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Design of the Advanced Mobile Teletraffic Model
and Object Classes for Mobile Simulator

Tttt

Younghyun Yoon' - Sang Bok Kim'" - Jeong-Bae Lee'"" - Sung Chul Lee

ABSTRACT

Many simulators have been developed and are being used for the complex and various mobile communication service environments. Each
of these simulators has its own teletraffic model that consists of traffic source model and network traffic model. In this paper, network traffic
model and traffic source model, which are based on the data gathered in real environment, are defined in order to get more accurate simulation
results in the mobile communication simulation for the urban region. The network traffic model suggested in this paper reflects the hourly call
generation rate and call duration time by analyzing the data collected from actually installed base station by the time and place, and the traffic
source model includes the delivery share ratio and average speed information in the region where the base station is installed. This paper defined
and designed Mobile Host object that reflects the suggested traffic source model, and Call Generator object that reflects the network traffic mod-
el, and other objects support both objects. Using the teletraffic model suggested in the paper, user mobility similar to real service environment
and traffic characteristics can be reflected on the simulation, and also more accurate simulation results can be got through that. In addition, by
using object-oriented techniques, new service feature or environment can be easily added or changed so that the developed mobile communication

simulator can reflect the real service environment all the time.

7|19= : 0|SE 4 (Mobile Communication), AIE3|OIE|(Simulator), EE 2 E(Teletraffic Model)
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void Generator : Body ()
{
for(;;)
{
double init_x, init.y ; / MZ JPHE o]FZ=EQ 7AF
W Hzx xy, 94 #
double call_duration ; / MZ AQEHE 0|53 ~EQ] F3t A7t
int Trans_mth; // ?]E3XE o|F ¢

Hold((*InterArrivalTime)()) ;  // 71AF 1= 2 Alzhgjd
33 $47|
init_x = L_gen->get_Location() ; // ol33Z2E9 A% x

#E A
init_y = L_gen->get_Location() ; // oJE3ZAESY Hx y
#E AA
call_duration = (*Avg_call duration)() ; // °]532E9 %3
A AR

Trans_mth = (*MS_Trans)() ; // 0|53 2E o559 AR

/AR AYE o EEAE B3E AEHE 9 Job Queuedl
A%
Job* work = new Job(G_id,init_x, init_y, call_duration,
Trans_mth) ;

class Generator : public Process

{

public :
Generator (int,double,double) ;
virtual ~Generator () ;

virtual void Body () ;

private :
int Gd; // Call Generator ID
ExponentialStream* InterArrivalTime ; /3 2XE& $18 Fol58g
BY = IHATEEE
ExponentialStream* Avg_call_duration ; / & A& A7+ 9%
A EEETS

UniformStream* MS_Trans; // 4 3)& ZAY 9
EBEAEY oJFFT
UniformStream* MS_Direction ; // 4 (5)ll 9l&] o}gZ2E

271 w3
};

Generator = Generator (int id, double AvgArrivalRate, double
AvgCall) : G_id(id)
{

#71IAZ A 2 AdE 53 A4S 4% ®old BEE 7ES
A8
// Exponential A #4E A 4oz ¥ 14 = 3600
double InterA= 3600/AvgArrivalRate ;
double range= AverageCellSize/2; // °|FEAES $A A&
A Cell &7)

InterArrivalTime = new ExponentialStream(InterA) ;
/&3 2e A% 949 d
Avg_call_duration = new ExponentialStream(AvgCall) ;
/B3 N EAE A% A9y
// 107474 73 4-E UniformstA 39 A48, $5EFE <& 29
e} ol 55 24
MS_Trans = new UniformStream(10) ;
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class MobileStation :

{

public :
MobileStation (int Job*) ;
~MobileStation () ;

void Body () ;

int get bts() { return bts_id; }; / A2%% 7IAF HE
HiE

void  set_bts(int b) { bts_iid = b;}; // &% 74T ¥3
Hit

double get x() { retumn ms_x;}; // o2 2EY x AR
94 5% Hir=

double get_yO) { retwrn ms_y;}; // olEE2ES y HE

#3752 WA=

/ol ELEY BE

i
void  set_x(double x) { ms_x = x;};/ 2|53 2EY x
AR AY Hir=
void set_y(double y) {ms_y =y;};// o]532ES y

double get Hm() { return Hm; } ;

#E A Hi=
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int¥*  get_ActivePointer() { return Active_set; } L, =69.55+26.16log f.—13.82log hy—~a(h,,)
[/ o18E2E AA 7IAF H2E + (44.9—6.5510g k,)log R 45 10
double StayTime (); /] 7 ol% AL 3% Has
dpuble get_Speed() { retum ms.speed; ) // 1%515%5 D;]EE fe : frequency(MHz) L : mean path loss(dB)
h»  : base station antenna hight(m)
private : alhm) : correction factor for mobile antenna height(dB)
int bts_id ; /) 2& 71AF ID - .
- N : distan base station(km
double ms_ ; / VEE2ES x HE 94 @ Rt distance from base stationfkm)
double ms_y; // ol EE2EY y AF A @ = ) = s
double Hm ; /) O1EE2EY 1%, @Y :m 0]5 A A=A Ta 442 OI%EAEA- d=e
it Active_set{3] ; // FEZ2E AR NAF Y2E NAZez8E AYEHE Pilot Channeld A171E 4 (9)9]
J()b* Jy // 3‘}% i‘]ﬂ% ‘?‘]?} 7—]1}“ ID o] = —]_ & 1 A7 X 1‘—‘}] o . _
R - il Aste] TR F, 2 A/ w4 (29 9 2ol Neigh
ExponentialStream* STime ; // oS3 AE 3 A7 bor Set, Candidate Set® Active Set?] 3719 Aoz +
double ms_speed ; /] O1FELE o]F &% B3 A2 AHE HLFT Q
GaussianStream* DIR_var ; // o] 3 AE o|g W& waked 1A= A RAL
}s
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31, oo me} o]FE2EAqMY T AF, J=ELQZ, 1 (a2 4) ®MEo| AR
i3 Ad oARE A EHA 18]
2 ERAAE o]& AEHIAE] Hoty ¢|FELES
Pp=Pyt L,+ A+ Gut Ly, ® A2 WA A, 2 @ @ o|FEAEMAN 7AZzel
Py Power of pilot channel by the mobile Pilot channels] 7}%_ A3, (1_% el H_ Herd 717
L, :the average propagation path loss Z A ARE QAP IZH, olFTAES 3 dF, =
A the allowance for lognormal shadow loss o vzl & AGE [19]dA AAE Ao wle} A&
Gn :the gain of the mobile antenna #lo] A s},
Ln : the mobile receiver cable and connector losses =RAHE Yo AAG VS5 By ]"40]-7] 9
1__ L.Tf i oBE=
B, R sol <E 7> JAFe] AAs dE AL A
WorTy "B 1000gBam10bglI0 M 10 g o T e @ (2 el AN
I A7l 33 A= JYg ARE B3] A8 844
N, @ Terminal noise density o
= Wtk

I, : Interference density for the pilot channel
BW : the Bandwidth(Hz)

(E T 7172 &F e

A (@A Lye ZIARH o]FE2EZY A A 7 7R B W ] o 7183t
el A BAstE dn S4E delE RAeg, o 1A A =4 | ZA, A B, =4 A9 ge
T EE o|FIAEY YA, ARAY R F A2HRY A Sh Al &34 %, On/Off Off
o wel WatA "o A (1002 L, T3] 98 T4 ANA= YA X, Y FE, Km &9 A
Ao e A AY BEHL 2Hsy] Ystd Wol Ag P,(W) Pilot Channel Power 20
9t Hata RASIS A8HoRM, ¥ =R Ad Hym [ Antenna o] 20
delEds 2o we} olFraEst 4 A 54 GdB) | Antenna Gain 60
o web A AREAS AFIHEE 3 9ok Vagkm/h) | 3F 71A=UolN A% 37 olF &% | Ae
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(E 8 HEF A AME 9B SN

AT #73 Wp A kil s
Lpe Path Loss & 40
RayleighF Rayleigh Fading On/Off On
H(m) MS <Y %9 0
Gm(dB) MS <t o5 0

Tau(dB) Tadd YA -14.0

Tarop(dB) Tdrop 9AIA -16.0
Tearp(dB) Tcomp VAR 25
Trop{sEC) Ttdrop Y AIA 50
A, Active Set Size ' 3

<E POE Yo AFT 715 FYIHEE AQ AR

AA S 2ol

(B 9 717= A S22

class BaseStation :
{
public :

“BaseStation () ;
void Body O ;

double ServiceTime () ;

NormalStream* LN1 ;

NormalStream* R1 ;

private :
int bts_id ;
double loc_x ;
double loc_y ;
int  Terrain ;

double Pilot_ ERP ;
double Gb ;

double Hb ;

double Tadd ;

double Tdrop ;

double Ttdrop ;

int  NeighborList[8] ;
Job* T

BaseStation (int, double, double, int, double, double,
double, double, double, double, int*,
double, double, double, double) ;

int  get_id() { return bts_id; } ;

int  get_ HbO { return Hb; } ;

int get x() { return loc_x;};

int get y(O { return loc_y ; };

int  get PilotERPQ { return Pilot_ ERP; };

int  get_Terrain() { return Terrain ; } ;

int  get_Gb() { returm Gb; };

double get_Tadd() { return Tadd; } ;

double get_Tdrop() { return Tdrop;};

double get_Ttdrop() { return Ttdrop; };

void  set_Tadd(double T1) { Tadd = T1;};

void set_Tdrop(double T2) { Tdrop = T2 };

void set_Ttdrop(double T3) { Ttdrop = T3; };

int  get_Neighbor(int i) { return NeighborList[il ; } ;
int*  get_NeighborPointer() { return NeighborList ; } ;

// Normal Random Stream for
Log_Normal function

// Normal Random Stream for
Rayleigh function

/713 D

//71IAF AR X R

/NAEZ AR Y FF

/1 71AFe] BAE AY 54-
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// Pilot Channel Power

// Antenna Gain

// Antenna ¥°}

// Active Set %7} Threshold

// Active Set ®3 Threshold

// #=92 = Threshold

// AF NAF D gAE
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