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CID 5390
	5390
	76.24
	7.3.2.52.6
	The channel estimation capability definition for a device with both NDP and staggered receiving capabilities  is vague. For example, if a 2-antenna device (not supporing STBC) can receive NDP with Nsts=3, but can only receive data carried in up to 2 spatial streams, setting this field equal to 2 implies that (3,0) or (3,1) can also be received, which is beyond the capability of the 2-antenna device. 
	Add a note saying that when staggered sounding is upported, this field should be explained by combining with Supported MCS Field and Rx STBC field.


Proposed Resolution: Counter
Discussions: 
For a receiving-sounding capable device, its capability on HT-LTF buffering (i.e. the capability indicated by this field), and the maximum supported Nsts used for data demodulation, implied by its supported MCS (receiver side) and STBC mode, are independently defined, but are OVERLAPPING in interpreting the data HT-LTF receiving capability when receiving non-NDP sounding packets. 
In the given example, if STBC is not supported, the two-antenna device, when setting this subfield to “2”, cannot receive a staggered sounding packet with Nsts = 3 (i.e. the combinations (3,0) and (3,1)), which is restricted by its supported MCS, even though it can receive a NDP with 3 space-time streams (i.e. buffering 4 HT-LTFs). On the other hand, in some cases the channel buffereing capability may be less than the maximum value implied by its supported MCS (receiver side) and STBC mode. Therefore the “(a,b)” combinations listed for staggered sounding case in the spec are confusing. 

To summarize, for NDP or extension portion of staggered sounding, this field indicates the maximum possible number of channel columns that can be buffered by the receiver; while in the data portion of Non-NDP sounding, the maximum possible number of channel columns that can be buffered, should be calculated as the minimum value of this field and MCS+STBC capability at the receiver. It is then necessary to add some additional sentences in the 3rd column of this table, to provide the exact rules. 
A side issue: when receiving NDP, Nsts shall be determined ONLY by the MCS subfield in HT-SIG (as specified in 9.19.2), so the STBC subfield shall be set to 0 (to avoid the confliction with table 20-11); also MCS here shall not be restricted by Supported MCS Set capabilities. Some clearer text in Clause 9.19.2 (Transmission of an NDP) is proposed as below. 
TGn Editor: in page 76 of D3.02, the 3rd column and last row of Table 7-43k—Subfields of the Transmit Beamforming Capabilities field, make the follwing modifications:

	Channel Estimation

Capability

	Indicates the maximum number of space

time streams (columns of the MIMO channel matrix) for which channel dimensions can be simultaneously estimated. When staggered sounding is supported this limit applies independently to both the data portion and to the extension portion of the long training fields.
 
	Set to 0 for 1 space time stream

Set to 1 for 2 space time streams

Set to 2 for 3 space time streams

Set to 3 for 4 space time streams

Note: When sending a sounding PPDU that is not an NDP, the maximum number of space time streams that is used for the recipient to demodulating the data symbols, should not exceed the minimum of the number of space time streams indicated by this field at the recipient, and the maximum number of space time streams implied by the receipient’s Supported MCS Set field and Rx STBC field of the HT Capabilities field.
This field also indicates the maximum number of antennas to be used by the sender in sounding exchanges for both calibration and antenna selection, if the sounding PPDU is not a staggered sounding PPDU.
If the reception of staggered sounding is not

supported, the value indicated by this field is

equal to the maximum number of supported

space time streams.

If the reception of staggered sounding is supported:

Value 0: (1,0), (1,1)

Value 1: (1,0), (2,0), (1,1), (1,2), (2,1), (2,2)

Value 2: (1,0), (2,0), (3,0), (1,1), (1,2), (1,3),

(2,1), (2,2), (3,1)

Value 3: (1,0), (2,0), (3,0), (4,0), (1,1), (1,2),

(1,3), (2,1), (2,2), (3,1)

where the notation (a, b) indicates:

a: supported channel estimation dimensions

using long training symbol(s) that will be used

for demodulating data symbols.

b: supported channel estimation dimensions

using long training symbol(s) that will not be

used for demodulating data symbols



TGn Editor: in Clasue 9.19.2(Transmission of an NDP),  page 176 of D3.02, make the follwing modifications:

9.19.2 Transmission of an NDP
A STA that transmits an NDP shall set the LENGTH, MCS, SOUNDING, STBC and NUM_EXTEN_SS parameters of the TXVECTOR as specified in this subclause.

       —   LENGTH shall be set to 0.

· SOUNDING shall be set to SOUNDING.

· STBC shall be set to 0.
· MCS shall indicate two or more spatial streams.

The number of spatial streams corresponding to the MCS parameter of the TXVECTOR shall not exceed the

limit indicated by the Channel Estimation Capability field in the Transmit Beamforming Capabilities field

transmitted by the STA that is the intended receiver of the NDP. The MCS parameter of the TXVECTOR shall not be limited by the Supported MCS Set field of the HT Capabilities field at both transmitter and recipient of the NDP. (#858) A STA shall set the NUM_EXTEN_SS parameter of the TXVECTOR to zero in the PHY TXSTART.request primitive corresponding to an NDP transmission.

CID 5393

	5393
	163.21
	9.17.2.4.3
	This paragraph gives the restriction for maximum number of sounded dimensions during calibration exchange, when extensive Ht_LTFs is not supported by the recipient. The same requirement should also be added for sounding packets used for link adaptation, implicit TxBF exchange, explicit TxBF exchange, and antenna selection.
	Add similar paragraphs in link adaptation, implicit TxBF exchange, explicit TxBF exchange, and antenna selection.


Proposed Resolution: Counter
Discussions: 
According to the resolution of CID 5390, the Ntx requirement for sending a sounding packet in the calibration exchange, when staggered-sounding receiving capability is not supported by the receiver, should be separately specified in NDP and regular sounding. 

Moreover, a similar requirement should be added for ASEL sounding exchanges. But link adaptation, implicit TxBF and explicit TxBF exchanges do not need a similar requirement.

TGn Editor: in page 166 of D3.02, make the following modifications on the paragraph in lines 26-32:
When transmitting a sounding PPDU during step 1 of a calibration procedure, if the Receive Staggered Capability

subfield in the Transmit Beamforming Capability information element transmitted by the intended

receiver is zero, the number of antennas used by the sender should be less than or equal to the number indicated

in the Channel Estimation Capability subfield in the Transmit Beamforming Capability information element

transmitted by the intended receiver. (#1551) then: 

(1) When the sounding PPDU is not an NDP, the number of antennas used by the sender should be less than or equal to the minimum value of the number of space time streams indicated in the Channel Estimation Capability subfield transmitted by the intended receiver, and the maximum number of space time streams implied by the receiver’s Supported MCS Set field and Rx STBC subfield in HT capabilities. 

(2) When the sounding PPDU is an NDP, the number of antennas used by the sender should be less than or equal to the number indicated in the Channel Estimation Capability subfield in the Transmit Beamforming Capability information element transmitted by the intended receiver.
TGn Editor: in page 174 of D3.02, after Figure 9-38, insert two paragraphs as:
Figure 9-38—Receive antenna selection
The ASEL receiver uses different antenna sets to receive these sounding PPDUs, estimates

channel state information after receiving all these sounding PPDUs, and conducts the antenna selection.

When transmitting a sounding PPDU sent in transmit and receive ASEL exchanges in Figures 9-37 and 9-38, the

NUM_EXTEN_SS parameter of the TXVECTOR shall not be set to a value greater than the limit indicated

by the Channel Estimation Capability subfield in the Transmit Beamforming Capabilities field transmitted

by the STA that is the intended receiver of the PPDU. When the sounding PPDU is an NDP, the number

of spatial streams corresponding to the MCS parameter of the TXVECTOR shall not exceed the limit

indicated by the Channel Estimation Capability subfield in the Transmit Beamforming Capabilities
field transmitted by the STA that is the intended receiver of the NDP.
When transmitting a sounding PPDU sent in transmit and receive ASEL exchanges in Figures 9-37 and 9-38, if the Receive Staggered Capability subfield in the Transmit Beamforming Capability information element transmitted by the intended receiver is zero, then: 

(1) When the sounding PPDU is not an NDP, the number of antennas used by the sender should be less than or equal to the minimum value of the number of space time streams indicated in the Channel Estimation Capability subfield transmitted by the intended receiver, and the maximum number of space time streams implied by the receiver’s Supported MCS Set field and Rx STBC subfield in HT capabilities. 

(2) When the sounding PPDU is an NDP, the number of antennas used by the sender should be less than or equal to the number indicated in the Channel Estimation Capability subfield in the Transmit Beamforming Capability information element transmitted by the intended receiver.
When both transmitter and receiver have antenna selection capabilities, the peer station shall use a fixed subset ….

Notice: This document has been prepared to assist IEEE 802.11. It is offered as a basis for discussion and is not binding on the contributing individual(s) or organization(s).  The material in this document is subject to change in form and content after further study. The contributor(s) reserve(s) the right to add, amend or withdraw material contained herein.





Abstract


This submission proposed resolutions to CID 5390 in the Channel Sounding comment group, and CID 5393 in TxBF comment group. The proposed modifications are based on D3.02.
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