[EA] A6x MA] HF AT HIA

AoEN 2D AGFAE 3
ZUY X ITU EFAA =9
#3 AT

Domestic Topographic Classification adapt to ITU

Model for Radio Propagation and Monitoring

2008 . 12



g

Al

A7, A HF a2 AZFU.

2008. 12. 31

A~~~ o~~~

g e B e e
R RO R T RO RO
TEH N AN
=
3 3 B T OB T
o o o o F
XK K KX X
HE BB BB
TR RO R
W o NP X ORT
T o Mo R ! A
= 0w N o W
N o

oH

®

Jl

B B






2 o ®

A g Hbgol] glo] Mule] Fgo] woldo] wl A& A H (Geographic

Information System or Services, GIS)E ©]-&3t AZ4 A= AAZJF7}
27H T ok wg Azde dntaeel o] AYFuel o YA

QAR S FRG 28 % AV Ao UL Aek
B AT qE Astdele] ol AR B2, Fuzie] guale] wel
&Aoo nRsol e AFAR FAwelel WA (Ave)Z w9
B GAe 9T TUA Akets e AZede] 2 Hgo] o)
SEE L

olgEAle] W EHAQ Fu4 A B8 B, 34959 AW 5
AR T B8 A9 2 £8L dANE VEd A U4A v
At 7gel ) AFmdo] ske] HE 339 B0 Bad gl
Haha 2 A7old A% AR AAEA, Anzace] AR



SUMMARY

Quality of numerical data based on geographic information service
issues update and accuracy for radio propagation analysis of fixed and
mobile service. Especially classical analysis method depending on simple
DEM data is limited, so propagation model of short range
communication as ITU-R Propagation prediction model included with
width of road, roof top, shape of building, and so on. But the limits of
condition followed by model and rely on calculating time and
up-to-dateness of GIS data. Furthermore, the accuracy of the analysis
heavily depends on the correctness and up-to-dateness of them. The
geospatial database for the propagation analysis includes the nationwide
digital elevation model data, the building data with height information,
and the radio wave morphology data, provided by original producer
organizations. In this paper, we would like to suggest of process of
deficit of spatial accuracy based on GIS data and to get the ITU model

for domestic radio propagation and monitoring.
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YUEE BYY FRNF A§FE

Aoty ¢ ground cover, A
= A A 28 = Atk dastar ok

#2738 1SO/TC211 [5]

AYAEDE ZFTSe AR AAHEFEH FIUIET T NolH
OGC(Open Geospatial Consortium)®} I[SO/TC2112 FH¥€ . OGC= F=
YA RBA| 2" S 7)E3t= Oracle, Intergraph, ESRISE 22 71HS T4
o7 FAHY Jdom g5 Ordnance Surveyl F-2luete] = ¢ A g
AERY 53 22 ZF 7|#AE FAsta Aok F HA I7HRFEQ] 1SO9
AP HEF3} A3 TCQ1L F2 ZF7| 8-S 2 Fosta ok

o
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£
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%

A2 o] F (73 A5 Fs AdgE(Liason)= EFES
Tt A9Ss APt don Zk aAFodA HEAN EES HS HF
HES A F AFE Ate]9 T=0] fl=% sta v 97N = A4 EE
71791 1SO/TC211¢] #E3} FFe B-FAH ISO/TC211 %E3 IF2
19949 64, A9 AZH A} A Aoz #d e AAY ol
et R 4= A7) Al FAHAT. 20089 124 A FEAS
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JAtsl= e (Participating members)= 31707 o], Z33]9(Observing
members)> 317§ 0|tk f-2luThe ANBAR VlexTd, THALS

iR 3ted FEAS PAEtaL glom, TTAS 34 FUEEE e Fol
o} 2008 & HA| Geospatial Services(WG4) Imagery(WG6), Information
Communities(WG7), Location Based Services(WG9), Information Management

(WGlO) g3 3
EEere 712

ohq_

A= 15O 19101 ~ 19127744 74 3,

3 =3

o]5 57§ A3 ISO/TC2114 ®F
WG19] v]AdQl g dae}t Fxrdd gigh &
WG3, WG52] data Rd3} &8 So] ¥F

34
, WG2 &
oH, 7k agolA sEshe
AzHE, 7403 2710 o] 2 &%

GIS

2710k sk AT FHE o FUFxE Fo| o FTFEATAE H49
2.
¥ 4. ISO/TC211 %#3} a3
e ISO ¥FH3E &
19101 Fzrd
19102 Overview
19103 AdA A7)u Ao

WGLEZA LN 5104 g0]

5 HEED o105 A3 2 A
19121(71= B alA) | G 2 8= HolH
19124(71&€ R 1A) | 94 2 ag= dojE HEUE
19107 F7F 2~7)v}

WG2(A 2l gl o] &} 19108 AIZE 271w}

zd 2 Azl | 19109 S8 27|}

19123 AW A 718 R FFE 270
19110 A% 5 (cataloging) ‘R &
19111 FAxA N 97 3 F=x

WG3(A] 2] H] o] ] a ars Ol 3L L7F H=

) 19112 i]ﬂx—, Identifiers&] $F & 7F F=
19113 FAdd
19114 FAH I}




M2 =M EES ST

A= ISO i+ & &
19115/19115-2 HetH| o] B/ o] n| x| 9} 12 =57
19126 239} (Facc data dictionary)
19127 Z23E 9 WS
19116 A A2 A B 2
WG4(A e A 19117 Portrayal(BEA})
2 19118 SEAR
19119 A H] 2
19125 G HH T - sql 24
L 19106 ZZ (AR} £F)
WESEER A g o enan) | AsEE
o) 19122(Z2AE) | Aedd A4 9 AF

o] Bl FL ISO 19129 o|v|X|,agl=9} AW A Holg =, 19130
ol X9} 2= HlolEHE Y3t A<} dlolg =d, 19131 ©|o]E] AY4F WA,
19132 ~ 19134 X 7]|¥bAn]2~ 753 B3, 223 yuAo)A, HE xmdg
X719 Aqulz, 19136 A 2lA vlag o], 19137 WA oz ALgHE
FXr2T|vkel AR T Fa% 27|vhe] 29k, 19138 HolE FASA,
19139 wEttolE-Aa Al Fo] Atk FaE A 08d 12¢€ L& 2TH}
ANM Y EFE FFS FRIAHE AYARE A EF3 S A H
AX ARl B3 XF37 YA

o]g1gk ISO/TC211 % FolA DEMIY e oS T3 245
Aelgiohd 1SO 19111 # 3ol o3k I3z, 19113,19114 2 945 2 H7}
A=}, 19121~ 19124, 19129 o]w| A ¢} 1y =
EIHET ol¢F A ISO 191389 HlolH FHAFSAE wj$ Fa3st EF
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A3d USGS ¥ SRTM &3 [7] [8]

1. USGS(U.S. Geological Survey) &%

g
g
Wi

=& 1994358 ALY =7l X 7]9HNSDI, National

g, A%, wiiE, 22l o] B/ Ve, A, EF 5=
o AW RN tdstA FXHeta e S%, A=A 5= H HARN
dog FXsta 20029 FEe  AWUAdHolH LS (FGDC, Federal
Geographic Data Committee)®] UF-5 7IH3t Eok AAZQA 753
S FRE gk a8y v IR TIE Y= F)E USGS( US.
Geological Survey)d] 7 ZaFo] Q3 DEM A|&S F315te] gkt
USGSe= W= AAS =, A7, Au#s 28x R fgrjaess 2
Uy, 4, =5 3 dax« 174 s H8H<Q o E T FlES FA
o2 U ARE AFsta Aok 18799 AR USGSE ©e A=A =
woohUzh AT 54 B4, A 2 87, 444 s
stal Ao

HF DEM 3¥2 USGSS NASA7ZF AlFshe F 7HA typed dloly 3}
do] Atk T B3 FHA YA L= DEMo] Utk o] AL F3
AL2RY FE3t= AsoH, £ ¢ U3 DEMQ ZZS o+ 24
olt}. USGS7t Al¥stil A= DEM 342
arcsecond 249 1= do|H7IX7} T} 1929 datumJJr 1983 datumC. =
TA4E UTM #F32719te] 75min DEM+ Z23d 7+H 02 erid 3+ 3
tAo] 1~30mE FAEY A3, FAY= 7|¥Fe] 30min DEMS ZZ9Y
Aog 2z} xZuYZF 2arc secondZ TAEHO Jth 1= DEMS H%
z23d 7HA 3 arc(f1= 50% o]dh)el A, $1&= 50N ~ 70N 6arce]™, 9%
70N ©]42] A% 9arc®E A& 3t}

d P



Ax = 30 meters (Easting)

First point along profile

quadrangle

O = Elevation point in adjacent

® = Elevation point

Ay = 30 meters (Northing)

(IND) UBIpUBN [eiWB]

Corner of DEM polygon

L]

{7.5-minute quadrangle corners)

(Example is a quadrangle west of
central meridian of UTM zone.)
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a3 5. 7.5m DEM

7}

3

RY2

—~
o

O

mjp
mﬂ
TH

o1

3}

24 287) ]

9]

A ol ket

7] 4



40
ol
H
T
>

ogk
1o
5
(@)

EFAA o 2t

o7

¥ 5 U= £X1% 2¥ o] RMSE 3849
TE RIVISE 1289 #rriz
HY 23| Ee CPMI 235
level 1 t7m ~%15m
FadgTA sl uE o2 RS
ez | PAEEIA0AY VESARIGE | SLEpARRLagEcERs
. | DLCIZ=AE (g aeR)d
; g A7l 2 Ead7kAe /8 A ekololE N o ..
Pt2 Pt3
o Ax = 3arc seconds
=
= Ay = 3arc seconds
3 i @ = Elevation point
Ay @ - Firstpoint along profile
T - = s -+ [] = Corner of DEM polygon
@ o T2 To {1° block)
B B © =
o a a a
Pt1 Pt4
—»| Ax |=—
Longitude
9 6. 3arc second DEM =4 %




M2 & =M ZE3 Sef

HE 87 GISEF A ©]ok7] sl+= DEM(Digital Elevation Models)-<
DTM(Digital Terrian Model)¥ ®ls=g r|E AREHT. USGSOA A 9
b= DEM2 HE xol9 7T 25E A% zgts ARt x, y ¥
Foz AT A Aol I =wo] g FAAE FHoE HHI
Aolth, 3 AN AFA &S EFeHA B AP wo]E rlsiH,
%, 39¢ DEM %°| @< Fx¥S Yedt. DIM¥% #AFgE DTED
(Digital Terrain Elevation Data)= NIMA(National Imagery and
Mapping Agency)ollAl 23 H o2 DEM¥ FALSHA ARE-Stty. DTM2
DEM# ARt e 872 @ 14E & 2 A% (breakline)o] EA Tt
ol ¢} &7 DSM(Digital Surface Model)olgt= Aolx Qlth. HF DSMY
DEM, DTM} AR oW & ARE-S I QA A wre] Ak gho] ofuz}

WY B AFAET AFARY LT G okl aYH o] I
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2. SRTM(Shuttle Radar Topography Mission) & &F

SRTM(Shuttle Radar Topography Mission) ZF4d 7| (interferometry) 2 &

o]-&3t NASAo|A A|Z3E DEM #Atgoltt. A+ Ao najd= A9
AEE TF37] A3 F¥E SRIM Z2ade SF4EA ddHI S ¢
43l wrE DEMo|th b 39 C-band <tE|U e} X-band QtE|UE
o]-g3sto] ofgfel I} Zo] F 60=olM HFH 60=7tA HA DEM=
11¢ &< F5sidt. #d sid = A AAY B¢ 90m sSHiFEE
ZFA L e, v=e] 4§ 30m(larc) 34 =2] DEMS 75383t

Thamo Eel-1-] ol -] s =11 =l ] L-] =0 [=1=] -] Rl -] wl-0-] Rl-2-]

Lareo 6 4 i- = LONGITUDE WAT_[?]‘I_

39 8 SRTMOllA =g AT AA RE(HA B8 24T 78)

SRTM Z 2132 LiDAR(Light Detection And Ranging) &< 9ZARA}
71Es ol&d AY DEM FE= s FIHUG. LiDAR(Light

Detection And Ranging)t S &AXEA A ZHA #Ho|AE FAFSH Fo}

o= ARbE SATLEN R HoHE SAHs= WS o]8sith
SRTM tHlolE& AEFZXAFA(PL) \qx i 11=9] A Holr

echoZ2 5 H A dth olgst ¥A] dlolg 3 AE 1 arc second(xq_‘::_oﬂ A

ok 30m)e] TAES Zte=th o]y o Eﬂ—?f NGA (National Geospatial
Intelligence Agency)oll 2Jaf whEojXth. 2B dHlolHEZ 45 Sle
SRTM AE+= WebollX tde2=d & A= d9< FHd 3038 =9 49
(100 Mbyte T2 A|gtetATt. TS HolHe= 712 9 AZ EGM9%6
GeoidE F=xsto] FAEE A3 AAZ FHA8HATH



8= AddS Rde Fya thHgo] 30Mzo
VHF(Very High Frequency) ™ 95E 400z¢] SHF (Super High Frequency)
WA7HA Aupdap 2SS agsteiol oy dAA ol o 3l =
A AgstE Auards AH835ka, 30 o] el tisiA= ITU-R #xL
P.141104 Fie dAE AgdAdg 540 Bt HFstn Aok AP &
Z2ZAE o]g3le Myd=EdE Hata 549, Walfisch lkegami =4,
cost-231 Edl Fo] Ut} o|yfo] P1546 REE E3HE o] Utk
HA HATA eSS 2do] H&H= gavy g Fi49 4

100~3000Mz, T4l AZ = 1~100kn, 71A= <tEHY =o]l= 30~300m, ©E7]
el Eole 1~10m ol Jut. T=AE]d #EE F2vy CO=%%
EA], 1=th =), 49 ERE B(YWH4-8=15.849, 3~50%) % X3t &
A ¥ J2}v e E(0=open area, 1/2=suburban, 1=urban)Z &% 4 Ut}
A7IM AY EZEZAY A5 =AEYS 49 2HEE FESA, 59
Aog7go] £3E EE ol &sto HdAAFE ALkt
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S0 =(1—F)((1-28)Lo + 4FLsu)

o 7] A,
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Loy = —2 ':E'?ﬁln ':f/EBij —b4, suburban or rural
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gew 2ol Hejd & Uk

ATEANADE agn=(1110g fap:~0.7IH o~ 156108 fage+ 0.8
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T 7. 929 BTAMO| A Fdte A REZ A9 &7

British Telecom categories of land usage -

Category Description

0 River, lakes and seas
1 Open rural areas : e.qg. fields and heathlands with few trees
2 Rural areas, similar to the above, but with some wooded areas, e.g. parkland Wooed or

forested rural areas

Wooded or forested rural areas

Hilly or mountainous rural areas

Suburban area, low density dwellings, e.g. council estates

Suburban area, higher density dwellings. e.g. council estates

Urban areas with buildings of up to four storeys, but with some open space between

Highter density urban areas in areas in which some buildings have more than four storeys

O oW o~ I =W

Dense urban areas in which most of the buildings have more than four storeys and some

c%_n b)e classed as ‘skyscrapers’. (This category is restricted to the centre of a fewlarge
cities

Fe

8. Zt=o] Ay REZAQ F9 Hlw

Comparison of BT and other land use calegories
BT(UK) Germany BBC(UK) Denmark Okurmura(Japan) SK Telecom(Korea)

0 4 - - Land 0 No Data

1 2 1 0-2 - 1 Open areas
2 3 1 1-2 - 2 Inland Water
3 2 1 4 - 3 Residential
4 2-3 1 - Undulating 4 Mean Urban
b 1 2 3 Suburban b Dense Urban
6 1 2 §] Suburban 6 Buildings

K 1 3 7 Urban 7 Vilage

8 1 3 8 Urban 8 Industrial

9 1 4 9 Urban 9 Openin Urban
- - - - 10 Forest

- - - - - 11 Park

12 Para Build High
13 Para Build Low

ﬁO

Fo 7—} Z7HE A EEZ A FHEEAo g2 Jge XFHQ
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J(v) = 6.9 + 20log (\/(v 0 41 +v - 0.1) dB

21 1 1
V=2 — 4 —
\/K(dl dzj
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Introduction

SEELIEY EnIRa S e e AL o) i
RodiaResearch Agency l C U - ——
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Brief History of Propagation Analysis in
Korea

Using raw GIS data (location and roughness
DEM) from 1994 in Korea

'99~'00 Developed of Propagation Analysis
System using GIS (Geofeatures Buildings,
Cadastre, DEM, Radio Stations)

‘'01~'06 Annual updating GIS Data manually

‘05~'08 System improvement using
complicated GIS (Geofeatures, Buildings,
Cadastre, DEM, Radio Stations, Building DEM,
Land Morphology, Satellite Images)

W LIPS Eneaad St X gl B AL C]] o)
Rodio Research Agency Ic U Y B BE A
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Spectrum Management System in Korea
{ Web—Licensing ;] - RBIS y

& Info. system {(2001-2003)

MS Analysis System

FS Anal. Sys. Allo./Assign./
Refarm. Man.)

BS Anal. Sys.
& Certification Sys.

Sat. Anal. Sys.
4 Sta. Licen. Sys.

Int. Frea. Svs.

ton. Info. Sys.
Gl1S Man. Sys. . —

tation Inspec. Sys.
(2006-2009)

ICU 23 gagea
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Improvement GIS Quality in System

r
<« 1/5000 scale GlIS(Geofeature) data
« 30m x 30m DEM data and simple Morphology data

< Simple Building information

| @ Coordinate system : Tokyo (local TM, UTM) B
(& 1/5000 scale GIS data (1/1000 scale for Urban area) )
< 30x30m DEM(1x1m building DEM) and Morphology data

< Constructions and Building information

< Coord.system : |ITRF-2000(GRS-80), WGS84, Lat &lLong.

@ 7 x 7m Sat. Quickbird Image (1 x 1m for Urban area)

L .
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| Geofeature data

Update formation of GIS data
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Geographic Layers for Propagation Analysis in Korea

Layer Description
Bridge, Water boundary, Railway, Road,
Gecfeatine Administrative Boundary
Cadastre Cadastral information
Building Building polygons and names
DEM Digital elevation model data of terrain

Radio Station

The location and attributes of radio wave station

Building DEM

Building DEM data generated by rasterization of
vector building layer

Satellite Image

Satellite images raster data

Land Morphology

Morphology data for the propagation analysis

|‘i el e
Rodio Resoarch Acency

ICU#=495

AL ER &) 5

GIS Role of Propagation Analysis

= Normal Process @ To get the data (height & distance, Coordinate) from

Tx to RBx in GIS
To Add Terrain Morphology(Macroscopic ground
cover information)

20D scattering path profile

20 FPath profile

ICU 2332 suq =

|n" Ty TR
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Problem of GIS on Propagation
Analysis

AN T TERETICECE

GIS Problem at Propagation

+ Assume above 1GHz
» Error of Accuracy and Low Reliability of Propagation
Analysis.
— Resolution of GIS(Geofeature etc.)
— Updating Period of GIS data €
— Weak Definition of GIS factor for propagation model €
+ Resolution of GIS : ITU-R Res 40
— Enhancement Resolution : 3023 arc sec
» Update GIS
— Depend of each nation & Domestic Control.
» Redefine of GIS factor (Propagation environments)

| 2 %:ﬁggtgﬁ:ﬁAgencd; ICU 53 0 G G A C]] o)
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| Problem of Update GIS(City)
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= Comparison of QIS update before & after (Suburkban @ An Dong city)
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| Problem of Update GIS(Rural)

= Comparison of GIS update before & after {rura areal)
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Why don’t it Fast Update ?

» Update Process is very compllcated
— DEM, Geofeature, Building, SAT .
— Overlay of each layer

— Each layer made by Different
Organization.

- Update Budget is small each
Org.

-Do not connect on the Network

TE W LHEY Al
Radio Research Agency

(IR

Up-to-Date of Geographic Database

= The Update system requires so many complicated process.
= Update period > 1 Year

OCbtaining the Original Data Data Transformation

Database Construction
Layer Reconstruction

National Geographic —)I
Institute 3

Designing transformation |
rule

- Mapping Table

| Indexing and Optimization
- DB Table

Schema

I Qbtaining ‘[he original |

data Verifying the constructed

data

¥

| Caoordinate |
Transformation

= !

I Verifying the data

— Mumber of builldings
— Number of cadastre

- Number aof buildings | Verifying the data I |

- Number of cadastre Examination

— Number of buildings
— Number of cadastre

d

I Completed

FrEuuN Imans
........ hAgency

|‘i \ Icu S-Sk % k2
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Public Services for Station Licenses

Short Processes of Approval of radio station are short of period

Service Type Sub type Duration
Approval of Communication
Equipment Installation R
General Radio Station 14 days
Application for Radio Station Amateur Radio Station 7 days
Permission Radio Station in Small Ship 10 days
Small Radio Station 7 days
Notification of Radio Station General Change 2 days
Change Frequency Allocation 10 days
Application for Permission 90 days
Anpplication for Broadcasting PR LAl LTl inies) Y
S Application for Change 90 days
System Permission = TS
Application for Repermission 90 days
Approval of building construction 14 days
or change
Frequency allo,::atnon or 180 days
reallocation
Interference removal 10 days
[ 2 Aot Researth Agancy Tl § EREERCN G

Increasing of GIS factor(P.1411)

| (Distance between BS and MS antennas: d) |

I R S Cor ey i (ki e
e N BT p B
KA \
— v
Ak + R g T
A o i S
‘\ —
J e, .
k4 .e
! 2.8 :
1 LIy L/ 1 I [
1 ™~ T T Toanbe e
ST
Dominant | Direct § O02-fime | Twotlme | Severaldme | Diffractad.
wave 1 wave ! ! ! i WHVE
1, 1 wave ' WAVE wave 1
* . >
Three 1 Direct ! 1
ooy ! wave | Reflected wave egion 1 Diffracted
& rdominany 1
! region ' ¢
— Pﬂlm‘y dominant wave
—— = Secondary dominant wave
------ Non-dominant wave 1411-02
» T RNy Emead i
[ 2 B e rcrth Aoy 1ICuU 5.5,
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Weak definition of environment

P.1411°s Physical operating environment — Propagation impairments

Environment

Description and propagation imp airments of concern

Urban high-rise

Urban canyon, characterized by streets lined with tall buildings of several floors each

Building height makes significant contributions from propagation over roof—tops unlikely

Rows of tall buildings provide the possibility of long path delays

Large numbers of moving vehicles in the area act as reflectors adding Doppler shift to the
reflected waves

Urban/suburban
low—rise

Typified by wide sireets

Building heights are generally less than three stories making ditfraction over roof-top likely
Reflections and shadowing from moving vehicles can sometimes occur

Primary effects are long delays and small Doppler shitts

Residential

Single and double storey dwellings

Roads are generally two lanes wide with cars parked along sides
Heavy to light foliage possible

Motor traffic usually light

Rural

Small houses surrounded by large gardens
Influence of terrain height (topography)
Heavy to light foliage possible

Motor traffic sometimes high

|‘( W LT Fmea,
\ Rodio Research Age

oy ICU 332 gHg e

Control of Geographic Data Quality

Radio Research Agency
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Geographic Data Quality Factor

Awva Usefulness
Accuracy Coherency Usability Proxirmity Appropriateness Security
Validity Carrespondency Sufficiency Proximity Appropriateness Protectivity
Suitability Consentaneity Pliability Liability
Essentiality Integrity Usability Safety
Relationality Traceability
Factor Definition Detail Factar

Completeness

Geographical Information
Geaographical Information Features

Cammission, Omission

Logical
Cansistency

Data construction
The logical principle observation of
geagraphical data attribute/relation

Conceptual Consistency, Domain Consistency,
Format Consistency, Topological Consistency

Absolute or External Accuracy, Relative ar

Data o e
Quality F}’;‘:Jsmonal e posﬂonia! F:lrccura:‘y o Internal Accuracy, Gridded Data Position
et ceuracy geographical information Accuracy
Temporal The temporal feature and relationship Accuracy of a Time Measurement, Temporal
Accuracy of the geographical information Consistency, Temporal Validity
Thematic The quantitative ,non-quantitative and Classification Carrectness, Nan-Quantitative
A classificatory accuracy of geographical Attribute Correctness, Quantitative Attribute
SeRtEey information feature Accuracy
| 3 Rocio Resaarch AGancy ICUL3EEUGR
= Manual Outsourcing Update
= Updating by Users
= Internet Update € Future System
= Order Update
AV ES TR ICU 3 E A
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Method 3 : Internet Update

Chtaining
1 Management Systemn of Next Mumerical Map modification

Next numerical nforimatoh

management
system

ransMIssion an 5 Offering multi-
Distribution of Transformation

scale objected
numerical map
fitted user’s
neads

Next numerical of Next
Glep numerical system

Occasional update
system of next
Numerical Map

ropes T Offering
infarmation MR LT geographical

system of raphi
Mumerical Map !’iﬂDd\flCaT}On
infarmation

> . Cffering the
Mumerical i newest
Man eria v
Photos | spatial DB

management system

Ex : Ordnance Survey (U.K.)

~
« Field Surveying Team extracting and saving tiled data from Tile DB before surveying

A

~
= Updating using PRISM (Portable Revision and integrated Survey Module program

» Daily updating 5,000 features using 450 PRIMSs
» Transmrtting updated data mezasured by surveying team to central center

» Saving the updated data in Central database
+ Llear being able to check updated data within 42 hours

| JIRVAF-Er iy ICU 3o
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' Method 2.Update of Private Navigation
Co.

User entering Data registering

Oceurring incorrect ,
following 3-layer

. , modificatory
information on map

information airectly judging procedure
+The case which the +Using the way of map +Judging whether the
pointed shop on the map error registration report of the actual
disappears sUsers being recjuestad to measurement Is applied
Input specific information or not
e *Registering reported
2 PLUS

modification needs over
90 %

[ ' k ICU 3540 = '

Redefinition GIS factor on Propagation Environment

 Redefinition of Coverage Environment
— Urban Micro/Urban Macro
— Suburban Micro/Suburban Macro
— Rural Macro

« Redefinition of Path Environment
— Urban Area : high density, high, middle, low
height
— Suburban Area : middle density, middle, low height
— Rural area : low density, low height

| IR\ [bngotaembimn ICynizzssaas




MY 3 FIUAS Slet BuxEel ITU 2FAA Solof Bs o7

Method 1 : Redefinition Coverage Environment

Urban Micro/Urban Macro/Rural Macro

= Urban Micro
= Building density : above 30%

= BS is assumed to be below the average surrounding
building height

= Urban Macro
= Building density : above 30%

= BS is clearly above the surrounding building
= Rural Macro

= Building density : about 5%
= BS is clearly above the surrounding building

IR VAN S Restorea avancy

ICuU g S8 Sl K

Urban Micro(Kildong)

Route Radius
F LOS ‘ 30 ~ 800 m
2 NLOS | 200 ~ 700 m
3 LaS ‘ 20 ~ 300 m
4 NLOS ; 100 ~ 600 m

Tx - ULA (8 elements)
ESESEE Rx - UCA (8 elements)

Tx - Dipole
IS Rx - UCA (8 elements)

. 4 Avg. Building Height [m] Ah [m] Building Density [%]
Site Name BS Height [m] (500m) (il (500m)
Kildong 16.2 10.86 5.24 3751
R E=s ICUEIZ B
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| Urban Macro(Pungnab)

] ———

SateNiarnal FBS Heighti[m] (hfz.':], ) Eﬁdﬁ%w -
Pungnab 28.9 1794 294
[ PR/ \Erasrsmkiniacy ICU 58 sumaa

| Rural Macro(Ochang)

BS Array o - UCA (8 elements)

(hgs- hyyia)
Ochang 37.8 <6 . =5

(R A SRt agoncy | [od § Rk bl b
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I Method 2 : Redefinition of Path Environment

= Urban Area
= high density
= high, middle, low height

e T gy |

. Hign heignt

= Suburban Area

" m|ldd|e den5|ty- S ——roh denk.
= middle, low height S Low helght o
= Rural area B ,;f}z el
= low density 5 y N
= low height
| <JR{AFArfiscatiibe

I Redefinition of Path Environment

—— — — ————
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Height density high height [1]
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Numerical Model

Middle height—high density

Middle height—low density

|m e&“ 1T P

| Simulation : Urban, High height

- Delay Sprese

Dielay spread

Tx Angules Spread

Te angaiar spread
P angalar spread

Castanes [m] '_H "'1_‘1'

Eustanca [m]
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Delay Spreas

Simulation : Urban, Low height

Conclusion & Future Work

= For Accuracy and Reliability for
Propagation Analysis, Update for local
GIS data in detail

m Redefined GIS environment for
Propagation Prediction Model
= Future Work

— We need to plan of GIS Quality control
Update system automatically.

— Further study for redefine of GIS Char.

TR ICU e s
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