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Measurement and Analysis of Clutter Loss in Urban/Suburban below 24 GHz
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Abstract

Recently, measurements on clutter loss due to buildings in urban/suburban areas at 3, 6, 10, 18, and 24 GHz have been performed
by the Radio Research Agency with the purpose of predicting the clutter loss close to actual urban/suburban propagation for 5G mobile
communication. In this work, we have compared the urban clutter loss to suburban clutter loss for a transmit antenna height of 85
m. Furthermore, we have estimated the error between the predicted loss as per ITU-R P.2108 and the measured clutter loss. Our results
indicate that for higher frequencies, the measured clutter loss in urban/suburban areas is higher and so lower than the predicted clutter
loss. In conclusion, it is necessary to improve the prediction model for clutter loss by taking into account the measured clutter loss
in urban/suburban areas in the prediction model.
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Fig. 3. Shape of transmitter and receiver antenna.
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Fig. 4. Block diagram of transmitter and receiver.
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Table 1. Transmitter parameters.

SG | Power |Coupling | Coupler | Antenna | Antenna
output| meter | loss |cable(B)|cable(E)| gain
[dB] | [dB] | [dB] | [dB] | [dB] | [dB]

Frequency
[GHz]

3.0 =20.0( +10.2 | =200 | —1.30 | —4.08 | —0.77

6.1 =200( +632 | =200 | =198 | =6.10 | +1.35

10 =200( +5.92 | =200 | —246 | =776 | +1.42

18 =300 —125| —422 | =336 | —10.70 | +1.95

24 =30.0(—1092| —424 | —4.10 | —1290 | +4.60

H 2. 50734 shetojg

Table 2. Receiver parameters.

Frequency LNA Antenna Antenna Ante.nna
(GHz] (Pre amp) | cable(A) cable(C) gain
[dB] [dB] [dB] [dB]
3.0 +25.30 —0.53 —-0.79 —-0.33
6.1 +24.40 —0.86 -1.19 +1.5
10 +25.40 —1.03 -1.52 +1.47
18 +40.70 -1.43 =2.05 +2.21
24 +41.40 —1.68 —2.51 +4.70
2 28 45 19 5o veith o] 23R RE &
F 9Fe] AL weh Fuist ¥ AREL)
e & & Atk

F3l4 3, 6.1, 10, 18, 24 GHzol A =4A 9 ¢ S8
&2 o] t) gk CDF(Cumulative Distribution Function)S 1 ¥
6ol VErdth 34 A2 RE Y S4S Tt
=555 A T A dE £, 50 % FHEE
ol A F3} 3, 6.1, 10, 18, 24 GHzoll wle} S8H £42
21, 23, 25, 27, 28 dBE 7}kl Sith

412 R4 X9 SHE &4

I9 20b)ell Bl FEA A9 47 el e} 3 GHz
3l 24 GHz 3ol A FAlAE S S45t dojA gz
A AREAS 9 79 VeRdt,

o] AFEFH & F %] BA AH A5
TN Z $4 otElue] Eo)7) 85 mE HWF &2 H$-
= A3t A5 FZ¥(roof-top) > ZHH 3| - 9t



oJ ko] Auj Aol EZ Aol wat
AR BOHAL SiTh

N
K=
N
N
i
o©

3, 6.1, 10, 18, 24GHz F3}<rollA SAE R =4 X
o) 288 £40) Y3 CDFE %5 19 8o y
o} Fabpo]| mE Y &AL U FAE Hol
AT EAA G I OEA 7 FARE FelA o

Pathloss in urban with 85m Tx
160 : : i ! o :
+ 3GHz R
* 24GHz *
150 B
140 |
m
=l
[9]
B 130 |-
=
[ol
o
120
110
100 L = s L s s L
400 450 500 550 600 650 700 750 800

Distance [m]

J& 5.3 GHz 2 24 GHzOlA =4 A 99 AL

Fig. 5. Path loss in urban area for 3 and 24 GHz.

CDF of clutter loss in Uburban

1
=== 3GHz 4
oo f{= B6.1GHz
s=== 10GHZz
0.8 [|== 18GHz
w—24GHz
0.7 [
06
[T
0O os
o
0.4
03[
0z
01r ”
o L shame “'II 2 n L I L
-5 o 5 10 15 20 25 30 35

Clutter loss [dB]

OB 6. =4 A9 FHE &4 FARE

Fig. 6. CDF of clutter loss in urban area.

40

Ruie)

AL A L SR 7

)

[}
~
(o)
5
o
ol
Sl
o>
Iz
b
o>
o,
iy
&
ful
e
>
NI\
oX
SE,

flo lo rir

150

+ 3GHz
145 H
* 24GHz
140
135
180
m
=
w 1261
[0}
°
£ 120
=
©
o
15 T
110
105 1
100
95 ' L L L s L
350 400 450 500 550 600 650

Distance [m]

J8 7. 18 GHl A FEY Aee FeE &4
Fig. 7. Clutter loss in suburban area for 18 GHz.

—=3GHz i
oo l|= 6.1GHz @
==e= 10GHzZ A /
— 18GHz £ Jr
0.8 )
m——24GHz Favdi

07

06

CDF

0.4

03

02

25 30

Clutter loss [dB]

OB 8 ¥EY A9e) 29E £4 TR

Fig. 8. CDF of clutter loss in suburban area.

35

M

1%

&ogo] Belth 34 AA2RH S £42 50 %
FHREEAA FIT 4~10 GHzAl A F8H &4
; , 18~24 GHzol A& ¢F 20 dBE YrepdTh

445



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 29, no. 6, Jun. 2018.

Y9 FrE A7) 93l 4 (5)o14] FoA]= RMSE
(Root Mean Square Error)E 3 7}3tt}.

1 N
RMSE = \/Wizl(P

A71M, P,(dB) & P, (dB)= A5 %S4 A ¢
B &4 el

:za 2] Bl B4 9 REA A o] SH7 =0 wa}

FARE S S48 3G ‘; 24 GHz 3ol A Ao
A oxd FYH £4F T8 19 FoAE AALE p
%] oS3k} vt AE I9 9o e e, Zhzte]
Fapol] tfst RMSE AlRHE 3 3 3o Bl

1 9@=FE & 3l%el 3 GHz =4 A9 S
H &4 BEA AY9HET 34 dehda glon, &4
o] Wt Shmedian) #= 1% 19] 50 % §1X]%E 5K
dEtE o7 T3 It} v E 18 9(b)]
24 GHz F30 4 & 3 GHzR. o X5 & Z2IE &4 S
Holy gloh B4 A9 Zejy &40 T4 A9
Hot g3 dhe A4S ¢ 4 Atk 3 GHze v A
2 Z9H &4 vt 32 50 % A EE d5EY
Hop gog 333 9

E 304 B4 A9 %fﬂﬂ E4L 50 % A5
oS d9 3o RMSE - 3 GHzol M 718 2 7.4850, 24
GHzoI A 7H8 2+2 6.1991 7S 7HA B2 Foprel| e}
bk AE Y8l slth X3 3, 6.1, 10, 18, 24 GHz
Fupoll A B4 FEA ] A7} ¢k 43,67, 89, 72,73
O 2 A A FHE &l d Skl 28 9l

V.4 B
A ot % 17F 85 med o), 353
A Aol A 3, 6.1, 10, 18,
Fate] 44 o]

o FojA: 2
2 st
$40 et o7k 08 EAA AN Fu57h
255 298 &40 Arks o] I )
oA 54 Faioln SasE Wael AT, 2

446

Clutter loss in urban/suburban at 3GHz
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Table 3. RMSE values of clutter loss.

Frequency
GHz]| 3.001 6.1 10 18 24

p%

Urban | 7.4850 | 7.1449 | 6.6620 | 6.3622 | 6.1991
¥ Suburban | 11.7808 | 13.8807 | 15.5776 | 13.5413 | 13.4508

Urban | 16.4162 | 15.8001 | 15.3763 | 14.5966 | 14.6221
» Suburban | 21.0308 | 23.0553 | 24.7922 | 23.4375 | 22.7993

Urban | 20.3718 | 19.7229 | 19.3157 | 18.4835 | 18.5349
” Suburban | 25.0024 | 27.0004 | 28.7376 | 26.3515 | 26.7823
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