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Antenna Composite Gain Test Report

1. Test Information

Equipment GTS
Brand Name Nokia
Model Name XS-2437X-B
Applicant Nokia
Manufacturer Nokia

2. Testing Location

Testing Location

ADD: No. 81, Antai 1st Road, Xishan District,

INPAQ's Wuxi Passive Lab. L . . )
Wouxi City, Jiangsu Province, China

. . Test Environment
Test Condition Test Engineer Test Date
(°C /%)

Radiated 064\,(/ 20-24 / 45-60 06.13.2024~06.13.2024

3. Test Frequency

Band (MHz) Test Frequency (MHz)
2400-2500 2400 / 2450 / 2500
5150-5850 5150/ 5500 / 5850
5925-7125 5925/ 6500/ 7125

4. Antenna Information

Ant. Position Brand Name Model Name Ant. Type Connector
Antenna 1 (6G) Nokia XS-2437X-B Dipole I-PEX
Antenna 2 (6G) Nokia XS-2437X-B Dipole I-PEX
Antenna 3 (6G) Nokia XS-2437X-B Dipole I-PEX
Antenna 4 (6G) Nokia XS-2437X-B Dipole I-PEX

Antenna 6 (2G5G) Nokia XS-2437X-B Dipole I-PEX
Antenna 7 (2G5G) Nokia XS-2437X-B Dipole I-PEX
Antenna 8 (2G5G) Nokia XS-2437X-B Dipole I-PEX
Antenna 9 (2G5G) Nokia XS-2437X-B Dipole I-PEX
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5. Test Configuration
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7. Test Method

The “great circle” cut method, whereby the Measurement Antenna remains fixed and the
EUT is rotated about two axes in sequential order. The radiated RF performance of the
Equipment Under Test (EUT) is measured by sampling the radiated transmit power of the
mobile at various locations surrounding the device. A three-dimensional characterization of the
'transmit' performance of the EUT is pieced together by analyzing the data from the spatially
distributed measurements.

Data points taken every 15 degrees in the theta and in the phi axes are deemed sufficient
to fully characterize the EUT's Far-Field radiation pattern and total radiated power All of the
measured power values will be integrated.

8. Measured Values and Calculation of Correlated /

Uncorrelated Gains
Antenna Peak Gain Table (Ant. Position: 6G Ant.1~4)

Band (MHz) 5925-7125
Frequency (MHz) 5925 5500 7125
Ant.1 Max Gain (dBi) 2.58 2.33 2.38
Ant.2 Max Gain (dBi) 1.57 1.81 1.27
Ant.3 Max Gain (dBi) 2.97 2.74 3.02
Ant.4 Max Gain (dBi) 2.82 2.67 2.56
Max Gain (dBi) 2.97 2.74 3.02

Antenna Peak Gain Table (Ant. Position: 2G Ant.6~9)

Band (MHz) 2400-2500
Frequency (MHz) 2400 2450 2500
Ant.6 Max Gain (dBi) 0.67 1.08 1.57
Ant.7 Max Gain (dBi) 2.03 2.01 1.59
Ant.8 Max Gain (dBi) 1.65 1.50 1.85
Ant.9 Max Gain (dBi) 1.52 1.76 1.45
Max Gain (dBi) 2.03 2.01 1.85

Antenna Peak Gain Table (Ant. Position: 5G Ant.6~9)

Band (MHz) 5150-5850
Frequency (MHz) 5150 5500 5850
Ant.6 Max Gain (dBi) 3.84 3.64 3.56
Ant.7 Max Gain (dBi) 3.01 3.98 2.40
Ant.8 Max Gain (dBi) 2.56 3.82 3.81
Ant.9 Max Gain (dBi) 2.89 3.27 3.55
Max Gain (dBi) 3.84 3.98 3.81

Regulatory WIFI Antenna Information 4 |/ 67



Doc.No.:3.8.05 Rev

Because the antennas are fixed in location within the device the directional antenna gain
for MIMO is calculated over a sphere using the raw spatial data taken at 15 degree steps of
theta and phi for each antenna using the equations from KDB 662911 D01. The raw antenna
data is located in the appendix of this report.

The correlated antenna gain was calculated using KDB 662911 D01, F(2)(d)(i). The
uncorrelated antenna gain was calculated using KDB 662911 D01, F(2)(d)(ii).

The uncorrelated and correlated gains were calculated for each point in the spatial data,
and the highest values reported.

Note :
KDB 662911 D01, F(2)(d)(i)
G1 G2 Gn)2

Correlated Gain= 10 log [(105 + 1020 4 --- + 1020 /NA,lt_] dBi

KDB 662911 D01, F(2)(d)(ii)
G1 G2

Uncorrelated Gain= 10 log [(1010 + 1010 4 --- + 10 10 /NA,lt] dBi

Nant. : Number of antenna
Gn : Gain of antenna

Maximum Correlated Gain Calculation

(Ant. Position: 2G Ant.6~9)

Frequency (MHz) 2400 2450 2500
Ant.6 Gain (dBi) -5.85 -0.77 -1.91
Ant.7 Gain (dBi) 2.03 -0.42 0.47
Ant.8 Gain (dBi) 1.59 -0.99 -0.39
Ant.9 Gain (dBi) -1.31 1.48 -0.46
Phi (° ) 285 15 225
Theta (° ) 90 90 75
Beamforming 5.65 5.90 5.73
Non Beamforming 5 65 5.90 5.73
(CDD MODE)

(Ant. Position: 5G Ant.6~9)

Frequency (MHz) 5150 5500 5850
Ant.6 Gain (dBi) -5.42 -4.95 2.51
Ant.7 Gain (dBi) 2.20 -0.84 -2.40
Ant.8 Gain (dBi) 2.56 3.82 -7.11
Ant.9 Gain (dBi) -2.45 -0.75 1.82
Phi (° ) 15 15 195
Theta (° ) 75 45 75
Beamforming 5.85 5.90 5.50
Non Beamforming 5.85 5.90 5.50

Regulatory WIFI Antenna Information 5/ 67



Doc.No.:3.8.05 Rev

| (CDDMODE) |

Calculation example :
10 x log{{[107(-5.85dBi / 20)+10~(2.03 dBi / 20)+10~(1.59 dBi / 20)+107(-1.31 dBi / 20)]*2}/ 4}=5.65
dBi

Maximum Uncorrelated Gain Calculation

(Ant. Position: 6G Ant.1~4)

Frequency (MHz) 5925 6500 7125
Ant.1 Gain (dBi) -3.24 2.16 1.08
Ant.2 Gain (dBi) -2.68 -3.15 -1.23
Ant.3 Gain (dBi) 1.53 -7.64 -9.37
Ant.4 Gain (dBi) 1.53 2.67 2.56
Phi (° ) 315 240 270
Theta (° ) 75 105 105
Uncorrelated gain -0.16 0.16 -0.05

(Ant. Position: 2G Ant.6~9)

Frequency (MHz) 2400 2450 2500
Ant.6 Gain (dBi) -5.85 -0.77 -1.91
Ant.7 Gain (dBi) 2.03 -0.42 0.47
Ant.8 Gain (dBi) 1.59 -0.99 -0.39
Ant.9 Gain (dBi) -1.31 1.48 -0.46

Phi (° ) 285 15 225

Theta (° ) 90 90 75

Uncorrelated gain 0.04 -0.06 -0.24

(Ant. Position: 5G Ant.6~9)

Frequency (MHz) 5150 5500 5850
Ant.6 Gain (dBi) -5.42 -4.95 2.51
Ant.7 Gain (dBi) 2.20 -0.84 -2.40
Ant.8 Gain (dBi) 2.56 3.82 -7.11
Ant.9 Gain (dBi) -2.45 -0.75 1.82

Phi (° ) 15 15 195

Theta (° ) 75 45 75

Uncorrelated gain 0.33 0.41 0.08
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Calculation example :
10 x log{{[10(-5.85 dBi / 10)+10(2.03 dBi / 10)+10(1.59 dBi / 10)+10/(-1.31 dBi / 10)]}/ 4}=0.04
dBi

9. Radiation Pattern

Ant. Position: 6G Ant.1~4
XY_Pol._Phi_Ant.1
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Appendix _Radiated Total Gain Result

Ant. Position: 6G ANT 1 GAIN PHI

Freguency Phi

5825
5825
5825
5925
5925
5925
5825
5825
5825
5925
5925
5925
5925
5825

-135

-185

-188

-ose

-435%

-E5%

-1L38

-1221

1765

-I124

=177

-125%

-2095

-21352

-9.28

-637

-Il5
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Ant. Position: 6G ANT 1 GAIN THETA

Frequency Theta 135 1e0
0 -1255 -10.51 -1758 -1191
15 -1269 -20og -850 -1T64
20 -1126
45
&0 -
75 -
20
105
120
135
130
165
180
195
210
5
240
233
]
285
200 i
215
220 o
3 27
360 -045 - -
0 0.06 o =
15 -198 2
20 -332 S
45 444
&0 -839
TS -715 i
90 -396 -
105 -152
120 -0.329
135 032z
150 151
165 T
180 -0.1!
185 -013
210 -184
295 -482
240 -87E
233 -B34
] 284
285 -157
200 -061 i
215 115
220 179
245 13 &
360 .08 -. -
0 008
15 -211 =
20 -109 i
45 -454
&0 =714 o
T T4 .
90 -589 -
105 -585
120 -426
135 -22%6
150 -131
165 -0596
180 -145
195 -167
210 -3283
225 -6329
240 -E66 -
as5 -984
TLZ5 270 -485 -13.32 -1174
285 -586 -2 -1161
200 -285 -B84 -1806
215 -1853 -585 -16.77
220 -108 -25 -1497
245 -041 -1835 -133g -9EB
360 .08 -3.85 -16 -145% -12.16 -10.59
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Ant. Position: 6G ANT 2 GAIN PHI

Frequency| Phi
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Ant. Position: 6G ANT 2 GAIN THETA
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Ant. Position: 6G ANT 3 GAIN PHI

Frequency| Phi 4] &0 L]
0 -TO7 -562 -219
15 -3.26 -217
20 -554 -1014
45 -735 -684
&0 -13.33 -607
T3 =687 -6.32
20 -891 -731
105 -822 -50d
120 -104 -569
135 -1168 -1071
130 -93
165 -187
180 -89
195 -682
210 -6.08
5 -516
240 -1216
233 -112
70 -33
285 -351
200 -832
215 -1182
220 1525
45 -1003
360 =707
0 -0E87T
15 -017
20 -017
45 065
&0 sz
T3 -0.4
90 -0385
105 -1321
120 -204
135 -8
150 -255
165 -3.27
180 -228
185 o0z
210 -0.51
295 o84
240 -0.24
233 -19%9
] -007
285 -213
200 -482
215 -556
220 -256
245 -407
360 -087
0 -308
15 -052
20 -18
45 052
&0 052
T .59
90 14
105 -0.35
120 -159
135 -267
150 -4287
165 -4.24
180 -323
195 -141 -965
210 -023 -1062
225 -009
240 106
as5 04
Ti1I5 270 -0381
285 -085
200 -242
215 -525
220 -5281
245 -635 -328 -1004 -272 -19.58
360 -308 -168 -TE4 -9.34 -12.16
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