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ABSTRACT

A Study on the Comparison of Propagation Distances over
100MHz-26GH according to the Environment, Ground Material, and

Antenna Height

Choi Jae-Won
Advisor : Prof. Oh Soon-Soo, Ph.D.
Dept. of Electronic Engineering

Graduate School of Chosun University

In this thesis, a propagation model simulation was conducted to investigate the attenuation
characteristics over 100ME to 26GHz frequencies. Propagation models may be deterministic or
empirical, depending on the analysis method. The frequency attenuation characteristics of 100
M to 266K are analyzed through a propagation model simulation using a ray-tracing method
that one of the deterministic model. The first simulation was performed using a 10 m
omni-directional transmission antenna and a 1.5 m omni-directional receiving antenna in
urban, sub-urban, and open environment. Second simulations were performed by changing
several parameters, including the ground material (concrete, and PEC) and the height of the
transmission antenna in open environment. Then, the results of these deterministic model
simulations were compared with the empirical model that includes measurement results. The
results of this study could be used as a criterion for estimating the value of frequency;
however, for application to the further development of current communication technologies,

more analysis is required.
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AggIdAgd e Hojs B FHEHA FAth. Ty HIE o] 8T F
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oJatE zlo| FAHelgy & + Utk

TS SAHA ] et dAstFEAge] Aoyl EXjgTh gAY FAlo oA
Avte] 5278 E Ad ZPoly HEX T "o 9y Ao F77t sbs
Ela=s

O 242 #AHAA HaFIEAYE HAT o FIT F v EFFS
3GPPolt}. 3GPP TS 36.521-1 FtAdA= BTEAYUE FA7] 259 Hiags
-85dBmo.2 Aojgth ® 212 7|E geya Ay W mAIT o374, RS

+ Reference signalS ¢]v|slal, EPRE= Power for one resource element(RE)E

o) v g},

Unit Channel bandwidth
1.4 MHz | 3 MHz 5MHz | 10 MHz | 15 MHz | 20 MHz
Mumber of RBs G 15 25 50 75 100
Channel BW Power dBm 56 52 60 =57 -5 =54
RS EPRE dBm/15kHz -85 -85 -85 -85 -85 -85

MNote 1 The channel bandwidth powers and RB allocations are informative, based on -85dBm/15kHz
R5_EPRE, then scaled according to the number of RBs and rounded ta the nearest integer
dBm value. Full RE allocation with no boost or deboost is assumed in this calculation, but
allocation may vary during setup.

Mote 2. The power level is specified at each UE Rx antenna.

A7l &e 3 FATA AHlze F AR @A, dHE FHares 2
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2
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GAREA = 3;:1__‘75] %'IE"I‘OH Ujr?: O]—El_‘— ?_X]'

A ah,) B Gh,)S AEAJA BAA Y, 4,,(f,d) D G,ppa= Okumura
o] DY =ZE2XRE T 47} otk Okumura A& EAAoE HAZE &4 Az
10~14dBe] EFHAE 7HA= Aol APHo =2 ¢HA Ao

2.4.2 Hata =d

rdo 7]Eo| Okumura EoA T2 TAF AR £4S HAHE

2 F2A3s Ao EA Fuk HE 150M~1.5608 & BHE 7HA A

£ 7|Wto g st welef MEA AL FAHE F4S 7HA ATk FARHQA #
AU 9 HHAZEA AN O 2.
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, = A+ B10log,,(d) (2.15
o, welA o] HrEdLe
L, = A+ B10logy,(d)— C (2.16)
7F B mpAm o 2 A EA Y] FrELLS
L,= A+ B10log,,(d)— D .17
o|th 7] A

A =69.55+26.161log,, (f) — 13.82log,, (h;) — a(h,,)
B=44.9— 6.55l0g,, (h;)

f )]2

C=5.4+2]log,, (%

D =40.94+ 4.78[log,, (f)]* — 18.33log,, (f)

a(h,,)=[1.1log,y (f) —0.7] h,, — [1.561log;, (f) — 0.8] (FAEEA H 2T AD
a(h,,)=28.29[log,,(1.54 h,,)]* — 1.1 <HEA]L f < 200Mz>
a(h,,)=3.2[log,,(11.75 h,, )]* — 4.97 <HEA]L f < 400Mz>
o]t}
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2.4.3 Modified Hata =€

Modified Hata ==& 7]&¢] Hata 2do] 71A&= IAHS FE3t G
F7HA1 7] A8l A E Aot oln] AgHARe] AEH REde BE A
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(median path loss)#t< FASE=E, 48T Al & =1 Sl 2]
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7V Fo Ly A 33 A FeE
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2 FOXT Ly T AEY SHCEREHY A& St A e F
717N A 9] A A2 &4E& e Y
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rr
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Lopi=125+0.075(a—35) for35° <a<55" (2.28)
4—0.114(a—55) forb55° <a<90°
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2 FoAH, o714

— 18log(1+ Ah,)

for hy > h

and d = 0.5km
and d<0.5km

_ roof
Lpsi = {O for hy < hyyoy
Ahb = hb_ hr()of
54 for hy > R,po
54—0.8(Ah,) for hy < B,
Fa = d/km
54— 0.8(Ahy)——— for hy < h,y
0.5 :
18 for hy > hyp0p
- h
D 18+15( l’) for hy < Ryooy
hroof
0.719(9%0—5—1) for ZATEA B O
_J o) )] A
1.5k( 975 1) for YR EA
7F Fo. B 2o fFEHE e 2o] Foixith

- Fut W9 - 800M:z < f < 2000MH:
%

- 5417 FElY =9] : 4m < by, < 50m
- F417] QY #=°] : Im < b, < 3m
- %A : 0.02km < d < Skm

[\
S
lop}
(@p)]
S
td
e,

97

(2.29)

(2.30)

(2.3D

(2.32)

(2.33)

(2.34)

SUlrdl e »~elz = fsto|A] [EEE 802.16& 3] 7/N1'a3s =d =4 1900M: F3}
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A

rt

BUe =AEfAClA B woA 4 UEhH, Ce 7HE A2 A= &4dS
A= MEAE 7H71a At & 2304 = ol ol wet sid st
oA &g 2ol=AE At

¥ 23 A xHdo) wE SUI =d o] mj7jH<

7} A A =4 A Ay =4 B A¥ =4 C
a 4.6 4 3.6
b (1/m) 0.0075 0.0065 0.005
¢ (m) 12.6 17.1 20
SUI mdle] B2 &4 th33 o] Folxith
L, A+10710g(j )+Xf+Xh+S (2.35)

AZIM L= AA B2 EHoH, de F54A7] Aele Ad, 4= 714, X=
Fage wmE BAY JAA, x,= A7 Eold wmE ®BA A, st =

l:r’:__
(shadowing) &3}olm, v A2 &4 A7} Ak

of

a—bhy + — (2.36)

A7d,
A=2010g( T 0) (2.37)
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X, = y (2.39)
_ _ k3|
ZOlog( 2000) for A8 C
S=0.65(logf)? —1.3log(f) + a (2.40)

A71A gAY} HEAAE A 9 BollAE o = 5.2dBo]H EAA(AF C)llA]

€]

L

o - 66dBOITh WA HEHoE B muEe $EWIE 0o o] FoA

A7) QFElY o] ¢ 15m < b, < 40m

- FA17] ¢ElY =9] i 2m < A, < 10m

m —
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6 79 0.04 - -
10 38 0.02 - -
18 18 0.01 - -
24 10 0.01 - -
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