May 2011

doc.: IEEE 802.11-11/0684r0



 SEQ MTSec \r 1 \h \* MERGEFORMAT 

 SEQ MTChap \r 1 \h \* MERGEFORMAT 

IEEE P802.11
Wireless LANs

	D0.1 Comment Resolution – Segment Deparser

	Date:  May 9, 2011

	Author(s):

	Name
	Affiliation
	Address
	Phone
	email

	Youhan Kim
	Atheros
	
	
	youhan.kim@atheros.com

	
	
	
	
	



	CID
	Subclause
	Page
	Line
	Comment Type
	Comment
	SuggestedRemedy

	306
	22.3.3
	81
	39
	TR
	In the text, segment merging is described in the constellation mapper section, yet here the segment merging is within the IDFT block.
	Recommend an explicit segment merging block in diagram and its own section

	435
	22.3.11.8.1
	126
	1
	TR
	This describes the segment deparser as a minor section in the constellation mapper section
	Give segment deparsing its own section (e.g. after constellation mapping), and align the diagrams in 22.3.3 with where you put it (e.g. don't have per-segment STBC or CSD blocks in fig 22-6 and 22-7)

	1673
	22.3.11.8.1
	126
	2
	TR
	subblock index l needs to have explanatory notes
	the subblock l=0, which is defined in Equation (22-55)

	434
	22.3.11.8.1
	126
	3
	TR
	l is used two times in the same section with two different meaings - find a new variable letter
	As in comment


Response:
AGREE.

NOTE – This comments is on P91L20 (Equation (22-1)) of D0.1.

	CID
	Subclause
	Page
	Line
	Comment Type
	Comment
	SuggestedRemedy

	632
	22.3.11.8.2
	127
	11
	TR
	80+80 MHz is missing.  Also, contiguous 160 MHz has only one frequency segment.
	Change "In case of 160 MHz" to "In case of 160/80+80 MHz" on line 11.
Change "80 MHz frequency segments," to "80 MHz frequency portions/segments" on line 13.

	1680
	22.3.11.8.2
	127
	16
	ER
	t(k) is the only function to explain LDPC tone-mapping. So, expressions in Line 15 is not adequate.
	Hence, the overall LDPC tone mapping for contiguous 160MHz or nontiguous 80+80MHz can be described as Equation (22-xx)


Response:

DISAGREE

Note: 1680 was marked as ER and has already been resolved in D0.4 (AGREE).
Discussion:

The comments are on the LDPC tone mapping which is performed by
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While 160 MHz has only one frequency segment, the lower and upper 80 MHz portions have separate LDPC tone mappers.  Hence, the NSD in the equation above has to be modified to NSD/2.  Comments 632 and 1680 are saying that 80+80 MHz should also have the correction factor of NSD/2.  This is incorrect since NSD is defined per frequency segment.
Proposed Resolution Text:
22.3.3 Transmitter block diagram
The VHT PPDU can be generated using a transmitter consisting of the following blocks:
a) PHY Padding

b) Scrambler

c) Encoder parser

d) FEC encoders

e) Stream parser
f) Segment parser (for non-contiguous transmission)
g) BCC Interleaver

h) Constellation mapper
i) LDPC tone mapper
j) Segment deparser(#306)
k) Space time block encoder

l) Spatial mapper

m) Inverse discrete Fourier transform (IDFT)

n) Cyclic shift (CSD) insertion

o) Guard interval (GI) insertion

p) Windowing
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	· Transmitter block diagram 5 (contiguous 160 MHz)
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22.3.4.8 Construction of the Data field in an SU packet
22.3.4.8.1 Using BCC

i) Constellation Mapper: Map to BPSK, QPSK, 16-QAM, 64-QAM or 256-QAM constellation points(#338) as described in 22.3.11.9 (Constellation mapping).
j) Segment Deparser: For a contiguous 160 MHz transmission, merge the two frequency subblocks into one frequency segment as described in 22.3.11.9.3 (Segment deparser)(#306).
k) STBC: Apply STBC as described in 22.3.11.9.4 (Space-time block coding).
22.3.4.8.2 Using LDPC

h)
LDPC Tone Mapper: The LDPC tone mapping shall be performed on all LDPC coded streams as described in 22.3.11.8.2.
i) Segment Deparser: For a contiguous 160 MHz transmission, merge the two frequency subblocks into one frequency segment as described in 22.3.11.9.3 (Segment deparser) (#306).
j) 
STBC: Apply(#313) STBC as described in 22.3.11.9.4 (Space-time block coding).
22.3.11.7 Segment parser
For a contiguous 160 MHz or a non-contiguous 80+80 MHz transmission(Ed), the output bits of each stream parser are first divided into blocks of 
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 bits. Then, each block is further divided into two frequency subblocks of 
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 bits as shown in Equation (22-58).
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(22-58)

where
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is the largest integer less than or equal to 
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is the remainder resulting from the division of integer 
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is the 
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th bit of a block of 
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is the frequency subblock index, 
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is the bit k of the frequency subblock 
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is defined in Equation  GOTOBUTTON ZEqnNum813133  \* MERGEFORMAT (22-55)
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is defined in Table 22-5 (Frequently used parameters)
If 
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, then apply the segment parsing method described in Equation  GOTOBUTTON ZEqnNum918350  \* MERGEFORMAT (22-58) for 
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 blocks of 
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 segment parser input bits.  At this point, each stream parser output has 
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 residue bits.  Then, the residue bits are divided into blocks of 
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 bits, with each block being assigned to different frequency subblock (
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) in a round robin fashion.  The first 
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 bits are assigned to the frequency subblock with index 
[image: image35.wmf]0

l

=

.  Repeat 
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 times until all bits are distributed to the two frequency subblocks.
Segment parser is bypassed in case of a 20, 40 and 80 MHz VHT PPDU transmission(Ed), i.e.
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where
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is the frequency subblock index.  
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 for a 20, 40  and 80 MHz VHT PPDU transmission.
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is the bit 
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 of the frequency subblock 
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22.3.11.8 BCC interleaver
In case of a 20, 40 or 80 MHz VHT PPDU transmission(Ed), the bits at the output of the stream parser are divided into 
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 blocks of 
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 bits and each block shall be interleaved by an interleaver based on the Clause 17 interleaver. In case of contiguous 160 MHz or non-contiguous 80+80 MHz VHT PPDU transmissions, each frequency subblock of NCBPSS/2 output bits from the segment parser is interleaved by the interleaver for 80 MHz defined in this section. This interleaver, which is based on entering the data in rows, and reading it out in columns, has a different number of columns 
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  and rows 
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 for different bandwidths.  The values of 
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 are given in Table 22-13 (Number of rows and columns in the interleave)(#1179).
22.3.11.9 Constellation mapping
22.3.11.9.1 General
The streams of complex numbers in frequency subblock 
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 (l = 0 for 20, 40 and 80 MHz, l =0, 1 for 160 and 80+80 MHz) are denoted 
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22.3.11.9.2 LDPC tone mapping

If LDPC coding is used in the streams corresponding to a user u, at some rates the number of bits in each LDPC codeword may be smaller than the number of coded bits per OFDM symbols for user u (which, in the SU case, is equal to 
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). The LDPC tone mapping shall be performed on all LDPC coded streams as described in this subclause and using an LDPC tone-mapping distance parameter 
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 is constant for each bandwidth and its value for different bandwidths is given in Table 22-15 (LDPC tone mapping distance for each bandwidth)(#631).  LDPC tone mapping shall not be performed on streams that are encoded using BCC.

Table 22-15--LDPC tone mapping distance for each bandwidth

	Parameter
	20 MHz
	40 MHz
	80 MHz
	160 MHz, 80+80 MHz

	DTM
	4
	6
	9
	9


For a 20 MHz, 40 MHz, and 80 MHz VHT PPDU transmission(Ed), the LDPC tone mapping for LDPC-coded streams corresponding to user u is done by permuting the stream of complex numbers 
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(22-67)
generated by the constellation mappers, to obtain
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(22-68)
where 
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(22-69)
As a result of the LDPC tone mapping operation above, each two consecutively-generated complex constellation numbers  
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 will be transmitted through two data tones that are separated by at least 
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 other data tones. Note that the operation above is equivalent to block-interleaving the complex numbers 
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 for each i, l, n using a matrix with 
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 are written row-wise into the matrix, and 
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 are read column-wise from the matrix. 
Note – LDPC tone mapping is performed separately for the upper and lower 80 MHz in case of 160 MHz and 80+80 MHz as indicated by the frequency subblock index l in Equations (22-67) through (22-69).



Since LDPC tone mapping is not performed on BCC-coded streams, for BCC-coded streams, we have
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NOTE to Editor: Add the following new subclause after 22.3.11.9.2 LDPC tone
22.3.11.9.3 Segment deparser
For a 160 MHz VHT PPDU transmission, the two frequency subblocks at the output of the LDPC tone mapper are combined into one frequency segment as shown in Equation (22-72).
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(22-72)
For a 20, 40 or 80 MHz VHT PPDU transmission, the segment deparsing is not performed, hence
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(22-73)

For a 80+80 MHz VHT PPDU transmission, the segment deparsing is not performed, hence
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22.3.11.9.4 Space-time block coding
This subclause defines a set of optional robust transmission formats that are applicable only when using STBC coding. In this case, NSS spatial streams are mapped to NSTS space-time streams(#436). These formats are based on STBC. When the VHT-SIG-A STBC field is set to 1, a symbol operation shall occur between the constellation mapper and the spatial mapper as defined in this subclause.

If STBC is applied, the stream of complex numbers, 
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 (#438), generated by the segment deparser, is the input to(#437) the STBC encoder, which produces as output the stream of complex numbers 

. For given values of k and i, STBC processing operates on the complex modulation symbols in sequential pairs of OFDM symbols so that the value of 
[image: image109.wmf]°

(

)

Seg

,,2

i

kim

d

 depends on 

 and 

 and 

 also depends on 

 and 

, as defined in Table 22-16 (Constellation mapper output to spatial mapper input for STBC).  Note that the segment index 
[image: image125.wmf]Seg

i

 is omitted in Table 22-16 for simplicity.
Table 22-16--Constellation mapper output to spatial mapper input for STBC

	NSTS
	NSS
	iSTS
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If STBC is not applied, 

 and 

(#440).
NOTE – When STBC is applied, an odd number of space time streams per user is not allowed, and  
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22.3.11.11 OFDM modulation
22.3.11.11.1 Transmission in VHT format
For VHT transmissions, the signal from transmit chain iTX, 1 ( iTX ( NTX shall be as follows
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is the transmitted constellation for user u at subcarrier k, space-time stream 
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 and Data field OFDM symbol n in frequency segment 
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