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ABSTRACT

This paper describes design concepts, structure and characteristics of personal communications system based on
wideband CDMA under developing for general low-tier mobile telecommunications services as the first step of the
next generation mobile telecommunications systems that provide timely exchange of various types of information
with anyone, from anywhere, at anytime. Also, we design a reverse link transmitter/receiver structure for personal
communications system based on wideband CDMA and validate the performance of the designed structure and
establish the each parameter via compuler simulation. Simulation results on the effects of reverse link synchronous
transmission and the effects of power control and channel coding in pedestrian environment for low-tier services

are presented.
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%30/ 3 e CDMA W22 o] §3 AAFH S A9 4A

At 7igl o2 #Ho| A (paging) L& EF LR vy
o] ApAlo] &3 HETE G4 sk W Fol vk
E1& Ak A28 8 5 9 AYE 185959
v 5 3le] veRd A o] oh2].

E1LKMT AQFNEN A2 53
Table 1. Characteristics of KMT-PCS

KMT-PCS 1S-95
Access
Method Coherent DS-CDMA/ Coherent DS-CDMA/
Coherent DS-CDMA Noncoherent DS-CDMA
(for./rev.)
Frequency
1.885-2.025 GHz 824-893 MHz
Band
Duplexing FDD FDD
Channel - 1.25 MHz
Bandwidth 5 MH: (Expanded mode:2.5MHz)
Chip Rate 4.608 Mcps 1.2288 Mcps
Data(QPSK) Data(BPSK)
Modulation | Spreading(QPSK :forward, | Spreading(QPSK :forward,
OQPSK : reverse) OQPSK : reverse)
Sync.
(Intra/Inter Sync/Async Async/Sync
-cell)
Volee ADPCM ELP
Coding Qc
PN chip/ 128 chi bol 28 chi bol
Symbol chips/symbol 128 chips/symbo
Frame
12 msec 20 msec
Length
Speech
Rate 32, 16, 8 Kbps 9.6, 4.8, 2.4, 1.2 Kbps
Conv. Coding(K=7) Conv. Coding(K =9)
Channel .
Codi 1/2 rate :forward 1/2 rate:forward
ocing 1/2 rate : reverse 1/3 rale: reverse
Forward Pilot channel Forward Pilot channel
Sync channel Sync channel
vanmel Paging channel Paging channel
SC anne Traffic channel Traffic channel
tructure Reverse Pilot channel Reverse Access channel
Access channel Traffic channel
Traffic channel
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Fig- 1. Reverse Link Synchronization Procedure

G 7] 4HE e B L Fatel olol ATt
)71 AFo] ol 5o A e NEE AFa),

1285

www.dbpia.co.kr



WEERSAR LI 95 Vol.21 No5

Qo5 27157 2 B/ 4 HY 5¢ 5
Yot 717 2ol SHAEE AF B

@AAREe ANZ A% AR ol FT SR
Bo] 44 A AE ARG

@ANAZE Do A ARsh FrHoR
W FHE 71F AL Mamstel olBF HEA
o} A F 7ol AR T FAHES )
Aslobeh A0 A WA =S PR

(S)ol%e A7t 24 Wl uet ¥/ F4 3}
Be gAsE WAl 59 1/8% @)
=) 44 NS 2Eu,

©O@st (AP S #AM s} FE NI} ol
W) ol (ol g S 1/43 o) ol& W7
NEE 4o gk,

MDA £717F ARAIL B, o5 Fo] §Aold
ehx AejAlo] W ulEsh 7ro] ) e elvhv}
A7 2R 8 ME AFHLE $18 47

¥ % ek

3t} ol ael A E 4
9 A e %iﬂ%7%ﬁ@WLQMﬂél
5 A o3 AT G 2E7he
%14@%%%&%%¢&H‘

o ol @ 45e nel

A A B e

. ofutst 32| 3

1. &4l 7|(transmitter)

aAwrgr g A 78] FFRE 1Y 29 o] Fo

Ak AR B EE WA 2 53E, R 1/201 PAR S
% 38} 7)(convolutional encoder)& A& v& £ <)
€] 219 (block interleaving)¥l t}. qma W A e
QPSK(Quadrature Phase Shift Keying) Wx & 98}
717} 9-5(even) 9} 714 (odd) & CI‘11]'-5Ki}(dcmulllplcxmg)

slo} 1, Q AMEE v zZh Ade R s
A FEL A% FR FE2d gH(Walsh) ~r§0ﬂ

ols) Fal A vher 7k AbgAbe) skl Bl Aol shd
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of @etgl 7)A)2(cell site) +EE F 52 PN(Pseudo-
random Noise) AlF1 A2 t}A] gAld o @4hg A%
%o 1 thS A &(chip rate)o] A ulF o w A Xy
(oversampling)¥|o] 38 % 3 (pulse shaping)& 9|3
FIR(Finite Impulse Responsc) YA & M E(filter) &
%18k vhg whgsil(carrier)oll 23} Fa vt 1, Q Al
W sprhe] iz METS U7l ol awar Ay
Aolol ofs] $41 Ho] rHuo] IFGe R Fo¥lv)

SHPEP G ER R R
Fig. 2. Structure of Reverse Link Transmitter
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2. 4171 (receiver)
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A} 571 AN AE r (O G534 o] FolA 4 9l
L

r®)=3 r,(t) + nl2) (2)
=

q71oA m)e Hid 7FeA WA FHZ(WGN;
White Gaussian Noise)o]1] o]¢] A (real)2} 3}
(imaginary) &£ FA ¥ o Z(statistically) M & %
H 3 (independent)o] 2 747} Np/29] %2 A i
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A ¥2d AYste FIR UdAY A P (digital
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|: Power Control Part”
| i
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Fig. 3. Structure of Reverse Link Receiver
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A7) WA golnl =k lnl*h (-0 2 G0 g [mN]
=5p% WETTHI FHg 3k 71004 + & 7 dcon-
volution) @4+& VFERIIE 5,8 Thest ko] 4 9)5]

&= Kronecker delta g0t}

5= 1, m=0
7o, m#0 @
Aol pxE 19 49 o] FolAth ztzte) 3

A &2 g A o] El(decimator), Ele] ' 34 K (timing
estimator), W&l 2 54 ¥-(pilot channel estimator)
a2]a %3 ad ¥ 3(traffic channel demodulator)

2 745 o
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i ot =]
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CLK
’“:; Traffic channel 3 a
T T -
e ’_{ D.c'm.b'}—'" CLK Codes
T ap Lo i
03 Timing Estimation &
Lia Code Generator codes
L S
4.9 72
Fig. 4. Structure of Finger
Efoly 43
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ol gata] zt Wro] e AR A E N i
sl g Ao 918 %) Hx w2(pilot channel aided

coherent demodulation)& A3t} 3 38 4 3l
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Moo 10T TT T 10
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M = ¢ T ¢ T 0,{#0

1 M-

o PPPY* %0, foralll (16)
m=0
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LI ol e *—-*f{fr-, e ‘_‘{ ey § _
7 17
o - ol s
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Beol

T
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Fig. 5. Structure of Traffic Channel Demodulator
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(v +1M,—1

- 1
agsin 0= ———— e W
S O JEM w5,
(z’ [u] Y+ zQ {ul P" (20)

=~ gysin 0,

o) HoIME oA Fab A Hxite] Fo MAS
7] ol AHEE 1Y TG ARk el Mot
S Y FY Folol AL HE M 3
3 2 ke shAT S A Ao ek A =4
ME ade opga 7ko] oW 4 Utk

é§=(c;, cos (5,)2+((2, sin {5,)2za§ 1))

agle gAY FA PR
Fig. 6. Structure of Pilot Channel Estimator

V. Al2alold ZE=

j_

r«n:

B Ao A= A kg g9 4 e
A SPWE 53] ol & FHalo AlE aﬂow ABE
ATt B AlEF ol AHEE Fa detnEES
& oh AR B EE 36 Kbps £2 A48
A o 4. 608 MHzZ AM&-atart R=1/29 %

25 3sly] @ 8- 94 A A (8-level sofl decision)
HEjH] 2577k AFS-SH ek Al RS A F
FE 7ol 128¢1 ¢4 FEE, PN Alf AR 4
163842 “0” 4+l wheof of sl &7t#(extended) ML
(Maxima! Length) A 8 A8 AME- st} 8 e sl
Adel HEe 53t Ad AYrc)t 6dB WA 24
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Art. FIR #HEE f=0.259 SRRC(Square-Root
Raised-Cosine) e} & A&3lg ot =3 AQd »nd 2
JTC(Joint Technical Committee)o] A HAL 3} 67) 2
Rz e e Ad 2y FollA 5909
e steluvbE AR F Mol de BAA
(outdoor urban high-rise, low antenna)& 54} 0.2 3+
A wd S Abgst o] 7 AZEe] Al AN
Al {Hrelative delay)3t 3 3+ # ¥ (average power)&
29} gro| Frojulvt, Hglh Ao pafag-g velst
o] #je}d WA /) (fading generator)e] = &F& F ot
(Doppler frequency)i= 10 HzE AL R31Q5 %9 V)
e 9] CLASSIC# ) w=¥¢] 4% HEl(shaping filter)
AHE-ER T Al el B A st e
PA = 7t & g X e ARE @
sl

~N rr‘

2 Ad Az nEay
Table 2. Parameters of Channel Paths

N eI Hit 19
e |nsec] [dB]

! o | o

2 200 | 09

3 800 7 7-49

4 12067 84

5 2300 -7.8

6 300 29

1y 73 82 RAKE #2171 2 A 8898 4% 9
ek g R i uig Aol A%E e
9 Zlolvh 1A 29 78 g 41 Fr19 Fy 3
Anel] wE A% ZH4I(SIR :Signal to Interference
Ratio)Z eERR Zlojch o 10 o] ARgAbe] o
X A o)At Auteln] 7} AREaME €] "/35{
(main-path) A RE9 4 goly e 72 H F3
o] elojy FAWAAM < stA (uniformly) &2
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