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ABSTRACT

The synchronous stream cipher has the problem of synchronization loss by cycle slip. Synchronization loss make

the state which sender and receiver can't communicate and it may make the receiving system disordered. To lessen

the risk, we usually use a continuous resynchronization which achieve resynchronization at fixed timesteps by

inserting synchronization pattern and session key. While we can get effectively resynchronization by continuous
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resynchronization, there are some problems. In this paper, we proposed an adaptive resynchronization algorithm

for cipher system using LAPB protocol. It is able to solve the problem of the continunous resynchronization. The

proposed adaptive algorithm make resynchronization only in the case that the resynchronization is occurred by

analyzing the address field of LAPB. It mcasure the receiving rate of the address (ield in the decesion duration. If

the receiving rate is smaller than threshold value,

it make resynchronization or not. By using adaptively

resynchronization, it solves the problems of continunous resynchronization. When the proposed adaptive algorithm

is applied to the synchronous stream cipher system which is used in X.25 packet network, it reduced the time for

resynchronization by ten times. It means that 11.3% of total dala for transmit is compressed.

.M &

<t AR A g WEge wet JHFEY B
WA 58 o] &3 JKH wko] FrrEWA AEHEHE
Hrel ue FA7E w9 F8A H gdek ol W
FuNoR AFH WELAY Bl dEYAH B
st 8 ARE HAEFE uf vlvhate] mLolrt
Foe AR gy 9 R 508 BE R ¢
3t ¢F 7R Gmatsted HEEL HI A o
2 d53le] vkt who} f Y AR E AL &
e Ale-sivh, 1) gF oA M dFE
o] Barlda AdHoR By e &
710 A ARS8 el B3 vlol A ALE-d Tt 9

A &odof st} 8] vHR el ofste] ps o v
o Borle vt A e A5 A
= o}& &3] ¢4 F71 olgolgt gt} F714
EY 943 5 A adoMes gt 41 #3894}

olF &l oot W F7) oj BAdel M
Al = kg 7] olge] AW BIv)e AANH

o7 HEatx Rt ME FAlEHA] Ed & ohve}

Vo d dolele oo} @hs /A uR 4241 Al2E
S 2 B A UGt ole e AU G Folv)
ety 214 2EY 43 FA ALY e E
HQat A 7NE Fr1H oz dAFsia] o, B37]9
G5FEe dA Al AE AE7) AR AHEEA
gk R27kx]) BA A Sol Al

. =Rolx = OSHOpen System Interconnection)
TA% & LINK A& T2 EFE LAPB(Link Ac-
cess Procedure Balanced)& }\}%6}‘:‘ o3& Al A&
ol A3tala A& AF7) e ¥AA 8 A
T 5 Ade A4S AT S A 10}&‘}15}- At

2182

WRGlAM = LAPB 2 9o F4 Jddo] EAL o
8-8ta] s 57 oldto] WAl E A g-ofiut %) MY
G4 M NG ﬂ%\*ﬁ}q ?‘H%ﬂ% o] F = WS AL
atuvh. LAPB 28|919] F 4 9o 4oz B
&%+ 7493z DTE(Data Terminal Equipment)$}
DCE(Data Circuit Equipment)& F338led 5 AR
g R PR G 7)) olghe] wbale A9 Q)
o18] gb-g vhebd slelug a9 24 A fr"* L
T%¥l LAPB x| e] 54 g ko] 38 13}
S 7] olW Aol WA Ao By 4ol
2 g7 Hds A 7S A $aEtke ?ﬂ%—ﬂe ol F &
WS APESAY AT B Foll by ) ol
o] WAl sk 717HE A4 A 7] 7hel “]3}01 uf g %
oug AgrE Ag AF7) WHE AREE A E9
& AE7) R Bt AE7E YEd M8t
%" A st A 719 F7F 4 Folgo] B4l
Afol 7Y ¥ ooldgl 30 g %7] HE A
71e t-&ﬂ"EH e FAYNER AE @
Ak 2, 48 A F ““—‘40\1’\1"\ @ &3 A
P A AE ) el AE ) Frle vste] uf -
Hovg A8 g7 e A4 ety
stof wh F7] ol A E WA waA oy £
Aol Srd e 3 HAS W Uk Aot w9
=2 Hrtel7) 93t LAPB T2 EF S AlRdle
X.25 w7 BAFoM E8HE £/ 2EY 943
T4 A2de] Heatel AP AR AsA
o} 24 o gakel WolE] B & W T2 A}
£-8F¥= 9,600 28,800bps 7o) HW & Fole] At
A AbolH £y WAl 2 g B o)@g Yo
2 o Ag}\]ﬂuuﬁ Aoty A8 AE7) WA o] Anhr}
AAHOF HEANE ol 7HE HobR U

2 S0l n; a

+

-\

www.dbpia.co.kr



WX/LAPBY F4: 995 o] 88 2§ d5d HF7 2xaF

I. 8714 AEQ &3 WAojM2| J|ES AHH
HE7| YA

74 259 93 M AEEE AEr] W
] 9 el A& A BAe, 1y 13 7ol
o, BE77t FHog Fr) AYdsd A4 7E F
I ogkel ME FYd A4 TE ded w3l
internal state 2 F71H o2 FUFA UE] AT
718 o] ETH. o] W4 AFI) WAL by B
ojgo] WAL FrHOZ AFINE o|FEZ
vy obgE FAE sheEtA A ¥R BA
A ol Ak AA, 2¥ 1014 B npgl Po] A5
AE7] B2 ) olg dFe] A Ao Fust
A A N ALE AFINE o)FER G F7)
olgo] WAEH g F7] HEH AA 71E F4
o) 7A §7] olg Ayt fAH FAL & F
UAE Bopg} W E7) o]g Ao B HE 99
o dojglo] & =4 A2HL 052 AlY 994
o] EA gttt EH, A% A7 WL dF §7] 9
go] wrgy FaA3A #r1Hog §7) dds AA
718 Apstojol SR A4 Fgol WX My
& MA 71E HA st Agstedof st Egel
th AR, AR 98 Adshe FAoA A4 Fle A
% e/ wAEw g 2 A8d A4 e S
A & f7ix] §7) olgd A X Ho 2F7}
gats & EA ol AUt

[P—— ]2 [ R S (]

o |84 &4 &4
FREa CEX] 2 wee e
3 |u 4 G
3] g 2
\ \ MO RRE WY \ \ \
¥
& 8| u H 1M L]
gL 2| & Hyasiel HETY PO 2’ M Haine e
i i ; ey « L}-1] ]
2l Ree : FiRL &7
e B0 —
sl

38 1.dF F7) ol BN S A& AF) FA F2
Fig. 1 The structure of continunous resynchronization with
synchronization loss

. LAPBS| F4 B48 0|88 HS WS o
n2E

1. Link Al&2| 7152t LAPB E2j|gle] 74

OSI 3= 2d 7413 & 234 A% tely =
AZ Z2EZ2E IS0 o 197430 WX T
HDLC(High Level Data Link Control)2} 197633 9]
ITU-T A t3Edtel X.25 F3bell AMS-E T =
LAPB”} glt}. LAPBS} HDLCE il $- §-A1519 LAPB
7t HDLC9] -8 F3telet & 4 d+=H LAPB Z§
Qo] A& 2y 29 el

01111110 842 gulE YsielvlE  1eslE 01111110
B3 [mogdd Moy Mooy fcs | Baa
5] *) © U] ®

% 2. LAPB =g 72
Fig. 2 The structure of LAPB frame

g 29} 7ol ¥+ LAPB YoM = ¢
2 &8s FAede 4 990 DCER! 2
£ ‘0, DTESl A%+ ‘0Yeg 3 HY 3

¢l A9l DCESQ! 4§+ ‘0F(h), DTER! 4
07 AE] e 2y 32 ¢ P9
Fa 999 A WS Ayste o 2 =Fo
A& LAPBO| @ oM 34 H F4 49 5
AL ol g3t b %] ol HAES B
U HAgl Aew Al g dA s 9Y J39
Aot FAds o s wasld ot

Q.
-
Ha

O
g

2. 54 HY M E(Re)
B =FdAM e LAPB 4 g9 SAE o
o G F7] olde] Wl oy
E2A 4 (D3 o] R¥HE F4 99 FAE
Reg, & AHE-8A T

e

q71A, Nevz &9 &4 Al T,2 B¢ A&
ZAE T Syl A o]5, Npyy, pd Zd
A g9 FA ggo] 01 FL2 032 F%9 F

2183

M

www.dbpia.co.kr



BEEESE®H S '97-10 Vol.22 No.10

o]t}

A (DA B vheh 7o) Repd O 54 At
2 EEe T2 ¢ #2€ =& 24
el FolA Zaz A oo Iufo]EVL 01 e
‘03¢ 97 duht =l=71E vebdth LAPB =&
A F2 g9e 7] delMe BEE dolE g
A LAPB Zdlg-2 7#Aste Al Zg 2 HE(P),
2 gGe(A), A8 990, =g AA EAFCS)
g 5% o} T4 9dd sgsHe T 4 ¢
o E gloy olRe B ANF: B
B =FoAE LAPB Z#lq] FoA F4 Jdute]
gUestrz E3g dolg goi LAPB Y9
A#z 2e Jdepde Tz 9y ghe Zgold F
Zg2 B IuelE g Fa F9es HIe
W e Abg-slgTh &, 2 ¥ 20]4 veRd uhehitol
LAPB Z@ g9 F4 g =g AY 59 |
polE g FAHEE, &g FFA 7 Tuk T 2
"z e Sy o 1vfo]E ghe] 01" B
‘039 A7t AokglvtE F3 e B0l RepolTh A
Hoz % T3 499 dF §7) olge] ¥4
H 299 Rer @9 548 o3 3t}

HYZAY(FL:01)

—

BUBARUFL:01)
—
Fa=03 Hax01
-
FYZAY(F2L 1 03)

ore@E) . DCE@Z RE)
b RHIAYFL :03)

1715: yEg|uE7 {#E6 |MES|vIEL|wE] [HEZ |HEY

DCE 3 [ 0 ° o 0 0 1 01

\YDTE 0 0 0 [ 0 1 1 LX)

T8 3. LAPB Z oM 9 F2 99
Fig. 3 The address field in LAPB frame

2.1 MAE Ol HL29| Rep

sjd ] BERO] bl gl FA FolM A 5

Z goe] el ‘0 E& 030 LRl FalH
=28 3HF Py obel 4 ()9 3Fol Yehd o

PC" = (1 —b)s (2)

o 7} A b= ad 9] BER(Bit Error Rate)o]t}.

2184

99 & AT T2 T B&E Ty Ao

& Nrel &t Zelz died 59 1upolEv} 01
£ 03 A2 F8 Neo 2 99, Np oy
S Npoll Pey & #3194 522 ol 4 (3)3} 7ol v
E}doy,

NEo1, 03 = N Pey 3

AARH o R, G F7) oldo] YA 4 FY
Z—'}ol 73'1‘0“ Z"% .Q-Tra J—E;‘Q} RCR\— C]'—' é] (4)Q}
7o FHATH

Reg = Pep = (1 —b)® 4)

A QoM B uped o] Repd A 29 BERC
upzt 2 gho] WaER Ma Jerst Y2+ F LAPB
o] Za g Mg LH7L HATY FFo| FoAL
olo] wW2RCRE Z A%t 218 4v BERF Rer®
#AE dehle A2 2 BERO) F7F $+F R
4age 4 Aok

107407 103 104 10° 10¢ 107 10 109 107 BER

02 4. T,=0532] 2% BERS] W3to] o} & Rep
Fig 4 Rcg for various BER in case that T, is 0.5sec.

2.2 = £7] O| &8t AR Rer

A5 FA F o5 B7) olge] HAEE Hud
dolee Yoo e #oug g dolEodA
01" i ‘03°0] WAIE gL zbzt 1/256(H B)R 71

www.dbpia.co.kr



WX /LAPBS] 24 4% g o] 8% A ¢ 4 A%y gxaAZ

¥ ¢ Aok WA, T2 ¢ 538 b olE oA
Zga A g9 1 HolE gkl F& g9l ‘or
EE 03 A4 U Neo, o3 4 (5)9} 2ol Yre}
do. AAgH ez, g §7) old Al9 RCR ¢& 4
©)F 7ol FAA el G F7] o|Eo] YA E
w9 Rep 2/2569) YA T & Zerh

1 2

1
Nror, 3= Ne( 256 T 256 )= 256 )

Nroos 2

()]

3. RrE 0|88 X E XiZ7| Al

JNHBAET| Wre BES

29 494 B ubet zho] FAAHRA 9 Rer
# G 5] ojgo] AT A9 Reg @& Ao
7t WoldR g B =FJME R ol&3to
E7] olgo] HAE Ao AEIE ol FE WY
& Agtatth. 23 s5e A HE AEI) e
ZETolth 9 E5E vEYM Zgz Yo
ol LAPB Za|ge] Aztelnz Zgya md
th&] 1ulo]E o] ‘01" £E ‘03" ¢17HE Felsit)
2 HE g9 IuolEE F4& ggolug 1

e med s> |

T WA IR |
Ol 2

| N""T'j | '

ot =&
WAL ~EH W B A2

off

Rcamy |

ol

ol |

e ®2 olwm
B Etetod X B2

J 5. ALY g Fe s EE
Fig. 5 The flow chart of proposed algorithm

E LS AF7] gaolM e Repoll mhe e dey
Table 1. State-decision-rule by RCR in adaptive resynchro-

nization

=7 el 23
Rer > 93 R a2 A& Fal
Rep > 93 @5 E7] olg A E 7

ftol ‘oI e ‘030l FAH o HIHE e
B Negy, 08 7M1 o8 @ A4 & @9
S N T2 ¢ 7T F AME Rpol AR
ARG A FFHQ 42 gt g F7)
olg AAE A% Ty w9 AP dF ¥
ojge] WAF Ao WA, Fr] AW A4
71& &, T8 v AEE At FAE G
A bt =S BATh o)A g Aedd # 13 2

3.2 Rr@ AR

A WAAM B el 7ho] Rep& 429 BERY)
FHFE WOEE Repd FA A RcmE Y d & 8l
g g 2AAM G E) olde] WAT A
BAEA] e ALE WEE FEY F USE 3o
ofgttt. 29 4v B9 A AT T, E 0528 43
T A5-9 RepE 2 209 #& Moz BAE A
o] F dElel dg B olg HEE FRIE A
AAQ Rep g WeERATH 27 494 Rep ot &
A A £8 dF 7] olg HHE #A Eie
Be FE Aolv AAAHA BA$E GF F7) o)
98 AR #ddle A9E Eold otk uidey,
Repm &8 HA A 2 H44 A4S
7] ol8R AR Bdde 497 EE A
T &7 olgg A Rl 9w Eold Aol
2tA Repmnd S ¢&E Al 29o) a7 e A
BEA A Eu B =RodMe 1Y 494 el
dubet ZHo]l Repn #€ 052 AHate] A4 A
TE 95 5] ol€2 AR #dde A9E Fo)E
5 At o 29 Rerm @3 AAAQA Ago
Rer F4dol thie A Q9 9% RE & 29 494
Ao WFA FEE ARHA B E @5 57 og
ol A% Zlog A AGY Aot 2™ 2

2185

www.dbpia.co.kr



WEHZSBER L '97-10 Vol.22 No.10

g 494 NIFH RS T, 2 Fe] HF BERo| ¢
0.1 o] eldl o)A L 100 E A&31H ME o9
SFHE Ao v]g dopgh delolng ofeldh A
ol BA £F WA 5 v Aon vl W
Astel e ol gk dofat el FHAA AT F
NG T 5 AUS Ao difEnh mapr o B
ol W E YA B st Wby F7] ofw
o] WAIE A2 At AE 7L o] Fiz slo] @
s a&¥y & AUt

1S S| wAlel 28

LAPBE Aeals e thEAel e X25 el
Y el3 e DTEY DCE % %33 Aol 4
o §, FA BEl Wol AT Yo AA
qel sol A7 WA T Fa 10Ee b
X252 PAEe] Atk Fa 7R Fa T8
EEE RS BUERERERRES R
Qg ok HEV S AW HE Fol TAsh
Feoelas Hra ¥ EEAA A8 A4S
ENE 4 Q9 Wk wol WA ol 4
o AbE H g AE) YL AE BT Bk oby
A 9hs B2 7bssl @ Aol

-

&

X

V. d# 2o ol 23

71&0 A% A7) A At AL A Y
2] e Masty) Aste] 4 ()3 7o) ®AH

LEIHE E rates}) A F datel Had Yo )
E A$Z% D redd ol &319 o)

E_data

N

E ratc=
t

o714 D a7 A48k & dlolE o U E 4ol
] E_datay &¥ Bo g dojE e v E Foltth

E rater A$3 F dHolge R3] 4%
9 dolg vE el B& E rate?t &5 E Ld
7] olgg A sslil A&atA A s H%
olErhe AL onjztch A, FLdHF MR =
13} g %) olg A A4 AEs] AR
S AE7) WA e A5 ErateE ¥ wstd & o

2 ')L >

2186

Ak 3, FAUS o) dolHE 43 FAE ol &
o] A4 o AE71E Ast] ag Jof dolH
WE £ D red8 ol g3kl F ol B4 A& v
wEdek AENE 3t AFsle F71 HEe
12802 sl MA v 256N E R stk A
g H}M 7ol . F7} @}Ags}tﬂ W 717 ZEY
Aug 3o o 44 $HS e (15 49 ML
(Maximum-length) &2 01131 43 H3slsted A
Fobe Zom st g7 2B 43§l Al
~elo] 1097 3=10° M ES B4 Heog FTAHE ©
olE1H &, FAEHAL 1076, 1077, 107¢ ] E o] 2HAf
Fi gy 57 g g AN Y G F) ol"

iy 10 A& A e 7 57 AdH
AR 7] R A = AR oL PR oo B

Rof vk wh sl E slqlv}. Az e YF BERE 107°
HERZ sdgon £A £5E 9,600bpset 28,800bps
oA B4l AH S Elct

2. 225 2(E rate)

¥ 2-X 5w 713‘-91 A% AE7 HHE 48T
A5t Aotd g AE7] B g LT Aol o

e, BAl &% 9,600bps°1]’\1\—‘:— 10° v E¢] £ o)
olE] WL, ¥al £ & 28,800bpsol| A & 3+10° ¥ &
o] B4 voly M-S Yt AE §F £37

E_rate
(%)
AR E | :
PAME? T 2I=10%) H
8/ME :
100 | N e (RAZI=05%)
™. 887 ;
~. (EPSIA =0 1%)
~ H
100 feeeiild T N
~. H
|
L o R S L EEEET TR Jorrrrooranonnn Mgty 4
H ~. :
: ~,
: ~
e : ToTa auE
6 T -8
10 10 10 (bits)

26 %54 £ 5 9,600bpsoll Ao LEEE WL
Fig. 6 The comparison of E_rate in 9,600bps

www.dbpia.co.kr



WX /LAPBS F4 99§ ol &8 A3 ¢ AF7 ¢LYF

E_rate

101

100

101

) H O,
10 HEREN

102 1

of & 0 #2)
(U EI|FI(=102)

R L]
(9 AI2t=0.2%)

10®

i
Py 108 AOIW wEE
(bits)

02 7% 4% 28800bpsoll Ao Q¥ uw

oA B3ahe AHE 103 AAE 3o £4 € E _rate
o} E_data®] Haad vebdoh =9, 219 63 19
78 B4 £ 5 9,600bpss} 28,800bpso)| A A4 A&7
WA g 28 AE7) Wwae] E rate§ 1Y 22 E}
? Aojct,

*2 ¥ SeF 29 6 29 VoA B ukel el 4
S AME7 Wl A AF) Hd v e F
7] olg &ol| F- A5 A L5 I E E rated} AR B3
¢ dio)8] v E & el & E_data”t ¥4 74 E
& 2 5 el oA AE A7) el T
g £ AFNE o) FEd 28HE Aol Y &7
g 2ol &, A4 A% Hag AL Aede
A4 AE7) 275 T2 & o §7] olge] HA 3}
o EZNE olF e 285 A HFHoew
T. /201 A& AE7 HAE AL AL YA
oz w9 &A ATt Astatd A FI 5 o0
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Table 2. The comparison of E_data and E_rate in case that speed is 9,600bps and period of resynchronization , T, is

various in adaptive resynchronization.

At 3§ AF7) W At A AE 7] e A te A& AE7) e
(T,=0.1%) (T,=0.5%) (T, =1%)

Atel & - o ) -
N . E data E_rate E_data E_rate E_data E_rate
sdudE (bits) %) (bits) %) (bits) %)

1076 9.6 x 10° 9.6 %1072 4.8 x 10° 48 x 107! 9.6 x 10® 9.6x 107!

1077 9.6 x 10* 9.6 %1073 4.8 x10° 48 x 1072 9.6 % 10° 9.6 X 1072

10°% 9.6 X 103 9.6 x 1074 48 x 10* 48x1073 9.6 x 10* 9.6 x 1073

F 354 55 9,600bpsd ® A% AF7] A AA AE7) F7) Teol ¥shol m& E _datas) E_ratc®] vz
Table 3. The comparison of E_data and E_rate in case that speed is 9,600bps and period of resynchronization ,T,, is

various in continuous resynchronization.

A& AE7) Fy A& AF 7] w4 A& 2E7) w4
(T,=10%) (T.=5%) (T.=1%)
Abol & - .
suag E_data E _rate E_data E rate E data E_rate
= & (bits) (%) (bits) (%) (bits) (%)
1079 4.8 x 107 4.8 x 10° 2.4x107 24 x107° 4.8 % 10° 48 x 107!
g 1077 7 48 x 108 48 x 107! 2.4 % 10° 24x107! 4.8 % 10° 4.8 x 102
10~% 48 % 10° 4.8 x 1072 2.4 x10° 24x 1072 4.8 x 10* 48 x 1077
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Tabie 4. The comparison of E_data and E_rate in case that speed is 28,800bps and period of resynchronization T, is

various in adaptive resynchronization.

A tel g A F7) WA Atd g NE7) AHte Ag AF7) W
(T, —02 ) (T ~05¢) (T,=1%)
AtolF | . T
2l E data E _rate F dd[d E rate E_data E rate
= (bits) (%) (bits) (%) (b]ls) (%)
107¢ 1.8 x 107 6.0x 107" 44><10S 14><10 -0 87><107 29x107°
1077 1.8 x 10° 6.0 1072 44><10ﬁ 14x 107 -t 87><10" 29%x 107!
1072 1.8 x 10° 6.0x 10773 4.4 % 10s 1.4 x 1072 8.7 % 105 29%x 1072
H 5. %A 45 28,800bps] B 9-0] A4 AE 7 WAl AE7) 7] T.o) Wl whE E _rate} E data®) v]a

Table 5. The comparison of E_data and E rate in case that speed is 28,800bps and period of resynchronization T, is

various in continuous resynchronization.

A A F7) W A& AF7) e AL A F7) 4
(T =10% ) (T.=5%) (T =0.5%)
A}o]-’;,j— D |- I [ A B o
N Ev_dald E rate E_data E_rate E datd E_rate
Al g . .

(bits) (%) (bits) (%) (bits) (%)
107¢ 4.3 x 10¥ 1.4 % 10 2.1 x 10¥ 70 10° 2.1 x 107 48x 107!
1077 4.3 x 107 14><100 2.1 %107 7.o><10'l 2.1 x 10¢ 70x1072
1078 4.3 % 108 1.4x 107! 2.1 x 10° 70x 1072 2.1 x10° 7.0x 107}

H 6 A £ 9,600bps @ Bk A& AHE7 AL 10° W8 oodch add T.e T 2ok 84 A4 3¢

nEol dolE AEAd &FH e

al,

o} W& o] v

Table 6. The comparison of total dummy bits in 9,600bps

when 10% bits is transmitted by continuous
resynchronization.’
S R A& F 7
(Te=12) (T,=0.5%, d5F71ole&=10"")

1.13 x 10 (bits) 1.09 x 10° (bits)

E 7. %54 £5 28,800bpsd] o H$ AF7] WHOZ 3+10°
mEe] oje WgAlel A75E of HE Fo vl

Table 7. The comparison of total dummy bits in 28,800bps

when 3+107 bits is tansmitted by adaptive res-

ynchronization.
A& T A HEAE 7
(T =1%) (Ty=02%, & -57101\;}1 = —7)
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