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· The following six comments are related to the multiplication of the first column of PVHTLTF to VHT-SIG-B. 
	CID
	By
	Page
	Clause
	Comment
	Proposed Change

	4499
	DANING GONG
	176.27

	22.3.3
	There is a conflict in the use of symbol P, which is also reused in 22.3.18.5.2 to denote the total transmit power. Furthermore, there is no explicit definition of matrix P.
	Please change matrix P to matrix P_VHTLTF, where _VHTLTF means that VHTLTF is the subscript of P.

	5122
	Sigurd Schelstraete
	176.27
	22.3.3
	Notation is not defined
	The notation [P]_u is not defined anywhere.
Either define or reword bullet item k).

	5124
	Sigurd Schelstraete
	177.35
	22.3.3
	Use of [P]_u not needed for SU packet
	Use of [P]_u implies MU behavior. This contradicts the caption which explicitly mentions SU.

	5125
	Sigurd Schelstraete
	177.35
	22.3.3
	Find better label for block that is currently labeled as "multiply by 1st column of [P]_u"
	Instead of labeling the block "multiply by 1st column of [P]_u", a more appropiate name should be found for this operation.
This also applies to all subsequent figures in 22.3.3.

	4585
	Jens Tingleff
	177.38
	22.3.3
	(also page 178 figure 22-5) The drawings use [P]u where the equations appear to have P subscript VHTLTF.
	Change [P]u to PVHTLTF (in line with words in subclause 22.3.4.8 "h)" on page 186 line 12) or define [P]u

	5126
	Sigurd Schelstraete
	178.06
	22.3.3
	For MU operation, us of [P]_u should show actual user indices

	For all users, [P]_u is used. This should be replace with [P]_0, ..., [P]_(Nu-1) - but don't forget to define [P]_u first ...


Discussions:
On the context of 22.3.3, P is referred as the pattern of VHT-LTF; however, in TGac Draft D2.2, P is defined as pilot subcarriers defined in 18.3.5.10 (OFDM modulation) or total transmit power in 22.3.18.5.2 (Transmit center frequency leakage). As the comments point out, PVHTLTF should be used instead of P. 

In addition, the phrase “the first column of [PVHTLTF]u“ is erroneous in both SU and MU cases. 
· In SU case, user index is not defined. 
· In MU case, as defined at 204.18  in TGac D2.0 (22.3.8.2 VHT portion of VHT format preamble), [Q]N indicates a matrix consisting of the first N columns of matrix Q. (This definition does not exist on TGac D2.2; however, it remains at page 1705 on Std. 802.11 - 2012.) [PVHTLTF]u means the first u columns of PVHTLTF; therefore, “the first column of [PVHTLTF]u“ always provides the first column of PVHTLTF. Fig. I illustrates this problem. It is obvious that the error should be fixed. One of the simple solutions is to replace [PVHTLTF]u with PVHTLTF for user u. 

(Of course, this is not exact explanation for “a part of the first column of PVHTLTF which corresponds to user u.” But it is enough to describe overview of the transmitter block diagram. The exact numerical formula is in Equation (22-38) in Clause 22.)
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Fig. I: The current and correct definitions of the 1st column of [PVHTLTF]u
Proposed resolutions to CIDs 4499, 5122, 5124, 5125, 4585 and 5126: 
Revised. 11-12/0525r1 provides the proposed changes for the text and figures which use ‘PVHTLTF’ instead of ‘[P]u.’ 

Change D2.2 22.3.3 (Transmitter block diagram) as follows: 

At 176.18:  Change as follows. 
k) Multiply by 1st column of [P]u PVHTLTF
At 177.4: Replace Figure 22-4 to the following one. 


[image: image2.emf]Insert GI 

and 

Window

Analog 

and RF

CSD 

per 

STS

CSD 

per 

STS

Insert GI 

and 

Window

Insert GI 

and 

Window

Analog 

and RF

Analog 

and RF

S

p

a

t

i

a

l

 

M

a

p

p

i

n

g

M

u

l

t

i

p

l

y

 

b

y

 

1

s

t

C

o

l

u

m

n

 

o

f  

[

P

]

u

P

V

H

T

L

T

F

IDFT

IDFT

IDFT

B

C

C

 

E

n

c

o

d

e

r

B

C

C

 

I

n

t

e

r

l

e

a

v

e

r

C

o

n

s

t

e

l

l

a

t

i

o

n

 

M

a

p

p

e

r

V

H

T

-

S

I

G

-

B

 

B

i

t

 

R

e

p

e

t

i

t

i

o

n

 

i

f  

B

W

>

2

0

M

H

z

.

.

.

.

.

.


At 177.27: Replace Figure 22-5 to the following one.
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· The following comment is related to the transmitter block diagrams for VHT-STF and VHT-LTF. 
	CID
	By
	Page
	Clause
	Comment
	Proposed Change

	4643

	Juho Pirskanen
	177.27
	22.3.3.
	None of the block figures are explaining how the VHT-STF and VHT -LTF are transmitted
	Insert new figures or indicate in existing figures which of existing figures are applicable.


Discussions:
Actually, there are no block diagrams for VHT-STF and VHT-LTF. It follows the existing transmit block diagrams for non-HT and HT PPDUs in IEEE802.11 – 2012 (see the figures listed below).   
· Figure 18-12: The transmitter and receiver block diagram for the OFDM PHY
· Figure 20-2: The transmitter block diagram for non-HT portion of HT PPDU

· Figure 20-3: The transmitter block diagram for HT portion of HT PPDU

It is reasonable to include no block diagrams for VHT-STF and VHT-LTF to keep consistency with the existing standard document. How to create VHT-STF and VHT-LTF are explicitly defined in 22.3.4.6 (Construction of VHT-STF) and 22.3.4.7 (Construction of VHT-LTF), which are enough for clarification. 
Proposed resolution to CID 4643: 
Rejected. It is reasonable to include no block diagrams for VHT-STF and VHT-LTF to keep consistency with the existing standard document. How to create VHT-STF and VHT-LTF are explicitly defined in 22.3.4.6 (Construction of VHT-STF) and 22.3.4.7 (Construction of VHT-LTF), which are enough for clarification.
· The following three comments are related to revisions for Figures 22-4 through 22-6. 

	CID
	By
	Page
	Clause
	Comment
	Proposed Change

	5123
	Sigurd Schelstraete
	177.35
	22.3.3.
	Improve Figure 22-4
	Put curly bracket underneath blocks shown in Figure 22-4 to show N_STS spatial streams and N_TX transmit chains (similar to what is done in Figure 22-3)

	5127

	Sigurd Schelstraete

	178.04

	22.3.3

	Improve Figure 22-5

	Put curly bracket underneath blocks shown in Figure 22-5 to show N_STS,u, N_STS,total and N_TX (similar to what is done in Figure 22-3)


	5128
	Sigurd Schelstraete

	179.04

	22.3.3

	Improve Figure 22-6
	Put bracket underneath blocks shown in Figure 22-6 to show N_ES, N_SS, N_STS,total and N_TX (similar to what is done in Figure 22-3)


Discussions:
To show the numbers of spatial streams, stpace-time streams, transmitter chains in transmit block diagrams will be useful for understanding. 
Proposed resolution to CIDs 5126, 5127 and 5128: 
Accepted. 11-12/0525r1 provides the proposed changes for the Figures 22-4 to 22-6 to clarify the numbers of data streams, spatial streams, space-time streams and transmit chains in each sub-block.
Change D2.2 22.3.3 (Transmitter block diagram) as follows:
At 177.04: Replace Figure 22-4 to the following one. 
(The revised figure is based on the resolution to CIDs 4499, 5122, 5124, 5125, 4585 and 5126 in11-12/0525r1.)
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At 177.27: Replace Figure 22-5 to the following one.

(The revised figure is based on the resolution to CIDs 4499, 5122, 5124, 5125, 4585 and 5126 in11-12/0525r1.)
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At 178.02: Replace Figure 22-6 to the following one. 
(The revised figure is based on the resolution to CIDs 4499, 5122, 5124, 5125, 4585 and 5126 in11-12/0525r1.)
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· The following comments are related to revisions for Figure 22-6, Figure 22-7, Figure 22-8 and Figure 22-9. 

	CID
	By
	Page
	Clause
	Comment
	Proposed Change

	4569
	Eldad Perahia
	179.43
	22.3.3
	The encoder parser is only used for BCC

	Change "Encoder parser" to "BCC encoder parser" in Figure 22-6, 8, 9

	4077
	Adrian Stephens
	180.14
	22.3.3
	p170.30: "indexed by u, where u takes values 0 to NUM_USERS-1."

Figure 22-7 shows 1-based indexing
	Change figure 22-7 to show 0-based indexing.  (lines 14 and 25)


	5130
	Sigurd Schelstraete
	180.14
	22.3.3
	Users should be labelled 0 - Nu-1
	In Figure 22-7, users are label 1-Nu. In Figure 22-5, they are labeled 0 - Nu-1. The latter is more consistent with practice used in the text. Change labeling to 0 - Nu-1 in Figure 22-7.

	5432

	Yusuke Asai
	180.14
	22.3.3
	The smallest and largest numbers of user indices should be 0 and N_u - 1as well as Figure 22-5, respectively.
	Change "User 1" to "User 0" and "User N_u" to "user N_u-1."


Discussions: 

All of the proposed changes are reasolable. In conjunction with CID 4569, we should explain the cases with BCC and LDPC encoding individually. Figure 22-6, Figure 22-8 and Figure 22-9 include both the cases with BCC and LDPC encoders; however, it makes clearer to show a couple of transmitter block diagrams for both FEC encoders. 

Proposed resolution to CIDs 4569, 4077, 5130 and 5432: 
Revised. 11-12/0525r3 provides the following proposed changes: 

· Change the labels of ‘FEC Encoder’ to ‘BCC Encoder’
· Renumber the user index for MU transmission
· Delete redundant blocks of ‘LDPC tone mapper’ in the cases with BCC encoding (Figure 22-6, Figure 22-8 and Figure 22-9)
· Add figures for the cases with LDPC encoding which correspond to Figure 22-6, Figure 22-8 and Figure 22-9.
Change D2.2 22.3.3 (Transmitter block diagram) and the related sections as follows:
At 176.06: change the bullet item as follows: 
c) BCC Encoder parser

At 181.46: Change the bullet item in 22.3.4.4 (Construction of L-SIG) as follows: 

b) FEC BCC Encoder: Encode the L-SIG symbol …
At 182.19: Change the bullet item in 22.3.4.5 (Construction of VHT-SIG-A) as follows: 

b) FEC BCC Encoder: Encode the data by a convolution coder …
At 184.18: Change the bullet item in 22.3.4.9 (Construction of the Data field in an SU PPDU) as follows: 

d) BCC Encoder Parser: Divide …
At 219.52: Change the first sentence in 22.3.10.5.3 (Binary convolutional coding and puncturing) as follows: 

The BCC encoder parser output sequences of …
At 177.59: Change the sentence for Figure 22-6 as follows: 

Figure 22-6 shows the transmitter blocks used to generate the Data field of a 20 MHz, 40 MHz and 80 MHz VHT SU PPDU with BCC encoding.
At 178.02: Replace Figure 22-6 to the following one. 

(The revised figure is based on the resolution to CIDs 5126, 5127 and 5128 in this document.)
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At 178.37: Change the caption of Figure 22-6 as follows: 

Figure 22-6—Transmitter block diagram for the Data field of a 20 MHz, 40 MHz or 80 MHz SU PPDU with BCC encoding
At 178.40: Remove the Note for Figure 22-6: 

Note:

— There can be 1 to 12 FEC encoders when BCC encoding is used

— The stream parser can have 1-8 outputs

— The BCC interleavers are not used for LDPC encoded streams

— The LDPC tone mappers are not used for BCC encoded streams

— When STBC is used, the STBC block has twice as many outputs than inputs

— When spatial mapping is used, there can be more transmit chains than space time streams
— The number of inputs to the spatial mapper can be 1-8
At 178.52: Insert the following figure, caption and sentence for clarification of SU transmission with LDPC coding: 

(To TGac Editor: Please renumber the figure during editing work.)
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Figure 22-6.1 – Transmitter block diagram for the Data field of a 20 MHz, 40 MHz or 80 MHz SU PPDU with LDPC encoding
Figure 22-6.1 shows the transmitter blocks used to generate the Data field of a 20 MHz, 40 MHz and 80 MHz VHT SU PPDU with LDPC encoding. 
At 179.02: Replace Figure 22-7 to the following one.

(The revised figure is based on the resolution to CIDs 5126, 5127 and 5128 in this document.)
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At 180.02: Replace Figure 22-8 to the following one.
(The revised figure is based on the resolution to CIDs 5126, 5127 and 5128 in this document.)
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At 180.29: Change the caption of Figure 22-8 as follows: 

Figure 22-8—Transmitter block diagram for the Data field of a 160 MHz SU PPDU with BCC encoding
At 180.30: Insert the following block diagram, caption and sentence for clarification of SU transmission with LDPC coding:
(To TGac Editor: Please renumber the figure during editing work.)
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Figure 22-8.1—Transmitter block diagram for the Data field of a 160 MHz SU PPDU with LDPC encoding
At 181.02: Replace Figure 22-9 to the following one.

(The revised figure is based on the resolution to CIDs 5126, 5127 and 5128 in this document.)
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At 181.39: Change the caption of Figure 22-9 as follows: 

Figure 22-9—Transmitter block diagram for the Data field of an 80+80 MHz SU PPDU with BCC encoding
At 181.40: Insert the following block diagram, caption and sentence for clarification of SU transmission with LDPC coding:

(To TGac Editor: Please renumber the figure during editing work.)
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Figure 22-9.1—Transmitter block diagram for the Data field of a 80+80 MHz SU PPDU with LDPC encoding
At 178.53: Change the sentence for the descritption of Figure 22-8 and Figure 22-9 as follows: 
Figure 22-8 and Figure 22-922-8.1 show the transmit process for generating the Data field of a contiguous 160 MHz and a non-contiguous 80+80 MHz VHT SU PPDU with BCC and LDPC encoding, respectively. 
Figure 22-9 and Figure 22-9.1 show the transmit process for generating the Data field of a non-contiguous 80+80 MHz VHT SU PPDU with BCC and LDPC encoding, respectively. 
· The following four comments are related to the lavel “Spatial Mapping” for Figure 22-6 through Figure 22-9. 

	CID
	By
	Page
	Clause
	Comment
	Proposed Change

	5129
	Sigurd Schelstraete
	179.04
	22.3.3
	Figure 22-6 should also cover case with beamforming
	Replace label "Spatial Mapping" with "Spatial Mapping/Steering Matrix"

	5131
	Sigurd Schelstraete

	180.04
	22.3.3
	Figure 22-7 should also cover case with beamforming
	Replace label "Spatial Mapping" with "Spatial Mapping/Steering Matrix"

	5132
	Sigurd Schelstraete
	181.04
	22.3.3
	Figure 22-8 should also cover case with beamforming
	Replace label "Spatial Mapping" with "Spatial Mapping/Steering Matrix"

	5133
	Sigurd Schelstraete
	182.04
	22.3.3
	Figure 22-9 should also cover case with beamforming
	Replace label "Spatial Mapping" with "Spatial Mapping/Steering Matrix"


Discussion: 
TGac Draft D2.2 and Std. 802.11-2012 explain the function of “Spatial Mapping” as follows: 

· In 22.3.4.9 (Construction of the Data field in an SU PPDU) of TGac D2.2: 

[at 187.65] “n) Spatial Mapping: Apply the Q matrix as described in 22.3.10.11.1 (Transmission in VHT format).”
· In 22.3.10.11.1 (Transmission in VHT format) of TGac D2.2: 
[at 241.07] “Note that implementations are not restricted to the spatial mapping matrix examples listed in Section 20.3.11.11.2 (Spatial mapping) and the number of transmit chains NTX could be up to 8.
· In 20.3.11.11.2 (Spatial mapping) of Std 802.11-2012:  
[at the last paragraph in page 1722] “Below are examples of spatial mapping matrices that might be used. There exist many other alternatives; implementation is not restricted to the spatial mapping matrices shown. The examples are:”

( following the sentence, four types of spatial mapping, “a), b), c) and d)” are introduced. 

[at the second to the last line in page 1723] 
“d) Beamforming steering matrix: Qk is any matrix that improves the reception in the receiver based on some knowledge of the channel between the transmitter and the receiver.”

Therefore, beamforming is included in one of the cases for “Spatial Mapping.” There is no need to change the label. 

Proposed Resolutions to CIDs 5129, 5132, 5132 and 5133: 
Rejected. Beamforming is included in one of the cases for “Spatial Mapping.” There is no need to change the label.
· The following three comments are related to lack of explanation for Figure 22-5. 

	CID
	By
	Page
	Clause
	Comment
	Proposed Change

	5134
	Sigurd Schelstraete
	182.51
	22.3.3
	Explicitly add that Figure 22-4 shows SU PPDU
	Replace "VHT-SIG-B field of the VHT PPDU" with "VHT-SIG-B field of a VHT SU PPDU"

	5434
	Yusuke Asai
	182.51
	22.3.3
	In subsection 22.3.3, there is no specific explanation for Figure 22-5.
	Change the sentence which starts on P182L51 as "Figure 22-4 shows..." to "Figures 22-4 and 22-5 show the transmit process for generating the VHT-SIG-B field of SU and MU VHT PPDUs, respectively."


	5135
	Sigurd Schelstraete
	182.53
	22.3.3
	Description of Figure 22-5 is missing
	Add description of Figure 22-5 before description of Figure 22-6


Discussion: 

There is no specific explanation for Figure 22-5 in section 22.3.3 and should be added. This comment has already been resolved by editor on TGac D2.2. (corresponding CID is 4001.)
(Old text: At 183.49 on TGac D2.1)

Figure 22-4 shows the transmit process for generating the VHT-SIG-B field of the VHT PPDU. Figure 22-6 shows … 
(Revised text: At 177.1 on TGac D2.2)

Figure 22-4 and Figure 22-5 show the transmit process for generating the VHT-SIG-B field of a VHT SU PPDU and VHT MU PPDU, respectively, using one frequency segment(#4001). Figure 22-6 shows …
Proposed Resolutions to CIDs 5434 and 5135: 
Accepted. TGac D2.2 has revised the text to explain Figure 22-5. 
Appendex 

The resulting figures applying all of the proposed resolutions without redlines are as follows: 

[image: image14.emf]Figure 22-4  (revised)

 
[image: image15.emf]Figure 22-5  (revised)

 
[image: image16.emf]Figure 22-6  (revised)

 
[image: image17.emf]Figure 22-7  (revised)

 
[image: image18.emf]Figure 22-8  (revised)

  
[image: image19.emf]Figure 22-9  (revised)
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Abstract


This submission contains proposed comment resolutions to comments received during WG letter ballot 187.





The comments included are non-editorial comments on transmitter block diagram.





There are 21 such comments: 4499, 5122, 4643, 5123, 5124, 5125, 4585, 5127, 5126, 5128, 5129, 4569, 5131, 4077, 5130, 5432, 5132, 5133, 5134, 5334 and 5135. 





R0: Initial Version





R1: Revise the text for resolutios and change the cited page numbers. Reference draft was changed from TGac D2.0 to D2.2.





R2: Revise the resolution to CIDs 4569, 4077, 5130 and 5432 for clarification of the cases with LDPC encoding.





R3: Revise the resolution to CIDs 4569, 4077, 5130. (delete the note for Figure 22-6) 
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