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ABSTRACT

There are some transmission types on the reverse link of wideband DS-CDMA cellular system. The configurations
of logical channels on the reverse link may be different dependent upon the transmission methods of reverse pilot
or control signaling. In this paper, we present three transmission types on the wideband DS-CDMA reverse link;
no-pilot system, pilot-channel aided system and pilot-symbol aided system. And we compare the performance of
three systems in terms of capacity and cell coverage. The pilot-symbol aided system is shown to have the better per-

formance than the pilot-channel aided system in both capacity and cell coverage.
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Type 2-1. External-continuous pilot & In-
band signaling system
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Type 2-2. External-continuous pilot & Out-
band signaling system
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Type 2-4. External-burst pilot & Out-band
signaling system
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Type 3-1. Internal-continuous pilot & In-
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Signa!

Traffic
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Pilot

Traffic

(e} Type 24

Signal
Traffic Data

f Type 31

Pilot + Traffic

(g) Type 3-2

Pilot + Signal
Data
th) Type 3-3

Pilot + Traffic

(iy Type 3-4

Pitot + Signal

Data

32 1. CDMA A" Qg =2 Ade] o8 74
(P:Pilot, D:Data, S :Signaling)
Fig. 1 Different configurations for the reverse logical chan-
nels (P: Pilot, D:Data, § :Signaling)

573

www.dbpia.co.kr



BEAESERE '97-3 Vol.22 No.3

ZHA (intracell interference)®] W) & 2, f,=I./LE A 9
"t

AW EdY dolH Adolr U A Je e
o]FFEo U3l NAFNAN PpE FAHEE AY
AEdH, 9 4 el 3le N—19 ¢|$FER
FH FAHE 94 L g o] ved
At

]s=(Nc—‘l)a'Prm (2)

$ AoA N ol 3ol ddstA EXH ot
7tRAE ZAg-o A o] FFE, av= TE o|FFoR
FH A48 A5 o dA=He g dvlste
Aoz {8 7H4Y A T(effective interference ac-
tivity) 2 A ol gith. gwigoA Y& olF T tiF
T4 Mg F Ed T dolg Ade)] d3d A ¥ &
olgt 3, Awtek EfY dolg] Ao dig 4
A5 FE G 2ol 48 5 AUk

¥ Pm

NoW +(N.—1) aP(1 +£,) @)

SNR,q4=

A7V NoWe Z1AFe A e w7 g A2 2 N,
= 38 A Ax, we AL gied Fol "o 9 4
2 2RY ¥ EY Ay F FE A UZ(energy
per bit-to-total noise density) Eo/mE th&3}t 7he] &
=}

Ep w Y P

o R NoW +(Ne—1) aPm(l +1,) ° “@

o714 RE Ed Y dojH Alde] HE MEEolt)
T3, e o8 AR AdE ddste A 2H

oA wAR Agol did FA HEF AW KR

e Ag Axd ¥lE v R g o] 8

g3+ Ao

E. ¥rp P

o = NOW +(Nc_])a’Prm(] +fr) (5)

AINN W, P S HUE A THE DY
u) g o)},

gtel 4 @olA 54 As) FLulzt ue 9
% o8l Aol tsl 27HE 54 £4 Ay

574

5 Es/nodregE BET & e AT FA AHEA
TE Ta 2o] 4 F Atk 87 £ A
e #Held Ad 54, #4417 Fxd wet £F
NE FHBER=107)& V58 F de ¢z 4
d - A

w L' Ey  _ E
(=) - (==

v -1
R a1 +f) no No ) ©

Ne—1=
9] ol A (Es/No) ™! K (Es/no) . ol B2, (Es/No)™' =0
2 ZAMSH,

w ¥ ]
R ol +£)) (Es/nodreq

Ne—1= (7

o] "t}

32 4 F3Het Ml Hod
CDMA A12golx 4 goe §4 A% %
WEY 2l JIL ek As FAe

FAHE A4 &5 HIIOHE, 4 JIL on &
A Az FEE 5L F e g A
Az o d 5

srel Aol gEule] &7 4 elA £ M
Pl F8ke] A 220 Th3-3 o] A& F At

T

o |

P = (RIWXEp/n0) (NoW )y
™ ¥(l-X)

®

9 Hola X& A 2ahE ojulshe Goz 0<X<1
e 7hA, ohest kel g o) @k,

L R B

X:
Y W on

Ak By Ado] tieh AE &8 Teet ot
[8.’ ')]:/1\] 4‘1‘3% Prm= Ptm"TrdOIEiy

_ Prm - (R/W)(Eb/r’g)(MW)b
T = P¥(-1 (10
Awrg =Y dolg ade did A 449, olF
=o] Al A4 HHoE HEAL o, 7AFA
FAH MEsE FA FA AT FEuE S
F e Hd dF &40 9. gt ol =9 F

www.dbpia.co.kr



%3x/3 o DS-CDMA 4 &8 N2 e A3y gac)A §gulw

) AE AYHE (P, 71T 8F 41 AEDR F

SHE (Es/node 2 313, Q4% EY dol® Ad

o A A% £ Tradmans THE3 ZHo] dojArt
_ (R/W)(Eb/ﬂa)req (Ivo W)b

(Trd)max - (Ptm)maxw(l —X) (1 1)

223, AW AN RAR AL A$dte A=
Hel A9, 1 AYF Ade] dE A AF &4
(TrpImax™ PFAZFA 2 4] (S)e| M T35} o] Pojin}.

(Ec/ ﬂo)req (No W)b
(le)maxll’rp(l _X,)

(Trp)max = (1 2)
ANN (Ec/nore= AT R A dol] daf 87
He £4 AUl FRSHYLz vy,
X'e npAsA 2 4 23E viste g8 i3t
7ol Fedth

=L B N Dall ) 13)
¥ o

e 9B AR ANdS Adse A=A
Agwrek o 2 Alda 90 EY dolH AdY
A &4, & 4 9L #Po| o]FojA o} gt o
BN (Trddmax = Trplman®) FAE WFFo}3lH o2
28 s 2ANE 2E + Uk
Y,o W (E/nore

¥ R (Es/nohves 19

33X 7o Ao e BjW BN

o Ao FA A ERY dlojE Ade] A Y,
FE 2 S o, EE R 2T (Eo/nodre T2
7t Al=¥ Ao et & g JHAT. o] HAlA
€ 4% g A%t g F W, FNAY P, T
A g S8 2PN A2 & 98P Ad 74
o & Zt WrES v E4E

1)Type 1
¥=1, R=Rqg4, (15)
a=ayg ta; (16)

B R Ade] lemz ¥=109, EY A9

HA4E R doly A4E RS A, FE Y &
AE ax HolH 84X a9} Alo] AT EHE a9
gte] "}

2) Type 2-1

¥Y=1-%,s, R=Rs+R an

a=agas +riadl —ay) +71 —ag) as +¥ 51 —az)(1 —as)
(18)
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Table 1. Evaluation of the effective interference activity for

the type 2-1
Pilot Data Signaling Activity Frame fraction | Power fraction

O O O a4aa. e+t re=1 1

o O X adall-ay) 4 1

o x @] (I-agas T !

© x (a-ag{l-a,) x ¥,
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H 2. Type 22614 F& 74 84 =
Table 2. Evaluation of the effective interference activity for
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Table 3. Evaluation of the effective interference activity for

the type 3-1
Pilot Data  Signaling Activity Frame fraction
GO % auan Lt i+ =1
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Wl RS Type 3-13 $Uste, K& 24 SHE
AAE 4 25)9) vhAl et 3 Al gt

9) Type 3-4

a=agas +W pslp +1 =¥ pdad(l —a5) ¥ ps(1 —ag) as (30}

www.dbpia.co.kr



%% /3y DS-CDMA 282 Al 29| A e oM §Fulw

Type 3-28} P ¢} RS Y89, FE 14 84
AM & 4] (28)9] whX 2 8- A 9] gt

V. s o dat

HAR A AF HANM B2 Heg T
71 M e YR Ade AY e 2A sfof ot
aeu A FAadMe HdFE Hd Bl A
g tomg Ex dyd A 9%E FA ¥ ¥
A HAM AR el dYE Ao ¥ &
=i £ AN e AAdR Hde] FHE deol
B slde] Ao —6dBE AASAUS] F ¥, =1/5,
Yo' =1/9 @sig=1/2)9] o2}ole] & AH8-stATh
HAE AE A DN AAR HES Wolse
Hg L Aok Afde) Hf £&2] Aol fumad 29
BoeE AT F L22/s ma TS DEF 1A
o AR 4B b vge] &g AL Hd +3
o 33e A Al7te] Hasih ¥ =¥ 31 3
AAXE ,=1/16& AHE3ACHS] =& £3] 84
AlA ALg-d stetvlEl & g2 thEat 2o

az;=0.4, a;=0.01, fy=0.55, Rz=32 kbps, R;=2 kbps
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Ad A PAS AAE A2 W7 B4 Az )

ES5ddgZos Fstd A2y &3
Table 5. Capacity normalized by the bandwidth

Type w a R (N-1) /W

1 1 041 32 48.2%10° / (Ey/my),
2-1 08 0.50 34 30.3%10™ / (Ei/no);
2-2 0.4 029 32 278X 10° /(Es/m),
2-3 08 0.38 34 309% 107" / (Eu/ny,
2-4 0.4 023 32 351X 107 / (Ey/ny),
3-1 1 0.42 36.3 423%10™ / (Eylmy
3-2 05 024 32 420%10° / (Bl o)y
3-3 1 0.38 36.3 468X 10" / (Es/m);
3-4 05 022 32 458X 107" / (Ey/ndy

4E-05

3E-05

2E-05 |-

{Nc-1) / W [users/Hz]

1E-05 1§

Eb/No [dB]

T8 2 AR Ad dd e godZoz Y78 Al
=¥ &%

Fig. 2. Normalized capacity for the external-pilot systems.
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g‘i 1605 N I |
0
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T8 3 HYE e A7 A dgEe ARstE A
2% 4%
Fig. 3. Normalized capacity for the internal-pilot systems.
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Bx J%E ol AsiAe 433 gis Bz
7} 8749}
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—
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b o
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—.—
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—t—
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-142

] 0.2 04 0.6 08 1
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O 4 Ho g &4
Fig. 4. Maximum transmission loss.
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