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Abstract This paper proposes a novel simulator which is capable of loading different modules
enabling to update the simulator easily when the 4G mobile communication technologies are revised.
This simulator is not only designed based on IMT-Advanced channel model but also confirmed its
reliability through mutual verification with Matlab based simulator developed by Winner+. The
proposed simulator was evaluated on the basis of evaluation requirements on the IMT-Advanced. By
comparing with experimental results for IEEE and 3GPP, it was also proved for the simulator to have
a better performance.
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2.1 IMT-Advanced EE3}

IMT-Advanced@ ITUZ} 440 ol3%4les ww
# MdegA zad oj5EHE9 AY(~350 km/hr),
Hoh BEHA Ad $(~10 b/s/Hz), He g9
(20MHz °}4h ¥ F94(Scalability)& < 98t71 $18}
o IMT-20008t} 87408 sty HF H4L BX
2 33 YoH4l obgd MWl g FARle R TRt
o]F BANGAN A% Mulx = o34 Belz Yd
27 9= 92 (Connectivity), AU E g 2184}
g2 9ol dioly dXA B AF 52 93 Het
(Security), Z1F/AG B4 A HE 8¢9 7% A

2 %1% Prioritization, HDTVE IP ¥ Auja A
§ #% Broadcast/Multicast A1¢, 1831 AFgx}ol)
A2F defdo)z AFE AT AL Hol4dg &
g Wrsha Qo5

2.2 |EEE 802.16m EES|

[EEE7} 33 Z91 309 F4719A% 71e4 Ad

= of ol

2l Wireless MAN(Metropolitan Area Network) ¥&
e #H& 10~60 GHz AH9 Line-of-Sight A8
Aqxe) MulaE AFE}r) Y PHY ¥ MAC #3&
Agstch. z2Ela =4X Fo4A8 None-Line-of-
Sight AHgA A Mul: AFE A3t 2~11
GHz tigelA A 714 PHY 2= SCa, OFDM, 2
i OFDMAYM-g 712 /Mdseh o1 ol % IEEE
802.16d%te] < ® 8A4E RASHEA 2~6 GHz o
o F g 488 s dddMe olEAHE AHE
71 $1% IEEE 802.16e 14& A3ttt IMT-Ad-
vanced 5 $FHF] 3l EEE 802.16m2 IEEE
802.16e &< MAs7] Y3l 200830 IEEEZ A&
A NFAS 523 A EZ A MIMO(Multiple-Input
Multiple-Output)$} 22 tEdeEy 7iesd deyie
o e odF UIAE V&S Adsls 5 ITU &
% IMT-Advanced 1€ {7 HF=E RF
) Assa slviel

2.3 ITU-R M.2135 Report

ITU-RY M.2135 Reporty= A|¢HE IMT-Advanced
FRAES W] A3 o dAs} vied, AHEY
7 ggln Al F gadl tig B wEd Alvee
Ad 2dg FoF ITU Reporte]TH7]. M.2135 Report
= ¥ 13 o] 4 ~HEH FE(CSE; Cell spectral
efficiency) 5 H71gE3 AlEd ol (Simulation), ¥
2 (Analysis), ZAHInspection)$ 28 %7} 3P4 7
8 ek ol& Fxstd FEFE P EdM FR
71%-& Hrigck
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¥ 1 M.2135 Reporty} IMT-Advanced £87)& B7} =2

Characteristic for evaluation Method

Evaluation methodology /
configurations

Related section of Reports ITU-R
M.2134 and ITU-R M.2133

Cell spectral efficiency Simulation (system level)

§ 7.11, Tables 8-2, 8-4 and 8-5

Report ITU-R M.2134, § 41

services

Peak spectral efficiency Analytical § 731, Table 8-3 Report ITU-R M.2134, § 4.2

Bandwidth Inspection § 741 Report ITU-R M.2134, § 43

Cell edge user spectral Simulation (systemn level) |§ 7.1.2, Tables, 8-2, 8-4 and 8-5 |Report I'TU-R M.2134, § 44

efficiency

Control plane latency Analytical § 7.3.2, Table 8-2 Report ITU-R M.2134, § 45.1

User plane latency Analytical § 7.3.3; Table 8-2 Report ITU-R M.2134, § 45.2

Mobility Simulation {system and § 7.2, Tables 8-2 and 87 Report ITU-R M.2134, § 46
link level)

Intra- and inter-frequency Analytical § 734, Table 8-2 Report ITU-R M.2134, § 47

handover interruption time

Inter-system handover Inspection § 743 Report ITU-R M.2134, § 47

VoIP capacity Simulation (system level) |§ 7.1.3, Tables 8-2, 8-4 and 86 |Report ITU-R M.2134, § 48

Deployment possible in at least |Inspection § 742 Report ITU-R M.2133, § 2.2

one of the identified IMT bands

Channel bandwidth scalability Inspection § 741 Report ITU-R M.2134, § 43

Support for a wide range of Inspection § 744 Report ITU-R M.2133, § 2.1
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3.1 Hotsl= IMT-Advanced AIEHI0IEIS] I

IEEE 802.16m ¥ LTE-Advanced$®} 2-& 7|&dA
£ 7129 HSDPA, CDMA20003 28 3G Ajagale
e 74 d4849 OFDMA 7we] A$dag A
$9T B £-54 TolN IEEEE YA
8 e AsurE A4St SdEHE oEgEY
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23y H3ee 29 29 2 SimulationCon-
figuration( oA AlE#o]AS AV 3 ZAES
AR dFE A EH )4 Run Time 873, Sector®t UE
9] &4}, 2A2 Wy, 211 CQIY Time History 2
o} §9 &7 & AFHEY. Standardlnitialization()
qx Al B oINS A3y #s) H8F BLER curve,
MCS type €A, TBS tableg AR o] &4E R
79 FAF 298 AT 91, LTE Advanced 59|
08 BF9 2¥E o 4o AR, g2 5FE
78 & & =& 3tk InitializeSystem(olE AE
#Holde] BRZF Sector, UE, Schedule map, CQI
mapS A, 2 A4E /S 9FE%

Main Module® SimaulationConfigurationsj4} =3
B AR AlEEeld S & UEY f1x9 Ade
Hel 8 A8l GeometryE T3Th FE GeometryE

vBlegto 2 ARR-AL &EdE SectorE X AEHA Hew
Alzre] AUAAM UEE A9 Ads SR80 3%
e uigro 2 MCS Typedt HARQO Eod AR
(dlole] A9 JF o, €32 A4 7/H5)E Sche-
duling CQI Memory°l] A33}31 Sectore CQI Memory
o ARE ANE B3 B4 AYE @3 Agd ®
A AYe AMgAGA 98k e Simulation-
ConfigurationQol A AA3E Fo}x Scheduling ¥
o whe} Schedule® AFHE Schedule DL memoryol #
A3t} UEE Schedule Map2 o]-&3le] zXlo] XM=
HAdeAE Helgo §3d Ade] A& F5 Al
NEA 7348 Age] 25 doly 49 47 A%
£ B3k dolg FAlel 4FEEe A e
Throughput€ 7121712 Asjd 3¢ HARQE 53
ARAEE 83T He-2® PerDropStatisticsA &
A NZEG A" Al eldg nxa e AE 4
#& Helste] 28(Screen 8 R File &%)%c},
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4.1 IMT-Advanced i{d D&

ITU-RE M.213558 E3) IMT-Advanced g =9
o] g3 7l&stz itk IMT-Advanced g =42
Indoor Hotspot, Urban Micro, Urban Macro, Rural
Macro, Suburban Macro®t & 5719) Ajueleo] o
g 7A@ AHERIEo] wiXiE ¥ 7z AMgAS 714
2 Alolg] Agdg REHTCHB) IMT-Advanced e
QB8 (ChIR; Channel Impulse Response)®]

int main( int argechar *argv(l )
{
SimulationConfiguration( argc, argy ); // 2718 A3
Standardlnitialization(); // Specification 38
InitializeSystem(}; / 2% memory R user, sector 44
Size_Channel_Parameters(); // Channel parameter size 3%
for{ droplidx = G dropidx < num_drops: drop idx++ }
{
InitializeADrop(); 7/ AA&27F H80E Sector& AA
for (t =0t < run_times ; t++ )
{
forting veddx = O veddx < num_ves; ue idx ++)
{
for(int adj_sec.idx = 0 adi_sec idx <
nurn_compute_coef; adj_sec_idx++)
{
for(int u = & u < rum received anterma; u++}
{

for(int s = & s < mum transmit_antenna; s++}
{
ChannelSampleGeneration( ue.jdx, v, s, adi_sec_idx ) ;
)

}

}

} A/ <l Aist 2713k Adel wek Holwd g A4
for(int idx = 0 : idx < NUM_SECTORS ; idx ++}
{

if { scheduler_type == 0)
{ sectorl idx ]Scheduling RRO; }
if { scheduler_type == 1}
{ sector{ idx ] Scheduling PF() }
if { scheduler_type == 2)
{ sector] idx ]Scheduling MAX_CQI( }

}

/G AR S8 2A8H A9

for(int idx = O; idx < num_ues ; idx++}

{ uefl idx 1Update Geometry(): }

/O AR HegE nelshd g& SINE A

forint idx = () idx < num,ves ; idx++)

{ uel idx J.Update_Channel(; }

Jf Geometry o THERE W19 slel SINRE ASt
MCS Type® 23

{8 <5)

{
forfint idx = 0: idx < num_ues ; idx++)
{ uel idx ]Receive DL() }

P4 delElE A

for(int idx = 0; idx < num_ues ; idx++}

{ uel idx 1Update Sounding_Signal(}, }

// AEATE MCS Typed 71430 Bagch

)
PerDropStatistics( drop_idx } :
}
}

oy 2 2zrayel vl
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RMa (Matlab}
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