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built using 50 predefined Golay sequences Ga128 and Gb128. The length of each 

of the Golay sequences Ga and Gb is 128. 

[0025] 

For example, the waveform of the STF 16 is given by the following 

expression (1). 

[0026] 

[Math 1] 

1G bi28(n  mod 128) exp (jIr 21) , n = 0,1, ..., 48 x 128 — 1 

r TF(nTc) = —Gb128(n mod 128) exp (firD ,n = 48 x 128, ..., 49 x 128 — 1 

—Ga128(n mod 128) exp (MD ,n = 49 x 128,...,50 x 128 — 1 

• • • 	( 1) 

[0027] 

In expression (1), Tc is the SC chip time, which is 0.57 nanoseconds. 

"mod" represents a modulus operation. The Golay sequences Ga128(n) and 

Gb128(n) are defined in the range of 0 n 127. For n outside this range, the 

Golay sequences Ga128(n) and Gb128(n) are set to 0. 

[0028] 

CEF 17 is a field used for channel estimation. CEF 17 is built using nine 

Golay sequences each having a length of 128. 

[0029] 

For example, the waveform of the CEF 17 is given by the following 

expression (2). 

[0030] 

[Math 2] 

rcE(nTc) = (Gus12(n) + Gv512(n — 512) + Gv512(n — 1024)) exp (pr t  .2-1),n = 0,1, ..• ,1151 

• • • 	( 2 ) 

[0031] 

In expression (2), Gu512 and Gv512  are defined by the following expressions 

(3), for example. 

[0032] 

[Math 3] 

Gu512  = [-Gb128 - Ga128Gb128 - Ga128] 

6 
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[Math 4] 

rHEADER,DATA(nTc) = (Ga32(n mod 32) • d (11-11)) exp (jrc Li) , n = 0,1, ••• 
32 	2 

• • • 	( 4 ) 

[0054] 

In expression (4), d(k) is defined by the following expressions (5). 

[0055] 

[Math 5] 

d(k) = s(k) x d(k - 1) 

s(k) = 2ck  - 1 

••• (5) 

[0056] 

Note that s(0) is the first bit of the legacy header 12. d(-1) is set to 1 when 

used in differential encoding. {ck, k = 0, 1, 2, ...} are coded bits in a plurality of 

LDPC codewords. 

[0057] 

The radio antenna of the legacy WiGig device (not illustrated in Fig. 3) 

wirelessly transmits the LF control PHY PPDU 10 output from the spreader 24. 

[0058] 

In this manner, the legacy WiGig device on the transmitting side performs 

transmission baseband processing including scrambling, LDPC coding, 

modulation, and spreading on the portion from the legacy header 12 to the data 

field 13 in the LF control PHY PPDU 10 and transmits the LF control PHY PPDU 

10. 

[0059] 

In addition, if the received signal includes the LF control PHY PPDU 10, the 

legacy WiGig device on the receiving side detects the legacy preamble 11 from 

the received signal and extracts the LF control PHY PPDU 10. 

[0060] 

Subsequently, the legacy WiGig device on the receiving side performs a 

calculation process that is the reverse of the calculation process performed by the 

legacy WiGig device on the transmitting side on the portion from the middle of the 

legacy header 12 to the data field 13 of the extracted LF control PHY PPDU 10. 

That is, the legacy WiGig device on the receiving side performs reception 

10 
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[0086] 

The legacy header 602 has the same configuration as the legacy header 12 

of the LF control PHY PPDU 10 (refer to Fig. 2). 

[0087] 

The first padding field 603 and the second padding field 605 are areas that 

are inserted to, for example, adjust the data length. 

[0088] 

The NG60 header 604 provides information about the details of the MF 

control PHY PPDU 600 by itself or together with the legacy header 602. The 

details of the structure of the NG60 header 604 are described below. 

[0089] 

The NG60 STF 606 is an area used for retraining of automatic gain control 

(AGC). 

[0090] 

Since the NG60 STF 606 is used for such retraining and its function is 

simpler, the NG60 STF 606 can be made shorter than the STF 16 of LF control 

PHY PPDU 10 (refer to Fig. 1). 

[0091] 

For example, the NG60 STF 606 can be formed by using 25 Golay 

sequences Gb128 each having a length of 128. For example, the NG60 STF 606 

has the waveform given by the following expression (6). 

[0092] 

[Math 6] 

rNG60 STF(nTc) Gb12801 mod 128) exp (jirD ,n = 	x 128 —1 

[0093] 

A plurality of NG60 CEFs 607 are an area used for channel estimation of a 

plurality of space-time streams generated for the data field 608 by the 

transmission processor 300 in the subsequent stage. Each of the plurality of 

NG60 CEFs 607 can be formed in the same manner as the legacy CEF 17 (refer 

to Fig. 1) of the LF control PHY PPDU 10. That is, the NG60 CEFs 607 can have 

a waveform given by the above-mentioned expressions (2) and (3). 

[0094] 
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