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An Implementation of the Mobile Communication Simulator
using a Object-Oriented Simulation Platform

Younghyun Yoon' - Sang Bok Kim'" - Jeong Bae Lee™"

ABSTRACT

Traditionally, simulation method was used to test and evaluate the performance of communication protocol or functional elements for mobile
communication service. In this paper, PCSsim(Personal Communication System Simulator) was realized that can evaluate and review the call
process of mobile communication service or to predict its performance by using the object-oriented simulation platform. PCSsim can simulate
the base station and mobile host by considering the user’s mobility, call generation rate and call duration time. In this paper, based on the simu-
lation, presented the simulation results of hand-off generation ratio according to call generation, user’s moving speed and call duration time both
in residence area and commercial area, and it was confirmed that the hand-off rates in simulation and actual service environment have similar
features. PCSsim can be used in adjusting the characteristics of base station following the dynamic hand-off buffering or the characteristics
of user’s call in the design stage, and also can be used in building new mobile communication network by reflecting the characteristics of region
where the base station is located and the mobility of the user.

FI1HE : 01584 (Mobile Communication), AIZ2I0|E{(Simulator), Z{Al XI&X(Object Oriented), E2HZ DY (Tele-Traffic Model)
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(E 1) 0|SSAE My

Generator::Generator (int id, double AvgArrivalRate, double
AvgCall)
1 G_id(id)

double InterA = 3600/AvgArrivalRate ; /3 24 F7)
double range = AverageCellSize/2 ; /B &3 A& Az

/5 BTN e AY B A
InterArrivalTime = new ExponentialStream(InterA) ;
/8 BgAEA L UE Y B LML A4
Avg_call_duration = new ExponentialStream(AvgCall) ;
}

(E 2 MYE 0|35 2E RV(g XH

void Generator :: Body ()
{
for(; ;)
{
double init x, init y ; / M2 AAHE lFT2EY 7|AFY
Az xy, 94 ¢
double call_duration; // 2 A4He o|FITLES ¥3 A7

int  Trans_mth;, // O|FEAE o|§ ¢
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Hold((«InterArrival Time)()) ; 715 HA L Azt
F8e 2ay)

init_x = L_gen— get_Location() ; /ol g32EY H2 x
#¥ A3

init_y = L_gen— get_Location() ; [ O1EELEY AR y
¥ A4

call_duration = (+Avg_call duration)() ; // |53 2E9 535 A7t
A4

Trans_mth = (+MS_Trans)() ; /| OV BZAE oJEFY AR
/g AAE o535 2E 538 ABHIHY Job Queued] AF
Job* work = new Job(G_id, init_x, init_y, call_duration, Trans_mth) ;
}
}
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switch(Terrain) {
case 1: // Open Terrain-/N&A Ad A &4
LN1 = new NormalStream(0, 0.1) ;
R1 = new NormalStream(0, 0.1) ;
break ;
case 2: // Suburban Terrain-EA45F¥ 29 A
qAd 54
LNI = new NormalStream(0, 0.9) ;
Rl = new NormalStream(0, 2.12) ;
break ;
case 3: // Urban Terrain-%=4 A9 Ast Ag £4
default :
LN1 = new NormalStream(0, 1.82) ;
RIl = new NormalStream(0, 4.24) ;
break ;
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if(!sema_trywait(&Semx[bts_id])) { //ARtES G 27
MobileStation* MS]1 = new MobileStation(bts_id, J) ;
//AekEo] s

#ifndef NO_RESOURCE

Resource :: ref(MS1) ; /A EHA A B
#endif

MS1 — Activate() ; /AR A¥

I=0;
} else { //AmEo| g Als)

cout << bts_id << “Channel Full !''"\n" ;
[AHERL A B

TotalBlockedCalls++ ; //EA AE

BlockedCalls[bts_id]++ ;

J=0;

E
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ol F B0t} PCSsime [8lolA A3t dyEHY =
of weh AHEA ol TS AAdEE FEHANDL A OF
4 (2F olFE2ESY £ AA] HF Folth A
(DelA S clE22EL HE FroH, 4 (2)9 Sie Al
gt et WA o]FS ol

So = Gle, 0) )
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Do = Ul ¢, ¢,] 3
Di=U[Di1- 6, D + 8] where i = 1,2, 3

for Mobile Host in = 20k 4
Di=UI[0, 359] where i=1,2,3

for Mobile Host in < 20km 5)
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do {

float Get_MS_speed_n_direction()
{
/01 E32EY N2 e A4
if (MS_Speed < 20 {
MS_Direction = new UniformStream(0, 359) ;
} else {
MS_Direction = new UniformStream(MS_Direction- 8,
MS_Direction+() ;

// Ol EZAES] NBS &% AR
MS_Speed = new UniformStream(MS_Speed x 0.9,
MS_Speed x L.1) ;

/) ol EE2E BE A4 273}
CallDrop = FALSE ;
HandOFF = FALSE ;

working = TRUE ;
OngoingCalls++ ;
OngoingCallsinBTS[bts_id]++ ;

/] O1EE2ES e F& AL Wg 27)E

RemainTime = J— get_duration() ;

/) o) EFAES AF W3k WS 273
MS_direction = (*DIR_var)() ;

/) olER2ESY AY &= W 27|85
MS_Speed = new GaussianStream(L_speed_limit, H_speed_limit) ;

/(2 9] 37HA 71AF Zone AA W4 27|38
Tadd = BTSlIbts_id]l — get_Tadd() ;

Tdrop = BTS[bts_id] — get_Tdrop() ;

Ttdrop = BTSIbts_id] — get_Ttdrop() ;

<X 7>& PCSsimolA T8 F AM&AL ol5dte A&
AEgdolAsly] A FEE AR (2¥ 2)9 U O
H HAE FEE Aotk

<E 82 PCSsimollA | EE2ES 7|XZ7ke] At
54 AlEHAsty] A AT 2R A" Pilot
Channeld] 2= & AAtste] 2oz 3l 5 9" A7 & 4

} while(RemainTime > 0) ;

/(Y 2) o] EIAE AejHo|ze] O A
stay = StayTime() ;

if ( RemainTime < stay )
stay = RemainTime ;

// Job Queued| 4 stay AlEH A Alzbo] ATsl: Tt Uiy
Hold(stay) ;

RemainTime -= stay ;

// (39 2) o)|E3AE AEHAEY © Ay
/8 R Agte] EAle A, ol5Fe ARE 9 F¥ AN
if (RemainTime > 0) {

Compute_position(stay, speed, direction, var_x, var_y) ;

//o1d HEAA HAE HEE wysto], A2 X AN
mS_X = MS_X *+ Var X,
iflms_x < 0)
ms_x =0;
ms_y = ms_y * var_y;
iflms_y < 0)
ms_y =0,

/53 o] Nzbe] EAde A, olEFY NEE &%, WG AN
Get_MS_speed_n_direction() ;
}

(E 8) 0|SEAEQ Pilot Channel Mi7| &8 & sice= AY

/(29 2)9l @ H
/) @A A A 71X =] Pilot Channel Strength ZA}
new_bts = Compute_PCSM(this, Tadd);
if((Active_set[0] == -1) && (Active_set{l] == -1) &&
(Active_set[2] == -D)){
// Active_set tell 712150] glo] & @A
CallDrop = TRUE ;
break ;
}

/(1™ 29 © AH

/) B A o B HAL

if((bts_id '= new_bts) && (Active_set[1] != bts_id) &&

(Active_set[2] != bts_id){

TotalHandoffs++ ;
Handoffs[new_bts][bts_id]++ ;
IncomingHandoffs[new_bts]++ ;
OutgoingHandoffs[bts_id]++ ;

/) BEQ T J|AFo] AujEolz Fue g 9F
sema_post(&Semx[bts_id]) ;
bts_id = new_bts ;
if(sema_trywait(&Semx[bts_id])) {

/838 Fart glo] & 9

CallDrop = TRUE ;

/Ol EAES HAE AviEe] B

sema_post(&Semx[bts_id]) ;

/) OB AE MA AbA

this — terminate() ;
break ;
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Varg(k/h) | A el 2 O1BEE o o0 om0 31)/10,13(2) 2 2)

)
InterA | % 4157 (calls/hour) ol
Dtime | & HfAtHsec) 65

(18 52 PCSsim= 913 98 342 “PCSsimdat’
dAojtt 98 HYdLe RE 7AFT L A BH)HE Y%
IF WA RES 4 VAT E 54 Hg FEoR 7AY

o 3ot

SimulationTimes = 6hours

LpMethod = 1 1 : Hata_model
AverageCellSize = 5Km

Total TrafficChannelsERP = 57dBm
MobileERP = 20dBm

NumberOfUsers = 200users
TrafficChannel ActivityFactor = 0.6unit
PilotChannelERP = 51.5dBm

7)A= | PagingChannelERP = 46.94dBm
3% | SyncChannelERP = 41.5dBm
E4 | BaseStationNoiseFigure = 5dB
H4 | MobileNoiseFigure = 8dB
ForwardTrafficChannelBitRate = 9600bps
ReverseTrafficChannelBitRate = 9600bps
PagingChannelBitRate = 9%600bps
SyncChannelBitRate = 9600bpsBandwidth = 900Mhz
ChipRate = 1.2288Mchips
MobileAntennaGain = 0dB
AverageMobileHeight = 1.5m
FrequencyReuseFactor = 0.65unit
NumberOfBaseStation= 36 unit
05 52 514 14 30 -140-18050 167-1-1-1-1-1
0 3B 0 393978 100
EET] 1510 2 514 14 30 -140-18050 02678 -1-1-1
4 035 03593978 100
ae |

b 5102 514 14 30 -140-180 50 02678 -1-1-1
0350 3593978 100
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