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Function of PLCP

« MPDUSs 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)

1 OFDM symbol {2 OFDM sy mbols 1 OFDM sy mbol
AGCpull-in Start Symbol [ UW |SIGNAL [SERVICE[LENGTH| CRC
96 bits 06 X2 bits | 32 bits| 8bits | 8 bits |16 bits |16 bits
coded 64 bits (48 bits)
PLCP Preamble PLCP Header
288 bits 96 bits MPDU
PPDU
Submission Hitoshi Takanashi, NTT Wireless Systems Laboratories
page 4

Submission

HitoshiZTakanashi , NTT Wireless Systems L aboratories.



January 1998 doc.: IEEE P802.11-98/02a-r1

January 1998 Doc:IEEE P802.11-98/02a-r1

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)

Convolutionad Encoding
PLCPPeae CPHede [o2Yz58) [02Yz5)
Header [CRC DATAblock | ____.. DATA block
AGC ss  |a| w Rbits | 16 |G| 72hits a| 72bits
32bits (64bits) (96 bits) (%6 bity

Sgnd | Savice Length
8hits | 8hits 16 bits

Signal  :Daarateri fixed20 Mbit'sj
Savice :+i Resavetkj
Lengh :MPDU lengthiin Byte
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Convolutional Encoder

* A half rate (r=1/2) encoder is used
* Punctured technique offers rate of 3/4

> + li

fem i slan gty
source dat E

) ) ) o Q

R : Register

r=1/2 Convol utional Encoder (v=6 / 64 states)

TX RX
Convol uti onal bit dug!my Viter bi
sour ce data Encoder stealing . it decoder [T decoded data
(r=1/2) insertion
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Bit Stealing and Insertion of
Punctured coding

| x0| xl| x2| x3 x4| x5| x6| x7| x8|

lo[l1] 14 13 1419 1q 14 Ig
data I:'
Q |Q | @ B| U S| B| U B

—

o 1) 13| 1a| le| 17

bit stolen data
(sent/received data)

lo{laf g 13 1414 1q 17 Ig I:I inserte
Q Q| Q| B| U| S| G| | B

-
| vo[v1| y2[ y3[ y4| y5| v6| y7| y8
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PLCP Transmit Procedure

'
g 8 g H
E B8 g g
< <3 ) )
5 2 BE ] i
X 5 X< X 4
mac [F @ 55 5 <1
! 2 ! > >
EE z 3 £
MPDU
—e A .
s F =
et o .
u E £ CRC bit stuffing if needed g
KEr% Encoded+scrambled 2
PHY Q‘ Q‘ Q‘ O‘ Q‘
ce| g E & g
Header
PLCP Preamble | UW| CRC | C-MPDU | |
L —
YV VY I\ v
[ Encoded bitstream
PLCPPreamie PL CP Header C-MPDU C-MPDU
Heacer |crd] [pATA bloodd ... | _ [PATA block
AGC s uw | 32bits |6 alf  72bits 6l 72bis
PHY 32bits | (sabit (96bits) (96 bits
PMD
sigd | Service| Length
8tits | 8tits | 16bits
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PLCP Receive Procedure
CS/CCA state RX date

23 Egz ER

MAC é g g E g‘ """ g‘ """ g Eé
i5 PB: i gexs

MPDU

4 Vel Ar

De-scramb ech decoded E 3

PHY g B ]
pLCP =Y I
s e g
er
g\ g\ E | CRC | C-MPDU | 4\ g‘ Tj:
EES l ....... / AE &
AA
T / ] / |
[ Encoded bitstream bit removing
PLCPPreanbie PLCPHeader C-MFDU CMPDU | if needed
Acc ss AR e R S
PHY 32bits| (4 pi (96bits (% bity
PMD
Signd | Senvice| Length
8bits | 8bits | 16bits
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2 &8, 2% ey 23 g
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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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Information data rate 20 M bit/s
Modulation DQPSK-OFDM
Coding rate 3/4
Number of subcarriers 48
OFDM symbol duration [3.6 us
. 0.86 Hs
Guard interval * (T g T prefix+ T postfix)
Occupied Bandwidth 175 MHz
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Carrier Frequency Allocation

Phee L1 prl—{vco
2.941175 MHZ A SLre,
: v 5317.6444 MHz
5752.9383-
CHNL_ID Frequency 5799.9971 MHz
1 5176.4680 MHz 5.15- UN ™M
2 5199.9974 MHz 525 N-440Tor Cranel #1 —Wid
. :440 for Chann :
3 5223.5268 MHz N o e
4 5247.0562 MHz N:444 for Channel #3
5 5270.5856 MHz 5.25- | Ndofor Crand 4
X or Chann

6 5294.1150 MHz 5.35 N:450 for Channel #6
7 5317.6444 MHz N:452 for Channel #7

N:489 for Channel #8
8 5752.9383 MHz 5.725- N:491 for Channel #9
9 5776.4677 MHz : N:493 for Channel #10
10 5799.9971 MHz 5.825
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Interleaving
(in an OFDM symbol)

12 bits
0|1]2]|3 4 5 6 7 8 9 1011

>
. 12113 14/15 16 17 18 10 20 21 22 23| Write
8hits | 24| 25| 2627 28 «E F oF >

84185[86/87 88 89 90 91 92 93 94 95

vvy

Read

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

(Guard interval)

— — Add D/A LPH T
—» DQPSK ) IQ =
infor- [ M&PPINGL g FFT — e)?t)e/ﬂscion LPH moo| '§
ti
maon T A |§
l origin of DC offset! g'
«a—| Differential FET nll Rg}r/’r&(l)k\:/e AD) LPF 1Q AGC
detection | exiensionla{ LpH det.
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null 0 (DO) b The Center Car”er
A24 1 .
“TT ; interfered by the DC
ps——| 23 offset is not used.
nuir 25
nult 26
i IDFT i

nult 38 o A2AZ3 A24P25 .. AABAAT
!

Ao A1
nult 39 X
A0 40 '
Al
s 41 ; cen : Tve
A22 62

A3 63 subcarier  D.C. subcarier
number 1~24 number 25~48
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Guard Interval

* The G.I. consists of cyclic extension

Ts=Tw +Ta +Tpeix+Tpodfix |
>

Tw: DFT window time Data
G GuadInevd 9Bbits
Tpefix | Tpefix Trosfix | Tposfix
> Te —p¢—Tw
Cydic
extenion (GI) Daa
T »
64 points| DFT
aﬂmms (PaoPar - -+ Po2P6aPo PLP2 - - - Pe2Pe)
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Raised cosine windowing

» This windowing is used for reduction of
ACI

L Ts 3.6ns |
84
Gl FFT size Gl |
Tprefix Tpostfix
Tol —P—Tw
) 12 64) (4)| (number of sample)
FFT Points 64
Guard Inteval (GI) 12
Prefix Points 4
Posfix Points 4
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OFDM Frame Format

PLCP Preamble PLCP Header >|<_
Convolutional encoding’
({4

T
Preamble
for AGC | I uw Header + CR! N |
96 bits ! i 32 bits 64 bits
; Torefi Tpostfix Tpostik T prefix
: : e i -— 2
Preamble] Start Symbol CyclicJ Cydic L 4
PMD TX outpu PR ?/ stensialyW+Header+Cl@ iension  Datq
s
-~ 2T, P Tt Tt T o |
64 samples 2 x 96 samples 84 samples
(DFT size 64) R e .
T, © FFT window time.------="""" -
SS : Start Symbol
UW : Unique Wor Cyclic
Extension (&) Data

-t Ts=Threfid Tort T+ Tpostfix >

PNDFT‘ Nei PNDFT Nei oo PNDFT +Po Py Pp.Ps Py ' P’\bFT‘Z ' PNDFT‘l
} 92 samples 1
(DFT size 64)
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Transmit Spectrum Mask

» This mask shall be defined by
regulation

Transmit

I\S/I%iitrum\ 0 dBc /OFDM Signal

O AL

I 2dBc

fo - xoMHz f fo +x. MHz
fo- x¢ MHz fo+xoMHz
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