map subfield indicates support and the integer part of the data rate (expressed in megabits per second) for long GI of the MCS for n SS at that bandwidth is less than or equal to the rate represented by the Tx Highest Supported Data Rate subfield, then the MCS for n SS at that bandwidth is supported by the STA on transmit for long GI.

— If the Max MCS For n SS subfield in the Tx MCS Map subfield indicates support and the integer part of the data rate (expressed in megabits per second) for short GI of the MCS for n SS at that bandwidth is less than or equal to the rate represented by the Tx Highest Supported Data Rate subfield, and the STA supports short GI at that bandwidth, then the MCS for n SS is supported by the STA on transmit for short GI.

— If support for the MCS for n SS at that bandwidth is mandatory (see subclause 22.5), then the MCS for n SS at that bandwidth is supported by the STA on transmit for long GI.
— If support for the MCS for n SS at that bandwidth is mandatory (see subclause 22.5), and the STA supports short GI at that bandwidth, then the MCS for n SS at that bandwidth is supported by the STA on transmit for short GI.
— Otherwise the MCS for n SS at that bandwidth is not supported by the STA on transmit.

Modify existing text as follows:
8.4.2.140.3 VHT Supported MCS Set field

	Rx Highest Supported Data Rate
	Indicates the maximum VHT data rate that the STA can receive.
	In units of 1 Mb/s; see 9.7.x.1.

	[…]
	
	

	Tx Highest Supported Data Rate
	Indicates the maximum VHT data rate that the STA can transmit at.
	In units of 1 Mb/s; see 9.7.x.2.


9.28.3 Link adaptation using the VHT variant HT Control field
[…]

The MFB requester may set the MRQ field to 1 in the VHT variant HT Control field of a frame to request a STA to provide MCS, N_STS and SNR feedback.

[…]

When computing the MFB estimate for an MFB requester, the MCS, N_STS and, for unsolicited MFB, BW field values in the MFB subfield from the MFB responder shall not indicate a combination which is not in the responder’s VHT Rx Supported MCS Set for short and long GI (see 9.7.x.1) and the requester’s VHT Tx Supported MCS Set for long GI (see 9.7.x.2), where the BW for solicited MFB is that defined in 9.28.3.
[…]
22.5 Parameters for VHT MCSs
A VHT STA shall support single spatial stream MCSs within the range MCS 0 through MCS 7 for all channel widths for which it has indicated support regardless of the Tx or Rx Highest Supported Data Rate sub-field values in the VHT Supported MCS Set field. When more than one spatial stream is supported, the Tx or Rx Highest Supported Data Rate sub-field values in the VHT Supported MCS Set field may result in a reduced MCS range (cut-off) for NSS>1. Support for 20 MHz, 40 MHz and 80 MHz with NSS=1 is mandatory. Support for 20 MHz, 40 MHz and 80 MHz with NSS=2..8 is optional. Support for 160 MHz and 80+80 MHz with NSS=1..8 is optional.
Other changes
“x through y” should be “x to y” throughout.
“Nss” should be “NSS” at 38.13, 54.58 (or maybe it should be “sending Rx Nss”?), 66.47, 123.55, 123.56, 279-280 (18 times).
“VHT Control” should be “VHT variant HT Control”.
Change set #3 (HT changes)
Add a new subclause in 9.7.x:
9.7.x.1 HT Rx Supported MCS Set
The HT Rx Supported MCS Set of an HT STA is determined for each MCS and bandwidth (20 MHz and 40 MHz) from its Supported MCS Set field as follows:

— If the corresponding bit in the Rx MCS Bitmask subfield is equal to 1 and the integer part of the data rate (expressed in megabits per second) for long GI of the MCS at that bandwidth is less than or equal to the rate represented by the Rx Highest Supported Data Rate subfield, then the MCS at that bandwidth is supported by the STA on receive for long GI.

— If the corresponding bit in the Rx MCS Bitmask subfield is equal to 1 and the integer part of the data rate (expressed in megabits per second) for short GI of the MCS at that bandwidth is less than or equal to the rate represented by the Rx Highest Supported Data Rate subfield, and the STA supports short GI at that bandwidth, then the MCS at that bandwidth is supported by the STA on receive for short GI.

— If the corresponding bit in the Rx MCS Bitmask is equal to 1 and the Rx Highest Supported Data Rate subfield is equal to 0, then the MCS at that bandwidth is supported by the STA on receive for long GI.
— If the corresponding bit in the Rx MCS Bitmask is equal to 1 and the Rx Highest Supported Data Rate subfield is equal to 0, and the STA supports short GI at that bandwidth, then the MCS at that bandwidth is supported by the STA on receive for short GI.
— If support for the MCS at that bandwidth is mandatory (see subclause 20.6), then the MCS at that bandwidth is supported by the STA on receive for long GI.
— If support for the MCS at that bandwidth is mandatory (see subclause 20.6), and the STA supports short GI at that bandwidth, then the MCS at that bandwidth is supported by the STA on receive for short GI.
— Otherwise the MCS at that bandwidth is not supported by the STA on receive.

An HT STA shall not, unless explicitly allowed in another subclause, transmit an HT PPDU unless the MCS, bandwidth and GI used are in the HT Rx Supported MCS Set of the receiving STA.
Modify existing text as follows:
8.4.2.58.4 Supported MCS Set field

The Rx Highest Supported Data Rate subfield of the Supported MCS Set field defines the highest HT data rate that the STA is able to receive, in units of 1 Mb/s. The value 0 indicates that this subfield does not specify the highest HT data rate that the STA is able to receive; see 9.7.x.1.
8.4.2.140.3 VHT Supported MCS Set field

	Rx Highest Supported Data Rate
	Indicates the maximum VHT data rate that the STA can receive.
	In units of 1 Mb/s; see 9.7.x.2.

	[…]
	
	

	Tx Highest Supported Data Rate
	Indicates the maximum VHT data rate that the STA can transmit at.
	In units of 1 Mb/s; see 9.7.x.3.


9.7.6.5.3 Control response frame MCS computation
[…]

<deletion>


[…]

— If the frame eliciting the response had an L-SIG duration value (see 9.23.5) and initiates a TXOP, the CandidateMCSSet is the MCS Set consisting of the intersection of the HT Rx Supported MCS Set (see 9.7.x.1) of the STA that sent the frame that is eliciting the response and the set of MCSs that the responding STA is capable of transmitting.

[…]
9.7.x Rate selection constraints for HT STAs
9.7.x.2 VHT Rx Supported MCS Set
9.7.x.3 VHT Tx Supported MCS Set
9.28.3 Link adaptation using the VHT variant HT Control field
When computing the MFB estimate for an MFB requester, the MCS, N_STS and, for unsolicited MFB, BW field values in the MFB subfield from the MFB responder shall not indicate a combination which is not in the responder’s VHT Rx Supported MCS Set for short and long GI (see 9.7.x.2) and the requester’s VHT Tx Supported MCS Set for long GI (see 9.7.x.3), where the BW for solicited MFB is that defined in 9.28.3.
Resolution

AGREE IN PRINCIPLE.  See Proposed changes in 1518r2.
Abstract


This document proposes a resolution for CIDs 2855, 3253, 3345 and 3798 on P802.11ac/D1.0, regarding Tx/Rx Highest Supported Data Rate.











�Note this was not in 11n-2009: it was recently added by TGmb to try to align 11mb with 11ac/D1.0


�SGI or LGI? 20 MHz or 40 MHz?


�Need to check whether this has addressed the contents of 9.7.5.6 – D1.3 suggests not


�e.g. 9.31.6 Transmission of a VHT NDP: “The NUM_STS parameter may be set to any value, subject to the constraint of the previous sentence, regardless of the value of the Supported MCS Set field of the VHT Capabilities field at either the transmitter or recipient of the NDP.”
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