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Proposal to Test 5G NR Base Station Performance in OTA
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Abstract

As the number of 5G NR base stations increases, the demand for performance testing of base stations also increases. However, many
5G base stations are installed in locations where direct measurements are impossible. Accordingly, base station performance testing
should be switched from direct measurements to OTA. When conducting base station performance testing of OTA, interference from
adjacent signals should be considered, unlike direct measurements, unless it is shielded. In Korea, the output frequencies of the 5G
NR base stations of all three companies (LG U+, KT, and SKT) are located adjacent to each other. In this case, the signal performance
measurement of adjacent bands is impossible. This paper proposes a method to solve the interference problem by excluding it from
the measurement of other service signals by utilizing the signal characteristics of 5G NR. It confirms that the performance measurement
presented in 3GPP can be replaced by OTA measurement.
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Fig. 1. 5G NR transmission frame structure.
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Fig. 2. BWP operation signal in OTA of 5G NR.

# 1. 56 NR ACLR 7&7t4
Table 1. 5G NR ACLR technical specification.

Relative power :
f<3.0 GHz: 44 dB
3.0 GHz<f<6.0 GHz: 43.8 dB
OTA Absolute power :
ACLR Category A wide area BS: —4 dBm/MHz
Category B wide area BS: —6 dBm/MHz
Medium range BS: —16 dBm/MHz

Local area BS: —23 dBm/MHz
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Table 2. Korea 5G NR frequency allocation (Unit: MHZ).

Carriers Bandwidth RF center frequency
LG U+ 100 3,450.00

KT 100 3,549.99

SKT 100 3,650.01
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Fig. 3. Korea 5G NR real time spectrum results.

10ms or sync signal cycle

10ms(sync signal cycle) x N

a8 4. A59 wbe 7)o mE S8 W
Fig. 4. Measurement method according to the repetition
period of the signal.

B Al A5 E WA Y 5
% gl°] «Js}# 152 »f-:—zgi;} % gl

m
>~
>
>
Q =
>z
rz
o
g
=
e
r =
2
ok
et
rlo
1>
o
—?L

[
~

2 £ ox ae
=,

_l[}lt
o
">
fol
o

o T3kt SB(side band)=
FEFE HAE BAF AEIA A
%

“% SBe S+ ] s

=
of M\ folr ofo

for
1o
T,
o
= oflt [N
A oS

.—‘_'I-ollr
o

oy
ok
i
=
2o
)

o [
Z
\(
o
é
R
Y
e
?.i
>
i&
w2
&
<
oZi to g
ot
[N
o
>
fols
%
&

o
18 2
o
e
=2
01';(5

K
>
il
4
3 &
o

SBy;, = Zme SB, . SB, ;)
’ t=0f=0 )

OTAN A 9] 5G NR 71A=+ AT AAF Ak

>

V. Mz 247§ 0|8¢t &

(ol
1
rE
M
ol

17 59 ol 548 7MW 1A A1 S E signal gene-
ratorZ A4 F AH| A fH@l HES iH€(3,350 MHZ)Oﬂ
Foait) oju] AAE ATLE Tk
_]
o

—_18
ﬁ
=

ne
—z

V. 5G NR MH|A SHEOM2 OTA £F

E HAEE AA OTA A S48 717 5]
Sample rate 153.6MHz
98.28MHz

SCS SOKHz

CASEC

25dBm

PCI 0
SSB1
TDD2.5ms

120MHz

a8 5. wol= 23 AL /M NAS A=
Fig. 5. Virtual base station signal for measurements inclu-
ding noise.
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Fig. 6. The result of combining the signal generator signal
and the antenna signal.
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Fig. 7. Result of antenna input signal exclusion.

4E& &olsA 3871 91 OCNS(orthogonal channel
noise simulator)S A B 20 £ ste] 19 83 o] &9
Eig=g

KT¢] OCNSell gk 2155 7|02 2 =74 A
otk HFAle] AT z@%

7t Ao 345

V.2 &2

°olFEAl 1A= 4714 ‘é%@/\}{— 71A=re) A

A% 834 T Al 2§ I8 1AL
o

2 59 TAAN TS 28
el TEsE 48R AP /129 AASR
4 Age AHAA T ATk olol W} E E=RAE A

5CS30 kHz/ 10 ms 40dBm  em— = 16.0dBm «

19

A8 8. KT 7]#/=r¢] OCNS €9
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2 5.050 MHz - 10,050 MHz

10,500 MHz - 1,980 MHz
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Fig. 9. Results measured using the proposed method.
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