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Function of PLCP

• MPDUs are converted to PPDUs and vice
versa

• PLCP preamble and header are generated

• Convolutional encoding / Viterbi decoding is
performed

• Bit stuffing / removing for a consistent OFDM
frame

• Scrambling / De-scrambling
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PLCP Frame Format (1)

AGC p ul l- in Sta r t  Sy m bol
96 b i ts

UW
32 b i ts

SIGNAL
8 b i ts96 X 2 bi ts

1 OFDM symbol 2 OFDM symbols

SERVI CE
8  b i ts

LENGTH
16 b i ts

CRC
16 bi t s

coded  64  b i ts  (48 b i t s)

1 OFDM symbol

PLCP Pr eam ble 
288 b i ts

PLCP Header  
96 b i ts

MPDU

PPDU
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PLCP Frame Format (2)

• PLCP preamble consists of AGC-pullin and
Synchronization Symbols

• The header, CRC and MPDUs are protected by FEC
(Convolutional encoder / Viterbi decoder)

 Signal
8 bits

Service
8 bits

Length
16 bits

  CRC
GIAGC SS UW

32 bits

  Header 
PLCP HeaderPLCP Preamble

GI
DATA block

C-MPDU

GI

C-MPDU

32 bits 16
(64 bits)

72 bits
(96 bits)

DATA block
72 bits

(96 bits)

Signal :Data rate•i fixed:20 Mbit/s•j  
Service :•i Reserved•j  
Length :MPDU length in Byte

Convolutional Encoding
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Convolutional Encoder

• A half rate (r=1/2) encoder is used

• Punctured technique offers rate of 3/4

Convolu t i onal  
Encoder  
(r =1 / 2 )

bi t 
steal in g

dum m y 
b it 

in se r tion

Vi ter b i  
decoder

TX RX

decoded da tasou r ce data

)

Xi

source data

Ii

Qi 

R R R R R R

R : Register

r=1/2 Convolutional Encoder (v=6 / 64 states)
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Bit Stealing and Insertion of
Punctured coding

x0 x1 x2 x3 x4 x5 x6 x7 x8

I0 I1 I2 I3 I4 I5 I6 I7 I8

Q0 Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8

I0 I1 I3 I4 I6 I7

Q0 Q2 Q3 Q5 Q6 Q8

I0 I1 I2 I3 I4 I5 I6 I7 I8

Q0 Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8

y0 y1 y2 y3 y4 y5 y6 y7 y8

data

bit stolen data
(sent/received data)

inserted 
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PLCP Transmit Procedure

  CRC
GIAGC SS UW

32 bits

  Header 

PLCP HeaderPLCP Preamble

GI
DATA block

72 bits 
(96 bits)

C-MPDU

GI

C-MPDU

DATA block

Signal Service Length

16 bits8 bits8 bits

Encoded bit stream

32 bits 16 72 bits 
(96 bits)(64 bits)

MPDU

Encoded+scrambled

C-MPDU

bit stuffing if needed

Header 
CRC

Header 
CRC

UWPLCP Preamble

MAC

PHY 
PLCP

PHY 
PMD

P
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PLCP Receive Procedure

  CRC
GIAGC SS UW

32 bits

  Header 

PLCP HeaderPLCP Preamble

GI
DATA block

72 bits 
(96 bits)

C-MPDU

GI

C-MPDU

DATA block

Signal Service Length

16 bits8 bits8 bits

Encoded bit stream

32 bits 16 72 bits 
(96 bits)(64 bits)

MPDU

De-scrambled+decoded

C-MPDU

bit removing 
if needed

Header 
CRC

Header 
CRC

MAC

PHY 
PLCP

PHY 
PMD

P
H

Y
_C

C
A

.in
d 

(S
TA

TU
S=
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sy

) 
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_R

X
ST

A
RT

.i
nd

 
(R

X
V

EC
T

O
R

)
 

PH
Y

_D
A

T
A

.i
nd

P
M

D
_D

A
TA

.in
d 

(f
ir

st
)

 

P
H

Y
_R

X
EN

D
.in

d 
(R

X
E

R
R

O
R

)
 

MPDU

PM
D

_D
A

T
A

.in
d 

(la
st

)
 

PH
Y

_D
A

T
A

.i
nd

CS/CCA state RX state

viterbi decoding delay

P
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D
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nd

P
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Clear Channel Assessment

PLCP HeaderPLCP 
Preamble

MAC

PHY 

PLCP

PHY 
PMD

PH
Y

_C
C

A
.in

d 

(S
T

A
TU

S=
bu

sy
)

 

PH
Y

_R
X

ST
A

R
T.

in
d 

(R
X

V
EC

T
O

R
)

 

P
M

D
_D

A
TA

.i
nd

 
(f

irs
t)

 

CS/CCA state
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DATA block
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MPDU
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Function of PMD

• Sending / Receiving MPDUs
– Modulation / Demodulation

– Raised cosine windowing

– TPC

• G.I. Insertion (Cyclic extension)
• Synchronization (AGC+OFDMsymbol+clock)

• Interleaving / De-interleaving
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Major Parameters

Information data rate 20 M bit/s
Modulation DQPSK-OFDM
Coding rate 3/4
Number of subcarriers 48
OFDM symbol duration 3.6 µs

Guard interval
0.86 µs
*  (T GI+  T prefix+ T postfix )

Occupied Bandwidth 17.5 MHz
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Carrier Frequency Allocation

Phase 
Comparator

L.P.F. V.C.O.

1/M1/N

2.941175 MHz
5176.4680- 
 5317.6444 MHz

N:440 for Channel #1 
N:442 for Channel #2 
N:444 for Channel #3 
N:446 for Channel #4 
N:448 for Channel #5 
N:450 for Channel #6 
N:452 for Channel #7 
N:489 for Channel #8 
N:491 for Channel #9 
N:493 for Channel #10

M:4

5752.9383- 
 5799.9971 MHzCHNL_ID Frequency

1 5176.4680 MHz
2 5199.9974 MHz
3 5223.5268 MHz
4 5247.0562 MHz
5 5270.5856 MHz
6 5294.1150 MHz
7 5317.6444 MHz
8 5752.9383 MHz
9 5776.4677 MHz

10 5799.9971 MHz

5.15- 
5.25

5.25- 
5.35

5.725- 
5.825
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Interleaving
(in an OFDM symbol)

12 bits

0 1 32 4 5 6 7 8 9 10 11

12 13 1514 16 17 18 19 20 21 22 23

84 85 8786 88 89 90 91 92 93 94 95

24 25 2726 28 •E •E •E
Write

Read

8 bits

The intra-OFDM symbol interleaving shall be performed to randomize
the successive error bit pattern for convolutional encoding.  The
interleaving procedure is carried out before DQPSK mapping. The
interleaving procedure is shown in this Figure.
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DC Offset

• Imperfection causes DC spectrum

D/A

D/A

LPF

LPF

IQ 
MODinfor-

mation  
bit

DQPSK
mapping IFFT cyclic

extension

(Guard interval)

A/D

A/D

LPF

LPF

IQ 
det.

Differential
detection FFT AGC

Add

cyclic
extension

Remove

origin of DC offset

P
ro

pa
g

atio
n
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Subcarrier Allocation

• The center carrier
interfered by the DC
offset is not used.

D.C.subcarrier 
number 1~24 

A0 A1 ... A22A23 A24 A25 A46A47...

subcarrier 
number 25~48 

0null
1

A0

2

A1

23

A22

24

A23

25

38
39
40

A24

41

A25

62

A46

63

A47

26
null
null

null
null

IDFT

(DC)
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Guard Interval

• The G.I. consists of cyclic extension

64 points IDFT 
output samples

Cyclic 
extention (GI)

Tw :     DFT window time
GI :      Guard Interval

Data

P63P62.....P2P1P0P63P62P37P36

96bits

TS = Tw + TGI +Tprefix +Tpostfix

Data

Tpostfix Tpostfix
TwTGI

Tprefix Tprefix

TS

...............
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Raised cosine windowing

• This windowing is used for reduction of
ACI

GI FFT size

TS

Tprefix
TGI

Tpostfix
TW

(4) (number of sample)(12) (64) (4)

(84)

GI

FFT Points               64 
Guard Interval (GI) 12 
Prefix Points              4 
Postfix Points            4 

3.6µs
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OFDM Frame Format

Preamble 
for AGC
96 bits

UW Header + CRC

Tw   :   FFT window time
SS   :   Start Symbol
UW :   Unique Word

32 bits 64 bits

 PLCP Preamble  PLCP Header 

Preamble 
for AGC DataUW+Header+CRCCyclic 

Extension

64 samples
 Tw  2Tw  Tprefix+TGI+Tw+Tpostfix 

Tpostfix+TprefixTprefix+Tpostfix

2 x 96 samples 84 samples

 Convolutional encoding 

(DFT size 64)

Cyclic 
Extension

1, PNDFT− NGI+1PNDFT−NGI
, , PNDFT−

, PNDFT−1P0 , P1 , P2 , P3 , P4 , PNDFT−2 ,

(GI) Data

 92 samples 
(DFT size 64)

Start Symbol

 TS = Tprefix+TGI+Tw+Tpostfix 

,

Cyclic 
ExtensionPMD TX output
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Transmit Spectrum Mask

• This mask shall be defined by
regulation

fc fc + x1 MHz
fc + x2 MHzfc - x1 MHz

fc - x2 MHz

-y1 dBc

0 dBc OFDM Signal
Transmit 
Spectrum 
Mask

2 dBc


