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22.3.7 Mathematical description of signals

Each baseband waveform, 
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, is defined as the summation of one or more subfields, where each subfield is defined to be an inverse discrete Fourier transform as
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	(22-3)


This general representation holds for all subfields.  In the remainder of this subclause, pre-VHT modulated fields refer to the L-STF, L-LTF, L-SIG and VHT-SIG-A fields, while VHT modulated fields refer to the VHT-STF, VHT-LTF, VHT-SIG-B and Data fields.  For notational simplicity, the parameter BW is omitted from some bandwidth dependent terms.
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The normalization factor of 
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ensures that the total power of the time domain signal of a frequency segment summed over all transmit chains is normalized to 1.  Table 22-6 (Value of tone scaling factor) summarizes the various values of 
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 as a function of bandwidth per frequency segment.
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For pre-VHT modulated fields, 
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.  For VHT modulated fields, 
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 is given in Table 22-5 (Frequently ued parameters).
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An example definition of the windowing function, 
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, is given in 17.3.2.4.  
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 is 8 us for L-STF and L-LTF, 4 us for L-SIG, VHT-SIG-A, VHT-STF, VHT-LTF and VHT-SIG-B.  
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 is also 4 us for VHT-Data when not using the short guard interval (B0 of VHT-SIG-A is 0).  
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 is 3.6 us when using the short guard interval (B0 of VHT-SIG-A is 1).
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 represents the number of users in the transmission, where 
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 is the user index.  
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 for pre-VHT modulated fields for both SU and MU transmissions.  
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 also for the VHT modulated fields in SU transmissions.  For MU transmissions, the VHT modulated fields shall have 
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 depending on the number of users in the transmission.
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 is the highest data subcarrier index per frequency segment and has values listed in Table 22‑4 (Timing-related constants).
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For pre-VHT modulated fields, 
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. For VHT modulated fields,  
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 is given in Table 22-5 (Frequently ued parameters).
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For pre-VHT modulated fields, 
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.  
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 are the number of rows and columns, respectively, of the matrix 
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 is the spatial mapping matrix for the subcarrier 
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 in frequency segment 
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.  For pre-VHT modulated fields, 
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 is a column vector with 
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 represents the cyclic shift for transmitter chain 
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 whose values are given in Table 22-7 (Cyclic shift values for L-STF, L-LTF, L-SIG and VHT-SIG-A portions of the packet).  For VHT modulated fields, 
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 is a matrix with 
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 columns, and has a Frobenius norm of 
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 when averaged across all frequency tones.
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is the subcarrier frequency spacing given in Table 22-4 (Timing-related constants).
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The frequency domain symbol 
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 represents the output of any spatial processing in subcarrier 
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 for frequency segment 
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 may have a value of zero.  Examples of such cases include the DC tones, guard tones on each side of the transmit spectrum, as well as the unmodulated tones of L-STF and VHT-STF symbols.
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 is the guard interval duration used for each OFDM symbol in the field.  For L-STF and VHT-STF, 
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 is 0 us.  For L-SIG, VHT-SIG-A, VHT-LTF and VHT-SIG-B fields, 
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.  For the Data field, 
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 when not using the short guard interval (B0 of VHT-SIG-A is 0) and 
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 when using the short guard interval (B0 of VHT-SIG-A is 1).  
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 are given in Table 22-4 (Timing related parameters).
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For pre-VHT modulated fields, 
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.  For VHT modulated fields, 
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 represents the cyclic shift per space-time streams, whose value is given in Table 22-8 (Cyclic shift values of VHT portion of packet).
















The function 
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 is used to represent a rotation of the tones.  For 20 MHz PPDU transmissions, 
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For 40 MHz PPDU transmission,
	
[image: image97.wmf],40

1,0

,0.

k

k

jk

<

ì

¡=

í

³

î


	 MACROBUTTON MTPlaceRef \* MERGEFORMAT (22-5)



For 80 MHz PPDU transmission,
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For non-contiguous 80+80 MHz PPDU transmission, each 80 MHz frequency segment shall use the phase rotation for 80 MHz PPDU transmissions as defined in Equation (22-6)

.
For contiguous 160 MHz PPDU transmission,
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Table 22‑6--Value of tone scaling factor [image: image102.wmf]Tone
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	Field
	[image: image103.wmf]Tone
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 as a function of bandwidth per frequency segment

	
	20 MHz
	40 MHz
	80 MHz
	160 MHz

	L-STF
	12
	24
	48
	96

	L-LTF
	52
	104
	208
	416

	L-SIG
	52
	104
	208
	416

	VHT-SIG A
	52
	104
	208
	416

	VHT-STF
	12
	24
	48
	96

	VHT-LTF
	56
	114
	242
	484

	VHT-SIG B
	56
	114
	242
	484

	VHT-Data
	56
	114
	242
	484

	NON-HT-DUP
	-
	104
	208
	416



	



	


22.3.9.2.4 VHT-STF definition
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22.3.9.2.5 VHT-LTF definition
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22.3.11.10 OFDM modulation
22.3.11.10.1 Transmission in VHT format
For VHT transmissions, the signal from transmit chain iTX, 1 ( iTX ( NTX shall be as follows
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where
z
is 4,
pn
is defined in 17.3.5.9
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is defined in 22.3.11.9 (Pilot subcarriers),
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is defined in Equations (22-7)

,(22-6)

 and (22-5)

, (22-4)

, 
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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,
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is defined in Table 22‑5 (Frequencly used parameters),
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has the value given in Table 22‑6 (Value of tone scaling factor),
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is defined in Table 22‑5 (Frequently used parameters),
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is given in Table 22‑8 (Cyclic shift values of VHT portion of packet), and
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is the guard interval duration.  
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 when not using the short guard interval (B0 of VHT-SIG-A is 0) and 
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 when using the short guard interval (B0 of VHT-SIG-A is 1).  
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 are given in Table 22-4 (Timing related parameters).
For 20 MHz VHT transmissions
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where 
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.

For 40 MHz VHT transmissions
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where 
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.

For 80 MHz VHT transmissions
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where 
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.
For 160 MHz VHT transmissions
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where 
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 is defined in Equation (22-43)

.
For non-contiguous VHT transmissions using two 80 MHz frequency segments, each frequency segment shall follow the 80 MHz VHT transmission format as specified in Equations (22-74)

 and  GOTOBUTTON ZEqnNum332220  \* MERGEFORMAT (22-43)

.
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Refer to the examples of 
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 listed in Section 20.3.11.10.1 for examples of 
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 that could be used for SU packets.  Note that implementations are not restricted to the spatial mapping matrix examples listed in Section 20.3.11.10.1.  For MU packets, 
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