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A Study on 5G Base Station Inspection using 8T8R Combiner

Chang-Soo Lee - Chan-Woo You - Sung-Il Park™

PI

wio A= 5G AT Al glof, FA ARF 9E5E 9% 8T8R FrlolWE &8k Fal
Akt 5G FAAE AAE wlEd e Sl g8k RF( Radio Frequency) &
SAgF g} AN B A= s A A AR 8T8RS o] &3 A gk 1
og dEd £ Qe 5G AT AA WS AAEd A7 A3 8TSR FHlol|E o] &
$L3 ArE FAE F A Wk ofuel, &Y A8 ATHE 1/82® FY F AUUh

‘FJ dB
>
o
e

i

= o S
£
N

ol
-

]
=
e e =2

o
>
e
2\4.

ol o ¥

o d
oX,
ok
ol

ABSTRACT

This article studied the radio station inspection method, which utilizes the 8T8R combiner to reduce 5G radio station
inspection measurement times. It is a common that 5G radio station inspections measure RF (Radio Frequency) output
signals, which correspond to the number of arrayed antennas individually. However, this study suggested a way to
save the time spent on existing methods, by comparing measurement values of individual channels and 8T8R. As a
result, it is confirmed that when the 8T8R combiner is used, not only the resulting value of radio station inspections
was accurate, but also the measurement time being shortened by up to 8 times compared to existing method.
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Table 1. 5G key requirement

Value
100Mbps ~1Gbps
10Gbps ~50Gbps

Pamameter

User Experienced Data Rate
Peak Data Rate

Mobility 500Km/h
Latency ~1ms
Connection Density 10°~107 per Km®
50~100 or More
E Effici
nergy Efficiency Times IMT-A
5~10 or More Times
Spectrum Effici
pec iciency IMT-A

Traffic Volume Density 1TB~10TB/s/Km’
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Table 2. 5G Technical standards
standa Condition
rd

Orthogonal frequency division multiple access
comm |method

on | D7D, G7D, DTW, GTW or W7W wave
3.42GHz~3.70GHz
antenna(frequency bandx(0.4/MHz)
power total power(frequency bandx3.2/MHz or

less)

radiated power 38dBm

toleran [or more(+0.05ppm or less)
ce |radiatedpower 38dBm below

(+0.1ppm or less)
maximum supply power
38dbm over(-15dBm/MHz or less)
maximum supply power 24dbm over
38dBM  or less(-25dBm/MHz or less)
maximum supply power
24dbm or less(-32dBm/MHz or less)
spurio [30MHz~1GHz(-36dBm or less, 100MHz)
us |1GHz~12.75GHz(-30dBm or less, 1MHz)
emissi [12,75GHz~5th harmonic
on |(-30dBm or less, 1MHz)
spurio [30MHz~1GHz(-57dBm or less, 100MHz)
receiv | us |1GHz~12.75GHz(-47dBm or less, 1MHz)
er |emissi|12,75GHz~5th harmonic
on |[(-47dBm or less, 1IMHz)

Trans
mitter | leakag

power
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Fig. 3 Comparison of 1T1R and 8T8R measuring
device
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Fig. 4 Antenna supply power of 1T1R
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Fig. 5 supply power combined with a 8T8R combiner
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Table 3. Comparison value of antenna power supply
and occupied frequency band

division standard 1TIR 8T8R
antenna supply 128W RATW 89.95W
power (51.072dBm) | (49.660dBm) | (49.540dBm)
Occupied
frequency 100MHz 97.2Mz 97.3Miz
bandwidth
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a2 6. 1TIR AF2lo{A 2AL FH((30MHz~
Fig. 6 Measurement of 1T1R spurious
emission(30MHz ~ 1GHz)

1GHz)

I, sPECTRUM

a

T2l 7. 8T8R A 2|0 A AL é’éﬁ(SOMHz~
Fig. 7 Measurement of 8T8R spurious
emission(30MHz ~ 1GHz)

1GHz)

a& 8. 1TIR A2 F2lofA Al X (1GHz~3.38GH2)
Fig. 8 Measurement of 1T1R spurious
emission(1GHz ~3.38GHz)

a3 9. 8T8R AFeE|lo{A AL £ (1GHz~3.38GHZ)
Fig. 9 Measurement of 8T8R spurious
emission(1GHz ~3.38GHz)

% 10. 1TIR 2F2loA AL £H(3.74GHz~9GH2)
Fig. 10 Measurement of 1T1R spurious

emission(3.74GHz ~9GHz)

% 11. 8T8R AFEl0fA AL FH(3.74GHz~9GH2)
Fig. 11 Measurement of 8T8R spurious
emission(3.74GHz ~9GHz)
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a2 12, 1TIR ﬁ#rEICH* g2hAb £ (9GHz~ 13GHz)
Fig. 12 Measurement of 1T1R spurious
emission(9GHz ~ 13GHz)

3 13. 8T8R A F2|0ja WAL FH(9GHz~13GH2)
Fig. 13 Measurement of 8T8R spurious
emission(9GHz ~ 13GHz)
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Table 4. Comparison value spurious emission

characteristic
Frequency standard 1TIR 8T8R
20 ~1GHz -36dBm -42dBm -43dBm
or less or less or less
1GHz~3.38GHz -30dBm -41dBm -43dBm
or less or less or less
3 74GHz~9GHS -30dBm -41dBm -43dBm
or less or less or less
9GHz~13GHz -30dBm -36dBm -39dBm
or less or less or less
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Table 5. Compare the measurement values of 1T1IR &

8T8R
division standard ITIR 8T8R
ant 3
antenna 128W 9RATW 89.95W
supply -~ -
(51.072dBm) (49.660dBm) | (49.540dBm)
power
Occupied 100M 97.2M 973
frequency
maximum supply
fi rer 38dBI
requency power m or 1M {5MEZ
tolerance more +0.05 ppm
(1775Hz) or less
45dB or more lower UPPER UPPER
than the average -36.86|-35.42 | -33.59 [ -33.13
adjacent power of the center | dBc | dBc | dBc | dBc
channel frequency or the LOWER LOWER
leakage ratio a}?solute \falue, 37001 -3711 | -34.46 | -3471
whichever is less e | aBe | dBe | dBe
severe
30MHz~1GHz
6B or less -42dBm or | -43dBm or
more less
1GHz~3.38GHz
-41dBm or | -43dBm or
. -30dBm or less
spurious more less
emission | 3.74GHz~9GHz
-41dBm or | -43dBm or
-30dBm or less
more less
9GHz~13GHz
30dBm or less -36dBm or | -39dBm or
more less
v.d 8
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