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Computing Correlation Coefficients of Bluetooth Combiner
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(Department of information Research, Information Engineering University, Zhengzhou 450002, China)

Abstract The bluetooth combiner, a combiner with four bit memory, is the stream cipher used in bluetooth protocols. The
expression and computation of correlation coefficients between inputs and outputs of this combiner is difficult, while this is
the base of correlation analysis and correlation attack to it. In this paper, the formulas for correlation coefficients and
conditional correlation coefficients of general combiners with memory are presented, with which the coefficients can be

computed fast. By using these formulas, all kinds of correlation coefficients of bluetooth combiner are computed, and some

results are list in the paper.

Key words

1 3]

i}

HAMZ A& 4 A% Rueppel 32 H () — 25 B £ A2 1K
2, RHAEERMERGHEHRFIMZEEN, XTH
WAZH A A AR TR R0 2 0302 - 8] XA
B CENAT HEFHEAR” D, 1999 4 IE R RN
A" AR EFBAVHE 1,07 O chREEW T 81452 W)
AR L AR INFEHIE Ey iR — N 4 bitiTIZ A &k 58,
BUATIRRY “ WA A SRS U T4 1bit ITIZHE W
[BHFTA G RO EE, BRI, X —RIHEL
CIZA A A AR KT R RAR 218, — DI EEEEEM
KEBEAERE R, BE— M IFNRE T IEAE M T
H. Goli¢"es i — MR BIE—LSCA Fi%, HERR
=AM FIEN, TERERTHEHLMEMEENE. Ao
XA OF A 188 R AT A DR T 0 S R A B T 4R E 4 — B
NS N gL — B 2 EAEE XWX EE R
%, Hermelin Al Neyberg! "%} I 57 4 i as 4R i T — Mg fE 2
3, AT 4 bit KA IERE T — D BG MM

2004-03-18 43, 2005-01-17 Wln]
E & B R R 3R 4(60473022) % B iR 8

Stream cipher, Combiners with memory, Bluetooth combiner, Correlation coefficients

MR, HEXNEFERBAEE T - BB LIS L.
Ekdahl A1 Johansson!'""%} 5 bit 101 6 bit KR & HE T —
AN B E RSN . Golig" X B F 438572 T 6
bit £ LA BT RA A SRR B S A0 R Btk %, JF LA
HERL, WEFAMBRAH T RS .

AR Walsh 1545 31 T — R HHCIZ 4 & 48 i ag ke
RHMHEAXMFEMX BRI HARX, S ULRR
B RN R R, FFReciRE . X
BN, BAIAMETHEERIEVTET 1bit KUAKFH
MR RIAHRREL, F 8 bit KUK AT LM &KX R
B, HEE S W T ELE R,

2 HICIASERM BRI ERR

ATARE R T A/RMENER, MERREBER K
RITRASE, TR AR e 12 M MEH M2 GF2) L
IiEERREEE .

EA rbit LA n AN AEE A A A 88 2 U0

YD =D, pUNy, 21
z, = f(xD, yu™"), i1



FEoW

Tk DS WX A4 SR RBWITHE Tk 1471

H ¥ V:GF'(QxGF Q) GF(Q) AR & M & & %,
f:GF"(2)xGF"(2) - GF(2) Wit ¥,y = (3,0
y,) R RS R,y AVERE, XV =(x,.x,;,
w,x, ) HEZ  HRA R AAE 1).

<Xy K12X10

V(X,Y) ...yu)’...’y(l)
<Xy X225

\,/(X v Rt 2

Xy KX
—_—

1 i IRkt & AR
TERBARAERR, AT 10,50, X0 Xais s X))

EFEW n+r THAREE, V2, %0 X s Xner)
SECACTS /SIIE NS SRS A R € TR SIAPE M SEPLE N9))
REVF@#Mn+r Tr &8 REERYE, XENTH
Xy Xy Xy X, RAREL IS H# B A B S A A0
RBEFLZE B, g, XXX 8 (X,
X\ X, Xo0,) 42 r AAHE IS B8R H B 2 A A
IRBEHLE R X

XY =X, X X )

Xm:(Xszz""’an)""

X" = (X, Xy X Do

im>

R NER—MES (Q,F,P) LRMEMLH n B4R
BN ERES, BEXAE— k21, (XX X)) T8
Xy Kooy X FEARELINL BLESELAT 3895 40 A0 A0 R BE AL 2R
B B, ¥, R EEESE (Q,F,P) LHMHEH
S HEWSSFHA/RKBEILER, BYO =Y,
XV Xx® xR B AL .
BEid

Y(j) = (g,(X(j),YU_')),---,g,(X(j),Y(j'l))),

z,=f( XD, yU,
B YORXO MERTHSAHREIINA g, x,
Xy X 1s" s X ) 30 B (K1 X2 Koy K1 s ) R HTHY
n+r I r AR B R BOTE A RXEA >, YO Y
YO —§, BAHBZ MBS BN BREREHISA
() r AT RBEMLII R B (5,200 Xs Xars ™5 Xner) B
Bl n+r TARES, AETMEAN 21, Z, MBERAR
B A AT RBENE R . BRITMEMRS{Z, /23R
(X9, j21) Z AR,

3 HICIZASERBHEXRRNITELR

=12,
F=1,2,

FTE B X=X, X X,) RARBHL A E, H
X, Xy, X, ML S DT . X w=(w,wy,w,)

e GF"(2) it
w-X=wX +w,X,+-+w,X,

ViEE—TEXHEERE, XN u=,u,0)

€ GF"(2) i2
uV=ug tug,+-+ug,

EX 1 B/ Ax,%, %) F Ay (x,%,, %) & n JG

HREE, MWaMLMWHXRREXNR
c(hy, i) = P{h(X) = iy (X)} - P{(X) 2 By (X)}

¥ h=w-X,we GF"(2), M | B} Walsh /& ¥ il [1°]
o oclhy,ly)=Sg,(w)

THEB® GF'(2) = {(0,v,%,, v, _} (0K r EF[TE),
SEH AW T HIRIZE S E RSB NRAN SEHAX R
o

EER 1 BArbit B e MAANA S ERSE, Xt
J>k>0, B uju,,
Wou,Z+ b,y Zy 5wy XD webw, XU %
R

e Z; ++u 4 Z; 4, wj-XU) ForE W, L XUhy

u -,u;_E€GF(2), wj,'--,wj_,‘eGF"(Z),

j-2

= (S, (W08, 1y (W V)3 S0 1y (W )

Stu, 1YWy
S(v,-V+u]_,‘f)(Wj—k!0)
E, E; yE; 45 E; - S(VZ,V+"]_k[)(wj_k,0)

o, Ve Wit 0)
Hep

S (Wi 0)
_| Soveun (w0

St (Wis )

St -V+u,f)(wi’vl)

=
S(VZ’»I V+u,_f)(w|"0) S vzr'I-V-f-u‘f)(wi’ )

...S("if)(w,,vz,_l)

h 'S(Vr"‘r".f)(wi’vz’—l)

S, veun(WiVy )
jok+1<i<j-1
iR A 2 WHORCEBRE, WS AR
HENRTR, REHEAKEHX, BUAR-BETS
k=j-1, M5B Z ++uZ 5w XD+w, X7+
ot w - XO X RBENAT . ATEE, RXtr=2, Bl 2
bit ICIZ A1 & A R EATIEN .
# 2 bit IBIZ AL B LR E LN
y(/) = V(gl(x(j),y(j-l)), gz(x(j),y(j-l))) , j21

2, =PV, j2l



1472 B oF 5 E

#2784

%XE%&&%& Gl[(x“),y‘o’) = gl(x(l),y(O))
G]2(x(2),x(l),y(0)) — gl(x(Z),gl(x(l),y(ﬂ))’gz(x(l),y(O)))___

—f, TEX Gl (x"Y,x

A X Gy, y @y =g, (xV, y )

=N 0]
Xy

0
,x, )

GZZ(X(Z),x(l)7y(0)) = gz(x(l),g] (x(l)’yﬂ)))’ gz(xtl),y(o)))___

(-1 (1) ,(0)
o ,y )

Gi(x, x , X
I

Floe®, y @y = £(x, @)y

F2x®,x yO) = £(x®, g (x, y ), g, (x, pD))...

FiD, xu™ .. ©)

Xy
XB G/, GJ,F/ #B&E nj + 2 JTCATRREL

X ERI ue GF(2), xe GF'(2), (f,4,,1)e GF*(2), it

NQu,x,0,6,0) ={(0.12) 1 8150, 0,) =1,

&%y, y) =huf (x,y,1,) =1} |

SN X, 1,00 =4P{g (X, Y, 1) =1, g,(x, 1, Y,) =1, uf (x,
hy=4.

M Z,,Z,,F' ,F*iE LT 15

U, Zy +uZ),wy - XP +w - XWy=§
Ak (0,00 GF(2) £ 2 i E &,

i walsh 1) E X,

(uZF:+u,F')(w2’w"0’O)’

w,,0,0)

S(uZF2+u|F')(w2’

=D YD D)

PDeGF (2) «MeGF"(2) ¥10€GF(2) yyyeGF(2)

2 1
.(_])"Zf("’( L )~.V10uV20)v&’z(X(“v."mv)’zo))*'"l/(x‘I)-,Vm-)’zo)*“'2'1[2)*’"’1'*“)

-m= Y Y ¥

xPeGF(2) x"eGF"(2) n€GF(2) 1,€GF(2) 1€GF(2)

Ny, x

. (_l)uzf(x(z'.l, s )+l+w2-x[2’+w, -

(I) ’latZ’t)

Y ZZEZE( l)MZ/(x(ﬂ Mg+ wy D o xD
2 n+

20y

-4P{g|(x(|) KOsYzo)=t|vgz(x“)’Ylo’Yzo)
—’2’“f(‘7 Yo Yoo) =1}
(2) (2)
~ ( l)uz_/'(x didy 4wy X 4wy -x
7n%§;§2

'[P{gl(x“),y(m)zﬁ}

+ P{g,(x", ¥ ) =1} + P{g, (x", ¥V

+g, (", ¥ Oy=y 41}

+P{g,(x Y D)+ 0 £V, ¥ ) =1 4+ 1)
+P{gz(x“),Y(O))+ulf(x(”,Y(O’) =1, +1t}
+P{g,(x”’,Y(O’)+g2(x“’,Y‘°’)

+u f( Y =1+, +1)-3) )

S2n43 Z 2222( l)uz/(xm Nt 4wy D bt
2 n+.

Pl L
(2P, f(xV, Y ) =1} -1
+2P{g,(xV ¥ D)+ f(xV, ¥ DY =1, 41y -1
+2P{g, (x" ¥ N+ f (0, Y D) =1, +1) -1
+2P{gl(x‘”,Y‘°))+gz(x“’,Y“”)
+uf(x“) Y=t +6,+1)-1]

Antz 2 ZZZ( l)uzf(xm dydg)twg-x gy M
2 n+

BTN

. l 2 (_l)ul.f(—r

4 y(O)EGFZ 2)

+12

FOcGF(2)

(H‘y(()))

(=1 Gy Oy £ Dy

+l (_l)gz(xmv)'w))+"|f(xm.)"m)+’2

4 SIOEGF(2)

+12

4 F 0GR (2)

— 222( 1)142/(,:(2’ dida Wy K
2’1+

24 n

LSS e
2I1+

U (0)

e SR

el I

22( 1)81(*'” POt £ (D pO )4y 40
2n+2

X 10)

2"+2 ZZZ( 1)"2ﬂxm Aoty

O AP,

ZZ( l)gz(_‘,m PO £ 0 )0yt
2n+2

(|) (0)

ZZZ( l)u2f(x ) twy D agy ey
2n+2

(_1)g|(-\'(“.y(o))+g2(x”’.y‘m)+u|f(x[”.y‘o))ﬂﬁlz

g on
EZ( l)gl(x() ‘0')+gz(x“) ‘0))+uf(x“’ (0))+w et
n+2
2’” <N {0)
y

= S(uzf)(wlvo’o)s(ulf)(wl ’0,0) + S(uzf)(wz; I,O)S(gl+ulf)(w|,0a0)
+ Sty (W2,0.1)S 1y 1 (91,0,0)
+ S W2 LS g 4 gy vy (#1,0,0)

B AYER T AR BEDL R R IA 4 A i 40 1,

— e, XET > 2 RUFNE u,Z, + 40 Z, 5w, X+
Wi XU b X0 B R A
c(u/Zj+--~+ulzl,wl,.x(f>+...+w XMy

= 50,1, (#;,0,0)8 o1y (W, 9,0,0)

(u, F/™ 4 gy F j-t

+S("//)(wf’l’O)S(G{_'+uJ_‘F1"+- +uF )(wl 127" w"O’O)

+S(uj_/)(wj50,l)S W,,0,0)

(G by P 4 -+u,F‘)(w/~1""’

+S(uj_[)(w/7 vl)S W|,0,0) (2)

(G 4G v P b ) W50y

MHE, —MHX 2<i< j~1 BBUATHF



5% 9 3

ik TS Wi oF 40 & A4 S AH R R BV RO i 1473

S(M,F‘+'--+u,F')(wf"." w,,0,0)
(G{+u‘F‘+---+u‘F’)(wi"'"wl*o’o)
(G‘1+u,F‘+---+u,F‘)(wi"“’ WI,O,O)
(w,',"" w|,0,0)

(G} +Gh +u,Fi 40 tu, F')

S, (w;:,0,0) S (W51,0)
Sieruy(Win0,0) Sy 1 (w;,1,0)
1 Sern™®0.0) Sy (#,1,0)
Sigr+gy+u,)(Wis0,0)  Sig o0 i (Wi, 1,0)
S (w:,0,1) Se ry (WL 1)
SiesunyWin0) S (w11
S(gzw,f)(wi,or]) S(gzwif)(w,-,l,l)

S(Sl*’gzﬂ‘f)(wi”Ol) S(g|+gz+u‘f)(wi’19)

)(wz-l""!wl’ovo)
(G{~I+"‘_]F1—I+"'+M]FA)(W ",WI,O,O) (3)
(Gi']+u,_lF'_I+--'+u,F')(w"_l’.”’wl’0’0)

(Gli—l +GAZ*| +u’~]FA—| ooty F:)(w,'_l PR w[ ’0’ 0)

HAXG)BHEXSEER(Q), r=20BHRTHIE.
S — R r bit iCAZ B A-S RS R EE B iERAL
CITW b ke

4 HICHESERBRHHEXRYMITELN

(u,_lF'_' +---+u|FI

-

L —WHBERNER L, RILETTAEREMEMN,
HARBHE AR,

EX 2 W A, x, x5, F B(x,x,, %) n TG
HAREBE, ECH ycGFQWMENHT, A KK
AHHXRBEEXN

ey | ) = P{h(X) = h(X)| X € x} - P{h(X)
#h(X)| X e 2}
41 BE—FRMAFIOEHHEIRRITEAR

FEMRT SR, ARTUFE—LFEBRENBLETT
BRFF|, FEMLERE EFIRIILTEWAN S R AN, IR
EEM—FMAMEM TIHELHFHAXRE. X n TH/RE
Bh(x,, %y,00%,) s B E x FIE BB n-1 JTA R
BB, B E XN A ex)=h0x,,,x,) F
B %)= h(Lxy, %)« — & H, 3T nou k4
m R AR BB H(x,x,) = (0, 5x,)h  hx, e x,))
A X

H(xy, %)= H(0,%,, ,X,)
=(hl(()’xz,...’x")’...,hk(o’xz’...’x"))
H'(xy, %)= H(,x,,-+,%,)
=(h1(1,xz,'"vx,.),"'»hk(laxzv'"»x,.))
HBEEEX, B WIS AE R T
WEE £, TEX L0/, sRESREREY WHHEX
vORIY' . TEBRRSME —FBAFEFSNHY, oK

Xpizl={x,i2l} - AEBECH X, =% 0
X, =x,} WHEMSE TR wZ ++u_Z,, 5w XV
+oodw XU KX R, RFEEE 1 HRT
HAXMEERETY FR VKRR SN PY
(i=jj=lej—k)ERH .

ECMBEBLARFR/RTIORET, FEMKREGT
BAKXIFATRBS N, BELRNHTHTHHEENKE
fl, —BARFELZEBMEFHEFT.

42 BHIHFIINFHEXREITH

BZL,={Z, 2} “f—k ={a, 4»a;}» H Zf_,, =
o, REBEMN{Z, =a,42;=a}. THECH
Zl,=al  WEMET, BEREXVO XV NEHRESF
RBIOAESC R Y B HE 2 R AN HH B A AR AR SR R 4T e
T KRR,

TE2 AR rbitidfZfn MEARAESERS, FH
Wz, 2V MR, WX >E>0, wiew
eGF'(2), EEMZ  ,=al  WHEHET, w, XD+
W XU SEZRBIEHRRE:

c(w, XV 4hw, XU, 01Z], =a],)
= Y (D2, w XD 4w XUR)

i

JERR
c(w, XD+ tw, XU, 012, =al,)

=2P(w;- XV 44w, - XU =01Z], =a]_}-1
_, P wj-XU)+---+wj__k~XU.’")=0, z/, =af_k}_1
P{Z], =aj_k}

=22P(w, XD +otw, XU =0,2/, =a] ,}-1

1 . . .
=247 — 2 P{v-Z] ,=v-aj,, wj-XU)+~--
veGF¥ (2)
vz0

Ctw, - XYP =0}

k - i N
_22k IP{wj,X(I)+..,+wJ_k.X(,I-k)=0} -1 (4)
=4 2 P{V-ij.l_k:v-a:’l:_’” wj,X(f)+...+wj_k,X(j-k)
ve GF¥*1(2)
vz0
=0}_2k+l +1=4 2 l(P{v,ZJJ_'_k ="'“j:-k}
veGF* (2)
vzl
+ P{Wj .XU) PR wj—k ,X(j—k) - 0}
+P{V'ij.'_k =W, XU Wik .XU—")
+v-ajf,,,}—1)—2’”' +1 )



1474 L A O

B % # B21%E

=22

veGF* (2)
v#0

PWw-Z y=w, XV 4tw XU vyoal )
_okH 4
= Y QPp-Zi,=w; XV +tw, - XUP
veGFY(2)
vz0
+v-al_}-1)
= Y D2, W XD bt XYY
veGFH (2)
vz0
XEBERX (@) R (O XEHT AR ERS DA
R, a2
FEESHHE LR TZENTRIERN S —FAARN
BRI T &KX RO E A

5 WIFEASENFMEXREN

IRV B ANEHLIZAEERSESMA SR
R Lt X B AR KRB LR T SR AR SR MBS, HhsERE
e B BORR S 1 B R B Walsh T ERE4H 8, W T 5665
FRRIZER3E, b T RIERIFFEIFEEFI R, X
SR BRI (WIS A SR, T HHERE |
EH, ZEIEMNEG—SMARRENEKKTRE RE
E—SHAZHE, RTHMHXRECAE, FihiEH, bl
X EAEEE A AR RE MR R A XX REA
HZYWERMEX . T A B i E T A AR AR
¥

“HEFI R—AEERLREFEIN, 1999 F “H
FREBINEA” AT “HF AN 1.07 P, Kz 2HH
FRAMFBEFAREREE B, FEERE—H 4 MR
4 bit LM B E RS, WRIE “EFAa4mas” U £
AN 4 AN LFSR K E 4500 25, 31, 33, 39, HRMHt
ZRANERRN, MLEITH 5 A, D) B4 4 NBALF
EHRMBEN XV =0,0,5,x5,) 0 RENENR
v =(c?+,,c}+,,c?,c}) o EREEREIN 2, A AR
X

Z, =X, 4%, X, X, +C)

o _ 0 0 0 1
Cla =S te)te; +e

o 1,0
Cou =S e e

1 0
X HX tx 020+

! 1e10,1,2,3},
> { }

R RN, (c,co,cti,ely) A 4 bit RAZHA)
B 2 W RITCIZAS SRS, AR
T A S AL B T A

ﬁ ['FI (S}H’SIOH) =

R AU
z; =f(x(j),cU"))=xU. Xy Xy Xy, +cg
REMBEREHN
eV =p (e, Uy = (g, (69, V),
gz(x(j),c(j—l))’g}(x(j)'c(j—l))’g4(x(j)’c(/‘—l)))
g (x¥, eV = c} + H,(j)c? +H,(j)+ cf + cj?_, +c}_I
£:(x,e™) =H, ()eSel+H, (e +H  (J)e)+H, () +¢) +¢)
gl(x(j),c(j_”)=c?
g,(x‘”,c”‘”) =c}.
Hrp

H,(j):x,j TR PR P

Hz(j)=x,szj+xux3j X)Xy 5+ Xy Xy X Xy Xy Xy

H,(j)= X X0 X3 Xy X Xy X Xy Xy F Xy X5 X

H,(J) = x, %y %3 %,

AT EidfH R BARE R B RENX, FHENSF
FEFLMRN Walsh FEHEE, SATRBHE 3 WHE 4T
(28 S B B RO BN HH R X AR R BT . IEWET S
R B, TG RMALME (REIHR RN ERIO
LRI, R X W A BB BEAT A R I ISR 8 JCR (10— 12]
53 SR P HE G R ST 2815 FHRIESE 4 bit £, 5 bit 10 6 bit
& CHEF A 1638 4 bit KLU PRI ToAE M) R KA
FUEAMAHK G, (B HEX RITREHR B AN
SIEFRAR (X—FD), AFBEEEFRAKES LR
HE RN, TROIFIHE 3 WA, 8T 4EmRET
BT 1 bit KUIAMETE R WAHXERE, FHET 8 bit
KRS B A A B &4 T IE &M &4
MXEL. FTHERE I FIH T Sbit €3] 11 bit LM BT
R KX RBENE, URANKEEN N #
250 T A S AN BT B R AE TR 5 bit £ F 8 bit KRR
FaE IR BB AR A REVLEXE, LR R XY
N

R 1 5bit .KF 11 bit KX FTREXTI R
o AR K B e HE LR FR R Y S R AN

A\ il B g
W | BRI | | | RRRXR |
KB | R¥msie | vx | ke G OLIEN '¢ﬁ
(bit) %0 oy

S 0.09765625 16 9 0.03662109 16

6 0.09765625 16 10 0.01451969 16

7 0.03814697 16 11 0.01680851 16

8 0.03839111 16




%9 H

KDE: WU EERBEXRRE W%

1475

F*2 BHMASAEAIRYET S bit €3 8 bit KL I ET4EAZI /Y
WK R4 % R TE L BABR B9 2 1 2 M

Gn A =¥tk
B R AN
K BREFMFHR | MR | BRAZMHMX | M4
biy | FREAE | R | REeE | R
5 0!
5 0.11328125 256 0.11328125 64
6 0.13574219 128 0.13574219 48
7 0.08355713 64 0.08380127 24
8 0.09106445 64 0.09204102 8

6 HERIE

CARUST BT 40 & A as AR SR R o A, BRI A R i)
BEXRARE—FAMERM LM U0, sREE
FIEETTR 6 bit KLAPI A AR ER L pErs U A S04
TR ER B RBTE AN, BTUR
AHBRIZASERBOSMEMAXY, XN TERAE
ERBHERMTR B A ERER, FImASCER 1 23X
BR (6] THIE 1. 2 M9—MRAL, FESCER [6] PEATLUHRKR
BREX DB RILAGERROHXEEMIET R
G, BRI THNKMETE. 55 AXH AL
THREZEE, BT R TR S R RA RIAESE 2R
Pext, Bl ASCHI A, BATT LS EF & SR EE £
B RIS S AT X R R PR, X T L
F AR AR RIEA X EEAEA .

2 % X Mk

[1] Rueppel R A. Correlation immunity and the summation generator.
Advances in cryptology-—-CRYPTO 85, California, USA, 1985,
LNCS 218: 260 — 272,

[2] Meier W, Staffelbach O. Correlation properties of combiners with
memory in stream cipher. Journal of Cryptology, 1992, 5(1):
67 — 86.

[3] Staffelbach O, Meire W. Cryptographic significance of the carry

(4]

(5]

(6]

(71

(8]

(9]

(10]

i

(2]

[13]

[14]

for ciphers based on integer addition. Advances in Cryptology-
Crypto’90, California, USA, 1990, LNCS 537: 601 — 614.

Goli¢ J Dj. Correlation properties of a general binary combiner
with memory. Journal of Cryptology, 1996, 9(2): 111 — 126.
Goli¢ J Dj. Fast correlation attacks on the summation generator.
Journal of Cryptology, 2000, 13(2): 245 — 262.

SRTE, FHER, WiCiZE S ERBIIHX AR, HLEd
J&—Chinacrypt 2002, L, 2002: 21 — 30.

FkI18E, ZEHEL W 1bit ISIZA AR ARSI,
FERIFBREER, 2002,3(2):13-16

Sk, FHER. WE bit IRIZAGERSENT RRTER
MR EHE. TS, 2003, 20(3): 63 - 69.

Bluetooth ™ SIG. The Bluetooth specification versionl.0 [S].
July 1999.

Hermelin M, Nyberg K. Correlation properties of bluetooth
combiner generator. The Second International Conference on
Information Security and Cryptology (ICISC’99), Seoul, Korea,
1999, LNCS 1787: 17 — 29.

Ekdah] P, Johansson T. Some resuits on correlations in the
bluetooth stream cipher. The 10th Joint Conference of
Communications and Coding, Obertauern, Austria, 2000:
11 -18.

Goli¢ J Dj, Bagini V, Morgari G. Linear cryptanalysis of
bluetooth stream cipher. Advances in Cryptology- EUROCRYPT
2002, Amsterdam, The Netherlands, 2002, LNCS 2332:
238 — 255.

FHtE, YA, EIE, ¥ FEEPHNEERYE.
Je R P ECR T I AREE, 2003: 10— 13.

HHER, GAM, EEE M/RABRESMNSBARILN
H. W5 M, 1998, 19(11): 61 — 64.

kIH: B, 1976 4, LA, WIRARABERETHEES
IR .

oWl B, 197784E, BtE BHRAEIEBE

FHE: B, 1945 4, HE, AR EAMERERBETN

[ F.



