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Calibration:

CIDs 240 and 241
	240
	153.05
	9.17.2.4.2
	A
	"MIMO CSI Matrices Measurement frame" is no longer used
	Change to "MIMO CSI Matrices frame"

	241
	153.12
	9.17.2.4.2
	A
	"MIMO CSI Matrices Measurement frame" is no longer used
	Change to "MIMO CSI Matrices frame"


Proposed resolution: Counter. While the ad hoc agreed in Orlando to accept these comments, since then the editor has further modified the terminology for explicit feedback frame.  The frame that was formerly called “MIMO CSI Matrices frame” is now simply the “CSI frame”.  These changes have been made throughout the document.  So we should change this resolution to “Counter: accept terminology changes made by the editor, no action required”
CIDs 244 and 245

	244
	154.31
	9.17.2.4.2
	Missing description of "Step 3" in Figure n57
	Add descriptive text for step 3

	245
	155.25
	9.17.2.4.2
	Missing description of "Step 3" in Figure n58
	Add descriptive text for step 3 or refer to the text added for Figure n57


The “Step 3” referred to in these figures was the return of a reciprocity correction vector
by the calibration initator to the calibration responder.  The reciprocity correction vector frame was removed in D1.07, as was this third step in the procedure.  Reference to the third step was erroneously left in or returned to these figures.  These references have been removed from the figures by the  editor in reponse to a related editorial comment. 

Proposed resolution: Counter: accept changes made by the editor to Figures n57 and n58 (181m and 181n in D2.01) removing references to “Step 3”

CID 1514

	1514
	70.19
	7.3.2.49.6
	CSI Max Number of Rows Beamformer Supported field could be used for calibration initiator.
	Modify the Definition column of CSI Max Number of Rows Beamformer Supported row as follows;
"Indicates the maximum number of rows of CSI explicit feedback from the beamformee (or calibration responder) that the beamformer (or calibration initiator) can support when CSI feedback is required."
In addition, add statement such as "A STA that is capable to participate in calibration (Calibration subfield value is 1 or 3) shall set CSI Max Number of Rows Beamformer Supported subfield to appropriate value, even if a STA doesn't set Explicit BF CSI Feedback subfield to a non-zero value." in 9.17.2.4.2.


Proposed resolution: Accept.

CID 1550

	1550
	153.44
	9.17.2.4.2
	Though, Figure n57 indicates TRQ=1 in the frame of cal position  2, there is no description of it in the text.
	Add ", and the TRQ field in the HT Control field in this frame shall be set to 1." at the last of the sentence on line-43,44.


Proposed resolution:  Accept
CID 1551

	1551
	154.04
	9.17.2.4.2
	This paragraph states that the sounding dimension shall not be greater than the estimation capability of the receiver. However, this is not sufficient rule when the estimation dimension of the initiator is smaller than the number of antennas of the responder.
	Add statement after line-11, such as;
If the number of antennas of calibration responder is greater than the number indicated in the Channel Estimation Capability subfield in the Transmit Beamforming Capability information element transmitted by the calibration initiator and Receive Staggered Capability subfield in the Transmit Beamforming Capability information element transmitted by the calibration initiator is zero, the number of used antennas for transmitting sounding packet by the calibration responder should be equal to the number indicated in the Channel Estimation Capability subfield in the Transmit Beamforming Capability information element transmitted by the calibration initiator. In addition, when transmitting CSI feedback from the calibration responder, same antennas with same ordering as transmitting sounding packet shall be used by the calibration responder.


Proposed resolution:  Accept in principle.  Counter with the following. 

Instruct the editor to add the following text after the paragraph ending on page 151 line 7 (D2.01).
If the calibration responder has more antennas than the number indicated in the Channel Estimation Capability subfield in the Transmit Beamforming Capability information element transmitted by the calibration initiator, and the Receive Staggered Sounding Capable subfield in the Transmit Beamforming Capability information element transmitted by the calibration initiator is zero, the calibration responder should use no more antennas when transmitting the sounding packet than the number indicated in the Channel Estimation Capability subfield in the Transmit Beamforming Capability information element transmitted by the calibration initiator. In addition, the CSI Report field transmitted by the calibration responder shall use the same antennas with the same ordering as used by the calibration responder when transmitting the sounding packet.
CID 1552

	1552
	154.25
	9.17.2.4.2
	There is no explicit statement how to STA react when this calibration sequence would be broken.
	Add statement here such as " A calibration initiator should stop calibration sequence of Step 1, if the response frame, i.e., frame of calibration position is 1 or ACK frame as a response to frame having calibration position =3, is not received correctly within expected time. In this case, calibration initiator may re-start calibration sequence with different value of Calibration Sequence in the Calibration Control subfield of the HT Control field from the previous one. A calibration responder should quit calibration sequence of Step 1, if the frame having calibration position=3 is not received correctly within expected time."


Proposed resolution:  Accept in principle.  Counter with the following instruction to the editor.

Editor:  insert the following paragraph after the paragraph that ends on page 151, line 20 of D2.01.

The calibration initiator should abort the calibration sequence shown in Step 1 in Figure 181m(D2.01), if either of the response frames from the calibration responder (the frames shown as Cal Position 2 and ACK in Step 1) is not received correctly within the expected time.  If the calibration initiator aborts the calibration sequence, it may re-start the calibration sequence with a value of the Calibration Sequence in the Calibration Control subfield of the HT Control field which is different from the value used in the aborted sequence. The calibration responder should quit the calibration sequence shown in Step 1, if the frame having Calibration Position 3 is not received correctly within expected time.
CID 1554

	1554
	154.62
	9.17.2.4.2
	Here is a description how to use segmentation, but it is not complete.
	Add "If necessary, the MIMO CSI Matrices Report field may be split into up to 8 frames, at least to be fit within management frame body. The length of each segment shall be equal number of octets for all segments except the last, which may be smaller." just before the sentence of "The Remaining Matrix Segment field ..."


Proposed resolution:  Accept in principle.  Counter with the following instruction to the editor.

Editor:  insert the following text at the beginnining of the paragraph that starts on page 151, line 37 of D2.01. 

If necessary, the CSI Report field may be split into up to 8 segments, to be transmitted in separate frames, in order to fit within the management frame body. The length of each segment shall be an equal number of octets for all segments except the last, which may be smaller.

CID 1555
	1555
	155.01
	9.17.2.4.2
	Here is a description how to use segmentation, but it is not complete.
	Add "When a Report field is not segmented, its Remaining Matrix Segment subfield shall be set to 0." just after the sentence at line-1.


Proposed resolution:  Accept.

CID 1557

	1557
	155.53
	9.17.2.4.2
	It is not clear how to set TRQ field in the frame of cal position is 2, because Figure n58 says it includes TRQ=1 but there is no mention in the text here.
	Add ", and the TRQ field in the HT Control field in this frame shall be set to 1." at the last of the sentence on line-52,53.
Technically, this may not be necessary, because sounding from A would be transmitted independent on TRQ from STA-B. But keeping consistent rule between the two sounding flavors, I propose this.


Proposed resolution:  Accept.  Instruct the editor to add the proposed text at the end of the paragraph ending on page 152 line 47 of D2.01.

CID 2388 and 2389

	2388
	152.50
	9.17.2.4.1
	
	
	"Calibration is applicable to any STA with more than one RF chain."

This is ambiguous.  Does it mean the initiation of a calibration sequence?
What does "applicable to"
	As it stands it tells me nothing.  Delete the sentence.

	2389
	152.51
	9.17.2.4.1
	
	
	"A STA with one or more RF chains may participate in a calibration exchange with another STA initiating the exchange."


Whoopie.   I guess it tells us that a STA with zero RF chains can't participate in a calibration exchange,  but that's hardly very surprising.

This sentence tells us nothing.
	Either fix it so it says something,  or remove it. 
If fixed and it's informative,  turn it into a NOTE-.


Proposed resolution:  Counter by instructing the editor to replace the last two sentences in the paragraph beginning on page 149 line 20 (D2.01) with the following note.

NOTE: Calibration is not meaningful or useful for a STA with a single duplex RF chain.  STAs with two or more duplex RF chains should be calibrated in order to engage in implicit transmit beamforming.  STAs with any number of RF chains, including those with a single duplex RF chain, may participate in a calibration exchange as a calibration responder.
CID 2392
	2392
	155.13
	9.17.2.4.2
	Figure n58 shows how the separation between a frame containing NDP announce and the actual NDP frame varies according to whether that frame requires a response after SIFS or not.

In my opinion, this sequence adds complexity and is more likely to create corner cases whose solution adds yet more complexity.
	I would change the NDP rules so that a frame that contains an NDP announcement is always followed by the NDPs.   Any "response after SIFSs" occurs only after the last NDP has been successfully received (i.e. a valid PHY-RXSTART.indication).


Proposed resolution:  Reject on the grounds that this comment requires changes in 9.19 as well as 9.17.2.4.  Commenter referes to problematic corner cases without providing any concrete examples. [Alternative is to transfer to MAC ad hoc.]

CID 2397

	2397
	155.55
	9.17.2.4.2
	"According to the NDP Announcement in the Calibration Start frame, STA A shall transmit NDP as a sounding PPDU after SIFS interval."

The meaning of the first phrase is unclear.  However,  assuming that it means: "Because it set the NDP Announcement field to 1 in the Calibration Start frame,",   what we have is a duplicate of the NDP transmission rules.   So we don't need a "shall" here.
	Reword thus: "Because it set the NDP Announcement field to 1 in the Calibration Start frame, STA A transmits an NDP as a sounding PPDU after a SIFS interval."


Proposed resolution:  Accept.
CID 2398

	2398
	155.65
	9.17.2.4.2
	
	
	"After Step 1, calibration procedure shall be followed by Step 2, of Figure n57".

Figure n57 is less definitive and more an illustration of the process.  It certainly doesn't have the precision of the text.   So citing it in this normative requirement is probably the wrong thing to do.
	Split the subclause into four parts,  one for common bits,  one for non-NDP,  one for NDP and one for steps 2 and 3.

Reference the last part from the quoted text as follows:
"After Step 1 follow the calibration procedure defined by step 2 in 9.x.x.x.x"


Proposed resolution: Counter with the following.  
Instruct the editor to replace the sentence in question with the following text.
The remaining message exchange in the calibration procedure is not time critical.

When the MIMO channel measurements become available at STA B, STA B shall send one or more CSI

frames that contain the CSI Report (as shown in Step 2 in Figure 181m). This CSI Report shall have full precision, i.e, Ng=1 (no grouping) and Nb=3 (8 bits). In these CSI frames, the Calibration Sequence subfields in the HT Control field shall be set to the same value that is indicated in the Calibration Sounding Complete frame. These

CSI frames shall have a frame type of Management Action +HTC.

CID 2399
	2399
	156.08
	9.17.2.4.2
	
	
	"shall itself be responsible for accounting for the spatial mapping in both its local channel estimate"

A normative requirement to be responsible is hard to test.
A responsibility for accounting is something that I've passed on to my wife,  and not something I expect the wireless adaptor of my laptop to be able to do.
	Don't beat around the bushes or dilly-dally along the highways and byeways of the spec.
Clearly state what the STA is to do,  or alternatively what should be the outcome of it doing it.


Proposed resolution:  Counter with the following.  Instruct the editor to delete the entire sentence that contains the phrase that is the subject of the comment.  Also delete the sentence that starts on page 151 line 12 of D2.01: “Before computing the correction matrices, the calibration initiator of this frame exchange shall itself be responsible for accounting for the spatial mapping in both its local channel estimate as well as in the quantized CSI fed back to it.”
CID 2869
	2869
	155.00
	9.17.2.4.2
	The calibration procedure with NDP does not fit the RTS/CTS like mechanism that can be very useful for protection
	Redefine the calibration procedure to allow STA A-wrapper (RTS); STA B-wrapper (CTS); STA A-NDP; STA B-NDP …


Proposed resolution:  Reject on the grounds that this clause provides information on the calibration sequence itself.  Protecting the calibration sequence with external RTS/CTS, with external CTS-to-self, without protection, or using integrated RTS/CTS with calibration sequence would be an implementation choice.

CID 3249
	3249
	152.00
	9.17.2.4.2
	Calibration should not mandatory for one space-time stream. 
	Make calibration optional for one space-time stream. 


Proposed resolution:  Reject.  Calibration is not mandatory for any STAs except those that indicate their capability to act as an implicit beamformer.  Any STA that is capable of acting as an implicit beamformer will have at least two RF chains, and will thus be capable of transmitting at least two spatial streams.  Therefore any STA that is implicit transmit beamforming capable should be required to support calibration.            

BF Misc.:

CID 711

	711
	4.59
	3
	"A PPDU in which the Not Sounding field in the HT-SIG is set to zero": this is a circular definition because in the Not Sounding field definitinon we have: "Set to 0 indicates that PPDU is a Sounding PPDU" 
	define a Sounding PPDU as a PPDU which may be used to measure the STA to STA channel (or Antenna to Antenna channel)


Proposed resolution:  Counter.
Instruct the editor to modify the clause 3 definition of “sounding PPDU” as follows:

3.x sounding PPDU: A PPDU that is transmitted to enable the recipient STA to form an estimate of  the channel between the transmitting STA and the receiving STA. The Not Sounding field in the HT-SIG is set to zero in sounding PPDUs.

CID 688

	688
	4.59
	3
	Definition of sounding PPDU is circular as the not-sounding bit in the HT-SIG is define as set to 0 for an sounding PPDU
	Change to a "packet that may be used for CSI estimation" (?)


Proposed resolution:  Counter with the same resolution as that for CID 711.

CID 1323

	1323
	148.18
	7.17.1
	Capability should be provided for fixed beam forming, using a directed matrix rather than implicit or explicit channel sounding.  Previous comment was not addressed.  
	Modify language to add "-preset"  to implicit and explicit feedback to create a fixed arbitrary beam from a matrix passed down from a higher layer [than the PHY].  It is claimed that this capability exists, however it is not clear how the result can be obtained.  Perhaps an example could be provided to show how the beamformer can be commanded to produce a fixed 90-degree sector pattern (consistent with array resolution) at either transmitter or receiver.


Proposed resolution:  Reject on the grounds that fixed beamforming capability is provided by the standard. Any spatial mapping matrix, including one that produces a fixed beam pattern, may be applied as long as it satisfies the limitations specified in 20.3.10.10.1 (Spatial Mapping).  The derivation of the spatial matrices is implementation dependent and beyond the scope of the standard. Receiver spatial processing is also implementation dependent and beyond the scope of the standard.

CID 1517

	1517
	88.19
	7.4a.4
	Action No ack aggregate should not be linked together with HT-block ack capability.  Should only be linked with Explicit Beamform capability.
	Add following sentences to the "Comments" column for Action No Ack on Table n42, n43, and n44.
May be present only if the A-MPDU is directed to a STA with Explicit CSI TxBF Capable and/or Explicit Non-Compressed Beamforming Feedback Matrix Capable and/or Explicit Compressed Beamforming Feedback Matrix Capable subfields of the TxBF Capability field set to 1.


Proposed resolution:  Reject. Action No Ack is a generic management frame type that has been defined to provide a capability to send management action frames that are not explicitly acknowledged at the MAC layer. While the current usage is limited to explicit beamforming there is no reason to limit the Action No Ack frame to be usable only with explicit beamforming.

CID 1681
	1681
	4.59
	3
	Sounding is achieved by either a PPDU with appropriate HT-LTFs or by using NDP. The NDP is not a sounding PPDU. Please summarize all the required definitions for sounding. For example, if a STA can send or receive sounding PPDUs (see Table n51) does this mean it refers only to staggered sounding, since sounding with NDP does not require a sounding PPDU. I think the defintions are not yet consistent.
	Please add definitions of Sounding, and Sounding with NDP, in addition to staggered sounding.


Proposed resolution:  Reject. NDP is a sounding PPDU. Adequate definitions of “sounding PPDU” and “staggered sounding” are given in Clause 3
CID 1819
	1819
	289.14
	20.3.12
	Sound packets are allowed to be beam formed or not.  The calculation of the correction matrices (for implict feedback) and the way calculation fo the steering matrix from the H matrix (for explicit feedback) is not specified.  So it is not clear how a device can estimate the channel from a sounding packet that was beam formed.  There is no reasonable way for two different devices to understand how the beam form matrix (V) at the other end of the link has been calculated.  
	Mandate that all sounding packets for transmit beam forming shall not be beam formed.  Sounding packets associated MRQ would not be subject to this restriction (since MCS feedback could be based on the beam formed channel). 


Proposed resolution:  Reject for the following reasons: 1) We assume that by “correction matrices” the commenter is referring to reciprocity correction used for calibration. Sounding PPDUs for calibration are not beamformed. The particular spatial mapping used for calibration is specified in 20.3.12.2 (Sounding PPDU for calibration).  2) The commenter is correct that there is no reasonable way to estimate the underlying channel from the steered sounding PPDU. However, the recipient of a sounding PPDU can calculate its own steering vectors from the estimate of the (effective) channel independently of whether the sounding PPDU was beamformed or not. Hence, there is no reason to mandate that sounding shall not be beamformed.
CID 3204
	3204
	281.00
	20.3.11
	The term "transmitter" and "receiver" is ambiguous
	Replace "the transmitter" & "the receiver" with "the beamformer" & "the beamformee", respectively.


Proposed resolution:  Accept. 
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This document addresses proposed resolutions to LB97 comments in the topic groups Calibration and BF Misc.
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