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	The structure of the VHT compressed beamforming report field for 160M/80+80M is not clearly defined. 
	Clarify the spec text and clearly define the structure of the VHT compressed beamforming report field for 160M/80+80M.  Details of the proposed text change are presented in our contribution.


Proposed Resolution Text:
TGac editor: Edit subclauses 7.3.1.34 as follows: 
7.3.1.32 VHT Compressed Beamforming Report field

The VHT Compressed Beamforming Report field has the structure defined in Table 7-X3 and 7-X4, where Na is the number of angles used for the compressed beamforming feedback matrix subfield (see Table 7-X1).
Table 7‑X3 – VHT Compressed Beamforming Report field (20MHz, 40MHz and 80MHz)
	Subfield
	Size (bits)
	Meaning

	Average SNR of Space-Time Stream 1
	8
	Signal-to-noise ratio at the beamformee for space-time stream 1 averaged over subcarriers.  See Table 7-X5.

	…
	…
	…

	Average SNR of Space-Time Stream Nc
	8
	Signal-to-noise ratio at the beamformee for space-time stream Nc averaged over subcarriers. See Table 7-X5

	Compressed Beamforming Feedback Matrix for subcarrier k = scidx(0) 
	Na×(b +b)/2
	Compressed beamforming feedback matrix as defined in Table 7-X1

	Compressed Beamforming Feedback Matrix for subcarrier k = scidx(1)
	Na×(b +b)/2
	Compressed beamforming feedback matrix as defined in Table 7-X1

	Compressed Beamforming Feedback Matrix for subcarrier k = scidx(2)
	Na×(b +b)/2
	Compressed beamforming feedback matrix as defined in Table 7-X1

	…
	…
	…

	Compressed Beamforming Feedback Matrix for subcarrier k = scidx(Ns-1)
	Na×( b +b)/2
	Compressed beamforming feedback matrix as defined in Table 7-X1


Table 7‑X4 – VHT Compressed Beamforming Report field (160MHz and 80+80MHz)
	Subfield
	Size (bits)
	Meaning

	Average SNR of Space-Time Stream 1 on lower 80MHz subband
	8
	Signal-to-noise ratio at the beamformee for space-time stream 1 averaged over subcarriers of the lower 80MHz subband.   See Table 7-X5

	…
	…
	…

	Average SNR of Space-Time Stream Nc on lower 80MHz subband
	8
	Signal-to-noise ratio at the beamformee for space-time stream Nc averaged over subcarriers of the lower 80MHz.   See Table 7-X5.

	Average SNR of Space-Time Stream 1 on higher 80MHz subband
	8
	Signal-to-noise ratio at the beamformee for space-time stream 1 averaged over subcarriers of the higher 80MHz subband. See Table 7-X5

	…
	…
	…

	Average SNR of Space-Time Stream Nc on higher 80MHz subband
	8
	Signal-to-noise ratio at the beamformee for space-time stream Nc averaged over subcarriers of the higher 80MHz subband. See Table 7-X5

	Compressed Beamforming Feedback Matrix for subcarrier k = scidx(0) 
	Na×(b +b)/2
	Compressed beamforming feedback matrix as defined in Table 7-X1

	Compressed Beamforming Feedback Matrix for subcarrier k = scidx(1)
	Na×(b +b)/2
	Compressed beamforming feedback matrix as defined in Table 7-X1

	Compressed Beamforming Feedback Matrix for subcarrier k = scidx(2)
	Na×(b +b)/2
	Compressed beamforming feedback matrix as defined in Table 7-X1

	…
	…
	…

	Compressed Beamforming Feedback Matrix for subcarrier k = scidx(Ns-1)
	Na×( b +b)/2
	Compressed beamforming feedback matrix as defined in Table 7-X1
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 MACROBUTTON MTPlaceRef \* MERGEFORMAT (7-1)

where
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H


is the estimated MIMO channel for subcarrier k
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is column i of the beamforming matrix 
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 for subcarrier k
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is the noise plus interference power measured at the beamformee
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SNR


is Average SNR of Space-Time Stream i reported in the VHT Compressed Beamforming Report field (Table 7-X3) for 20MHz, 40MHz and 80MHz. For160MHz and 80+80MHz,  
[image: image8.wmf]i

SNR

 is Average SNR of Space-Time Stream i on lower 80MHz subband in Table 7-X4 if k<0 and is Average SNR of Space-Time Stream i on higher 80MHz subband  if k>0.
Discussion:
Adding one more average SNR fb for 160M and 80+80MHz is for better calculation of Per Tone SNR.
Table 7‑11 – MU Exclusive Beamforming Report field

	Subfield
	Size (Bits)
	Meaning

	Delta SNR for space-time stream 1 for subcarrier k = scidx(0)
	4
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	Delta SNR for space-time stream Nc for subcarrier k = scidx(0)
	4
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	Delta SNR for space-time stream 1 for subcarrier k = scidx(1)
	4
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	Delta SNR for space-time stream Nc for subcarrier k = scidx(1)
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	Delta SNR for space-time stream 1 for subcarrier k = scidx(Ns’-1)
	4
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	Delta SNR for space-time stream Nc for subcarrier k = scidx(Ns’-1)
	4
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The Delta SNR is calculated from: 
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In 160MHz contiguous and 80+80MHz transmission, the range of 
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 could be very large because:

1. Although theoretically, if all entries of Hk are iid Gaussian distributed, the mean and variance of 
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 shall be the same for two 80MHz subband, this may not be true in practice espectially if there is strong correlation on frequency domain. There is chance that mean of 
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 is quite different on two 80MHz subband. 
2. More importantly, there is also chance that two 80MHz subband see different interference level so that N (the noise plus interference power measured at the beamformee.) is very different on two 80MHz subband.  For example: lower 80MHz channel is clear and beamformee only see a noise power slightly above -95dBm, but on the higher 80MHz channel, the beamformee see an interference level of -80dBm. The CCA will indicate IDLE for both lower 80MHz and higher 80MHz but N for lower and higher 80MHz may have a difference as large as 15dB.
Combine reason 1 and 2, the dynamic range of 
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 could be larger than 16dB but with only 4 bits for 
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 quantization, we can not precisely express 
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 if the dynamic range is larger than 16dB.
This can be solved by sending 2 average SNRs for each 80MHz subband as illustrated in the following figures: 
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Fig 1. 1 average SNR field
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Abstract


This document provides resolution for CID 106 related the VHT Compressed Beamforming Report field the MU Exclusive Report field in TGac D0.1 and 422r1.
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Comments (page and line numbers) are based on D0.1.


Proposed edits are based on D0.1 and 11-11-0422-01-00ac-d0-1-comment-resolution-vht-compressed-beamforming-report-field-and-mu-exclusive-report-field.
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