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ABSTRACT  In the user-network interface for the practicing ISDN, an effective phase aligned time compression

multiplexing transmission system is designed and analyzed in the 2 wire passive BUS. In TCM, the average SNR
due to crosstalk from adjacent channel is 9.72(dB), and in regarding the phase aligned process, frames are designed
to have maximum propagation time of 6 (/s) so that the connection distance is extended by 0.8 (Ki).Therefore, the

proposed transmission system is suitable for the connection between end-subscriber and network.
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M. MZitECESS MESAIA - HEEN e AFdze FAsEH h(t) 2 vebdeh 4]
ZhabE s =z e dAlEES ht) o 4

AEAZER 2428 FAH FEH2AA Koz alste] A|7F7kolA #Abg|o] IS (in-
gl Zadoz cpFstslo] Mgl Hiol tersymbol interference) 7} WAl slct,  ataly
Aol B4 T3l7, £F7 59 £ ¢t A 5B BE rtolo)] 3 (crosstalk) 7b HbAd S}HA|

www.dbpia.co.kr



@ L/ 244 FEH el AAduld gl [SON Hu|vtol 4A

$A 5k )

feb &, FAAbele A17AI RS
bl el 4)7bF bl g

gl s

Exgch e

A 2 Tﬂ%%% FAS A S v -0+d
ol HHUEAHEY L (4)4 3} on] o4
ol AT o} ksl shde] iwls 4414 %9 =t
7R ESE A6), 6)3F ok (= Ry() & Al
To (i) 9] A7l
R()=lim@L)" 3 RG+i, i) @)

Re()=3 5 RoG—n)h’ (m+n)k' (m) (5)

(t+HM 4
RS ()=M" 3" Elo ()0 (%))l

=M_l l‘ﬁ: Hﬁ(: l

n=1-M; M=1-M;

Ry (n—m-+aM)

J=aM -t +1

W GHi=n—aM) b (j—m)+ % Ruln—m

+@—1)M] -h’'[j+i— (@— 1)M) (6)

-h" (j—m)]

AN Al 57} WSS (wide sense stationary)
el dyus ~degdog Ny NFa}
5 AAY £ dov kb FAXFTE W
SS7F olvmg Has Ades]e HF 237
A+ 284 (average autocorelation) © Fourier®
$oz Fe AT & QUch A HdY K
Als7h shgA oz FAdstn S Holud Q)
doll o|g Fahabgo] AR A7)
E}-‘7’~‘3)~ [9)_

(+1)M

! (Hﬁuﬂh
J=IM+1 A=(I+/)M-M, +1

[vk-l (n)hl (j+i+n+M+J)+Unn (11) h’

Rc (l.)=M—l

GHi—n=M=D]x 57 [oas (m)b

m=IM-M1 +1

(j=—m+M-+J)+op, (m)h" (j—m—M—J)}}

M+M2 M

M S

R=1-M; M=1-M;

Ry (n—m+aM) x

J=aM —{+1

[h' G+i—n—aM+M+I)h G—m+M+J)

+h (+i-n—aM~M—J)h’

aN-i

(j=m=M=D)]+ 3 R, (—m+aM)

Xh' (j+i—n—(@a-1)M—M~-D K (j—m+

M+J)+h [j+i—n—(a—1)M+M+ ]

h (j—m—M-—J)]} (7)

AMI 2R 5] AFAZE LA4 S 18dsle] o
dEo] 10% 4% Sa' O V4T ZAY 34
beshE e AF52E St A4y A
3kl 3 (5), (6), (A2} FFT (fast fourier tr-
ansform) % -1—585'& 23, Az Fahabgat
o] SNR& 28 49 2}, BaidAls]l 7ol
IR EL M=8o|li B EF7 J= 12 simul-
ationq A3 dHde~dEed] e 064fb s 7
ARl nFuleded o g sAlsigl on) (0,4848
fboll 4] e o] SNRZQ] 14.8937 (dB) & 27
5|31, HF SNR € 9.7236 (dB) ©]3d

4
normalized frequency

a8l4 A Z9 F3haeo SNR (signal-to-noise ratio)

SNR for the Original Signal to crosstalk noise.

N. 2Anyzdg of

—
o M5

Bt AatuiPnty

23

www.dbpia.co.kr



LR s 88 - 2 Vol 13 No. 1

zjod Z2H &2 0] &t subslot ol F7] T (=2"
— 1)2 7Z+%& PN-sequence 2] #o] T EH]E

W)E FaH oz A48 F NTollA loopback

g A me wbakel E (w) ok} wlmE 3t

sAlzh ol Wb wob Bl el eb- abel7hx]
o A7HE rpolch BE QERT EAHOR o
z sked & subslotoflA] (T+ 1)70e] =& 8vlE
7 2 sted YAl cd ol AE i) S 7FA sk

2ukEl hit o] uhal o}‘”—”—?}(false alarm) & &
olgbrt, adAte]l 2 F 2 2ldl false alarmoli
gk Aol HT dwell time o) Kuj =mba-&
718k & oh4] hit & Hsk ARE FPdck Q
Ae 2 7ZHE Markov chain @] W]l =elE
AEha e T2 o] R 35lod contention o] wH A
fulol sl Aabl S A4z 8
Fa g (HEy A% 7h7be] subslot 0“"1 4
Abefodol 43¢ otEE Fopd 4 9)et 7
SRUNTS
—_0oul) |
T oz \Zzl t
(2-Pp) (1 +KP,a)
EE—-—. o p Tp (8"‘1)
d*u(z) du (z) du (z) |
2 _. 4 — 2
a ( dz? ‘ dz ( dz ] |z-
1 1 1
=l 101+ R
aol(l KPra)’q (12 PD* Pf))

+6q[K(K+1)Ps

(2Py—Pp)?+ (1 +PnK) (4 2Py P})]
1Py
+ B3 | (8—-2)
P[) ;‘ ] — -
PJZ_IZ ((J 1) hK) ’}u(l‘_pfa)
q h=0 h
((j=1)~hE+1)) +((1 1)~ (h+ 1)}3
ol
P,(ah+ D q_p,) [(j—1)~ (h+1) (K+1))
24

w1~ (h-+1) (K+1)] | nK+ 1 <jSj,
(9)

AR d & A AA=HEEF2S Q=16 A9
subslot 28 A A 35+9l 2 false alarm penalty
Ko} false alarmo] @4 & &% p,, & para-
meter & 3}o} simulation 3t ZA 3+ K= 8¢9l 7
F-oll Aauodol 453 shEeol g AR,

Prs10? oy Frir 284+ AdA ez St
3tod subslot o #1600l AT gol whet 17 7}
77]»041l_°_ §Lo]§_} 4 el ;lal 5= pm:m-’
o] 73_?_01] K7‘—o]] u}a z{ﬁg}.g} Ty}.rlzsp‘ =3
e o

0'\ } ‘l | It i ] i ]
i Ll T T v T U l 4 1 1
6.1 0.2 0.3 C.4 2.5 0.6 9.7 0.8 2.9 1.8 jsq

(C) p/a =107

agls  datetsl b2 Edy
Normalized Cumulative density function.

V. 2MAIMBOIM flituidE AT §7t
Al AR A

1. 430 4 argkel] upe °1H)ﬂ°z\ HAg a8l
sli- NT ol TE ¢ A4t 244458 9

www.dbpia.co.kr



A/ 244 s zelA Haeld s ISDN gjuldde] A7)

a2
18 — INPUT
m,%:—‘: REG «——{Mux coo (M orv |
I W f AM| violation
TIME | 480K
—={INPUT FRAM Sw -—-——l?
B1,B2— LOGIC 2—wire
aiign BUS
> G?!Lnﬂ THRESH
B1,82 *] | DMUX DCOD
§ w D= REG l com
w 8 1
- axgmmesmcmmz%r
valid D «—{OUTF
e S
TERMINAL EQUIPMENT
(a) TE S A4%
Transmission part of TE
= == - = =717
I High speed 3072 Mhz |
clock
| a
B1 M SU
B2—4y selliect |
D c
W | phase | 1 " tran
| __compara reset. | 480
- - HWL —=w? . Kbps
| e T €2_}—y-olrimeq | {1 ymg | line
',
| ca Hy<PUdra 1| sw [
yes 162 |n
|
] ! fsync
l [”__NE ' D

X

%JD
c

i M rcv

)

- - - - - = =4
PHASE ADJUSTOR

b A4zt 2ex
Block diagram of phase-alignment part.

J86 2444204 4uidg HF TE o £3x
Block diagram of phase-aligned TE in the 2-Wire.

www.dbpia.co.kr



BB B ER Ll 88— 2 Vol 13 No. 1
SRS VE PO N ES R 2 £ XM
7 %g ¥t Asde Besg 6ol
o o (1) Decima, M., et al., “Progress towards user access
Hepgleh TEel& pn-sequence generator arrangement in integrated services digital networks.,”

£ ©]&3lo] activation # A o|x oAl Atujed-F
T3t AZ Ad=H v E(W)E 2ol
347 480 (Kbps) & A|Zbgh&chFdbsted 4
Foti NT+ Ad2dyg vk T E%E Al
2 U e dl3ku] E (w) & loopback 3+ 7h5F3E h/w

Z2 7r=c} garzAv e Yaky| 7] 7} sub-
slot & 1/22 23b5 3 &stx ARHFAe)7}
0.8(K)7} S| & AA (dp=6us) 3y, wat
A HEA T F Aol o3 "2 € (pulse jittter)
= 0.664 (#s) o] =2}

V. 2 8

AZbbE chEst AE Asdel 5g AT
73 1], o] ;d ,H 5] Oﬂ zﬂ
#+ 9.7236 (dB) o]
A4g Eofol A
OIoMU% 167}14

Gong 39 ANE

O
Al Al Eztel 40% 5 ARske 244 7kl
off Al chopgt &80 gtttk YAl
S o] &3 HAaxe ] &k |l ste] A A

T dyia M x«lzsl_g_io]q_} 2}

3. 344 4% Aol FHUs £
o2 olgt = Z7} 4 (amplitude attenuation) &3}
7} AAd AR e AL 4ot oz 2434 79zt
of HeAde g7y At gHgol A3 A7) 4
Hkslojol 3 Aol

26

www.dbpia.co.kr

(4) CCITT Recommendation 1.411,

i5)

(6)

an

71 J. E. Flood, et al.,

} Philiip M. Hopkins, et al.,

2 David M.

IEEE Trans. Comm.
2130, Sep. 1982,

M. Decima and W. S Gifford,
" IEEE J. Select.
no. 3 May {986,
CCITT Recommendation I.430,

vol. COM-30, no. 9, pp 2117~
“ISND; coming of age
now!, Areas Comm., vol. SAC -4
1984, RED BOOK.
1984, RED BOOK.
Haruo Ogiwara, et al., "An integrated voice/data ter-
minal with simple syncronization system using an 80
IEEE Trans. Comm., vol.
1982.

"A time compression multiplex-
" IEEE Tr-
no. 9, pp. 2046 —2052, Fep.

Kbit/s ping-pong method, "
COM~-30, no. Y, pp. 20572065 Sep.
Barry S. Bosik, et al.,
ing for a circuit switched digital capability,
ans. Comm., vol. COM -30,
1982,

“Time copression multiplexing tran-

smission, Proc. IEEE. vol. 111, no. 4, pp. 647 -668.
Athanasios Papoulis., Probability, Random variables,
and Stochastic process., McGraw-Hill, 1984.

! Dennis H. Morgen, et al.. "Time compression multipl-
exing for loop transmission of speech signals,” IEEE T
Trans. Comm. vol. COM~-22, no. 12, pp. 1932 -1938,
Dec. 1974.

“A unified analysis of pseu-
do-noise synchronization by envelope correlation,” IEEE
Trans. Comm., vol. COM =25, no. 8, pp. 770—-777.
Aug. 1977.

Jack K.Holmes, et al., “Acquisition time performance
of PN spread spectrum system,” IEEE Trans. Comm.
vol. COM-25, no. 8, pp. 778-783, Aug. 1977.
Dicalrlo, “Statistical performance of
IEEE Tr-

et al.,
single dwell serial synchronization system,”

ans. Comm. vol. COM-28, no. 8, pp. 1382~ 1388, Aug.
1980.
M. Gandini, et al., "LSI implementation of the passive

Bus arrangement for the subscriber access to ISDN,”
ICC 84, pp. 16-19.

Tashuhiro One, et al., “A new access bus interface w
ISS-

with an active terminater for ISDN application, "
1.S "84, pp. 147 =201,



& /244 sEvzold A4l sl ISDN elnlybe) 4

19674 ~1973% . 27 A1 7k 3] o) O TR ETHRA

197345 ~ 19815 | £ Y2l o) o) 1§ T BHBI¥ T,
EUE. &4

19825 ~BE e LI KAEER - T8 &2

1987 ~Bifk - A BE dieg

B ¥ %2(Jae Ho JEON) IF @l

1963% 1 H 5 HA

198153 A ~1985%F 2 H © i {it k Mg
FIAF [t

19859 3 H ~ 19874 2 H | 4t k #aps &

PN S R, TSN )

t:
19874 2 H ~ 19884 3 }1 Bl @ =
BadiE ) F AR ER

M B 7% (Chang Eon KANG) [F®A
1938% 8 2684

- 1960F | HE(H K BHCTE ST MEH (L B1)

19655 | HEHE K MK BECRE 6.1 Bt
(T L)

19694 © @0 A5 Rl KB
FLBH (CHHL)

1973% | E@ 014 225 3l el &0 K BEr
FLEE (LR L)

>

www.dbpia.co.kr

F B8 %(Myung Soo RHEE) (@8
19574 5 8 7 B4
19769 ~ 19834 | {Lith A SR 1 T ME
EE Mt
19835~ 19859 : L A MG A A B3
W f LAF T 8ME -
1985%. ~ U4 | fEH A M A A M8y %
LR W88
19855 3 F§ ~1986% 2 H © Lt k R
TIRH B¥BHE

1986% 3 3~ 6 A | M AR B 1A B BEL e

27



