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A Performance Simulation for Call Capacity
of Base Station in CDMA Mobile System

Dong Myung Lee ' - Moon Seog Jun ! - Chul Hee Lee ''"

ABSTRACT

The base station (BS) of CDMA mobile system (CMS) provides mobile call services by controlling call
processing functions. The call processing part of the BS is divided into two components; the base station trans-
ceiver subsystem (BTS) and the base station controller (BSC).

In this paper, we present the call capacity estimation of the BS about control signals and traffic data of calls
by the simulation, and find the bottleneck points and problems which may occur in the BS.

In order to estimate the call capacity, first we extract the major parameters for the modeling the BS. Second,
we suggest the simulation model for the BS. Third, we estimate the simulation results by finding major objective
factors such that the call blocking probability, the utilization ratio and the delay time in the traffic channel
elements (TCEs), the BTS interconnection network (BIN)-CDMA interconnection network (CIN) trunks, the
transcoding channels and the CIN packet router.

3 A3 ARgUNA T

3 Q:gdde 3 e G

8 Q:oddcte AR gy

Y1995 99 239, YAk 1996 149 129



1254 SIS =2 X M3 M 5%5(96.9)

1.M &

S E 23 A 2 o]FFA Myl
#8 FAH F87) vl EFQFHo 2 FrhEte o
ols} Bzl A FE2HL e oht2 2 oF
E A AJ2¥¢l advanced mobile phone service (AMPS)
A2 AFE 5 A2 £Fo2 A A2 o
A& 4}A]Q) code division multiple access (CDMA)
o] EF A Al2g9] xglo] HASA YasA HA
o FFHAFANATLSETRDE o8 vj2)g of
EE2A $£80 tvldtZx CDMA mobile system
(CMS)E Agstdt.

CMSE mobile station (MS), base station (BS),
message switching center (MSC) 2&]3 home location
register (HLR)S-22 T4 €t BSIM 9] e gL
base station transceiver subsystem (BTS)$} base station
controller (BSC)7} 893l A gt}

BTS:= MS¢} H<4:37] $15}¢} common air interface
(CAD715& A5l CDMA T4 AQES Aol ¢
t}. BTSE= 9% 2}-9-¢ (packet router)& %3 BSCs}
Aol % &4 ARE F3 derth BSCe & AP R
W= 2 (handoff) 7)1 5& A sy, LA % 3}
ol & 9% AYE/EW2 Y s (transcoding
channel)-& @93t}

o] RNt A, BS9 2dY €28 F8
M EEL F23 F0 HeivEHe & =& 5
®, Ed Y dojele £3 7], 32 EYY Me] 7
Qasore Me Azk Fa Y Ad ARA 9
Ag N7 EAY Al A s e 4 5199 BTS
o] E2§¥ ' (traffic channel) ¥ BSCO EWA I
9 Ad & ol B4, BSe| Algdold ¢ 7
9] JEg| 2 297 (queuing network model) 43 ol
o8t MA% 2, o]8 SLAM NIV ENA 292 W
g A, BTSe] Efg A9 traffic channel
elements (TCEs)g} BSCol E 2 319 ade] @
% £8 (call blocking probability) R 7FH-% (utilization
ratio), BTS interconnection network (BIN)}-CDMA
interconnection network (CIN)E3 2 2] Hg | Al
7+3 7+ 4% 282 CING B 7HE 5o dig F
8 8AEE B43Y a2 A28 Hrhdd

o] &9 W& ¢t 33 2. 2F9M e &

Ao $-F A gH ol 7|#] He BSe] FA9) of
3] AR 3R A e ol F T A% AU &
A A (call setup), £ 3} (conversation) ¥ 3. & A} (call
release)?] 3GA| & MY g} 43 BS 2l
g4a¢ 4 AeigEL 2312, BS Al gdlolA
29 AN G 5P E Al gl A 24
&3, BSOlA9 & A2 832 Hrigd. nixgte
Z 64N M e A8 et

2. BS9| 4

BSt (ZE DA Bz kgl 7ho] MS$} MSCA}o|
o X131, 7152 A Qo] & ¢35 BTSS} BSCE
A48t BTSE o87l¢) TCEsE3 BTS control
processor (BCP)&, BSCE call control processor
(CCP)$} transcoders and selector banks (TSB)E 713
t}. BSCx TSBU o 23040712} EAX 2 s dE
7}tk BSCE 1270 9] BSC group (BSCG)o.2 74
0, BSCGE 19207]9] Ed A 39 A9 7p3c)

TSBe 271¢] =2 A &, selector and transcoder
interface board assembly (SXIA)S} selector and
transcoder board assembly (SXOA)Z T4 ¥}, 3271
9] SXIAE CINoj A5, 1719} SXIAE 4719
SXOAE Alojslx 17]9) SXOAE 15719 Ed2 =
9 Ajde 7HA 23 o BSCGR AA ERA =
9 Ade £+ 1920707 "Bk

BTS¢} BSCe] =& E3¥EL BIN# CINe #7
F449d. BIN# CINE 27} BTS R BSCellA] 44
He #7 dolelg 2402 A$HFe A g &
Elojc}. BTS$} BSC Ao} R Ed Y djojete] H$
< A TI/EIER A2 M2 H44r

MSCe MS & Adgoz YE HAE ojF &
£ 3&37] A94¢ 3 AP 715 S Ad@d. TSBs}
MSCAtol9] Jae EdH dojgytg d43te T/
El Egag FHs e CCPs MSCe EIA-422+43
o 2] %t inter processor communication (IPC)E 7 4
o] 3 #d vo|g}g Ak HLRE o5 %
A T58 7IYAEY YLE BAste dole
#o] X (data base)2H F71H2o 2 7IdAe) YL E
7348,



CDMA Mobile SystemQ| Base Station & Ai2| 88 Ms AIE8I0/M 1255

&Ex

\ .»Q.H

- )
TIEL

(=)

BSCG L

00000

TCE
BCP CIN
:‘ BTS | §
ICE / cce
TIEI

(28 1) Bse #4
(Fig. 1) BS Configuration

3.0l& &2 WX

CMSIlA 9 & Aate 3 44, 53 9 3 A9
3gAE o] FojATHI) BTSe BSCAA 9 & 43
9 F HA A e AR Z2EE A e (2
¥ 2)¢} ot

3 4% Ao e wef &7} BTSo =331A
BTS¢ BCP& TCE 171§ @939, o] AHdE& CCP
oA ddc. o] A3 A% CCP= TSBI A EQ
2 39 AdUlg §F & AL AANEY. & 43
@Al idled TCE?} $3= 32 ool 4 hook off
3 59 3 44 aArt gR=HY, A}
Adge vzi 38 ¥ 4 e 3 240 A
e, o] dANME MED 24 Z&E o
TCES} ERA 5 g F3lo AdHE 4F L
G 3 A dAle 83E TCES EdX 19
Adg 53t dA ol

4. BS 233y

BSEd YoM BSS & A £ d5o 9%
€ "Ae F8 HAHEHES 328 F Fa ¥}
HE S AHE-3te] o]F &9 At Y BSA &Y
ol =g dA¥Y.

4.1 F2 m2iE (2]

BS9] & &% AlgHo]del] AS-5l= 8 Tt
HZ 3 =2 Jd, EdY dojete =3 F7], BCP
/CCP/TSB X244, BIN/CIN 7l 2$-E|, BIN-CIN
EZad)A e} MalA) A4 A7 28] TCE ¥ EW
2 39 Ad # 58 +&3d4

e3 =¥} Yy

eol% %o =3 HE g A5 EXE M PL
A9 39 £ F7]= Fo]3 busy hour call attempts
(BHCA)E 360022 i o 9% + Urh

e E Y dojele] =& F7]

MSd A S E Ef Y dojete F713 22 20ms
uith BSZ ¢ | ch3l

¢ BCP/CCP/TSBeli A1 9] 2] A7}

BCP/CCP/TSB2] 2 & T2 M A E-& MC68030 v}
olag X2 MAMo} o5 FAEcH AF3e T2EF
HAXES o5 ZMA M AHed, =2
EZ vAA& AHEste de dae A Z2E
2 AZEHdos} /44 Z2ulE]B (send/receive
primitive) 7] 52 7}1¥ £ YA A (operating system:
08)8] A £Hcall 7159 A A7HE X3

et AA M4 A7

2 EF9| Ao] dlolel £= EH dlojel= BS
W ¥ 9] BIN/CIN #3 296 93] H4=n BIN
3 CINE X & TI/El Egaz F<4Hr)

BIN & CINoIA 9] vz M4 A7k v|A]A]
Zol& 9-H9 Ao §FEBOMbps)2 2 }rolA
Ao Ao dHeolel & EHY dolele] WAl 2
ole vA1x 2] A o2l 126bytes, 48bytes 24z}
7H 8t

BIN-CIN E&IA 9] sAlA] Ag AZte A
vAlA] Zolg EYIA §FoT UFoM FEH.
BIN-CIN E¥ A A€ 1709 El EZAE 310
o) Ad-g 7HAH, 1719 A& Aol 64KbpsE ©) o]



1256 SHRALKICIES =2 X M3IA M 55(96.9)

I Ms l CE ] | BCP ‘ [ TSB ] ccp MSC I
Pilot PN Sequence
Sync. Ch. Msg
System_Overhead Msg
Origination Ms;
cc_ota_gen .
S Ack Ord pe_mob_order e o
BS Ac! er
i Msg_Mob [Orig_Ack_Cb
Nall Traffic tc_mob_assign_msg < B_ B_Ack_|
b P P _msg_tx_ota_ms Msg_Vs_Te_Cs
cc_call_status_msg Msg_Call_Cfg_Request] Sc
Ch Assign Msg [pg_ch_assign_msg | Msg Cal CTg Cs
c_msg_tx_ota -
e o Msg_Tc_Link_Active_Sc
__ Time Sync. —
Time Sync.
cc_call_status_ms;
_mob_acq_ct_msg
1c_ack_ctl_msg Set up
YAk OrdertTCH) Msg Mob_Connect Call Proc
Msg_Mob_Connect_Ack Alerting
k T Alering msgwathinfe T Msg_Alening €577 Comnect
b Alening msg with info Mg Connect Cs ™ Connect_Ack
( Conversation J
Release Order
Relase Order | o
‘tc_call_rel_msg
Vs_re] cdl_msg Msg_Release_Sc Release
M o Release Complete
: Clear Command
" Clear Complete

(a8 2) o|= 9| Wt
(Fig. 2) Procedure of Mobile Calls

Bg A4 ¥ + dd. 2222 1749 El Eya9
232 1.984Mbps7t €}

enj2 A AIZH

CIN-TSB @ CIN-CCP Alol9] |2 AF A
Y5 w29 &% 7} 4.096Mbpse] B2 o] 3t 2
2 2o F st

=Y Ay

1719] BTSE | AlceldH 2] B E o|lF ZEE Ao
gt BTSE 92719 TCEE S 7tAY 2 % &yt
CAIE E% E¥¥ dolels} A4% 93] 438t
BTS%Y TCE®] & 3207 2 713 @t

cEWA AY s

BSColA] TSBW 9] e Wlas EY ooleg
64Kbp PCMAIE 2 EdA A8 W2 64Kbps

PCMAISE 7o g At £§ Y= 59
s EAdL 129 Ag 170§ ¥t EdRA 29
Adel £ BSCGF 192074 & 7Hg §o}.

*BIN-CIN E¥ =2

BIN-CIN E3Ax Ao} diojel @ EfY dojg}
ol 4402 A2 ¥t BIN-CIN E& =19 HU) 4+
£ 48 El122 7}A i}

*«TSB-MSC E3 3 ¥ CCP-MSC Eg A

TSB-MSC E3AE A42d 49 $4& A$ste
A$2olng BS7L HYyste 43 EdlY &L 3
B3] 7tato] 647l E1o2 M st &, CCP-
MSC Ef A Aoj dojeittg A4sle A$ 20
22 8§48 243+ TSB-MSC E& 3 uj#] of &
Hov g 1789 El1o.2 7HA&AY.



CDMA Mabile System@| Base Station & X{2| 2t M5 AISHI0IM 1257

oW §3} A7

BSo| =&s e Sof dig HE F3} A7 49
7tA e 5oz ARE & oy € 2dydNe
10022 7+ 39

old= & Fa deivEd A e (ED3}
Eig= 3

(& 1) F malolg
{Table 1) Major Parameters

EEL ] @
1 & Ra Ay - AF X
2 EdY dojeie] £4 37| - 20ms/frame
3. BCP,CCP ¥ TSBojAiol xal Azt -0.99ms
4. dAlA g AR
® BINCIN A2 54 - C{0.0126ms), T(0.0048ms)
® BIN-CIN E33 - €(0.5081ms), T(0.1935ms)
5. ¥l W AIKCIN-TSB, CIN-CCP) - C(0.2460ms), T(0.0938ms)
6. IBISY TCE 9 4 -320 A9
7. BSCGY ERAnY sde] & -1920 Ay
8 BIN.-CIN E e & S48 * 1 Els(H o)
9. TSB-MSC E®as] & <64 Els
10. CCP-MSC(EIA-422) Eq 2] 5 -1EL
N H3F g3 A - 100 &

42 A|E¥j0|M 2

Agdold 2de 39 MEYA 24 93y
AA % (2YDAA BE nigt 7ol BCP, TCE,
TSB R CCPE 2 77} F{queue)3} activity = E(node)
& 7HA 2 Aok

E3) TSBe W ¥ wj2d) 2 CINo| M5 5
a}slo], TSBE SXIAS Edx 29 AdeL 713
SXOAZ A At} olg Ed g F9 activity
== AR A 2o st Al EE E
A dlojele 9F activity =58 AA3A EaA
fFolM Z2EZ AXEG o] R OS Al ZEjnlE
Ho) 82 93 7kt #79} activity ==& %
A @ FAparte] 2% 77t QA2 94t 79
activity ==& BINZ} CIN EZ 3% A T35
Atk

TCE9] 79} activity ==+ £33 await =5
resource =2 AA 3P, 2 E4L ok 1749
TCE7 949 3o 839, dolgl= TCEY 47}
s Aok £ wofidle TCEZF 1o 98 &

= %4 (balk) €t} TSBY Edi 2 39 Ad% TCE
9} L &AL 7IAR U

11

BIN-CIN trunks

)

© Traffic & control packets

@ Traffic packets only
) '@ Commolpacketsony

(222! 3) Ajg¥olM =gl
(Fig. 3) Simulation Model

olg| g F9Y UESZ 298 SPARC )3 2Ho|
Ao A SLAM II A B8 ©) A toold o] £-8t] FHE
At FY HEYA wdg 337 MM e oA
& SLAM 11 VM ES 3 2d[4l6]3 =2adoz o}
A W gstodof gl

5. A 9 "W}

BSe] 3 A &Fo dd B4 Hr1F 54N
dFdct 43 Yoo 8 RN A, 1 A
el BHCAS] F7td| & TCES] & &&3 71§
T8 BNE ¥, 7% 329 BTS 3 A 3¢ 7
#c}. €4, BIN-CIN EZ A A Az R 7}
£ § 439 1 BTS7/ 982 &%= BIN-CIN E
a3 £ AP AA, 1 BSCGU2 Edx 59
Add) g Be7 & (blocking probability)# 7+&
EE B4 ¥, 1709 BSCG7I $#48 4 e A
3 Nz $3& 787, shA%to 2 BSCGUCING
3 Ag £3E Falaa



1268 BIXFEHKC|IBS =2 M3 K 55(96.9)

5.1 BTSS| & X{2| 83}

BTS2 TCEA U@ & &89 W3 (Z2gH)AA
BE s} 7o} o 7lo e 10004-E 30000 BHCA
7A 9 4d & F7to] h# TCEY 3 &8¢ B
F3 9t & &89 32 9000 BHCAZIA = 00l 2
10000, 11000 ¥ 12000 BHCAJA & 1.09%, 3.29%
9 8.03%2 2}z Z718. B8 (2YP4)= BHCAY
Z7}ho] @& TCE?) 7}459 ¥3E 8dF3 gl
TCE®] 7} X BHCAS] Z7}o| ute} lineardtAl &
7vah 12000 BHCA 3242€| A4 A 3] saturation &

¥ + 9ok

Call Blocking Probability and Utilization of Traffic Channels
| —e— Blocking Probability —— Utiization Ratic |
100 - LT DT LTI

Pecent

0 5 1

0 15 20
BHCA{x1000)

(38l 4) B1SS| TCEY| TSl & 8§ U 7IBE
(Fig. 4) Call Blocking Probability and Utilization Ratio of
the TCEs in the BTS

ol4e] AAE ¥ o, ar=HE 3 E§E 2%0Y
o2 MASE A4S, 1 BTST Hul 3 A £32
10000 BHCAE Z A ¥t} 11000 BHCAC|AL & &
&°] 2%E 2o I Mulx Fdo B4 @
A gict 10000 BHCAY 2] TCE9 714%+ 84%
], o] JEH v}$ reasonablediriy ¥ F 91}
©}-22]10000 BHCA ©o]/}2] 7 $-o] TCES] 718 %+
90%~97%& #A e, ole 37t FAEL 90
Lid=4

BTSo| gl 320719 TCEE2M 44 ¥ ¢+ Sle &
Mo $FL AgFHoz AL & By g2 P
10022] B3 53 A7} (average calling time)& 7}
B2 320709 TCER o Al 34+ 320 TCEs+
3600%/100% = 11520 37} ¥t} 819 A EHolH 2
T2 42 € 10000 BHCAS} v 8] £ v 1520 &7}

Hoh. 2ol 3 43 % 3 HAe A A7kt g
B e 7 A Aol g 28 {5 %
Rog YA B g oo U A& A3t A
7h Ao X @ &+ At

WA 5313 (offered traffic: A)S A A HW BF
53 A7e t, 9 BHCAE Qigly & o) A=Q;+
1/36002.2 A 4+€r}. 10000 BHCAZ $- WA 5313
2 A=10000 BHCA » 1003 /3600 =277.7 o}% (erlang)
o1 3 &8 2%E LT olF BF A 3
BTSoll Y& s TCEQ =+ o 292707} €ch. 4A €
TCES] &<} v]aa] & of 2878 TCEZ} ¥ 284
< ¢ 5 At

5.2 BIN-CIN E& 32|

BIN-CIN E&=R2] o] ©g g AA A &
7HeE 9 W3le (29 SlA HoAF3 Q). (29
5)0lA B ulet 7bo] BIN-CIN Ed A A9 HiF
A A7 171e] ERA A o & 84.88% 2 v &
A et ER A9 71 2~Ile M AQ A
Zto] 43 ol & # Uk 3~4/9 EFA
FAA e A A A7re] 7t} 2.1%, 0.05%0°] 2 5~ 870
9l Exd R A e XA A7l 0UE & & Ut

(295E E% BIN-CIN Eg A9 71859 W3}
g HAF3 ded, 1~-37149 EIEg A 4 H4& 7}
£ 571 98.3%, 96.5% R 90.3%=Z of ¢ g EY
ae] 71 F7tel met MA 3] Lol 479) B
B3 7L 71857} 67.2%2. 2 el

Average Delay Time and Utilization Ratio of B»INA-_(_:IN‘Trunks
.~ Delay Time(ms) —— Utiization Ratio(%)

Nurrbers of Trunks

(12! 5) BIN-CIN EZ{32] BT X AlZH ¥ JIRE
(Fig. 5) Average Delay Time and Utilization Ratio of the
BIN-CIN Trunks



CDMA Mobile System?| Base Station & XI2] 22 Ms ASM0IM 1259

(¥ 59 A8 98 2o, 4747} 713 A9
El E33 £4d& ¢+ A3/ El EYa 4 o
€ 71427 90.3%E Jehl R 2.1ms9) A A A 7S
7t o] REL Ya e FL A Wi B
A7t 4 8 754 el At

BIN-CIN E& =7} 470 7% 10000 BHCA)] ©f
7S EE AdeFog AN & »d gg Ao |
M8l E1d A £3ko) 1.984Mbpsol 22 1A VY &
%2 1.984Mbps » 36002 = 0.71424 « 10"%bitso|T}. 2
2|3 10000 BHCA7 9-9] 4 ¥ 3-& 48bytes?] E Y
dlolE}7t 20mselt} Eolem g 29 19200bits7} ©
o Ha 53 A7de] 100%0]2R 153 Juge
19200bits « 100 =0.192« 107bits7} ©o}. a2z
10000 BHCA®] 73$-£ 10000 BHCA «0.192 » 107bits
=1.92« 10'%itso] t}. wWe}r 4E19) /M- EE 1.92+10'°
bits/0.71424 « 10"bits » 4E1 = 0.672(67.2%)7} ® t}. o]
&2 AA AN EH ol At} FYsc)

A9 NEHlA A#E w29, o BTSY) o|&
3S¢ Heshe BSCGE 7+ BTSS 4709 Elea
A4 8 + . 2822 z} BTSE 320 TCEs& 3+
4% 74, BIN-CIN 2o A48 EFA $¢
tl 487¢]7] w &l BSCGY AU Z 127]9) BTSS
a4 ¥ 5 Uk

53BSCGS| & X2| B
(29 6)2 BHCAY] F71o) @& ER2 39 sd
AM9 £87 & % 8= E RAF3 U £9

Blocking Probability and Utilization Ratio
of Transcoding Channels

—o— Blocking Probability —a— Ultilization Ratio
100 ——
90 j D e il
80 e
70 i
GO . [ SR - -
50 - B

Percent

40

30

20

10

0 - e

01 2 3 456 7 8 9101112131415
BHCA(x10000)

(08l 6) Ed~ ALY Y| G 3 I8
(Fig. 6) Blocking Probability and Utilization Ratio of the
Transcoding Channels

7 &€ 65000 BHCA7ZHA] = 0°] ] 2t 70000, 75000 2
80000 BHCA) M & 2 gto] 2.99%, 8% R 14.25% 2
7198 ¢ 4

BHCA %714} W& EWL 39 Ad 7145
lineard}Al 5:7}slci7F 70000 BHCA ®-32o)A satu-
ration ©t}. 70000 & 75000 BHCA®|A]e] EAWHA 3
3 Ade N4 =E 22} 93.54%9)F 94% & Jepdith

287 Z71 70000 BHCARE @AI5l7] o &0
BSCGE HY % A2 &3 65000 BHCAV} 713
AHojzt & & Qi) o|w2) S E 89.38% 2 4
33 && Holth. 70000 BHCAYHE EWA 1Y
Ade] 7HEE} A9 93~97%E #A & e,
ole Y o sl EdA 129 Alde ¥IL 3}
A R ofn| gl

A3 o2 BSCGY & £3& A4S 1002
o] H 53} A7 1920709 ERA 19 AdE v}
e 192049 » 3600:3/100% = 69120 Z7} B}
19 NEHolA A=z &9 65000 BHCAS} v =
& B of 4120 37} Hr}. 4] TCEQ) 7 $-9 updv}
A2 & 43 R 5 A Hel A7 3 24N
o] 7 Ad Azl U 23] {FF & Aoz 4
Zt= B2 old] ¢ oa-& 7esid Ay A 4
X gt

54 CINS| & 2| 3

CINg 7}8-=& BHCAS] Z7lo] wlal 13 3
7t WA 65000 BHCAAA 45%F =& Jehlz 9l
t}. 150000 BHCAZIA| & A A A 7to] WA 814} 937
W2 @A 1920709 ERX Y Ad L A
BSCGYl M £ A3 WE (bottleneck) 832 #¢3A
et

28y CIN® BSCuielAj9] 7|7t % (backbone
network)o]7] s o] olF T UF WojetF A s}
Al A4 5 glojof ¥ir). aua A A7) @
AAME 457 A 7bed & 2T BA #
g o] v s}

6.d &

o] =& A& CMSe] BSoll dl & 3 A £33
483 Yrisigct £9 BSe 2dyd) Yady F



1260 SFRXC|BS =F X M3A X 55(96.9)

£ meEtuEx 323 A0t AEYeld 2dL 7Y
WENA 2d9 g2 AU £4 o9 F
8 24& BTSO & AHel £3, BIN-CIN Egag
%, BSCG9 & Az 4% 223 BSCGU A9
CIN & Ag &% Folth

BTS9) & Ag] £3& & &82 2% nwtea A
Adle A4, 10000 BHCAR JElgtony, ojufs]
TCHY] 7145 & 84%01th. BIN-CIN E3 =9 3
H Ele 1 BTSE Hd 3 ANz £%& 10000
BHCAZ 39 9 4MYE ¢ & A 2@z
BSCG9] & Az 232 g9 A4 A & BTSY
% #g £3% % BIN-CIN E33 £8 7122 &
A& o A 65000 BHCA =2 uJelgo E=§
CIN®] & A2 3£ BSCGY Hul & A &3
65000 BHCA 9 o] ¢} 45%A %9 71458 7147
2o BERYL ¢AEA % ez ggEr

B E=FoME BTSS % A £%, BINCIN E
g 39| £ % BSCGE| 3 A &3 g AJ g el
A AFe] AFE A A9 A FeHoz AN
LA & R e AR b = 3 12

3% BSCGOl & & M| §F AgHolde &
o &4 AlA BSCo gt 3 A 4% B71E A%
3 Be Ro| Al ol&e] BSCUHloA ==
7 NG o, ol & A% Ad 9FE ) Folof 3t
4 olujof BTS¢} TCES} BSC9 ER A 39 Ad
ol 3 A % BN,y B A Yo A
o g Agzthart o] =& hot spot E2JH L 43 o}
o]22 (micro) & d& =4 7ML Fdl A A
H] A (personal communication service:PCS)2] BSd
AG =38 &+ AL Aotk

#ngd

{1] TIA/EIA/IS-95-A, “Mobile Station-Base Station
Compatibility Standard for Dual-Mode Wideband
Spread Spectrum Cellular System”, Ballot Version,
TIA, pp. 7-42~7-78, 1994.

[2] D. M. Lee, M. S. Jun, and C. H. Lee, “Call
Capacity Estimation of Base Station for Mobile
System”, in Proc. ITC-CSCC’96, pp. 1055~ 1058,
July 1996.

[3] Qualcomm, “CDMA System Engineering Training
Handbook”, pp. 3-1~3-55, April 1993.

[4] A. Pritsker, “Introduction to Simulation and
SLAM II", Systems Publishing Corporation, pp.
96~ 341, 1986.

[S) A. Pritsker, C. Elliott Sigal, R. D. Jack
Hammesfahr, “SLAM I1 Network Models for
Decision Support”, Prentice-Hall, pp. 514~ 538,
1989.

[6] A. Pritsker, “SLAM II Quick Reference Manual”,
Pritsker Corporation, pp. 8~115, 1992.

o & 9

19829 AU AAALLE
# Z4(EAD

1990 SAYRE Fuzd o
g QAP

1993d~84 sAdste o
2 AAAASE upa}
4

19829 ~H A FAAFTALATFAETRD YA+

199313 ~1994'd CDMA olFEF M Al 2¥e) 7|23

I Ao T2 F AW A AYz}

A ECDMA 1254 A 29 A5 B4 (Power

Control, Handoff, Wireless ATM2 4%

#4)

N 92 M
(a3 |

w

1980'd At AapA 4t
FH&AH

1986*d  University of Maryland
AL AD

1989'd  University of Maryland
AL Ah

1989'd  Morgan State University
ANt 2wy

198913 ~1991'd  New Mexico State University 54

Physical Science Lab. 3¢ Q74
1919~8A4 SHAdSE JFEHGR Yu s
Ao AP FY A, 54 ¢2gE: 2 94
43 g2 F AA



1958
19623

19883

19623 ~

CDMA Mobile System?| Base Station & X2| & M5 MU0 1261

o & 3
S2ABGR(GAD
Purdue University A7)
FEHAHAD
Zgste oty A
AYSH(2tAL)

1973 SZAREttE A
A3 B4

198813~1990\d &3 ¥ 383 2
1973d~dA SANALZ FFE R 25

B4 BofdolehE A, AY
g 47

o A, JEYT TR E



