THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. 2026 September; 37(9), 908~916.

https://doi.org/10.5515/KJKIEES.2026.37.9.908
ISSN 1226-3133 (Print) - ISSN 2288-226X (Online)

OTA ¥t A5 & SAA 2" RF A SA40] B3t 37}

Evaluation of RF Power Measurement Equipment Uncertainty in an
OTA-Based High-Speed Measurement System for Radiated Performance
a5 AN E -2 &4

Ha-Jin Park - Tong-Hwa Shin + Soon-Soo Oh

o ot
4 =
E AFME S A7HS F4 B2 ©§=3 OTA(over-the-air) 7]4F WA} A 5(TRP, total radiated power) 74 A28 <]
] RF(radio frequency) 218 =21 ]9 A4 FHE 93] RF power measurement equipment uncertaintyS 3 7} th. 39
FE2 FAl AH o] Y 24 AL} A S Hrleke ARE, A 7 A Al A 9wl
th Atype EFESEE W S S T AFESIon, Bype EFESEE NS ””37]4 =Y HYE AIEE 7S

[e)
£259t} °]2 RSS(root sum square) HHE-S o] &ate] §A EREHTE 745
Uehton Aokd A|2so] 24 A o

E
r
it
=2,
S
it
-
ol
oo
r
Al

Abstract

In this study, the uncertainty of radio frequency (RF) power measurement equipment was evaluated to ensure the reliability of RF
power receiving equipment in an over-the-air (OTA)-based radiated performance total radiated power (TRP) measurement system that
reduces measurement time to within tens of minutes. This metric serves as an indicator for evaluating the absolute power measurement
accuracy and stability of the receiving equipment and directly affects the reliability of radiated performance evaluation results. The
A-type standard uncertainty was obtained through repeated measurements, while the B-type standard uncertainty was derived from the
absolute output accuracy specifications of the signal generator. The combined standard uncertainty was calculated using the
root-sum-square (RSS) method. The final combined standard uncertainty was 0.64 dB, confirming that the proposed system maintains
reliable power measurement performance despite the reduced measurement time.
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Table 1. Channel power measurement at V-pol (unit: dBm).
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Probe Measurement No. .
No. 1 2 3 4 5 6 7 8 9 jo | Uncertamty

(dB)

1 —5036 | —50.35 | —50.36 | —50.36 | —5035 | —50.35 | —50.34 | —50.36 | —50.46 | —50.35 0.011
2 —5347 | —5346 | —5347 | —5346 | —5348 | —5346 | —5347 | —5346 | —53.48 | —5348 0.002
3 —53.78 | —53.78 | —53.81 | —53.79 | —53.78 | —53.78 | —53.77 | —53.78 | —53.78 | —53.79 0.003
4 —5345 | —5344 | —5343 | —5343 | —5344 | —5343 | —5343 | —5344 | —5345 | —5343 0.002
5 —50.16 | —50.16 | —50.15 | —50.15 | —50.16 | —50.15 | —50.17 | —50.15 | —50.16 | —50.15 0.002
6 —50.69 | —50.68 | —50.69 | —50.68 | —50.7 | —50.68 | —50.69 | —50.67 | —50.69 | —50.68 0.003
7 —52.06 | —52.06 | —52.04 | —52.03 | —52.05 | —52.05 | —52.04 | —52.05 | —52.05 | —52.04 0.003
8 —5149 | —5148 | —51.47 | —5147 | —5148 | —5147 | —5147 | —5146 | —5147 | —5148 0.003
9 —5131 | —5129 | —51.31 | —51.31 | —51.31 | —51.31 | —51.29 | —51.31 | —5131 | —513 0.003
10 —51.75 | =51.74 | —51.74 | —5174 | —51.74 | —=51.73 | —51.74 | —51.74 | —51.73 | —51.73 0.002
11 —5231 | —5233 | —5231 | —5231 | —523 —523 | —5231 | —5229 | —5228 | —523 0.004
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Table 2 . Channel power measurement at H-pol (unit: dBm).
Probe Measurement No. .
No. I 2 3 4 5 6 7 8 9 jo | Uneeranty
(dB)
1 —5224 | —5225 | —5225 | —5224 | —5225 | —5225 | —5225 | —5226 | —5225 | —52.26 0.002
2 —5347 | —53.74 | —53.74 | —53.74 | —5374 | —5374 | —53.72 | —53.73 | —53.74 | —53.74 0.026
3 —53.78 | —53.78 | —53.81 | —53.79 | —53.78 | —53.78 | —53.77 | —53.78 | —53.77 | —53.78 0.011
4 —5345 | —5345 | —5344 | —5343 | —5344 | —5343 | —5345 | —5344 | —5345 | —53.43 0.008
5 —50.16 | —50.16 | —50.16 | —50.15 | —50.15 | —50.15 | —50.17 | —50.15 | —50.16 | —50.15 0.007
6 —5128 | —51.28 | —51.27 | —51.28 | —51.27 | —51.28 | —51.28 | —51.28 | —5129 | —51.27 0.006
7 —5218 | —5217 | —52.18 | —52.18 | —52.18 | —52.19 | —52.19 | —52.16 | —52.18 | —52.18 0.008
8 —50.8 | —50.89 | —50.87 | —50.87 | —50.87 | —50.88 | —50.88 | —50.87 | —50.88 | —50.88 0.025
9 —523 —523 | —5229 | —5229 | —5229 | —5228 | —5228 | —5231 | —52.29 | —52.29 0.009
10 —51.67 | —51.68 | —51.66 | —51.67 | —51.67 | —51.66 | —51.66 | —51.67 | —51.69 | —51.67 0.009
11 —5147 | —5148 | —5147 | —51.47 | —5147 | —5147 | —5146 | —5146 | —5147 | —51.47 0.006
B 3. 2 ON 8] V-polel Aol A o9 S (1 dBm)
Table 3. Channel power measurement value at V-pol in preamplifier ON state (unit: dBm).
Probe Measurement No. .
No. I 2 3 4 5 6 7 8 9 o | Uneeranty
(dB)
1 —5043 | —50.43 | —5043 | —5043 | —5043 | —5043 | —5043 | —5043 | —5043 | —50.43 0
2 —51.69 | —51.68 | —51.67 | —51.67 | —51.67 | —51.67 | —51.67 | —51.66 | —51.66 | —51.67 0.003
3 —5146 | —5146 | —5146 | —5146 | —5146 | —5145 | —5145 | —5145 | —5145 | —51.46 0.002
4 —52.56 | —52.56 | —52.55 | —5255 | —5255 | —52.55 | —52.55 | —52.55 | —5255 | —5255 0.001
5 —50.66 | —50.66 | —50.66 | —50.65 | —50.65 | —50.65 | —50.65 | —50.65 | —50.65 | —50.65 0.002
6 =51 —50.99 | —50.99 | —50.99 | —50.99 | —50.99 | —50.99 | —50.99 | —50.99 | —50.99 0.001
7 —5219 | —5219 | —5219 | —52.19 | —52.19 | —52.19 | —52.19 | —52.19 | —52.19 | —52.19 0
8 —5123 | —51.22 | —5122 | —=51.22 | —51.22 | —51.22 | —5121 | —5121 | —=51.21 | —51.21 0.002
9 —50.72 | —=50.72 | —=50.71 | —50.71 | —50.71 | —50.71 | —50.71 | —50.71 | —=50.71 | —50.71 0.001
10 —51.12 | —51.12 | —=51.11 | —=51.12 | —=51.12 | —5112 | —51.12 | =511 | —51.11 | —51.12 0.002
11 —51.84 | —51.84 | —51.84 | —51.84 | —51.84 | —51.84 | —51.84 51.84 | —51.84 | —51.84 0
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Table 4. Channel power measurement value at H-pol in preamplifier ON state (unit: dBm).

Probe Measurement No. '
No. 1 2 3 4 5 6 7 8 9 jo | Uncertanty
(dB)
1| —s5208 | —s227 | —5227 | —5226 | —5226 | —5226 | —5226 | —5226 | 5226 | —5226 | 0002
2 | —5239 | —5239 | —5239 | —5239 | —5239 | —s5238 | —5239 | —5238 | —s238 | —5239 | 0.002
3| —5247 | —5249 | —5248 | —5248 | —5248 | —5248 | —5248 | —s248 | —5248 | —5247 | 0002
4 | —s62 | —5619 | —56.19 | —5619 | —56.19 | —56.19 | —56.19 | —56.19 | —5619 | —5619 |  0.001
5 | —5024 | —5025 | —5024 | —5024 | —5024 | —5023 | —5023 | —5023 | —5023 | —5024 | 0002
6 | —s16 | —s516 | —s516 | —516 | —516 | —5159 | —5150 | —5159 | —516 | —516 0.002
7 | —5197 | —5196 | —5196 | —5196 | —51.95 | —5195 | —5195 | —51.95 | —5195 | —5195 |  0.002
8 | —5067 | —50.67 | —50.67 | —50.67 | —50.67 | —5067 | —5067 | —5067 | —50.67 | —50.67 0.0
9 | —5194 | —5194 | —51.94 | —5194 | —5193 | —5193 | —5193 | —5193 | —5193 | —5193 | 0002
10 | —5144 | —5145 | —5144 | —5144 | —5145 | —5145 | —5145 | —5145 | —5144 | —5144 |  0.002
1| 513 | 513 | —s13 | —s5120 | —s513 | —s513 | —5129 | —5129 [ —5120 | —5129 | 0.002

Comparison of Type A Standard Uncertainty
by Probe
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