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ABSTRACT

A WAVE(Wireless Access for Vehicular Environment) system is a vehicle communication technology. The
system provides the services to prevent vehicle accidents that might occur during driving. Also, it is used to
provide various services such as monitoring vehicle management and system failure. However, the scrambler bit
operation of WAVE system becomes less efficient in the organizations of software and hardware design because
the parallel processing is impossible. Although scrambler algorithm proposed in this paper has different
processing speed depending on input data 8 bit, 16 bit, 32 bit, and 64 bit. it improves the processing speed of

the operation because it can make parallel processing possible depending on the input unit.

I.M 2
Al Al g R, AAAHHE 2 kel A3 AR 5
WAVE(Wireless  Access  for  Vehicular = HH]/\E AFsl7] gk AxElom whAE
Environment) A|2~8l-2 x}&F b7 E Hf3F o] 8- TEFARANEA HolZ wdal= B4l 7)so|oil,
*  Ego|FE(F) A ¢d4({daesik, youngmo, sangyoon} @tricomtek.com), (° : FAIX R}

* 7 Skal IT-3-8H(crjang @k1.ac kr)
= E KICS2012-01-011, A<dAF 120129 19 10Y, FE=rA4edA) - 20124 49 59



k= 2418} 3] =1A] *12-04 Vol.37A No.04

A Wl FAow AW A, B S

)
(I
3
i)

HAx)  FAlslal gl= WAVE A|~®le [EEE

3% i &g 7MEe R 74 o
2 Latency, A|9#<ql AuH]x~
53} 2 & o]FA] Pagt okt ARAIR]A A
ol AgetA A= wmEb wEAHE FA
g 28 AEeA F XJ_HMH«] Al g 713 A
5 HAE A G o
gk o3z Zél-i, %}%&% ZJ% FaE ﬂrﬂli

THE Ei g3 °‘D‘r ?‘?}XIUP WAVE A~
o] ~galiy] nE ik ¥EH x|y} Brbs
ug px e sf=do] AdAle] agAle] |
oA A =k

£ =iollidi= WAVE x]
H|E olxlo =z 3y glo]&
4 dlofE|e} P Ei]O]
elEe Al Sl 31,]
2 3= gHo|E& :]L/Hz,—}oq 013:] tlo]E] 2] 13_3'
glob d wole] whelw WE Aejehs L
o vl A Baap 3k

B =oAL 24l FeldTel WAVE
=7 IEEE 802.11p 3% 4]
25 A EI 3R eA] & =ellA] Al”E
she saside] daelEe APk aelw 4%
oA AlF A= Adulsla A4 AR w=

21T = XU

>
[>
@,
M o
d
AL
A

. BT

2.1. WAVE A|AHIC| Z2|AIS

OFDM(Orthogonal Frequency
Multiplexing)™” B0 wAHE ~=E
2, FEFA, e, Fuk xRl wE
AlE gk w9, IdE F71 IFFT (Inverse Fast
Fourier Transform) <14k GI(Guard Interval) <=7},
AE A, 1Q 2= #AAHS AX § RF(Radio
Frequency )& %3l dlo|e{7} =)

WAVE E2|7A5<ll4] OFDM EEdo|d2 13
13} 7,

Division

Mapper
Convolutional (BPSK. symbol
Data f5]*cramb Encoder Interle QPSK, gl o reT [ A Wave
/2,2/3,3/4) 16-QAM, Shapping
64-QAM)
Remove
Datal. fDesera | viters o7 || oo
sink [€] mbler [€]Decoder
Interval

a2l 1. OFDM =Edo)A
Fig. 1. OFDM Modulation

a7 1ol ®BH dlelE At A= dlolE
o]—ji]_ E%]O]E']-OJ 04_/1:/140 /Rol-
= WAIBlaAl ~=zEEE .
FA elFv= A AbEE]l olg]el] 7Rl
9S sla, mEHo|Add ukel 172, 2/3, 3/4 Rate®
TAEE FEFA qlmde] skg¥l dlele= 74
A BE ddEE AP ol R wupte] & 5 9le al
HeHE $338la, <lERe Zadolded ujzt
YR 2E] Gefo] thEA H8Ee] dlolg w|EZ}
AolA ok oh=> 2] Tk Wz 7|l w
2t H|EE o] 1Q dHele® vigsla =& At
I Aze] A7|E w8l AAZEeE AE 2AE 3
F7] S8l HdFE AlsE F7lsle] FFT <d4ks g
o} FFT d4hs 53l s 22ke] Alse] o
o AEZF 7S AAIs

2 +
(T
&
BT
o
ofrt
lo
r U

::

i}l
:.:‘,
o
e
—
>
il
To

IR Bl 7%?151 1Q ¥rEojA
wallxlck. 4 OFDM T REdH A2
441 OFDM ®Edo]Ad9] oﬂ_i NEESEIES

2.2. |EEE 802.11p EZ T#Z49| A3zEd

238w delee] <kesl HbRA ARS
ZF= H|E B2 ulx] H|E 5 9944 (Null Data)
2] 58 wAkslr] 9l AM-¥Ith. WAVE AJ2H]
o] ~zulbe]= 79 4z E A|AE 9} XOR
AR EFRIY ~gebee] sl=gel AAe

U= golg

=9 dlolg
S8 2. 23wl sesel A
Fig. 2. Hardware Design of Scrambler
a3 25 FEske daE|ES AAE daE

& 13 2k




EE WAVE Azdlolq g dolde dael] 93 daels A 2 7

Void Gen_scrambler_calculation( ) {

/v 2AFE ] HE AL T ox/

Uint8 seed_src = seed, seed_val = O;

[ 2717k A #

int i, ii = 0;

Uint8* src, val;

src = input;

val = output;

for(ii = 0 ; ii < input_size ; ii++) |
for@ = 0 ;i< 8 ;i+t+t) |
seed_val = ((seed_src & 0x08)/0x08) *
((seed_src & 0x40)/0x40);
/5 x*¢} x’& XOR <Ak #/
seed_src = (seed_src * 0x02) + seed_val;
o AZE Qi x| F7} ¥
*val += (*src<<(i % 8)) "
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val++;  srct+; } }
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Fig. 4. Hardware design of the proposed scrambler
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void Gen_scrambler_table(void) {
/x A "olE FA3E T #/
Uint8 seed_src = seed, seed_val=0;
Uint8* ran_com = randomizer_table;
inti=0,i = 0
memset(ran_com,0x00,1000);
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for(ii = 0 ; ii < 127 ; ii++) {

[* 127708 A= oE vlEd Axk
forG = 0 ;i< 8 ; it+) |
seed_val = ((seed_src & 0x08)/0x08) *
((seed_src & 0x40)/0x40);
/* x*9} xS XOR <Al ¥/
seed_src = (seed_src * 0x02) + seed_val;
pAZE Qk x )
*ran_com += seed_val<<(i % 8); }
peoE e el W= A ¥

ran_com++; } }
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Table 1. 16 Bitstring
1111111 00001110 11110010 11001001
00000010 | 00100110 00101110 10110110
00001100 | 11010100 | 11100111 | 10110100
00101010 | 11111010 | 01010001 | 10111000
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Table 2. Matrix Table Consisting of 127 Different Bitstring

1111111 00001110 11110010 11001001
00000010 00100110 00101110 10110110
00001100 11010100 11100111 10110100
00101010 11111010 01010001 10111000
11111110 00011101 11100101 10010010
00000100 01001100 01011101 01101100
00011001 10101001 11001111 01101000
01010101 11110100 10100011 01110001
11111100 00111011 11001011 00100100
00001000 10011000 10111010 11011000
00110011 01010011 10011110 11010000
10101011 11101001 01000110 11100011
11111000 01110111 10010110 01001000
00010001 00110001 01110101 10110000
01100110 10100111 00111101 10100001
01010111 11010010 10001101 11000111
11110000 11101111 00101100 10010000
00100010 01100010 11101011 01100000
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01111101 00101000 11011100 01111111
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void randomizer( ) {
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Uint8* ran_com, com,;

int i = 0;

Uint8* src, val;

Uint8 counter = 0;

ran_com = randomizer_table;

com = ran_com;

src = input;

val = output;

forG = 0 ; i < input_size ; i++) |
[+ dlo]aS W E XOR Ak ¥/

*val = *src * *com,

val++; src++; com++; countert++;
if(counter == 127) {

counter = O;

com = ran_com; } } }
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