Order Number : GETEC-C1-22-884 FCC Part 15 subpart C
Test Report Number : GETEC-E3-22-137 Pagel/1

APPENDIXJ
: ANTENNA SPECIFICATION

EUT Type: Integrated Multi Sensor Module
FCC ID.: TGEACM20ZBEA1



Mobile Station Over the Air Passive Performance

IEUT

[Test Date Thu 02/Feb/2023 11:03:29
[Event Status
Iserial Number
IHardware Version

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Frequency [MHz] 2405 | 2410 | 2420 | 2430 | 2440 | 2450 | 2460 | 2470 | 2480 | 5000 | 5500 | 6000 | 6500 | 7000
Efficiency [dB] -490 | 503 | 512 | -5.19 | 533 | -5.46 | -553 | -5.80 | -5.94
Efficiency [%)] 32.34 | 31.40 [ 30.79 [ 30.24 | 29020 | 28.41 [ 27.97 | 26.31 | 25.49
TRG [dB] 490 | 503 | 512 | 519 | 533 [ 546 | 553 | 580 | -5.94
ITRG, [dB] 597 | 611 | 623 | 6.33 | -650 | -657 | 6.73 | -7.01 | -7.16

Gaing peax [dB]] -0.87 | -0.96 | -1.02 | -1.01 | -1.07 | -1.06 | -1.22 | -1.54 | -1.73
Gaing p, [dB1) -34.54 | -32.55 | -31.60 | -31.18 | -31.30 | -30.99 | -32.23 | -33.61 | -31.81
TRG,, [dB] -11.53 | -11.62 | -11.57 | -11.56 | -11.62 | -11.93 | -11.72 | -11.94 | -12.03
Gaing peax [dB]] -6.25 | -6.33 | 6.10 | 581 | -590 | -6.17 | -6.09 | -6.29 | -6.41
Gaing v, [dB]] -34.91 | -36.32 | -37.22 | -39.60 | -40.66 | -47.60 | -39.91 [ -35.41 | -37.38

JUHRG [dB] -9.87 | -10.03 | -10.04 | -10.11 | -10.20 | -10.30 | -10.36 | -10.56 | -10.66
JUHRG/TRG [%] 3189 | 31.65 | 32.15 | 32.28 | 32.63 | 32.87 | 32.91 | 33.39 | 33.69
H-Plane -6.78 -7.03 -7.20 -7.36 -7.58 -7.70 -7.73 -7.76 -7.79

El-Plane, AVG [dB] | -6.66 -6.78 -6.88 -6.94 -7.09 -7.15 -7.29 -7.60 -7.75
E2-Plane, AVG [dB] | -7.00 -7.12 -7.24 -7.35 -7.50 -7.55 -7.70 -7.92 -8.08
Peak Gain [dB] -0.55 -0.58 -0.67 -0.65 -0.74 -0.89 -0.92 -1.23 -1.35
Directivity [dB] 4.35 4.45 4.45 4.54 4.59 4.58 4.61 4.57 4.59
Minimum Gain [dB] | -24.75 | -25.16 | -25.53 | -25.29 | -24.87 | -24.13 | -23.18 | -22.34 | -21.37

Test Condition FS
Antenna Type

F§=Free Space, BHR=Beside Head Right Side, BHL=Beside Head Left Side, HR=Hand Right, HL=Hand Left, BHHR=Beside Head and Hand Right Side, BHHL=Beside Head and Hand Left Side, NB=Notebook
fAverage Efficiency | -5.36 dB, 29.14 % |

Comment

Aplustech



Efficiency(Theta-Polarization and Phi-Polarization)

EUT Frequency 2405 MHz Comment Antenna Matching
IMEI Antenna Type Type
Test Date Thu 02/Feb/2023 11:03:29 Z1
Test Condition FS z2
Tester Z3
Theta-Polarization Gain(dB)
6\ @ v (deg) S EiRP4
| (deg) 0 15 30 45 60 75 90 | 105 | 120 | 135 ] 150 | 165 | 180 | 195 [ 210 | 225 | 240 | 255 | 270 [ 285 | 300 | 315 | 330 | 345 | X sSin@;
0 -12.81 -17.08 -13.19 -18.64
15 |]-14.93]-15.21 |-15.49 |-15.86 |-16.60 |-18.03 |-20.89 |-27.11 |-27.62 | -18.82 | -14.00 |-11.08 | -9.33 | -8.56 | -8.55 | -9.30 [-10.72 |-12.83 |-14.84 [-15.72 [-15.38 |-14.86 |-14.63 |-14.69
30 |]-14.43]-15.07 |-15.59 |-15.87 |-15.98 | -16.21 |-16.93 |-18.35 | -19.23 | -16.48 |-12.63 | -9.59 | -7.63 | -6.66 | -6.66 | -7.51 | -9.32 [-11.89 |-15.01 |-16.59 |-15.75 |-14.57 |-13.98 |-13.98
45 ]-16.27 |-16.80 |-18.02 |-20.12 |-23.25 |-26.71 |-28.71 |-34.54 |-31.08 |-19.08 |-12.88 | -8.86 | -6.23 | -4.77 | -4.27 | -4.76 | -6.05 | -8.14 |-10.98 |-14.39 |-17.11 |-17.60 |-16.84 |-16.30
60 [-14.47|-13.24]-12.69|-12.99 |-13.85 |-14.58 |-14.21 |-13.01 |-11.71]-10.72| -9.15 | -7.15 | -5.39 | -4.04 | -3.39 | -3.56 | -4.29 | -5.62 | -7.35 | -9.40 |-11.89 |-14.33|-15.91 |-15.72
75 ]-11.60|-11.14]-10.38]-9.78 | -9.59 | -9.17 | -8.41 | -7.60 | -7.15 | -7.30 | -7.74 | -8.04 | -7.75 | -6.84 | -5.63 | -4.73 | -4.23 | -4.10 | -4.45 | -5.21 | -6.39 | -7.83 | -9.59 |-10.99
90 -9.42 |-11.37|-12.23 |-11.56 |-10.44 | -9.06 | -7.82 | -6.80 | -6.32 | -6.45 | -7.08 | -7.93 | -8.80 | -8.95 | -8.03 | -6.46 | -4.98 | -4.04 | -3.65 | -3.79 | -4.24 | -4.99 | -6.15 | -7.65
105 | -5.57 | -6.87 | -8.33 | -9.53 |-10.06 | -9.74 | -8.82 | -7.54 | -6.51 | -5.59 | -4.84 | -4.10 | -3.52 | -3.25 | -3.17 | -3.19 | -3.21 | -3.14 | -3.24 | -3.32 | -3.47 | -3.67 | -4.07 | -4.69
120 | -3.69 | -3.83 | -4.01 | -4.18 | -4.27 | -4.16 | -3.86 | -3.37 | -2.84 | -2.29 | -1.65 | -1.20 | -0.91 | -0.92 | -1.14 | -1.61 | -2.13 | -2.73 | -3.24 | -3.60 | -3.92 | -4.01 | -3.95 | -3.86
135 | -3.60 | -3.21 | -2.78 | -2.39 | -2.01 | -1.67 | -1.36 | -1.09 | -0.92 | -0.87 | -1.01 | -1.22 | -1.59 | -2.04 | -2.58 | -3.10 | -3.50 | -3.72 | -3.87 | -3.95 | -4.01 | -4.15 | -4.15 | -3.95
150 | -5.30 | -5.28 | -5.22 | -5.11 | -5.04 | -4.89 | -5.00 | -5.14 | -5.60 | -6.07 | -6.87 | -7.76 | -8.66 | -9.42 | -9.98 | -9.85 | -9.19 | -8.29 | -7.40 | -6.69 | -6.12 | -5.80 | -5.56 | -5.41
165 | -8.74 | -9.34 | -9.91 |-10.48 |-10.94 |-11.55|-12.12 |-12.98 |-14.30 |-16.29 |-19.18 | -22.93 | -26.19 |-26.17 |-23.68 |-20.16 |-16.44 |-13.48 |-11.15| -9.52 | -8.64 | -8.16 | -8.16 | -8.35
180 |-13.46 -21.23 -13.83 -20.17
Phi-Polarization Gain(dB)
0\ ¢ v(deg) 2EiRP,
(deg) 0 15 30 45 60 75 90 | 105 | 120 | 135 ] 150 | 165 | 180 | 195 [ 210 | 225 | 240 | 255 | 270 [ 285 | 300 | 315 | 330 | 345 | x sin@;
0
15 |-20.57|-22.33|-22.99 |-21.48 |-18.61 |-15.87 |-13.76 |-12.23 |-11.27 |-11.00 |-11.72 |-13.54 |-17.08 |-25.50 |-26.90 |-17.69 |-14.04 |-12.31 |-11.74 |-12.15 |-12.97 |-14.44 |-16.40 |-18.51
30 [-22.41|-27.00 |-34.90 |-31.10 |-23.49 |-18.56 |-15.08 |-12.49 |-10.57 | -9.70 | -9.59 |-10.34 |-12.26 |-15.09 |-16.84 |-14.85 |-12.52 |-11.22 |-10.98 |-11.46 |-12.52 |-14.16 |-16.30 |-18.99
45 1-20.45|-21.24|-21.40|-21.76 |-23.84 |-29.16 |-23.22 |-16.18 |-11.89 | -9.35 | -7.96 | -7.69 | -8.42 |-10.45|-13.31 |-15.08 |-14.04 |-12.65 |-12.13 |-12.46 |-13.51 |-15.11 |-17.04 |-18.92
60 [-12.92|-14.10|-15.53|-16.40 |-16.75|-17.61 |-19.36 |-18.50 |-14.19 |-10.41 | -8.11 | -6.95 | -6.85 | -7.78 | -9.56 |-11.74 |-13.47 |-14.12 |-14.00 |-13.62 |-13.23 |-12.81 |-12.47 |-12.43
75 -8.43 | -9.55 |-11.06 |-11.79 |-11.73 |-11.97 |-13.46 |-17.02 | -20.69 |-15.35 |-10.88 | -8.30 | -7.25 | -7.18 | -7.80 | -9.16 |-11.32 |-14.13 |-16.35 [-15.08 [-12.29 | -9.94 | -8.62 | -8.14
90 -6.49 | -7.34 | -8.38 | -9.20 | -9.64 |-10.10 |-11.65 |-14.76 |-21.75|-28.96 |-16.54 |-11.86 | -9.18 | -7.80 | -6.97 | -7.19 | -8.57 |-11.46 |-17.15 |-21.63 |[-14.44 |-10.25| -7.86 | -6.70
105 | -6.25 | -6.63 | -7.39 | -8.27 | -9.06 | -9.96 |-11.42|-13.86|-17.90 |-26.58 |-26.18 |-16.84 |-12.12 | -9.21 | -7.58 | -7.29 | -8.23 |-10.74 |-16.07 |-30.60 |-16.74 |-11.20 | -8.16 | -6.73
120 | -7.08 | -6.99 | -7.51 | -8.50 | -9.62 |-11.19 |-12.70 |-14.75|-17.57 |-22.37 |-34.78 | -21.51 |-14.94 |-11.46 | -9.56 | -9.03 | -9.81 |-12.06 |-16.83 |-27.99 |-18.25|-12.32| -9.33 | -7.74
135 ]-10.73]-10.73 |-11.53 |-12.71 |-13.94 |-15.25 |-16.67 | -18.31 | -20.48 | -24.12 | -34.91 | -26.99 | -18.58 |-14.16 |-11.43 |-10.16 | -9.98 |-11.16 |-13.89 |-19.28 |-25.33 |-17.72 |-13.43 |-11.41
150 [-11.80|-10.64 |-10.20 |-10.32 |-10.79 |-11.59 |-12.53 |-13.51 |-14.32 |-15.19 |-16.76 |-20.02 |-28.18 |-27.13 |-18.75 |-15.14 |-13.50 |-13.31 | -14.46 |-17.39 |-23.53 | -25.67 |-17.99 | -14.00
165 ]-21.82]-19.49|-18.40 |-18.20 |-18.65 |-19.55 |-20.39 |-20.81 | -20.97 | -21.60 |-23.10 |-24.07 |-21.37 |-17.48 |-14.56 |-12.63 |-11.68 |-11.45 |-12.18 |-13.67 |-16.06 |-19.70 |-24.58 |-25.31
180
| Total Radiated Gain and Efficiency -4.903 dB 32.340 % Theta -5.967 dB Phi -11.529 dB
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Efficiency(Graph of Theta-Polarization and Phi-Polarization)
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| Total Radiated Gain and Efficiency -4.903 dB 32.340 % | Theta -5.967 dB Phi -11.529 dB
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Efficiency(Theta-Polarization + Phi-Polarization)

Theta-Polarization + Phi-Polarization Gain(dB)
0\ @ v (deg) 2EIRP,
(deg) 0 15 30 45 60 75 90 105 | 120 | 135 | 150 | 165 | 180 | 195 | 210 | 225 | 240 | 255 | 270 | 285 | 300 | 315 | 330 | 345 | x sing;
0
15 |]-13.88|-14.44|-14.78 |-14.81 |-14.48 |-13.81 |-12.99 |-12.09 |-11.17|-10.34 | -9.70 | -9.13 | -8.66 | -8.47 | -8.49 | -8.71 | -9.06 | -9.55 |-10.01 |-10.57 [-11.00 |-11.63 |-12.42 [-13.18
30 |]-13.79]-14.80|-15.54 |-15.74 |-15.27 | -14.22 |-12.90 | -11.49 | -10.02 | -8.87 | -7.84 | -6.94 | -6.34 | -6.08 | -6.26 | -6.77 | -7.62 | -8.53 | -9.53 [-10.30[-10.83 |-11.35 [-11.98 |-12.79
45 |-14.87|-15.47|-16.38 |-17.85|-20.52 | -24.75 | -22.14 |-16.12 | -11.84 | -8.91 | -6.75 | -5.23 | -4.18 | -3.73 | -3.76 | -4.37 | -5.41 | -6.82 | -8.51 [-10.31|-11.94 |-13.17 [-13.93 |-14.41
60 [|-10.62[-10.64 |-10.87 |-11.36 |-12.05 |-12.83 |-13.05|-11.93 | -9.77 | -7.55 | -5.59 | -4.04 | -3.05 | -2.51 | -2.45 | -2.95 | -3.79 | -5.05 | -6.50 | -8.01 | -9.50 [-10.49 |-10.85 |-10.76
75 | 672 |-726 | -770 | -766 | -7.52 | -7.34 | -7.23 | -7.13 | -6.96 | -6.67 | -6.02 | -5.16 | -4.48 | -4.00 | -3.57 | -3.39 | -3.45 | -3.69 | -4.18 | -4.78 | -5.40 | -5.75 | -6.07 | -6.32
90 |-470 |-589|-6.88 |-721|-7.01|-654|-632|-6.16 | -6.20 | -6.43 | -6.61 | -6.45 | -5.98 | -5.33 | -4.46 | -3.80 | -3.40 | -3.32 | -3.46 | -3.72 | -3.84 | -3.86 | -3.91 | -4.14
105 | -2.89 | -3.74 | -482 | -5.84 | -6.52 | -6.84 | -6.92 | -6.63 | -6.21 | -5.56 | -4.81 | -3.87 | -2.96 | -2.27 | -1.83 | -1.76 | -2.02 | -2.44 | -3.02 | -3.31 | -3.27 | -2.96 | -2.64 | -2.58
120 | -2.05 | -2.12 | -2.41 | -2.81 | -3.16 | -3.37 | -3.33 | -3.06 | -2.70 | -2.25 | -1.65 | -1.16 | -0.74 | -0.55 | -0.56 | -0.89 | -1.45 [ -2.25 | -3.05 | -3.58 | -3.76 | -3.41 | -2.84 | -2.37
135 | -2.83 | -2.50 | -2.24 | -2.00 | -1.74 | -1.48 | -1.23 | -1.01 | -0.87 | -0.85 | -1.01 |-1.21 | -1.50 | -1.78 | -2.05 | -2.32 | -2.62 | -3.00 | -3.46 | -3.82 | -3.98 | -3.96 | -3.67 | -3.23
150 | -4.42 | -417 | -4.02 | -3.97 | -4.02 | -4.05 | -4.29 | -4.55 | -5.05 | -5.57 | -6.45 | -7.51 | -8.61 | -9.35 | -9.44 | -8.72 | -7.82 [ -7.10 | -6.62 | -6.34 | -6.04 | -5.76 | -5.32 | -4.85
165 | -8.53 | -8.94 | -9.33 | -9.80 |-10.26 |-10.91 |-11.52 |-12.32 [-13.45 |-15.17 |-17.70 |-20.45 | -20.13 | -16.93 |-14.06 | -11.92 |-10.43 [ -9.34 | -8.62 | -8.11 | -7.92 | -7.87 | -8.06 | -8.26
180
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| Total Radiated Gain and Efficiency -4.903 dB 32.340 % | Theta -5.967 dB Phi -11.529 dB |
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2-D Gain and 3-D Plots

2-D Plots 3-D Plots
0 15 30 45 60 75 90 | 105 | 120 | 135 | 150 | 165
H |-9.42 |-11.37[-12.23[-11.56 |-10.44 | -9.06 | -7.82 | -6.80 | -6.32 | -6.45 | -7.08 | -7.93
E1 [-12.81]-14.93]-14.43]-16.27|-14.47|-11.60| 9.42 | -5.57 | -3.69 | -3.60 | -5.30 | -8.74
E2 |-17.08]-20.89]-16.93]|-28.71]-14.01] -841 | -782 | -8.82 | -3.86 | -1.36 | -5.00 |-12.12
180 | 195 | 210 | 225 | 240 | 255 | 270 | 285 | 300 | 315 | 330 | 345
H |-880[-895]|-8.03]|-6.46 |-4.98 |-4.04 |-3.65 |-3.79 | -4.24 | -4.99 | -6.15 | -7.65
E1 [-13.83]|-26.19] -8.66 | -1.50 | -0.91 | -352 | -8.80 | -7.75 | -5.30 | -6.23 | -7.63 | -9.33
E2 |-20.17]-11.15] -7.40 | -387 | -3.24 | -3.24 | -365 | -4.45 | -7.35 |-10.98|-15.01 |-14.84
Average H -6.78 dB El -6.66 dB E2 -7 dB
r N
2-D Gain(H, E1, E2)
10
0 ——H
r—.\” / o
“}/ \QW m
-10 AV‘?‘
oM
© 4
. -\—l\./- —8—E1
=
©
O 20 \
-30 E2
-40
0 45 90 135 180 225 270 315
Angle, deg Peak Gain -0.55 dB, 6 = 120 deg, @ = 195 deg
\ S Min Gain 24.75 dB, 6= 45 deg, 9 = 75 deg
| Total Radiated Gain and Efficiency -4.903 dB 32.340 % | Theta -5.967 dB Phi -11.529 dB
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Efficiency(Theta-Polarization and Phi-Polarization)

EUT Frequency 2410 MHz Comment Antenna Matching
IMEI Antenna Type Type
Test Date Thu 02/Feb/2023 11:03:29 Z1
Test Condition FS z2
Tester Z3
Theta-Polarization Gain(dB)
0\ @ v (deg) 2EIRP,
| (deg) 0 15 30 45 60 75 90 | 105 | 120 | 135 ] 150 | 165 | 180 | 195 [ 210 | 225 | 240 | 255 | 270 [ 285 | 300 | 315 | 330 | 345 | X sSin@;
0 -13.05 -17.04 -13.52 -18.65
15 |]-15.27|-15.53 |-15.76 |-16.06 |-16.71 |-18.05 |-20.78 | -26.94 | -28.99 |-19.35 | -14.34 |-11.34 | -9.63 | -8.72 | -8.71 | -9.37 [-10.93 |-13.00 |-14.78 |-15.51 [-15.19 |-14.80 |-14.74 |-14.94
30 |-14.40]-15.20]-15.82|-16.17 |-16.31 |-16.53 |-17.15|-18.45]-19.12|-16.36 |-12.51| -9.39 | -7.58 | -6.66 | -6.66 | -7.53 | -9.37 [-11.91 |-14.84 |-15.96 |-15.10 |-14.10 |-13.68 |-13.82
45 ]-16.34]-16.95|-18.29 |-20.40 |-23.53 |-26.47 |-27.83 |-32.29 |-32.55 |-19.42 |-13.04 | -8.77 | -6.23 | -4.78 | -4.36 | -4.78 | -6.14 | -8.27 |-11.06 |-14.54 |-16.99 |-17.20 |-16.54 |-16.15
60 [-14.59|-13.36|-12.88|-13.16 |-14.02 |-14.82 |-14.47 |-13.29 |-12.14 |-10.72 | -9.22 | -7.26 | -5.38 | -4.02 | -3.48 | -3.60 | -4.44 | -5.82 | -7.56 | -9.79 |-12.22 |-14.64 |-16.12 |-15.86
75 ]-11.86|-11.44]-10.35]-9.93 | -9.79 | -9.43 | -8.62 | -7.86 | -7.48 | -7.41 | -7.86 | -8.30 | -7.92 | -6.87 | -5.80 | -5.00 | -4.45 | -4.38 | -4.75 | -5.54 | -6.77 | -8.26 |-10.13 |-11.44
90 -9.98 |-11.76 |-12.38 |-11.71 |-10.78 | -9.31 | -7.97 | -7.02 | -6.68 | -6.75 | -7.35 | -8.31 | -9.22 | -9.40 | -8.38 | -6.66 | -5.21 | -4.19 | -3.78 | -3.88 | -4.43 | -5.24 | -6.45 | -8.06
105 | -5.84 | -7.19 | -8.68 |-10.04 |-10.65 |-10.25] -9.19 | -7.88 | -6.79 | -5.86 | -5.05 | -4.25 | -3.66 | -3.36 | -3.25 | -3.26 | -3.27 | -3.26 | -3.24 | -3.38 | -3.59 | -3.85 | -4.27 | -4.89
120 | -3.96 | -4.10 | -4.24 | -4.43 | -455 | -4.42 | -4.13 | -3.65 | -3.03 | -2.38 | -1.81 | -1.30 | -1.04 | -0.97 | -1.19 | -1.71 | -2.22 | -2.83 | -3.40 | -3.81 | -4.08 | -4.22 | -4.21 | -4.07
135 | -3.62 | -3.27 | -2.84 | -2.50 | -2.10 | -1.77 | -1.44 | -1.15 | -1.00 | -0.96 | -1.06 | -1.26 | -1.62 | -2.05 | -2.59 | -3.13 | -3.54 | -3.80 | -3.99 | -4.05 | -4.09 | -4.26 | -4.26 | -4.10
150 | -5.44 | -5.26 | -5.23 | -5.11 | -5.00 | -4.88 | -5.02 | -5.26 | -5.61 | -6.11 | -6.87 | -7.68 | -8.54 | -9.43 | -9.87 | -9.69 | -9.15 | -8.22 | -7.32 | -6.70 | -6.19 | -5.83 | -5.55 | -5.41
165 | -8.71 | -9.34 | -9.91 |-10.41|-11.10 |-11.56 |-12.17 |-13.07 |-14.38 |-16.35 | -19.12 | -22.70 | -25.56 |-25.52 |-23.14 |-19.88 |-16.34 |-13.42 |-11.17 | -9.57 | -8.72 | -8.12 | -8.20 | -8.40
180 |]-13.59 -21.41 -13.79 -20.74
Phi-Polarization Gain(dB)
2N @ v(deg) 2EiRP,
(deg) 0 15 30 45 60 75 90 | 105 | 120 | 135 | 150 | 165 | 180 | 195 | 210 | 225 | 240 | 255 | 270 | 285 [ 300 | 315 | 330 | 345 | x sing;
0
15 |]-20.04|-21.55|-22.41]-21.38|-18.75|-16.03 |-13.91 |-12.41 |-11.28 |-11.20 |-11.99 |-13.74 |-17.30 |-25.46 |-26.70 |-17.85 |-14.25 |-12.57 |-12.06 |-12.38 |-13.34 |-14.80 |-16.59 |-18.38
30 [-22.43|-26.89 |-33.54 |-30.54 |-23.40 |-18.61 |-15.17 |-12.67 |-10.77 | -9.88 | -9.86 |-10.63 |-12.69 |-15.69 |-17.16 |-14.78 |-12.41 |-11.23 |-10.98 |-11.51 |-12.68 |-14.38 |-16.54 |-19.24
45 ]1-21.14|-21.81|-21.76 |-21.98 |-24.25 |-30.99 |-23.77 |-16.37 |-12.05| -9.41 | -8.18 | -7.85 | -8.74 |-10.81 |-13.56 |-15.14 |-13.94 [-12.59 |-12.10 |-12.49 |-13.62 |-15.33 |-17.43 |-19.48
60 [-13.34|-14.46 |-15.84 |-16.63 |-16.97 |-17.91 |-19.90 |-19.05 |-14.40 |-10.63 | -8.24 | -7.11 | -6.98 | -7.99 | -9.85 |-11.87 |-13.56 |-14.19 |-14.10 |-13.82 |-13.48 |-13.14 |-12.83 |-12.82
75 -8.52 | -9.70 |-11.13|-12.07 |-12.00 |-12.26 |-13.79 |-17.44 |-20.83 |-15.17 |-10.77 | -8.35 | -7.34 | -7.15 | -7.95 | -9.29 |-11.41 |-14.39 |-16.59 |-15.19 |-12.40 |-10.22 | -8.74 | -8.18
90 -6.74 | -7.34 | -8.42 | -9.35 | -9.70 |-10.35|-12.01 |-15.17 |-22.66 |-27.23 |-16.09 |-11.66 | -9.33 | -7.65 | -7.02 | -7.24 | -8.61 |-11.57 |-17.28 [-21.47 |-14.42 |-10.33 | -7.95 | -6.81
105 | -6.33 | -6.61 | -7.30 | -8.27 | -9.05 | -9.89 |-11.56 |-14.11]-18.34 |-27.88 |-25.31 |-16.53 |-12.01 | -9.20 | -7.68 | -7.36 | -8.38 |-10.71 |-16.23 |-28.98 |-16.51 |-11.05 | -8.27 | -6.77
120 | -6.97 | -7.02 | -7.64 | -8.53 | -9.68 |-10.98 |-12.85|-14.93 |-17.85|-22.95|-36.32 |-21.08 |-14.78 |-11.24 | -9.50 | -8.97 | -9.83 |-12.27 |-17.17 |-29.56 |-18.11 |-12.24 | -9.40 | -7.81
135 ]-10.67 |-10.77 |-11.44 |-12.65 |-13.90 |-15.21 |-16.61 | -18.24 | -20.45 | -24.13 | -34.56 |-26.66 |-18.50 [-14.18 |-11.47 |-10.10 |-10.03 |-11.08 |-14.00 |-19.47 |-25.53 |-17.71 |-13.39 |-11.34
150 [-11.80|-10.78 |-10.19 |-10.34 |-10.77 |-11.56 |-12.50 |-13.52 |-14.48 |-15.53 | -17.19 | -20.60 | -29.09 |-26.90 |-18.79 |-15.23 |-13.63 |-13.48 |-14.70 | -17.75 | -24.38 | -25.60 | -17.82 | -13.94
165 |-21.97|-19.51 |-18.41 |-18.15|-18.57 |-19.53 |-20.55 |-21.17 |-21.54 |-22.26 |-23.78 | -24.59 | -21.45 |-17.55 |-14.62 |-12.72 |-11.71 |-11.52 |-12.27 |-13.70 | -16.14 | -19.89 |-25.17 |-25.85
180
| Total Radiated Gain and Efficiency -5.030 dB 31.405 % Theta -6.107 dB Phi -11.615 dB
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Efficiency(Graph of Theta-Polarization and Phi-Polarization)
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Efficiency(Theta-Polarization + Phi-Polarization)

Theta-Polarization + Phi-Polarization Gain(dB)
6\ @ v (deg) S EiRP,
gdeg) 0 15 30 45 60 75 90 105 | 120 | 135 | 150 | 165 | 180 | 195 | 210 | 225 | 240 | 255 | 270 | 285 | 300 | 315 | 330 | 345 | x sing;
0
15 |-14.02|-14.56 |-14.91 |-14.94 | -14.60 |-13.91 |-13.10 | -12.26 |-11.21 |-10.58 |-10.00 | -9.37 | -8.94 | -8.63 | -8.64 | -8.79 | -9.27 | -9.77 [-10.20 |-10.66 |-11.16 |[-11.79 |-12.56 |-13.32
30 [-13.77|-14.92|-15.75|-16.01 |-15.53 |-14.44 |-13.04 | -11.65 |-10.18 | -9.00 | -7.98 | -6.96 | -6.41 | -6.15 | -6.29 | -6.78 | -7.62 | -8.55 | -9.48 [-10.18 |-10.71 |-11.23 |-11.87 |-12.72
45 ]-15.10|-15.72 |-16.68 |-18.11 |-20.86 |-25.16 |-22.33 | -16.26 |-12.01 | -9.00 | -6.95 | -5.28 | -4.30 | -3.81 | -3.87 | -4.40 | -5.47 | -6.90 | -8.54 [-10.38 |-11.98 |-13.15 [-13.95 |-14.49
60 ]-10.91-10.86 |-11.10 |-11.55 |-12.24 |-13.09 [-13.38 |-12.27 |-10.11 | -7.66 | -5.69 | -4.17 | -3.10 | -2.56 | -2.58 | -3.00 | -3.94 | -5.23 | -6.69 | -8.34 | -9.79 |-10.82 |-11.16 |-11.07
75 |-687 |-747 |-771|-786 |-7.75 | -7.61 | -7.47 | -7.41 | -7.28 | -6.74 | -6.07 | -5.31 | -4.61 | -4.00 | -3.73 | -3.63 | -3.65 | -3.97 | -4.47 | -5.09 | -5.72 | -6.12 | -6.37 | -6.50
90 |-5.05|-6.00]-695|-736|-720|-6.79 |-653 |-6.40 | -6.57 | -6.71 | -6.81 | -6.66 | -6.26 | -5.43 | -4.64 | -3.93 | -3.58 | -3.46 | -3.59 | -3.81 | -4.02 | -4.07 | -4.13 | -4.38
105 | -3.07 | -3.88 | -4.93 | -6.06 | -6.77 | -7.06 | -7.20 | -6.95 | -6.50 | -5.83 | -5.01 | -4.00 | -3.07 | -2.35 | -1.91 | -1.83 | -2.10 | -2.54 | -3.03 | -3.37 | -3.37 | -3.09 | -2.81 | -2.72
120 | -2.20 | -2.31 | -2.61 | -3.00 | -3.39 | -3.55 | -358 | -3.34 | -2.89 | -2.34 | -1.81 | -1.25 | -0.86 | -0.58 [ -0.59 | -0.96 | -1.53 | -2.36 | -3.22 | -3.80 | -3.91 | -3.58 | -3.06 | -2.54
135 | -2.84 | -2.56 | -2.28 | -2.10 | -1.82 | -1.58 | -1.31 | -1.07 | -0.95 | -0.94 | -1.06 | -1.25 | -1.53 | -1.79 | -2.06 | -2.33 | -2.66 | -3.06 | -3.58 | -3.93 | -4.06 | -4.07 | -3.76 | -3.35
150 | -4.54 | -4.19 | -4.03 | -3.97 | -3.98 | -4.04 | -431 | -466 | -5.08 | -5.64 | -6.48 | -7.46 | -8.50 | -9.35 [ -9.35 | -8.62 | -7.83 | -7.09 | -6.59 | -6.37 | -6.12 | -5.78 | -5.30 | -4.84
165 | -8.51 | -8.94 | -9.34 | -9.73 |-10.38 |-10.92 |-11.58 |-12.44 | -13.62 |-15.36 | -17.84 | -20.53 | -20.03 |-16.91 [-14.05 |-11.96 |-10.42 | -9.36 | -8.67 | -8.15 | -8.00 | -7.84 | -8.11 | -8.32
180
4 N £ . N
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| Total Radiated Gain and Efficiency -5.030 dB 31.405 % | Theta -6.107 dB Phi -11.615 dB |
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2-D Gain and 3-D Plots

2-D Plots 3-D Plots
0 15 30 45 60 [ 90 105 120 135 150 165
H |-9.98 |-11.76-12.38|-11.71|-10.78 -9.31 | -7.97 | -7.02 | -6.68 | -6.75 | -7.35 | -8.31
E1 |-13.05|-15.27 |-14.40|-16.34|-14.591-11.86] -9.98 | -5.84 | -3.96 | -3.62 | -5.44 | -8.71
E2 |-17.04|-20.78|-17.15[-27.83|-14.47| -8.62 | -7.97 | -9.19 | -4.13 | -1.44 | -5.02 |-12.17
180 195 210 225 240 255 270 285 300 315 330 345
H |-9.22]-940|-838|-6.66|-521[-419 |-3.78 |-3.88 |-4.43 |-5.24 | -6.45 | -8.06
E1 |-13.79|-25.56| -8.54 | -1.62 | -1.04 | -3.66 | -9.22 | -7.92 | -5.38 | -6.23 | -7.58 | -9.63
E2 |-20.74|-11.17]-7.32 | -3.99 | -3.40 | -3.24 | -3.78 | -4.75 | -7.56 |-11.06 |-14.84 |-14.78
Average H -7.03 dB El -6.78 dB E2 -7.12 dB
Y N
2-D Gain(H, E1, E2)
10
0 ——H
r—.\” / A
/v{;ﬂ\\, - m
-10 AV‘?‘
0
© 4
. -\—l\./- —m—F1
£
©
O -20 \
-30 E2
-40
0 45 90 135 180 225 270 315
Angle, deg Peak Gain -0.58 dB, 6 = 120 deg, @ = 195 deg
\, J Min Gain 25.16_dB, 6= 45 deg, 9= 75 deg
| Total Radiated Gain and Efficiency -5.030 dB 31.405 % | Theta -6.107 dB Phi -11.615 dB
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Efficiency(Theta-Polarization and Phi-Polarization)

EUT Frequency 2420 MHz Comment Antenna Matching
IMEI Antenna Type Type
Test Date Thu 02/Feb/2023 11:03:29 Z1
Test Condition FS z2
Tester Z3
Theta-Polarization Gain(dB)
0\ @ v (deg) 2EIRP,
| (deg) 0 15 30 45 60 75 90 | 105 | 120 | 135 ] 150 | 165 | 180 | 195 [ 210 | 225 | 240 | 255 | 270 [ 285 | 300 | 315 | 330 | 345 | X sSin@;
0 -13.42 -16.94 -13.96 -18.21
15 |]-15.65|-15.86 |-15.87 |-15.97 |-16.40 |-17.57 |-20.06 |-25.81 |-31.11 |-20.17 |-14.87 |-11.85 |-10.06 | -9.17 | -9.11 | -9.92 [-11.35|-13.15 [-14.59 [-15.03 [-14.74 [-14.60 |-14.74 |-15.20
30 |-14.23]-15.29|-16.13 |-16.56 |-16.69 |-16.83 |-17.29 |-18.33 |-18.66 |-15.95 |-12.27| -9.41 | -7.61 | -6.80 | -6.83 | -7.72 | -9.50 [-11.91 |-14.12 |-14.63 |-13.83 |-13.09 |-12.95 |-13.37
45 ]-16.12]-17.09 |-18.67 |-21.02 |-24.14 |-26.03 |-26.08 |-28.92 |-31.60 |-19.65 |-13.11 | -8.94 | -6.35 | -4.88 | -4.45 | -4.90 | -6.29 | -8.42 |-11.40 |-14.53 |-16.40 |-16.28 |-15.76 |-15.65
60 [-14.66 |-13.49 |-13.02 |-13.34 |-14.25|-15.09 |-14.79 |-13.62 |-12.38 |-10.97 | -9.37 | -7.19 | -5.21 | -3.84 | -3.29 | -3.42 | -4.25 | -5.69 | -7.55 | -9.78 |-12.42 |-14.87 |-16.29 |-15.95
75 [-12.03|-11.07 |-10.20] -9.60 | -9.58 | -9.27 | -8.54 | -7.82 | -7.38 | -7.34 | -7.75 | -8.02 | -7.53 | -6.49 | -5.49 | -4.78 | -4.39 | -4.44 | -4.90 | -5.78 | -7.08 | -8.70 |-10.37 |-11.84
90 |-10.64|-12.22-12.46 |-11.54 |-10.32| -9.05 | -7.89 | -7.03 | -6.64 | -6.77 | -7.42 | -8.54 | -9.66 | -9.75 | -8.62 | -6.92 | -5.36 | -4.37 | -3.95 | -4.10 | -4.66 | -5.53 | -6.82 | -8.45
105 | -6.60 | -7.93 | -9.72 |-11.25]-11.87 |-10.93 | -9.74 | -8.40 | -7.30 | -6.32 | -5.42 | -4.61 | -3.96 | -3.60 | -3.49 | -3.46 | -3.41 | -3.38 | -3.40 | -3.57 | -3.83 | -4.16 | -4.61 | -5.40
120 | -4.42 | -4.56 | -4.86 | -5.07 | -5.19 | -5.00 | -4.61 | -4.09 | -3.30 | -2.62 | -1.94 | -1.41 | -1.08 | -1.09 | -1.33 | -1.72 | -2.31 | -2.96 | -3.57 | -4.06 | -4.40 | -4.58 | -4.60 | -4.49
135 | -3.84 | -3.30 | -2.94 | -259 | -2.25 | -1.91 | -1.61 | -1.28 | -1.12 | -1.02 | -1.05 | -1.29 | -1.55 | -1.99 | -2.49 | -2.98 | -3.42 | -3.76 | -3.93 | -4.13 | -4.29 | -4.44 | -4.44 | -4.16
150 | -5.06 | -5.11 | -5.03 | -4.97 | -4.89 | -4.92 | -5.02 | -5.23 | -5.65 | -6.08 | -6.77 | -7.50 | -8.29 | -8.98 | -9.37 | -9.31 | -8.71 | -7.88 | -7.17 | -6.41 | -5.93 | -5.64 | -5.32 | -5.17
165 | -8.69 | -9.19 | -9.79 |-10.37 |-11.02 |-11.63 |-12.34 |-13.21 |-14.51 |-16.42 |-19.09 |-22.27 | -24.68 |-24.60 |-22.46 |-19.33 |-15.98 |-13.15 |-10.96 | -9.45 | -8.49 | -8.10 | -8.07 | -8.31
180 |-13.46 -21.19 -13.49 -21.72
Phi-Polarization Gain(dB)
2N @ v(deg) 2EiRP,,
(deg) 0 15 30 45 60 75 90 | 105 | 120 | 135 | 150 | 165 | 180 | 195 | 210 | 225 | 240 | 255 | 270 | 285 [ 300 | 315 | 330 | 345 | x sing;
0
15 |-18.73]-19.95|-21.22|-21.12|-19.01 |-16.35 |-14.17 |-12.63 |-11.80 |-11.62 |-12.20 |-13.95 |-17.43 |-25.13 |-26.32 | -18.04 |-14.52 |-12.91 |-12.43 |-12.82 |-13.74 |-15.08 |-16.47 |-17.68
30 [-22.46 |-26.12 |-30.59 |-29.20 |-23.21 |-18.57 |-15.21 |-12.73 | -10.99 |-10.14 |-10.13 |-11.11 |-13.38 |-16.80 |-17.70 |-14.51 |-12.08 |-11.02 |-10.80 |-11.55 |-12.79 |-14.58 | -16.83 |-19.47
45 |-22.33|-22.82|-22.43|-22.48 |-24.84 |-35.13 |-24.17 |-16.41 |-12.12| -9.46 | -8.12 | -7.87 | -8.71 |-10.91 |-13.97 |-15.13 |-13.61 |-12.23 |-11.86 |-12.37 |-13.65 |-15.61 [-18.01 |-20.43
60 [-13.87|-14.98|-16.19 |-16.78 |-17.12 |-18.41 |-21.10 |-19.92 |-14.55|-10.52 | -8.12 | -6.94 | -6.98 | -8.05 | -9.78 |-11.86 |-13.48 |-14.09 |-14.09 |-13.96 |-13.83 |-13.65 |-13.44 |-13.41
75 -8.87 |-10.04 |-11.75|-12.43|-12.22 |-12.43 |-14.03 |-17.89 |-20.80 |-14.79 |-10.49 | -8.01 | -6.96 | -7.04 | -7.66 | -9.13 |[-11.29 |-14.54 |-16.98 |-15.46 |-12.60 |-10.42 | -9.05 | -8.43
90 -6.63 | -7.33 | -8.52 | -9.56 |-10.07 |-10.73 |-12.21 |-15.58 |-23.85 |-24.75 |-15.26 |-11.14 | -8.72 | -7.43 | -6.84 | -7.13 | -8.60 |-11.60 |-17.22 |[-21.10 [-14.32 |-10.25| -7.93 | -6.76
105 | -6.10 | -6.41 | -7.16 | -8.18 | -9.16 |-10.14|-11.77 |-14.36 |-18.91 ]|-30.29 |-23.80 |-15.89 |-11.60 | -8.87 | -7.53 | -7.29 | -8.34 |-10.97 |-16.26 |-26.66 |-15.93 |-10.64 | -7.91 | -6.51
120 | -6.69 | -6.81 | -7.36 | -8.35 | -9.67 |-11.21|-13.03 |-15.17 |-18.28 |-23.92 |-37.22 |-20.19 |-14.26 |-10.99 | -9.28 | -9.05 | -9.93 |-12.37 |-17.57 |-32.40 |-17.62 |-11.88 | -8.93 | -7.40
135 ]-10.34]-10.51 |-11.28 |-12.37 |-13.59 |-14.91 |-16.33 |-17.96 | -20.10 | -23.75 | -32.46 |-25.67 |-18.12 [-13.96 |-11.50 |-10.30 |-10.20 |-11.33 |-14.05 |-19.76 |-26.42 |-17.55 |-13.20 |-11.12
150 []-11.65|-10.54 | -9.99 |-10.03 |-10.40 |-11.07 |-12.13 |-13.30 |-14.57 |-15.97 |-17.94 |-21.67 |-30.95 |-25.85 |-18.58 |-15.24 |-13.78 |-13.71 | -15.07 | -18.47 |-26.30 |-25.04 |-17.36 |-13.67
165 ]-21.86]-19.30|-18.09 |-17.72|-18.06 |-18.96 |-20.10 |-21.23 |-22.11 |-23.32 |-25.24 |-25.58 | -21.62 |-17.47 |-14.50 |-12.62 |-11.65 |-11.48 |-12.11 |-13.59 |-16.06 |-19.99 |-25.91 |-26.32
180
| Total Radiated Gain and Efficiency -5.117 dB 30.785 % Theta -6.232 dB Phi -11.567 dB

Aplustech




Efficiency(Graph of Theta-Polarization and Phi-Polarization)
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Efficiency(Theta-Polarization + Phi-Polarization)

Theta-Polarization + Phi-Polarization Gain(dB)
0\ @ v (deg) 2EIRP,
(deg) 0 15 30 45 60 75 90 105 | 120 | 135 | 150 | 165 | 180 | 195 | 210 | 225 | 240 | 255 | 270 | 285 | 300 | 315 | 330 | 345 | x sing;
0
15 |]-13.91|-14.43|-14.76 [-14.81 |-14.50 |-13.91 |-13.17 | -12.43]-11.75|-11.05 | -10.32 | -9.76 | -9.33 | -9.06 | -9.03 | -9.30 | -9.64 [-10.02 |-10.37 |-10.78 [-11.20 |-11.82 |-12.51 [-13.26
30 |]-13.62]-14.95|-15.98 |-16.33 |-15.82 |-14.60 |-13.12 |-11.67 |-10.30 | -9.13 | -8.06 | -7.17 | -6.59 | -6.39 | -6.49 | -6.89 | -7.59 | -8.43 | -9.14 [ -9.81 |-10.27 |-10.76 [-11.46 |-12.42
45 |]-15.19|-16.06 |-17.14 |-18.68 | -21.47 | -25.53 | -22.01 |-16.17 | -12.07 | -9.06 | -6.92 | -5.36 | -4.36 | -3.91 | -3.99 | -4.51 | -5.55 | -6.91 | -8.61 [-10.31|-11.80|-12.92 [-13.73 |-14.40
60 [|-11.24|-11.16|-11.31|-11.72|-12.44 |-13.43|-13.88|-12.71]-10.32| -7.73 | -5.69 | -4.05 | -3.00 | -2.44 | -2.41 | -2.84 | -3.76 | -5.10 | -6.68 | -8.38 |-10.06 |[-11.21 |-11.62 |-11.49
75 |-716 |-751|-790 |-7.78 | -7.69 | -7.56 | -7.46 | -7.41 | -7.19 | -6.62 | -5.90 | -5.00 | -4.23 | -3.75 | -3.43 | -3.42 | -3.58 | -4.04 | -4.64 | -5.34 | -6.01 | -6.47 | -6.65 | -6.80
90 |-5.18 |-6.11 |-7.05|-743 |-7.18 | -6.80 | -6.52 | -6.46 | -6.56 | -6.70 | -6.76 | -6.64 | -6.15 | -5.43 | -4.63 | -4.01 | -3.67 | -3.62 | -3.75 | -4.01 | -4.21 | -4.27 | -4.33 | -4.51
105 | -3.33 | -4.09 | 524 | -6.44 | -7.30 | -7.51 | -7.63 | -7.42 | -7.01 | -6.30 | -5.36 | -4.30 | -3.27 | -2.47 | -2.05 | -1.96 | -2.20 | -2.68 | -3.18 | -3.55 | -3.57 | -3.28 | -2.94 | -2.91
120 | -2.40 | -253 | -2.92 | -3.40 | -3.87 | -4.07 | -4.03 | -3.76 | -3.16 | -2.59 | -1.94 | -1.35 | -0.88 | -0.67 | -0.68 | -0.98 | -1.62 | -2.49 | -3.40 | -4.05 | -4.20 | -3.84 | -3.24 | -2.70
135 | -2.96 | -2.54 | -2.35 | -2.16 | -1.94 | -1.70 | -1.47 | -1.19 | -1.07 | -1.00 | -1.05 | -1.27 | -1.46 | -1.72 | -1.98 | -2.24 | -2.59 | -3.06 | -3.53 | -4.01 | -4.26 | -4.23 | -3.90 | -3.36
150 | -4.20 | -4.02 | -383 | -3.79 | -3.81 | -3.98 | -4.25 | -4.60 | -5.13 | -5.66 | -6.45 | -7.34 | -8.27 | -8.89 | -8.88 | -8.32 | -7.53 | -6.87 | -6.52 | -6.15 | -5.89 | -5.50 | -5.06 [ -4.60
165 | -8.49 | -8.79 | -9.19 | -9.64 |-10.24|-10.89 |-11.67 |-12.57 [-13.81 |-15.61 |-18.15 |-20.61 | -19.88 |-16.70 |-13.86 | -11.78 |-10.29 | -9.22 | -8.49 | -8.03 | -7.79 | -7.83 | -8.00 | -8.24
180
4 N f " N
Theta-Polarization + Phi-Polarization Gain Thgta—PoI_arlz_anon *
Phi-Polarization Gain 0
10
—8—15 —8—15
30 30
0 45 45
—%— 60 —¥— 60
o -10 —e—75 —e—75
© ——200 90
c
T _— ——105
O 20 ,f 105
120 120
135 135
-30 150 150
165 165
-40 —TRG TR G
0 45 90 135 180 225 270 315
Phi Angle, deg
\, J \\ J
| Total Radiated Gain and Efficiency -5.117 dB 30.785 % | Theta -6.232 dB Phi -11.567 dB |
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2-D Gain and 3-D Plots

| 2-D Plots | 3-D Plots
0 15 30 45 60 75 90 | 105 | 120 | 135 | 150 | 165
H |-10.64]-12.22|-12.46 |-11.54 |-10.32| -9.05 | -7.80 | -7.03 | -6.64 | -6.77 | -7.42 | -8.54
El [-13.42[-15.65]-14.23|-16.12 |-14.66 |-12.03 |-10.64 | -6.60 | -4.42 | -3.84 | -5.06 | -8.69
E2 |-16.94[-20.06 |-17.29 |-26.08 |-14.79| -8.54 | -7.80 | -9.74 | -4.61 | -1.61 | -5.02 |-12.34
180 | 195 | 210 | 225 | 240 | 255 | 270 | 285 | 300 | 315 | 330 | 345
H |-966]-9.75]|-862|-6.92]-536|-437|-3.95|-4.10 | -466 | -553 | -6.82 | -8.45
El |-13.49|-24.68]-8.29 | -1.55 | -1.08 | -3.96 | -9.66 | -7.53 | -5.21 | -6.35 | -7.61 |-10.06
E2 |-21.72]-1096]-7.17 | -3.93 | -3.57 | -3.40 | -3.95 | -4.90 | -7.55 |-11.40[-14.12 |-14.50
Average H -7.2dB E1l -6.88 dB E2 -7.24 dB |
4 N
2-D Gain(H, E1, E2)
10
0 —e—H
o ~—
, 40— (
.
-10 W
m
© W
£ —8—El
©
O 20 \\l
-30
E2
-40
0 45 90 135 180 225 270 315
Angle, deg Peak Gain -0.67 dB, 6 = 120 deg, @ = 195 deg
\ / Min Gain 2553 dB, 0= 45 deg, © = 75 deg
| Total Radiated Gain and Efficiency -5.117 dB 30.785 % | Theta -6.232 dB Phi -11.567 dB
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Efficiency(Theta-Polarization and Phi-Polarization)

EUT Frequency 2430 MHz Comment Antenna Matching
IMEI Antenna Type Type
Test Date Thu 02/Feb/2023 11:03:29 Z1
Test Condition FS z2
Tester Z3
Theta-Polarization Gain(dB)
0\ @ v (deg) 2EIRP,
| (deg) 0 15 30 45 60 75 90 | 105 | 120 | 135 ] 150 | 165 | 180 | 195 [ 210 | 225 | 240 | 255 | 270 [ 285 | 300 | 315 | 330 | 345 | X sSin@;
0 -14.10 -17.32 -14.25 -17.62
15 |]-16.03 |-16.20 |-16.01 |-15.91 |-16.20 |-17.28 |-19.69 |-24.94 |-31.18 | -20.66 |-15.30 |-12.23 |-10.36 | -9.62 | -9.59 [-10.30 [-11.63 |-13.32 |-14.41 [-14.60 [-14.39 [-14.44 |-14.84 |-15.51
30 |-14.08|-15.37 |-16.34|-16.76 |-16.82 |-16.89 |-17.23 |-18.04 |-18.09 |-15.51 |-12.04 | -9.40 | -7.63 | -6.76 | -6.83 | -7.81 | -9.50 [-11.75|-13.46 |-13.58 |-12.81 |-12.30 |-12.39 |-13.02
45 1-16.04 |-17.37 |-19.29 |-21.98 |-24.90 |-25.45 |-24.95 |-26.61 |-28.29 |-19.34 |-13.05 | -8.92 | -6.38 | -4.96 | -4.56 | -5.16 | -6.49 | -8.75 |-11.59 |-14.35 |-15.61 |-15.36 |-15.06 |-15.24
60 [-14.83|-13.70]-13.31|-13.73 |-14.74 |-15.68 |-15.37 |-14.18 |-12.84 |-11.49 | -9.53 | -7.31 | -5.26 | -3.86 | -3.19 | -3.39 | -4.27 | -5.74 | -7.70 |-10.08 |-12.69 |-15.20 |-16.52 |-16.11
75 [-11.93]-10.93]-9.87 | -9.56 | -9.48 | -9.29 | -8.58 | -7.99 | -7.42 | -7.42 | -7.62 | -7.82 | -7.34 | -6.29 | -5.23 | -4.56 | -4.31 | -4.46 | -5.03 | -6.06 | -7.40 | -9.08 |-10.72 |-12.02
90 |-10.90(-12.53-12.31|-11.18| -9.96 | -8.91 | -7.84 | -6.94 | -6.58 | -6.86 | -7.62 | -8.87 | -9.99 |-10.10| -9.07 | -7.24 | -5.55 | -4.52 | -4.19 | -4.29 | -4.83 | -5.78 | -7.17 | -8.95
105 | -7.03 | -8.63 |-10.52 |-12.23 |-12.72 |-11.74 |-10.28 | -8.97 | -7.75 | -6.72 | -5.83 | -4.94 | -4.28 | -3.84 | -3.67 | -3.60 | -3.52 | -3.41 | -3.49 | -3.67 | -3.96 | -4.39 | -4.96 | -5.79
120 | -4.78 | -4.94 | -5.28 | -5.59 | -5.75 | -5.42 | -5.01 | -4.35 | -3.58 | -2.79 | -2.11 | -1.54 | -1.19 | -1.10 | -1.33 | -1.76 | -2.41 | -3.10 | -3.74 | -4.24 | -4.62 | -4.86 | -4.82 | -4.79
135 | -3.67 | -3.33 | -2.94 | -2.64 | -2.35 | -1.98 | -1.68 | -1.39 | -1.15 | -1.01 | -1.01 | -1.20 | -1.51 | -1.87 | -2.39 | -2.93 | -3.43 | -3.74 | -4.00 | -4.25 | -4.37 | -4.57 | -4.49 | -4.18
150 | -4.94 |-489 | -493 | -494 | -494 | -491 | -4.94 | -5.17 | -5.57 | -6.09 | -6.67 | -7.40 | -8.09 | -8.68 | -8.99 | -8.84 | -8.30 | -7.67 | -6.92 | -6.31 | -5.82 | -5.43 | -5.16 | -5.03
165 | -8.42 | -9.04 | -9.76 |-10.42]-11.29 |-11.84 |-12.61 |-13.53 |-14.81 |-16.65 |-19.25 |-22.23 | -24.41 |-24.21 |-22.18 |-19.02 |-15.76 |-13.03 |-10.94 | -9.46 | -8.53 | -8.09 | -8.05 | -8.22
180 |-13.26 -20.73 -13.34 -22.62
Phi-Polarization Gain(dB)
2N @ v(deg) 2EiRP,,
(deg) 0 15 30 45 60 75 90 | 105 | 120 | 135 | 150 | 165 | 180 | 195 | 210 | 225 | 240 | 255 | 270 | 285 [ 300 | 315 | 330 | 345 | x sing;
0
15 |-17.50]-18.69 |-20.33]-21.33]-19.66 |-16.94 |-14.60 |-13.00 |-12.10 |-11.89 |-12.51 |-14.23 |-17.71 |-25.13 | -25.95 |-18.26 |-14.81 |-13.26 |-12.83 |-13.20 |-14.08 |-15.19 |-16.13 |-16.80
30 [-21.94|-24.67 |-28.15|-28.37 |-23.42 |-18.81 |-15.41 |-12.93 |-11.33 |-10.38 |-10.38 | -11.54 | -14.09 |-17.97 |-18.25 |-14.40 |-11.91 |-10.82 |-10.80 |-11.59 |-12.97 |-14.86 |-17.10 |-19.54
45 ]-23.86 |-24.21 |-23.29 |-23.04 |-25.45|-39.60 |-24.16 |-16.42 |-12.15]| -9.52 | -8.15 | -7.95 | -8.83 |-11.17 |-14.34 |-15.33 |-13.47 |-12.10 |-11.76 |-12.38 | -13.83 |-16.04 |-18.89 |-21.82
60 |[-14.47|-15.49 |-16.57 |-17.04 |-17.44 |-19.02 |-22.29 |-20.39 |-14.46 |-10.49 | -8.04 | -6.93 | -6.99 | -8.03 | -9.81 |-11.89 |-13.42 |-14.04 |-14.18 |-14.23 |-14.31 |-14.27 |-14.12 |-14.08
75 -9.34 |-10.46 |-12.09 |-12.59 |-12.21 |-12.43 |-14.16 |-18.28 | -21.01 |-14.50 |-10.17 | -7.83 | -6.81 | -6.77 | -7.52 | -8.98 |[-11.23 |-14.51 |-17.29 |-15.97 |-13.01 |-10.77 | -9.36 | -8.75
90 -6.68 | -7.54 | -8.82 | -9.75 |-10.17 |-10.76 |-12.27 |-15.71 | -24.40 | -23.34 |-14.67 |-10.75| -8.59 | -7.26 | -6.67 | -7.11 | -8.48 |-11.60 |-17.17 [-21.06 [-14.35 |-10.23 | -7.97 | -6.85
105 | -5.81 | -6.22 | -7.09 | -8.29 | -9.29 |-10.36|-11.98 |-14.66 |-19.55 |-33.57 |-22.64 |-15.40|-11.35| -8.73 | -7.35 | -7.21 | -8.34 |-11.04 |-16.41 |-25.13 |-15.46 |-10.39 | -7.68 | -6.29
120 | -6.48 | -6.65 | -7.38 | -8.48 | -9.68 |-11.46 |-13.28 |-15.45 |-18.64 |-24.73 |-35.90 |-19.59 |-13.90 |-10.72 | -9.19 | -8.77 | -9.90 |-12.42 |-17.88 |-34.84 |-17.23 |-11.64 | -8.84 | -7.29
135 ]-10.10]-10.20 |-11.00 |-12.06 |-13.31 |-14.68 |-16.11 |-17.70 | -19.69 | -22.86 |-29.64 |-25.48 | -18.04 [-13.92 |-11.54 |-10.37 |-10.27 |-11.41 |-14.23 |-20.37 |-28.12 |-17.44 |-12.98 |-10.85
150 [-11.43|-10.47 | -9.94 | -9.92 |-10.34 |-10.87 |-11.88 |-13.18 |-14.64 |-16.37 |-18.72 | -22.99 | -32.81 | -24.76 |-18.39 |-15.37 |-14.03 |-14.11 |-15.75 | -19.60 |-29.83 |-23.82 | -16.80 |-13.38
165 |-21.24]-18.78 |-17.53 |-17.09 |-17.33 |-18.13 |-19.30 | -20.63 | -22.05 | -24.02 |-27.00 |-27.24 | -21.98 |-17.54 |-14.57 |-12.65 |-11.66 |-11.50 |-12.13 |-13.63 |-16.22 |-20.34 |-26.79 |-26.10
180
| Total Radiated Gain and Efficiency -5.194 dB 30.239 % Theta -6.334 dB Phi -11.563 dB
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Efficiency(Graph of Theta-Polarization and Phi-Polarization)

é o : N\ [ — ~
Theta-Polarization Gain Theta-Polarization 5
10 Gain —a—
—m—15 30
30 45
0 45
—%—60 *—60
-10 —e—75 285 —e—75
g =290 e 90
£ —105 210 105
8 -20 120
135 255 120
-30 150 135
-40 L L L L L L L L L L =—TRG 165
0 45 90 135 180 225 270 315 195 165 RG
Phi Angle, deg 180
L y \, y
4 . . . N f . . N
Phi-Polarization Gain Phl_—PoIarlzatlon 0 15
10 Gain
—-—15 30
30
0 45 *®
—%—60 —*—60
o 10 —e—75 —e—75
©
= ===—90 90
£ ——105
o 20 120 —105
135 120
-30
150 135
165 150
_40 L L L L L L L TRG
0 45 90 135 180 225 270 315 165
. c— TRG
Phi Angle, deg
\ y \ y
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Efficiency(Theta-Polarization + Phi-Polarization)

Theta-Polarization + Phi-Polarization Gain(dB)
0\ @ v (deg) 2EIRP,
(deg) 0 15 30 45 60 75 90 105 | 120 | 135 | 150 | 165 | 180 | 195 | 210 | 225 | 240 | 255 | 270 | 285 | 300 | 315 | 330 | 345 | x sing;
0
15 |]-13.69|-14.26 |-14.64 [-14.81 |-14.58 |-14.10 |-13.43 | -12.73]-12.05 | -11.35 | -10.67 |-10.11 | -9.63 | -9.50 | -9.49 | -9.66 | -9.92 [-10.28 |-10.54 |-10.83 [-11.22 |-11.79 |-12.43 [-13.10
30 |]-13.42]-14.89|-16.06 |-16.47 |-15.96 |-14.73 |-13.22 |-11.76 | -10.50 | -9.22 | -8.12 | -7.33 | -6.75 | -6.44 | -6.53 | -6.95 | -7.53 | -8.25 | -8.92 [ -9.46 | -9.88 |-10.38 [-11.13|-12.15
45 |]-15.38|-16.55 |-17.83 |-19.47 |-22.16 | -25.29 | -21.53 | -16.02 | -12.05 | -9.09 | -6.93 | -5.40 | -4.42 | -4.03 | -4.13 | -4.76 | -5.70 | -7.10 | -8.66 [-10.24 |-11.62 |-12.68 |[-13.56 |-14.38
60 |-11.64|-11.49]-11.63|-12.07 |-12.87 |-14.03 |-14.57 |-13.25|-10.56 | -7.95 | -5.71 | -4.11 | -3.03 | -2.45 | -2.33 | -2.82 | -3.77 | -5.14 | -6.82 | -8.67 |-10.41 [-11.70|-12.15 |-11.97
75 |-743|-768|-783|-781 |-762 | -757 |-752 | -7.60 | -7.23 | -6.64 | -5.70 | -4.81 | -4.06 | -3.51 | -3.22 | -3.22 | -3.51 | -4.05 | -4.78 | -5.64 | -6.35 | -6.83 | -6.98 | -7.07
90 |-5.29 |-6.34|-721|-740 |-7.05 | -6.73 | -6.50 | -6.40 | -6.51 | -6.76 | -6.84 | -6.70 | -6.22 | -5.44 | -4.70 | -4.16 | -3.76 | -3.74 | -3.98 | -4.20 | -4.37 | -4.45 | -4.54 | -4.76
105 | -3.37 | -425 | -5.46 | -6.82 | -7.66 | -7.99 | -8.04 | -7.93 | -7.47 | -6.71 | -5.74 | -4.57 | -3.50 | -2.62 | -2.12 | -2.03 | -2.28 | -2.72 | -3.27 | -3.64 | -3.66 | -3.42 | -3.10 | -3.02
120 | -2.54 | -2.70 | -3.19 | -3.79 | -4.27 | -4.45 | -4.41 | -4.03 | -3.45 | -2.76 | -2.11 | -1.47 | -0.96 | -0.65 | -0.67 | -0.97 | -1.70 | -2.62 | -3.58 | -4.24 | -4.39 | -4.03 | -3.37 [ -2.85
135 | -2.78 | -252 | -2.31 | -2.17 | -2.02 | -1.75 | -1.53 | -1.29 | -1.09 | -0.98 | -1.00 | -1.18 | -1.41 | -1.61 | -1.89 | -2.21 | -2.61 | -3.05 | -3.61 | -4.15 | -4.35 | -4.35 | -3.91 | -3.33
150 | -4.06 | -3.83 | -3.74 | -3.74 | -3.84 | -3.93 | -4.14 | -453 | -5.06 | -5.70 | -6.41 | -7.28 | -8.08 | -8.57 | -8.52 | -7.97 | -7.27 | -6.78 | -6.39 | -6.11 | -5.80 | -5.37 | -4.87 | -4.44
165 | -8.20 | -8.60 | -9.09 | -9.57 |-10.32|-10.92 |-11.77 |-12.76 |-14.06 | -15.92 | -18.58 |-21.04 | -20.02 | -16.69 |-13.88 | -11.75 |-10.23 [ -9.19 | -8.48 | -8.05 | -7.85 | -7.84 | -7.99 | -8.15
180
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| Total Radiated Gain and Efficiency -5.194 dB 30.239 % | Theta -6.334 dB Phi -11.563 dB
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2-D Gain and 3-D Plots

| 2-D Plots | 3-D Plots
0 15 30 45 60 75 90 105 | 120 | 135 | 150 | 165
H |-10.90[-12.53|-12.31|-11.18| -9.96 | -8.91 | -7.84 | -6.94 | -6.58 | -6.86 | -7.62 | -8.87
E1 |[-14.10(-16.03 |-14.08 |-16.04 |-14.83|-11.93|-10.90| -7.03 | -4.78 | -3.67 | -4.94 | -8.42
E2 [-17.32[-19.69(-17.23|-24.95|-15.37| -8.58 | -7.84 |-10.28] -5.01 | -1.68 | -4.94 |-12.61
180 | 195 | 210 | 225 | 240 | 255 | 270 | 285 | 300 | 315 | 330 | 345
H |-9.99 [-10.10| -9.07 | -7.24 | -5.55 | -4.52 | -4.19 | -4.29 | -4.83 | -5.78 | -7.17 | -8.95
E1l |[-13.34|-24.41]-8.09 |-1.51 |-1.19 | -4.28 | -9.99 | -7.34 | -5.26 | -6.38 | -7.63 |-10.36
E2 [-22.62[-10.94|-6.92 | -4.00 | -3.74 | -3.49 | -4.19 | -5.03 | -7.70 |-11.59]-13.46 |-14.41
Average H -7.36 dB El -6.94 dB E2 -7.35dB |
Y N
2-D Gain(H, E1, E2)
10
0 ——H
BN / =
\// " .
-10 W
i}
o
£ W —m—E1
5]
O 20 \\l
-30
E2
-40
0 45 90 135 180 225 270 315
Angle, deg Peak Gain -0.65 dB, 6 = 120 deg, @ = 195 deg
\ / Min Gain -25.29_dB, 6= 45 deg, 9 = 75 deg
| Total Radiated Gain and Efficiency -5.194 dB 30.239 % | Theta -6.334 dB Phi -11.563 dB
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Efficiency(Theta-Polarization and Phi-Polarization)

EUT Frequency 2440 MHz Comment Antenna Matching
IMEI Antenna Type Type
Test Date Thu 02/Feb/2023 11:03:29 Z1
Test Condition FS z2
Tester Z3
Theta-Polarization Gain(dB)
6\ @ v (deg) S EiRP4
| (deg) 0 15 30 45 60 75 90 | 105 | 120 | 135 ] 150 | 165 | 180 | 195 [ 210 | 225 | 240 | 255 | 270 [ 285 | 300 | 315 | 330 | 345 | X sSin@;
0 -14.91 -17.80 -14.58 -17.29
15 |]-16.53|-16.55|-16.14 |-15.84 |-16.05 |-17.09 |-19.49 |-24.58 | -31.30 |-21.25 |-15.83 | -12.79 |-10.99 [-10.15 [-10.20 |-10.91 [-12.25 |-13.59 |-14.35 [-14.37 [-14.24 |-14.44 |-15.08 [-15.92
30 |-14.14]-15.57|-16.65|-17.08 |-17.11|-17.09 |-17.37 |-18.04 |-17.69 |-15.14 |-11.92| -9.39 | -7.72 | -6.89 | -6.99 | -7.95 | -9.68 [-11.63 |-12.89 |-12.74 |-12.03 |-11.72 |-11.99 |-12.82
45 1-16.30|-17.96 |-20.32 |-23.26 |-25.69 |-24.99 |-24.04 |-25.35 |-26.31 |-19.02 |-12.98 | -9.06 | -6.41 | -5.02 | -4.69 | -5.26 | -6.65 | -9.01 |-11.66 |-14.03 |-14.89 |-14.68 |-14.62 |-15.14
60 |-14.95]-13.96 |-13.67 |-14.18 |-15.33 |-16.41 |-16.18 |-14.91 |-13.51 |-12.00 | -9.88 | -7.41 | -5.35 | -3.89 | -3.28 | -3.46 | -4.36 | -5.84 | -7.80 [-10.31 |-13.01 |-15.46 |-16.65 |-16.16
75 [-11.70|-10.64]-9.71 | -9.42 | -9.38 | -9.32 | -8.83 | -8.07 | -7.64 | -7.45 | -7.80 | -7.81 | -7.12 | -6.02 | -5.04 | -4.39 | -4.23 | -4.49 | -5.12 | -6.23 | -7.63 | -9.26 |-10.91 |-11.96
90 |-11.57|-12.60|-11.95|-10.75| -9.68 | -8.71 | -7.75 | -6.99 | -6.55 | -6.87 | -7.73 | -9.04 |-10.29 |-10.70 | -9.45 | -7.49 | -5.84 | -4.85 | -4.49 | -4.61 | -5.21 | -6.22 | -7.59 | -9.46
105 | -7.57 | -9.40 |-11.41]-13.21]-13.53 |-12.44|-10.88 ] -9.38 | -8.28 | -7.20 | -6.29 | -5.43 | -4.69 | -4.17 | -4.02 | -3.86 | -3.78 | -3.73 | -3.74 | -3.92 | -4.26 | -4.72 | -5.35 | -6.32
120 | -5.14 | -5.36 | -5.70 | -6.06 | -6.21 | -5.97 | -5.44 | -4.76 | -3.94 | -3.12 | -2.36 | -1.75 | -1.35 | -1.28 | -1.44 | -1.94 | -2.53 | -3.26 | -3.94 | -4.53 | -4.92 | -5.18 | -5.25 | -5.13
135 | -3.87 | -3.43 | -3.05 | -2.80 | -2.41 | -2.12 | -1.78 | -1.44 | -1.21 | -1.08 | -1.07 | -1.19 | -1.50 | -1.87 | -2.38 | -2.85 | -3.39 | -3.80 | -4.13 | -4.32 | -4.58 | -4.67 | -4.59 | -4.33
150 | -4.84 |-488 |-499 | -488 | -493 | -4.88 | -4.98 | -5.18 | -5.53 | -6.00 | -6.68 | -7.37 | -7.98 | -8.47 | -8.77 | -8.66 | -8.11 | -7.51 | -6.78 | -6.29 | -5.79 | -5.41 | -5.05 | -4.93
165 | -8.56 | -9.19 | -9.89 |-10.67 |-11.42|-12.17 |-12.97 |-13.87 |-15.14 |-16.97 |-19.53 | -22.47 | -24.62 |-24.51 |-22.36 |-19.11 |-15.82 |-13.12 |-11.02 | -9.56 | -8.64 | -8.17 | -8.07 | -8.35
180 |-13.15 -20.43 -13.23 -23.35
Phi-Polarization Gain(dB)
0\ ¢ v(deg) 2EiRP,,
(deg) 0 15 30 45 60 75 90 | 105 | 120 | 135 ] 150 | 165 | 180 | 195 [ 210 | 225 | 240 | 255 | 270 [ 285 | 300 | 315 | 330 | 345 | x sin@;
0
15 |-16.63|-17.92|-20.03 |-21.94 |-20.71 |-17.67 |-15.11 |-13.44 |-12.48 | -12.27 |-12.90 |-14.62 |-18.15 |-25.51 |-25.63 |-18.39 |-15.09 |-13.61 |-13.24 |-13.64 |-14.41 |-15.19 |-15.68 |-15.98
30 [-21.23|-23.33|-26.37|-28.12 |-23.87 |-19.18 |-15.67 |-13.16 |-11.50 |-10.69 |-10.73 |-11.98 |-14.76 |-19.27 |-18.89 |-14.46 |-11.90 |-10.83 |-10.90 |-11.77 |-13.23 |-15.17 |-17.34 |-19.39
45 ]-25.98|-25.78 |-24.10|-23.43 |-25.71 | -40.66 |-24.45 |-16.60 |-12.27 | -9.73 | -8.33 | -8.01 | -9.01 |-11.25|-14.61 |-15.66 |-13.62 [-12.18 |[-11.90 |-12.65 |-14.34 |-16.89 [-20.20 |-23.72
60 [-15.21|-16.14|-17.05|-17.39 |-17.77 |-19.58 |-23.30 |-20.53 |-14.35]-10.33 | -8.00 | -6.87 | -6.88 | -8.00 | -9.77 |-11.93 |-13.34 |-14.00 |-14.30 |-14.59 |-14.89 |-15.02 |-14.91 |-14.86
75 -9.65 |-10.94 |-12.32|-12.57 |-12.15 |-12.46 |-14.35 |-18.84 |-21.27 |-14.28 | -10.04 | -7.70 | -6.65 | -6.65 | -7.39 | -8.75 |-11.05 |-14.27 |-17.43 |-16.57 |-13.60 |-11.25 | -9.87 | -9.42
90 -6.99 | -7.78 | -8.99 | -9.92 |-10.23 |-10.65 |-12.33 |-15.92 | -25.10 |-22.40 |-14.25|-10.46 | -8.30 | -7.17 | -6.66 | -6.97 | -8.50 |-11.58 |-17.17 [-21.24 |-14.57 |-10.38 | -8.15 | -7.05
105 | -5.90 | -6.24 | -7.25 | -8.45 | -9.51 |-10.71|-12.22 |-15.00 |-20.36 |-39.50 |-21.27 |-14.86 |-11.12 | -8.68 | -7.36 | -7.26 | -8.44 |-11.17 |-16.63 |-24.26 |-15.15 |-10.22 | -7.70 | -6.30
120 | -6.59 | -6.59 | -7.31 | -8.47 | -9.93 |-11.79 |-13.66 |-15.81 |-19.05 |-25.50 |-33.64 |-19.15 | -13.65 |-10.58 | -9.01 | -8.76 | -9.86 |-12.46 |-18.06 |-37.91 |-17.03 |-11.50 | -8.65 | -7.14
135 ] -9.94 | -9.93 |-10.67 |-11.89 |-13.24 |-14.65 |-16.08 |-17.62 |-19.39 |-22.20 |-27.77 |-25.61 |-18.26 |-14.03 |-11.62 |-10.43 |-10.41 |-11.56 |-14.49 |-21.14 |-29.44 |-17.17 |-12.70 |-10.62
150 [-11.32|-10.37| -9.88 | -9.92 |-10.18 |-10.79 |-11.84 |-13.10 |-14.71 |-16.68 | -19.41 | -24.21 | -33.53 | -23.89 |-18.32 | -15.54 |-14.43 | -14.72 | -16.64 |-21.31 |-38.02 | -22.21 | -16.13 | -13.09
165 ]-20.70]-18.24 |-17.01 |-16.52 |-16.67 |-17.35|-18.47 |-19.88 | -21.63 | -24.18 | -28.84 |-29.63 | -22.47 |-17.74 |-14.70 |-12.80 |-11.81 |-11.65 |-12.33 |-13.88 |-16.59 |-21.09 |-27.99 |-25.35
180
| Total Radiated Gain and Efficiency -5.332 dB 29.293 % Theta -6.496 dB Phi -11.622 dB
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Efficiency(Graph of Theta-Polarization and Phi-Polarization)
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Aplustech




Efficiency(Theta-Polarization + Phi-Polarization)

Theta-Polarization + Phi-Polarization Gain(dB)
0\ @ v (deg) 2EIRP,
(deg) 0 15 30 45 60 75 90 105 | 120 | 135 | 150 | 165 | 180 | 195 | 210 | 225 | 240 | 255 | 270 | 285 | 300 | 315 | 330 | 345 | x sing;
0
15 |]-13.57|-14.17 |-14.65|-14.89 |-14.77 |-14.36 |-13.76 | -13.12 | -12.42 | -11.75 | -11.11 |-10.60 | -10.23 | -10.03 |-10.08 |-10.20 |-10.43 [-10.59 |-10.75 |-10.98 |[-11.31 |-11.79 |-12.36 |-12.94
30 |]-13.36]-14.90|-16.21|-16.75|-16.28 | -15.00 |-13.43 |-11.94 | -10.56 | -9.36 | -8.27 | -7.48 | -6.94 | -6.65 | -6.72 | -7.07 | -7.64 | -8.20 | -8.77 | -9.22 | -9.58 |-10.10 [-10.88 |-11.96
45 |]-15.86|-17.30|-18.80 |-20.33 |-22.69 | -24.87 | -21.23 |-16.06 | -12.10 | -9.25 | -7.05 | -5.49 | -4.51 | -4.09 | -4.27 | -4.88 | -5.85 | -7.30 | -8.77 [-10.28 |-11.60 |-12.64 [-13.56 |-14.58
60 [-12.07[-11.90|-12.03 |-12.48 |-13.37 |-14.70 |-15.41|-13.86 |-10.90 | -8.07 | -5.83 | -4.12 | -3.04 | -2.47 | -2.40 | -2.88 | -3.84 | -5.22 | -6.92 | -8.93 |-10.84 [-12.22 |-12.68 |-12.45
75 |-754 |-778 | -781|-771 | -754 | -760 | -7.76 | -7.72 | -7.46 | -6.63 | -5.77 | -4.74 | -3.87 | -3.31 | -3.05 | -3.03 | -3.41 | -4.06 | -4.87 | -5.85 | -6.65 | -7.13 | -7.35 | -7.50
90 |-569 |-654|-721]|-730 |-6.94 | -6.56 | -6.45 | -6.47 | -6.49 | -6.75 | -6.86 | -6.68 | -6.17 | -5.58 | -4.82 | -4.21 | -3.96 | -4.01 | -4.26 | -452 | -4.73 | -4.81 | -4.85 | -5.08
105 | -3.64 | -453 | -5.84 | -7.20 | -8.06 | -8.48 | -8.49 | -8.33 | -8.02 | -7.20 | -6.15 | -4.96 | -3.80 | -2.85 | -2.37 | -2.23 | -2.50 | -3.01 | -3.52 | -3.88 | -3.92 | -3.64 | -3.36 | -3.30
120 |-2.79 | -2.92 | -3.42 | -4.09 | -4.67 | -4.96 | -4.83 | -4.43 | -3.81 | -3.09 | -2.36 | -1.67 | -1.10 | -0.80 | -0.74 | -1.12 | -1.79 | -2.77 | -3.77 | -4.53 | -4.66 | -4.27 | -3.62 | -3.01
135 | -2.91 | -255 | -2.36 | -2.30 | -2.07 | -1.88 | -1.62 | -1.34 | -1.14 | -1.05 | -1.06 | -1.17 | -1.41 | -1.61 | -1.89 | -2.15 | -2.60 | -3.13 | -3.75 | -4.23 | -4.57 | -4.43 | -3.97 | -3.41
150 | -3.96 | -3.80 | -3.77 | -3.70 | -3.80 | -3.89 | -4.17 | -4.53 | -5.03 | -5.64 | -6.45 | -7.28 | -7.97 | -8.35 | -8.31 | -7.85 | -7.20 [ -6.75 | -6.35 | -6.16 | -5.79 | -5.32 | -4.72 | -4.31
165 | -8.30 | -8.68 | -9.12 | -9.67 |-10.29|-11.02 |-11.89 |-12.90 |-14.26 |-16.21 |-19.05 |-21.71 | -20.40 |-16.91 |-14.01 |-11.89 |-10.36 [ -9.31 | -8.62 | -8.19 [ -7.99 | -7.95 | -8.03 | -8.26
180
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| Total Radiated Gain and Efficiency -5.332 dB 29.293 % | Theta -6.496 dB Phi -11.622 dB |
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2-D Gain and 3-D Plots

| 2-D Plots 3-D Plots
0 15 30 45 60 75 90 | 105 | 120 | 135 | 150 | 165
H [-11.57]-12.60]-11.95[-10.75| -9.68 | -8.71 | -7.75 | -6.99 | -6.55 | -6.87 | -7.73 | -0.04
E1l [-14.91]-16.53]-14.14]-16.30[-14.95|-11.70|-11.57| -7.57 | -5.14 | -3.87 | -4.84 | -8.56
E2 |-17.80]-19.49]-17.37]-24.04[-16.18] -8.83 | -7.75 |-10.88 | -5.44 | -1.78 | -4.98 |-12.97
180 | 195 | 210 | 225 | 240 | 255 | 270 | 285 | 300 | 315 | 330 | 345
H [-10.29]-10.70]-9.45 | -7.49 | 5.84 | -4.85 | -4.49 | -461 | -5.21 | -6.22 | -7.50 | -9.46
E1 |-13.23]|-24.62] -7.98 | -1.50 | -1.35 | -4.69 |-10.29] -7.12 | -5.35 | -6.41 | -7.72 |-10.99
E2 |-23.35]-11.02] -6.78 | -4.13 [ -394 | -3.74 | -4.49 | -5.12 | -7.80 |-11.66 |-12.89 |-14.35
Average H -7.58 dB E1l -7.09 dB E2 -7.5dB
r N
2-D Gain(H, E1, E2)
10
0 /._R —e—H
. A
-10 WKV /O
0 F
o
= W —\—E1
T
O 20 \\l
-30
E2
-40
0 45 90 135 180 225 270 315
Angle, deg Peak Gain -0.74 dB, 6 = 120 deg, @ = 210 deg
\, J Min Gain 24.87 dB, 6= 45 deg, @ = 75 deg
| Total Radiated Gain and Efficiency -5.332 dB 29.293 % | Theta -6.496 dB Phi -11.622 dB
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Efficiency(Theta-Polarization and Phi-Polarization)

EUT Frequency 2450 MHz Comment Antenna Matching
IMEI Antenna Type Type
Test Date Thu 02/Feb/2023 11:03:29 Z1
Test Condition FS z2
Tester Z3
Theta-Polarization Gain(dB)
0\ @ v (deg) 2EIRP,
| (deg) 0 15 30 45 60 75 90 | 105 | 120 | 135 ] 150 | 165 | 180 | 195 [ 210 | 225 | 240 | 255 | 270 [ 285 | 300 | 315 | 330 | 345 | X sSin@;
0 -15.78 -18.07 -14.90 -17.03
15 |]-16.92|-16.86 |-16.32 |-15.92 |-16.11 |-17.19 |-19.60 |-24.67 |-30.99 |-21.71 |-16.34 |-13.34 |-11.59 [-10.88 [-10.93 |-11.55 |-12.71 |-13.76 |-14.14 |-14.02 |-13.97 |-14.35 |-15.16 |-16.24
30 |-14.13|-15.76|-17.02 |-17.50 |-17.54 |-17.54 |-17.84 |-18.23 |-17.44 |-14.82 |-11.73| -9.44 | -7.78 | -7.03 | -7.18 | -8.15 | -9.81 |-11.35|-12.20 |-11.91 |-11.34 |-11.18 |-11.61 |-12.64
45 |]-16.68|-18.72|-21.50 |-24.65 |-25.99 |-24.31 |-23.36 |-24.39 |-25.06 |-18.84 |-13.01 | -9.17 | -6.52 | -5.10 | -4.70 | -5.36 | -6.83 | -8.92 |-11.66 |-13.70 |-14.34 |-14.21 |-14.38 |-15.19
60 [-15.04|-14.17|-13.96 |-14.55|-15.82 |-17.08 |-16.87 |-15.60 |-14.10|-12.47 |-10.00 | -7.55 | -5.29 | -3.87 | -3.23 | -3.43 | -4.36 | -5.83 | -7.83 |-10.34 |-13.28 |-15.66 |-16.73 |-16.20
75 [-11.37|-10.17]-9.30 | -8.94 | -9.12 | -9.17 | -8.77 | -8.08 | -7.58 | -7.55 | -7.72 | -7.61 | -6.88 | -5.71 | -4.70 | -4.21 | -4.04 | -4.37 | -5.11 | -6.22 | -7.55 | -9.29 |-10.67 |-11.68
90 |-11.75]-12.31]-11.39-10.19| -9.05 | -8.20 | -7.43 | -6.75 | -6.38 | -6.70 | -7.66 | -8.99 |-10.47 |-10.99| -9.79 | -7.88 | -6.19 | -5.22 | -4.79 | -4.99 | -5.60 | -6.68 | -8.08 |-10.07
105 | -8.29 |-10.28 |-12.33 |-14.07 |-14.22 |-12.96 |-11.30] -9.94 | -8.85 | -7.83 | -6.83 | -5.92 | -5.11 | -4.66 | -4.44 | -4.25 | -4.15 | -3.99 | -4.05 | -4.31 | -4.66 | -5.22 | -5.91 | -6.86
120 | -5.44 | -5.65 | -599 | -6.41 | -6.49 | -6.36 | -5.89 | -5.13 | -4.28 | -3.38 | -2.54 | -1.87 | -1.47 | -1.36 | -1.55 | -1.98 | -2.60 | -3.33 | -4.03 | -4.59 | -5.11 | -5.30 | -5.43 | -5.38
135 | -3.76 | -3.39 | -3.10 | -2.81 | -2.49 | -2.20 | -1.80 | -1.50 | -1.22 | -1.13 | -1.06 | -1.20 | -1.42 | -1.80 | -2.21 | -2.76 | -3.27 | -3.67 | -3.97 | -4.25 | -4.52 | -4.65 | -4.60 | -4.28
150 | -4.76 | -4.77 | -4.86 | -4.81 | -4.75 | -4.71 | -4.84 | -499 | -5.41 | -5.83 | -6.47 | -7.09 | -7.69 | -8.18 | -8.28 | -8.32 | -7.87 | -7.19 | -6.61 | -6.02 | -5.58 | -5.11 | -4.84 | -4.74
165 | -8.32 | -9.03 | -9.78 |-10.60 |-11.51 |-12.28 |-13.07 |-14.03 |-15.30 |-17.11 |-19.68 | -22.63 | -24.83 |-24.77 |-22.44 |-19.04 |-15.80 |-13.08 |-10.93 | -9.40 | -8.40 | -7.96 | -7.87 | -8.01
180 |-12.93 -20.49 -13.07 -23.23
Phi-Polarization Gain(dB)
2N @ v(deg) 2EiRP,,
(deg) 0 15 30 45 60 75 90 | 105 | 120 | 135 | 150 | 165 | 180 | 195 | 210 | 225 | 240 | 255 | 270 | 285 [ 300 | 315 | 330 | 345 | x sing;
0
15 |-16.27|-17.74|-20.32 |-23.09 |-22.04 |-18.49 |-15.75 | -14.01 | -13.08 | -12.93 | -13.56 |-15.33 |-18.91 |-26.19 |-25.43 |-18.81 |-15.64 |-14.25 |-13.98 |-14.36 |-14.98 |-15.40 |-15.52 |-15.66
30 [-20.66 |-22.48 |-25.47 |-28.11 |-24.60 |-19.78 |-16.17 |-13.61 |-11.94 |-11.16 |-11.23 |-12.61 |-15.63 |-20.81 |-19.76 |-14.90 |-12.31 |-11.37 |-11.46 |-12.37 |-13.92 |-15.88 |-17.85 |-19.41
45 ]-29.08 |-27.37 |-24.75 | -23.66 |-25.69 |-38.02 |-25.31 |-17.23 |-12.81 |-10.04 | -8.64 | -8.29 | -9.14 |-11.62 |-14.99 |-16.18 |-14.18 |-12.74 |-12.55 |-13.45 |-15.36 |-18.31 |-22.28 |-26.63
60 [-16.31|-17.18|-17.89|-17.99 |-18.23 |-20.13 |-24.23 |-20.97 |-14.59 |-10.37 | -7.97 | -6.93 | -6.96 | -8.13 |-10.16 |-12.27 |-13.61 |-14.25 |-14.73 |-15.26 |-15.80 |-16.15 |-16.12 |-16.03
75 ]-10.49]-11.59|-12.83 |-12.90 |-12.46 |-12.90 |-15.02 |-19.97 |-21.79 |-14.35| -9.82 | -7.64 | -6.71 | -6.78 | -7.69 | -9.12 |-11.17 |-14.33 |-17.75 |-17.53 |-14.58 |-12.21 |-10.48 | -9.99
90 -7.26 | -8.14 | -9.40 |-10.35|-10.66 |-11.11 |-12.74 |-16.52 |-26.42 |-21.70 |-14.12 |-10.49 | -8.45 | -7.26 | -6.99 | -7.41 | -8.97 |-11.79 |-17.35|-21.88 [-15.19 |-10.80 | -8.46 | -7.40
105 | -6.17 | -6.50 | -7.56 | -8.78 |-10.01]-11.16 |-12.70 |-15.56 |-21.30 |-47.60 |-20.51 |-14.68 |-11.20 | -8.89 | -7.72 | -7.73 | -8.91 |-11.59 |-17.08 |-24.21 |-15.35 |-10.41 | -7.84 | -6.49
120 | -6.67 | -6.69 | -7.48 | -8.76 |-10.50 |-12.40 |-14.27 |-16.47 |-19.77 |-26.66 |-31.68 |-19.07 |-13.75 |-10.74 | -9.39 | -9.28 |-10.40 |-12.90 |-18.72 |-38.67 |-17.04 |-11.64 | -8.58 | -7.24
135 ] -9.69 | -9.92 |-10.80 |-12.17 |-13.61 |-15.04 |-16.48 |-17.96 |-19.69 |-22.32 |-27.37 |-26.14 |-18.79 |-14.44 |-12.00 |-11.03 |-10.94 |-12.09 |-15.14 |-22.34 |-29.38 |-17.03 |-12.72 | -10.64
150 [|-11.47|-10.34 |-10.00 |-10.01 |-10.24 |-10.98 |-12.11 |-13.37 |-15.03 |-17.17 |-20.17 |-25.55 |-33.93 |-23.70 | -18.60 |-16.16 |-15.24 |-15.80 |-18.14 |-24.00 |-38.44 |-20.86 |-15.73 |-13.06
165 ]-20.32-18.01|-16.80 |-16.37 |-16.45|-17.03 |-18.10 | -19.43 | -21.20 | -24.09 |-30.24 |-33.56 |-23.16 |-18.11 |-15.06 |-13.22 |-12.30 |-12.18 |-12.88 |-14.53 |-17.39 |-22.24 |-29.10 |-24.77
180
| Total Radiated Gain and Efficiency -5.465 dB 28.414 % Theta -6.574 dB Phi -11.934 dB
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Efficiency(Graph of Theta-Polarization and Phi-Polarization)
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| Total Radiated Gain and Efficiency -5.465 dB 28.414 % | Theta -6.574 dB Phi -11.934 dB
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Efficiency(Theta-Polarization + Phi-Polarization)

Theta-Polarization + Phi-Polarization Gain(dB)
0\ @ v (deg) 2EIRP,
(deg) 0 15 30 45 60 75 90 105 | 120 | 135 | 150 | 165 | 180 | 195 | 210 | 225 | 240 | 255 | 270 | 285 | 300 | 315 | 330 | 345 | x sing;
0
15 |]-13.57|-14.27 |-14.86 |-15.16 |-15.12 |-14.78 | -14.25 | -13.65 | -13.01 | -12.39 | -11.72 |-11.21 | -10.85 | -10.75 |-10.78 | -10.80 | -10.92 |-10.99 | -11.05 |-11.18 |-11.44 |-11.83 |-12.33 [-12.93
30 |-13.26|-14.92|-16.44 |-17.14|-16.76 | -15.51 |-13.91 |-12.32|-10.86 | -9.61 | -8.46 | -7.73 | -7.12 | -6.85 | -6.95 | -7.32 | -7.87 | -8.35 | -8.80 [ -9.12 | -9.43 | -9.91 [-10.68 |-11.81
45 |]-16.44|-18.16|-19.82 |-21.12 |-22.83 |-24.13 | -21.22 |-16.47 | -12.56 | -9.50 | -7.29 | -5.70 | -4.63 | -4.23 | -4.31 | -5.01 | -6.10 | -7.41 | -9.07 [-10.56 |-11.81 |-12.78 [-13.73 |-14.89
60 [|-12.62|-12.41|-12.48 |-12.93|-13.85 |-15.33 |-16.14 |-14.49|-11.33| -8.28 | -5.86 | -4.22 | -3.03 | -2.49 | -2.43 | -2.90 | -3.87 | -5.25 | -7.02 | -9.13 |-11.35 [-12.89 |-13.40 |-13.10
75 |-790 |-781|-771|-747 | -747 | -764 |-785|-7.81 | -742 | -6.73 | -5.63 | -4.61 | -3.78 | -3.20 | -2.93 | -2.99 | -3.27 | -3.95 [ -4.88 | -5.91 | -6.76 | -7.50 | -7.56 | -7.74
90 |-594 |-673|-727|-726 |-6.77 | 641 | -6.31 | -6.31 | -6.34 | -6.56 | -6.78 | -6.67 | -6.33 | -5.73 | -5.16 | -4.63 | -4.35 | -4.36 | -4.56 | -4.90 | -5.15 | -5.26 | -5.26 | -5.52
105 | -4.09 | -498 | -6.31 | -7.65 | -8.61 | -8.96 | -8.93 | -8.89 | -8.61 | -7.83 | -6.65 | -5.38 | -4.15 | -3.27 | -2.77 | -2.64 | -2.90 | -3.29 | -3.84 | -4.27 | -4.30 | -4.07 | -3.76 | -3.66
120 | -3.00 | -3.13 | -3.66 | -4.42 | -5.04 | -5.39 | -5.30 | -4.82 | -4.16 | -3.36 | -2.53 | -1.79 | -1.22 | -0.89 [ -0.89 | -1.24 | -1.93 | -2.88 | -3.88 | -4.59 | -4.84 | -4.39 | -3.72 | -3.20
135 | -2.77 | -252 | -2.42 | -2.33 | -2.17 | -1.98 | -1.65 | -1.40 | -1.16 | -1.10 | -1.05 | -1.19 | -1.34 | -1.57 | -1.78 | -2.16 | -2.58 | -3.09 | -3.65 | -4.18 | -4.51 | -4.41 | -3.98 | -3.38
150 |-3.92 | -3.71 | -3.70 | -3.66 | -3.67 | -3.79 | -4.09 | -4.40 | -4.96 | -5.52 | -6.29 | -7.03 | -7.68 | -8.06 | -7.89 | -7.66 | -7.14 | -6.63 | -6.31 | -5.95 | -5.58 | -5.00 | -4.50 | -4.14
165 | -8.05 | -8.51 | -8.99 | -9.58 |-10.30|-11.03 |-11.88 |-12.93 [-14.31 |-16.32 |-19.31 |-22.29 | -20.90 |-17.26 |-14.33 | -12.21 |-10.70 [ -9.60 | -8.79 | -8.24 | -7.88 | -7.80 | -7.84 | -7.92
180
4 N f " N
Theta-Polarization + Phi-Polarization Gain Thgta—PoI_arlz_anon *
Phi-Polarization Gain 0
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c
.g 20 —105 105
120 120
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-40 —TRG —TRG
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Phi Angle, deg
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| Total Radiated Gain and Efficiency -5.465 dB 28.414 % | Theta -6.574 dB Phi -11.934 dB |
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2-D Gain and 3-D Plots

| 2-D Plots 3-D Plots
0 15 30 45 60 [ 90 105 120 135 150 165
H [-11.75]-12.31]-11.39]-10.19] -9.05 | -8.20 | -7.43 | -6.75 | -6.38 | -6.70 | -7.66 | -8.99
E1 |-15.78|-16.92|-14.13|-16.68 |-15.04 |-11.37 |-11.75| -8.29 | -5.44 | -3.76 | -4.76 | -8.32
E2 |-18.07]-19.60[-17.84]|-23.36|-16.87] -8.77 | -7.43 |[-11.30] -5.89 | -1.80 | -4.84 |-13.07
180 195 210 225 240 255 270 285 300 315 330 345
H [-10.47]-1099] 979 |-7.88 | -6.19 | -5.22 | -4.79 | -4.99 | -5.60 | -6.68 | -8.08 |-10.07
E1 |-13.07|-24.83| -7.69 | -1.42 | -1.47 | -5.11 |-10.47| -6.88 | -5.29 | -6.52 | -7.78 |-11.59
E2 |-23.23]-10.93[-6.61 | -3.97 | -4.03 | -4.05 | -479 | -5.11 | -7.83 |-11.66|-12.20|-14.14
Average H -7.7dB E1l -7.15dB E2 -7.55 dB
r N
2-D Gain(H, E1, E2)
10
0 ——H
-10
)
©
< —8—E1
©
O 20
-30
E2
-40
0 45 90 135 180 225 270 315
Angle, deg Peak Gain -0.89 dB, 6 = 120 deg, @ = 195 deg
\ / Min Gain -24.13_dB, 6= 45 deg, 9 = 75 deg
| Total Radiated Gain and Efficiency -5.465 dB 28.414 % | Theta -6.574 dB Phi -11.934 dB
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Efficiency(Theta-Polarization and Phi-Polarization)

EUT Frequency 2460 MHz Comment Antenna Matching
IMEI Antenna Type Type
Test Date Thu 02/Feb/2023 11:03:29 Z1
Test Condition FS z2
Tester Z3
Theta-Polarization Gain(dB)
0\ @ v (deg) 2EIRP,
| (deg) 0 15 30 45 60 75 90 | 105 | 120 | 135 ] 150 | 165 | 180 | 195 [ 210 | 225 | 240 | 255 | 270 [ 285 | 300 | 315 | 330 | 345 | X sSin@;
0 -16.54 -18.00 -15.37 -17.08
15 |]-17.56|-17.40|-16.61 |-16.12 |-16.27 |-17.34 |-19.82 | -25.01 |-32.23 | -22.43 | -16.98 | -14.02 | -12.26 |-11.46 |[-11.57 |-12.18 |-13.16 |-13.88 |-13.97 [-13.79 [-13.83 |-14.39 |-15.47 |-16.72
30 |-14.40|-16.34|-17.81|-18.45|-18.54 |-18.64 |-18.93 |-19.10|-17.83 |-14.89 |-11.77| -9.35 | -7.75 | -7.07 | -7.14 | -8.04 | -9.52 [-11.12|-11.71 |-11.35|-10.91 |-10.91 |-11.49 |-12.70
45 |-17.14]-19.56 |-22.63 |-25.58 |-25.63 |-23.61 |-22.74 |-23.58 |-24.16 |-18.86 |-13.24 | -9.14 | -6.64 | -5.23 | -4.88 | -5.52 | -6.98 | -9.14 |-11.79 |-13.56 |-14.04 |-14.01 |-14.38 |-15.38
60 [-15.06 |-14.22|-14.14|-14.82 |-16.20 |-17.58 |-17.46 |-16.18 |-14.66 |-12.91 |-10.35] -7.59 | -5.38 | -3.91 | -3.41 | -3.60 | -4.62 | -6.21 | -8.35 |-10.88 |-13.58 |-15.79 |-16.62 |-16.03
75 [-11.27|-10.21]-9.42 | -9.14 | -9.32 | -9.46 | -9.17 | -8.45 | -8.12 | -8.02 | -8.14 | -7.95 | -7.07 | -5.84 | -4.83 | -4.36 | -4.18 | -4.57 | -5.31 | -6.37 | -7.86 | -9.40 |-10.98 |-11.58
90 |-11.69]-12.01]-10.99| -9.86 | -9.00 | -8.25 | -7.41 | -6.73 | -6.44 | -6.77 | -7.62 | -9.05 |-10.57 |-10.84 | -9.79 | -7.95 | -6.23 | -5.28 | -4.94 | -5.06 | -5.68 | -6.77 | -8.30 |-10.17
105 | -8.78 |-10.67 |-13.12 |-14.80 |-14.70 |-13.21 |-11.49 |-10.06 | -9.02 | -8.03 | -7.06 | -6.19 | -5.39 | -4.89 | -4.67 | -4.49 | -4.32 | -4.22 | -4.27 | -4.56 | -4.84 | -5.49 | -6.15 | -7.28
120 | -5.48 | -5.76 | -6.14 | -6.52 | -6.72 | -6.60 | -6.13 | -5.44 | -4.56 | -3.54 | -2.73 | -2.06 | -1.62 | -1.49 | -1.66 | -2.12 | -2.79 | -3.50 | -4.25 | -4.89 | -5.31 | -5.66 | -5.64 | -5.60
135 | -3.96 | -3.48 | -3.14 | -2.87 | -2.60 | -2.29 | -1.94 | -1.65 | -1.41 | -1.25 | -1.22 | -1.32 | -1.54 | -1.86 | -2.35 | -2.79 | -3.37 | -3.77 | -4.16 | -4.46 | -4.69 | -4.77 | -4.75 | -4.46
150 | -4.76 | -4.89 | -4.89 | -4.90 | -4.82 | -4.68 | -4.72 | -492 | -5.41 | -5.94 | -6.57 | -7.25 | -7.76 | -8.19 | -8.46 | -8.45 | -7.97 | -7.40 | -6.77 | -6.21 | -5.67 | -5.27 | -4.96 | -4.87
165 | -8.53 | -9.18 | -9.78 |-10.55]-11.39 |-12.11 |-12.89 |-13.85 |-15.17 |-17.01 |-19.47 |-22.32 | -24.48 | -24.49 |-22.16 |-18.85 |-15.61 |-12.95 |-10.96 | -9.44 | -8.47 | -7.93 | -7.91 | -8.07
180 |-12.76 -21.19 -13.01 -22.64
Phi-Polarization Gain(dB)
2N @ v(deg) 2EiRP,,
(deg) 0 15 30 45 60 75 90 | 105 | 120 | 135 | 150 | 165 | 180 | 195 | 210 | 225 | 240 | 255 | 270 | 285 [ 300 | 315 | 330 | 345 | x sing;
0
15 |-15.60|-17.23 |-20.08 |-23.49 |-22.33 |-18.43 |-15.63 | -13.91 |-13.00 |-12.86 |-13.55 |-15.35 |-18.99 |-25.99 |-24.55 |-18.48 |-15.54 |-14.32 |-14.12 |-14.48 | -14.88 |-14.96 |-14.83 |-14.92
30 [-19.54|-21.20|-24.30|-27.73 |-24.59 |-19.65 |-15.98 |-13.40 |-11.73 | -10.92 | -10.98 | -12.55 | -15.85 |-21.87 |-19.94 |-14.72 |-12.14 |-11.26 |-11.47 |-12.52 |-14.16 |-16.11 |-17.73 | -18.66
45 ]-29.43|-27.17 |-24.33 |-23.11 |-24.84 | -33.47 |-25.09 |-17.07 |-12.72| -9.86 | -8.38 | -8.07 | -9.10 |-11.44 |-14.71 |-15.95 |-14.12 |-12.79 |-12.70 |-13.75 |-15.88 |-19.22 |-23.56 |-28.05
60 [-16.77|-17.57 |-18.03 |-17.79 |-17.98 |-20.00 |-24.81 |-20.88 |-14.25 |-10.15| -7.76 | -6.75 | -6.89 | -8.06 |-10.13|-11.99 |-13.31 |-13.96 |-14.51 |-15.23 |-16.05 |-16.61 |-16.71 |-16.58
75 ]-10.411-11.49]-12.72|-12.69 |-12.31|-12.87 |-15.24 |-20.74 |-21.29 |-13.79| -9.68 | -7.49 | -6.61 | -6.73 | -7.51 | -8.85 |-10.79|-13.81 |-17.29 |-17.77 |-15.03 |-12.58 |-10.82 |-10.27
90 -7.28 | -7.91 | -8.89 | -9.54 | -9.80 |-10.69 |-12.53 |-16.53 |-27.21 |-20.59 |-13.41] -9.91 | -8.14 | -7.15 | -6.65 | -7.01 | -8.38 |-11.34 |-16.71 [-21.91 |-15.36 |-11.07 | -8.64 | -7.55
105 | -6.09 | -6.32 | -7.23 | -8.35 | -9.43 |-10.70 |-12.45 |-15.40 |-21.44 |-39.91 |-19.49 |-14.02 |-10.73 | -8.72 | -7.37 | -7.31 | -8.39 |-11.24 |-16.65 |-23.49 |-15.13 |-10.41 | -7.86 | -6.42
120 | -6.34 | -6.54 | -7.39 | -8.64 |-10.20 |-12.34 |-14.20 |-16.43 |-19.87 |-27.10 |-29.81 | -18.45 | -13.32 |-10.32 | -8.98 | -8.61 | -9.79 |-12.72|-18.64 |-36.91 |-16.58 |-11.28 | -8.57 | -7.12
135 ] -9.46 | -9.79 |-10.65[-11.94 |-13.35|-14.74|-16.11 |-17.61 |-19.43 |-22.11 |-26.77 |-25.67 |-18.49 |-14.15 |-11.68 |-10.33 |-10.41 |-11.97 |-15.14 |-22.79 |-27.65 |-16.34 |-12.17 |-10.23
150 [-11.00|-10.23 | -9.79 | -9.84 | -9.99 |-10.77 |-11.71|-12.95|-14.58 |-16.83 |-20.09 |-25.96 |-33.73 |-23.01 |-18.31 |-16.11 |-15.47 |-16.31 |-19.17 |-26.78 |-29.52 |-19.05 |-14.74 |-12.38
165 ]-19.35|-17.22|-16.12 |-15.65 |-15.75 |-16.30 |-17.28 | -18.57 | -20.33 | -23.15 | -29.85 | -35.93 | -22.85 |-17.71 |-14.71 |-12.94 | -12.08 | -12.04 |-12.83 |-14.59 |-17.65 |-22.95 |-29.13 |-23.42
180
| Total Radiated Gain and Efficiency -5.533 dB 27.972 % Theta -6.727 dB Phi -11.724 dB
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Efficiency(Graph of Theta-Polarization and Phi-Polarization)
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Efficiency(Theta-Polarization + Phi-Polarization)

Theta-Polarization + Phi-Polarization Gain(dB)
0\ @ v (deg) 2EIRP,
(deg) 0 15 30 45 60 75 90 105 | 120 | 135 | 150 | 165 | 180 | 195 | 210 | 225 | 240 | 255 | 270 | 285 | 300 | 315 | 330 | 345 | x sing;
0
15 |]-13.46]-14.30]-15.00]-15.39|-15.31 |-14.84 |-14.23 | -13.59 | -12.95 | -12.41 | -11.92 | -11.62 | -11.42 | -11.31 |-11.36 | -11.27 | -11.18 | -11.08 |-11.03 | -11.11 |-11.31 |-11.66 |-12.13 |-12.72
30 |-13.24|-15.11|-16.93|-17.97 |-17.58 |-16.11 |-14.20 |-12.36 |-10.78 | -9.46 | -8.35 | -7.65 | -7.12 | -6.93 | -6.92 | -7.20 | -7.63 | -8.18 | -8.58 | -8.89 | -9.23 | -9.76 |-10.56 |-11.72
45 ]-16.89 |-18.87|-20.39|-21.16 |-22.21 |-23.18 |-20.75 | -16.19|-12.42 | -9.35 | -7.15 | -5.56 | -4.69 | -4.30 | -4.45 | -5.14 | -6.21 | -7.58 | -9.21 |-10.64 |-11.85 |-12.87 |-13.88 |-15.15
60 [-12.82|-12.57[-12.65-13.05[-13.99 |-15.61 |-16.73 |-14.91 [-11.44 | -8.30 | -5.85 | -4.14 | -3.06 | -2.50 | -2.57 [ -3.01 | -4.07 | -5.54 | -7.41 | -9.52 [-11.63[-13.17 [-13.65 [-13.29
75 |-781|-779|-775|-755|-755 | -7.83 | -821 | -820 | -7.92 | -7.00 | -5.83 | -4.70 | -3.82 [ -3.25 [ -2.96 | -3.04 [ -3.32 [ -4.08 [ -5.04 [ -6.07 [-7.10 [ -7.60 | -7.80 | -7.87
90 | 594 |-648|-6.80|-6.69|-6.37|-6.29|-6.25]-6.30]|-6.40|-659|-6.60|-6.45|-6.18 [ -5.60 [-4.93 |-4.44 |-4.16 [-432|-4.66 |-4.97 [ -5.24 [-5.40 |-5.46 | -5.66
105 | -4.22 | -4.96 | -6.23 | -7.46 | -8.30 | -8.77 | -8.93 | -8.95 | -8.78 | -8.03 | -6.82 | -5.53 | -4.28 | -3.39 | -2.80 | -2.66 | -2.88 | -3.43 | -4.03 | -4.50 | -4.45 | -4.28 | -3.91 | -3.82
120 | -2.88 | -3.12 | -3.71 | -4.44 | -5.11 | -557 | -5.50 | -5.11 | -4.43 | -3.52 | -2.72 | -1.96 | -1.34 | -0.96 | -0.92 | -1.24 | -2.00 | -3.01 | -4.09 | -4.89 | -5.00 | -4.61 | -3.85 | -3.28
135 | -2.88 | -2.57 | -2.43 | -2.36 | -2.25 | -2.05 | -1.78 | -1.54 | -1.34 | -1.21 | -1.21 | -1.30 | -1.45 | -1.61 | -1.87 | -2.09 | -2.59 | -3.16 | -3.83 | -4.40 | -4.67 | -4.48 | -4.03 | -3.44
150 | -3.83 | -3.78 | -3.67 | -3.69 | -3.67 | -3.72 | -3.93 | -4.29 | -4.91 | -5.60 | -6.38 | -7.19 | -7.75 | -8.05 | -8.03 | -7.76 | -7.26 | -6.87 | -6.53 | -6.17 | -5.65 | -5.09 | -4.53 | -4.16
165 | -8.18 | -8.55 | -8.87 | -9.38 |-10.03 |-10.71|-11.54 |-12.59 | -14.01 | -16.06 | -19.09 | -22.13 | -20.58 | -16.88 | -13.99 |-11.95 |-10.49 | -9.46 | -8.78 | -8.28 | -7.97 | -7.80 | -7.88 | -7.95
180
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| Total Radiated Gain and Efficiency -5.533 dB 27.972 % | Theta -6.727 dB Phi -11.724 dB |
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2-D Gain and 3-D Plots

| 2-D Plots 3-D Plots
0 15 30 45 60 [ 90 105 120 135 150 165
H [-11.69[-12.01]-10.99]-9.86 | -9.00 | -8.25 | -7.41 | -6.73 | -6.44 | -6.77 | -7.62 | -9.05
E1 |-16.54|-17.56 |-14.40|-17.14|-15.06 |-11.27 |-11.69 | -8.78 | -5.48 | -3.96 | -4.76 | -8.53
E2 |-18.00]-19.82]-18.93]|-22.74]-17.46] -9.17 | -7.41 |-11.49] -6.13 | -1.94 | -4.72 |-12.89
180 195 210 225 240 255 270 285 300 315 330 345
H |-1057]-10.84]-9.79 |-7.95 | -6.23 | -5.28 | -4.94 | -5.06 | -5.68 | -6.77 | -8.30 [-10.17
E1 |-13.01|-24.48| -7.76 | -1.54 | -1.62 | -5.39 |-10.57 | -7.07 | -5.38 | -6.64 | -7.75 |-12.26
E2 |-20.64]-10.96] -6.77 | -416 | -4.25 | -4.27 | -494 | -5.31 | -8.35 |-11.79]-11.71 |-13.97
Average H -7.73 dB E1l -7.29 dB E2 -7.7 dB
r N
2-D Gain(H, E1, E2)
10
0 ——H
P s AWt
-10 =
o —
o
£ IN —8—E1
3
(O] 20 — \V
-30
E2
-40
0 45 90 135 180 225 270 315
Angle, deg Peak Gain -0.92 dB, 6 = 120 deg, @ = 210 deg
\ / Min Gain -23.18_dB, 6= 45 deg, 9 = 75 deg
| Total Radiated Gain and Efficiency -5.533 dB 27.972 % | Theta -6.727 dB Phi -11.724 dB
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Efficiency(Theta-Polarization and Phi-Polarization)

EUT Frequency 2470 MHz Comment Antenna Matching
IMEI Antenna Type Type
Test Date Thu 02/Feb/2023 11:03:29 Z1
Test Condition FS z2
Tester Z3
Theta-Polarization Gain(dB)
0\ @ v (deg) 2EIRP,
| (deg) 0 15 30 45 60 75 90 | 105 | 120 | 135 ] 150 | 165 | 180 | 195 [ 210 | 225 | 240 | 255 | 270 [ 285 | 300 | 315 | 330 | 345 | X sSin@;
0 -16.96 -17.57 -16.07 -17.15
15 |]-18.32|-17.84 |-16.86 |-16.20 |-16.24 |-17.22 |-19.57 |-24.53 | -33.61 |-23.59 |-17.90 |-14.81 |-13.05 [-12.23 |[-12.21 |-12.78 |-13.54 |-13.94 |-13.85 [-13.70 [-13.86 |-14.59 |-15.86 |-17.35
30 [|-15.10]-17.34]-19.15]-19.86 |-19.93 |-20.03 |-20.39 |-20.42 |-18.65 |-15.29 |-12.06 | -9.64 | -8.03 | -7.37 | -7.47 | -8.45 | -9.75 |-11.04 |-11.43 |-11.08 |-10.72 |-10.86 |-11.64 |-13.04
45 |-17.63]-20.25|-23.51 |-25.79 |-24.86 |-23.02 |-22.24 |-22.96 |-23.31 |-18.89 |-13.54 | -9.60 | -7.09 | -5.62 | -5.26 | -5.98 | -7.47 | -9.61 |-12.03 |-13.56 |-13.91 |-13.97 |-14.48 |-15.67
60 [-15.08|-14.42|-14.40|-15.16 |-16.68 |-18.14 |-18.07 |-16.80 |-15.27 |-13.42 |-10.76 | -7.95 | -5.64 | -4.16 | -3.58 | -3.85 | -4.90 | -6.59 | -8.67 |-11.13|-13.87 |-15.87 |-16.54 |-15.98
75 [-11.35|-10.35]-9.59 | -9.42 | -9.51 | -9.62 | -9.39 | -8.83 | -8.36 | -8.30 | -8.41 | -8.15 | -7.09 | -5.89 | -4.88 | -4.33 | -4.22 | -4.59 | -5.30 | -6.48 | -7.89 | -9.40 |-10.90 |-11.68
90 |-11.71]-11.82|-10.80| -9.71 | -8.88 | -8.10 | -7.38 | -6.71 | -6.45 | -6.73 | -7.57 | -8.98 |-10.36 |-10.74| -9.72 | -7.99 | -6.37 | -5.42 | -5.00 | -5.23 | -5.90 | -6.95 | -8.38 |-10.14
105 | -9.39 |-11.66 |-14.01 |-15.52 |-15.03 |-13.33 |-11.54 |-10.20 | -9.21 | -8.29 | -7.45 | -6.73 | -5.96 | -5.48 | -5.18 | -5.01 | -4.80 | -4.73 | -4.71 | -5.00 | -5.45 | -5.97 | -6.82 | -7.90
120 | -6.03 | -6.14 | -6.50 | -6.96 | -7.25 | -7.22 | -6.66 | -5.96 | -5.04 | -4.06 | -3.10 | -2.38 | -1.93 | -1.81 | -2.00 | -2.42 | -3.11 | -3.87 | -4.62 | -5.22 | -5.77 | -6.04 | -6.14 | -6.07
135 | -4.30 | -3.79 | -3.48 | -3.21 | -2.92 | -2.60 | -2.28 | -2.04 | -1.75 | -1.59 | -1.54 | -1.61 | -1.77 | -2.11 | -2.53 | -3.06 | -3.57 | -3.96 | -4.38 | -4.66 | -4.96 | -5.10 | -5.03 | -4.71
150 | -5.12 | -5.15 | -5.19 | -5.12 | -5.04 | -4.92 | -4.93 | -5.16 | -5.66 | -6.17 | -6.89 | -7.54 | -8.03 | -8.48 | -8.65 | -8.53 | -8.15 | -7.62 | -7.01 | -6.39 | -5.90 | -5.51 | -5.26 | -5.11
165 | -8.57 | -9.20 | -9.88 |-10.63 |-11.26 |-11.90 |-12.63 |-13.57 |-14.89 |-16.69 |-19.07 |-21.74 |-23.84 |-23.92 |-21.76 |-18.56 |-15.42 |-12.81 |-10.79 | -9.31 | -8.45 | -8.02 | -7.90 | -8.16
180 |-12.73 -22.02 -13.10 -22.13
Phi-Polarization Gain(dB)
2N @ v(deg) 2EiRP,,
(deg) 0 15 30 45 60 75 90 | 105 | 120 | 135 | 150 | 165 | 180 | 195 | 210 | 225 | 240 | 255 | 270 | 285 [ 300 | 315 | 330 | 345 | x sing;
0
15 |-15.46|-17.28 |-20.33 |-24.23 |-22.92 |-18.87 |-15.97 |-14.25 | -13.36 | -13.26 |-13.96 |-15.78 |-19.47 |-26.19 |-24.22 |-18.63 |-15.90 |-14.81 |-14.71 |-15.00 |-15.14 |-14.95 |-14.63 |-14.72
30 [-18.97 |-20.62 |-23.89 |-27.98 |-25.25 |-20.15 |-16.37 |-13.73 |-12.03 | -11.20 |-11.42 |-12.91 |-16.49 |-23.53 |-20.54 |-14.96 |-12.47 |-11.66 |-11.99 |-13.18 |-14.96 |-16.74 |-17.90 |-18.32
45 |-28.46 |-27.09 |-24.48 | -23.31 | -24.86 |-30.75 |-24.27 |-17.12 |-12.94 |-10.38 | -8.89 | -8.68 | -9.52 |-11.76 |-14.87 |-16.04 |-14.45 |-13.30 |-13.35 |-14.57 |-16.92 |-20.36 |-24.71 |-27.90
60 |[-17.84|-18.58|-18.73|-18.17 |-18.25 |-20.44 |-25.83 |-21.08 |-14.33 |-10.37 | -8.06 | -6.94 | -6.96 | -8.11 |-10.06 |-12.08 |-13.48 |-14.24 |-14.92 |-15.84 |-16.92 |-17.70 |-17.84 |-17.72
75 |]-11.28-12.30(-13.17 |-13.02 |-12.66 |-13.36 |-15.94 |-21.84 |-20.92 |-13.63 | -9.59 | -7.51 | -6.52 | -6.70 | -7.41 | -8.83 |-10.91 |-13.91 |-17.48 |-18.50 |-15.97 |-13.45|-11.81 |-11.03
90 -7.53 | -8.33 | -9.44 |-10.01 |-10.28 |-10.94 |-12.92 |-17.15 |-28.89 | -20.05 |-13.21 | -9.85 | -7.97 | -7.05 | -6.62 | -6.97 | -8.43 |-11.34 |-16.51 [-22.16 |-16.08 |-11.62 | -9.18 | -7.93
105 | -6.29 | -6.63 | -7.55 | -8.71 | -9.86 |-10.97 |-12.70 |-15.78 |-22.12 |-35.41 |-19.02 |-13.86 |-10.76 | -8.67 | -7.49 | -7.43 | -8.65 |-11.38 |-16.59 |-22.90 |-15.34 |-10.61 | -8.01 | -6.54
120 | -6.41 | -6.66 | -7.66 | -9.15 |-10.87 |-12.66 |-14.50 |-16.79 |-20.41 |-28.16 |-28.87 |-18.44 |-13.41 |-10.45 | -9.11 | -8.91 |-10.09 |-12.93 |-19.02 |-34.60 |-16.57 |-11.35| -8.54 | -7.10
135 ] -9.66 | -9.90 |-10.84|-12.16 |-13.48 |-14.71|-16.02 |-17.58 | -19.56 |-22.36 |-26.90 |-25.28 | -18.51 |-14.21 |-11.81 |-10.75 |-10.89 |-12.32 |-15.68 |-24.02 |-25.91 |-15.99 |-12.07 |-10.20
150 [-10.93|-10.32] -9.87 | -9.90 |-10.32]-10.82 |-11.75|-12.89 |-14.49 |-16.75 |-20.12 | -26.53 | -34.97 |-23.14 |-18.54 |-16.55 |-16.17 |-17.36 |-20.86 |-30.75 |-25.34 |-17.82 |-14.21 |-12.14
165 ]-19.10]-17.15|-16.08 |-15.64 |-15.73 |-16.25 |-17.15 | -18.33 | -20.01 | -22.80 |-28.75 | -33.60 | -22.64 |-17.66 |-14.76 |-13.11 |-12.31 |-12.38 |-13.27 |-15.17 |-18.48 |-24.38 | -30.04 |-23.15
180
| Total Radiated Gain and Efficiency -5.798 dB 26.312 % Theta -7.008 dB Phi -11.940 dB

Aplustech




Efficiency(Graph of Theta-Polarization and Phi-Polarization)
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| Total Radiated Gain and Efficiency -5.798 dB 26.312 % | Theta -7.008 dB Phi -11.940 dB
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Efficiency(Theta-Polarization + Phi-Polarization)

Theta-Polarization + Phi-Polarization Gain(dB)
0\ @ v (deg) 2EIRP,
(deg) 0 15 30 45 60 75 90 105 | 120 | 135 | 150 | 165 | 180 | 195 | 210 | 225 | 240 | 255 | 270 | 285 | 300 | 315 | 330 | 345 | x sing;
0
15 |-13.65|-14.54 |-15.25 |-15.57 | -15.40 | -14.96 | -14.40 | -13.86 |-13.32 | -12.88 | -12.49 |-12.26 | -12.16 | -12.06 |-11.94 |-11.78 |-11.55 [-11.34 | -11.25 |-11.29 |-11.44 | -11.76 |-12.19 |-12.83
30 |]-13.61]-15.67|-17.89|-19.24|-18.81|-17.08 |-14.92 |-12.89|-11.17 | -9.77 | -8.72 | -7.96 | -7.45 | -7.27 | -7.26 | -7.57 | -7.89 | -8.33 | -8.69 [ -8.99 | -9.33 | -9.86 [-10.72|-11.91
45 |]-17.29]-19.43|-20.96 |-21.37 |-21.85|-22.34 | -20.13 |-16.11 |-12.56 | -9.81 | -7.61 | -6.11 | -5.13 | -4.67 | -4.81 | -5.57 | -6.68 | -8.06 | -9.63 [-11.03 |-12.15|-13.07 [-14.09 |-15.42
60 [-13.23[-13.01[-13.04 |-13.40 |-14.38 |-16.13 |-17.40|-15.42|-11.76 | -8.62 | -6.19 | -4.41 | -3.24 | -2.69 | -2.70 | -3.24 | -4.34 | -5.90 | -7.75 | -9.87 |-12.12[-13.68 |-14.13 |-13.75
75 |-830|-821|-801]-785|-7.80)-8.09|-852|-862]-813|-7.18|-595|-481|-3.79 |-3.27 |-2.95[-3.01 | -3.38 | -4.11 |[-5.04 | -6.22 | -7.26 | -7.96 | -8.32 | -8.33
90 |-6.13 |-6.72|-7.06 | -6.85 | -6.51 | -6.28 | -6.31 | -6.33 | -6.43 | -6.53 | -6.52 | -6.38 | -5.99 | -5.50 | -4.89 | -4.44 | -4.27 | -4.43 | -4.70 | -5.14 | -5.50 | -5.68 | -5.75 | -5.89
105 | -4.56 | -5.44 | -6.67 | -7.89 | -8.71 | -8.98 | -9.07 | -9.14 | -8.99 | -8.28 | -7.16 | -5.96 | -4.72 | -3.78 | -3.17 | -3.04 | -3.30 [ -3.88 | -4.44 | -4.93 | -5.03 | -4.69 | -4.36 | -4.16
120 | -3.21 | -3.38 | -4.03 | -4.91 | -5.68 | -6.13 | -6.00 | -5.62 | -4.92 | -4.04 | -3.09 | -2.27 | -1.63 | -1.25 | -1.23 | -1.54 | -2.32 | -3.36 | -4.47 | -5.21 | -5.42 | -4.92 | -4.17 | -3.54
135 | -3.19 | -2.84 | -2.75 | -2.69 | -2.55 | -2.34 | -2.10 | -1.92 | -1.68 | -1.55 | -1.53 | -1.59 | -1.68 | -1.85 | -2.05 | -2.38 | -2.83 | -3.37 | -4.07 | -4.61 | -4.93 | -4.76 | -4.25 | -3.63
150 | -4.11 | -4.00 | -3.92 | -3.87 | -3.91 | -3.93 | -4.11 | -4.48 | -5.13 | -5.81 | -6.69 | -7.49 | -8.02 | -8.33 | -8.23 | -7.80 | -7.51 [ -7.18 | -6.83 | -6.37 | -5.85 | -5.26 | -4.74 | -4.32
165 | -8.20 | -8.55 | -8.95 | -9.44 | -9.93 [-10.54 |-11.32|-12.32 [-13.73 |-15.74 | -18.63 | -21.47 | -20.19 |-16.74 |-13.97 | -12.02 | -10.58 | -9.58 | -8.85 | -8.31 | -8.04 | -7.92 | -7.87 | -8.02
180
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| Total Radiated Gain and Efficiency -5.798 dB 26.312 % | Theta -7.008 dB Phi -11.940 dB |

Aplustech




2-D Gain and 3-D Plots

2-D Plots 3-D Plots
0 15 30 45 60 [ 90 105 120 135 150 165
H |-11.71]-12.82|-10.80|-9.71 | -8.88 | -8.10 | -7.38 | -6.71 | -6.45 | -6.73 | -7.57 | -8.98
E1 |-16.96|-18.32|-15.10|-17.63 |-15.08 |-11.35]-11.71] -9.39 | -6.03 | -4.30 | -5.12 | -8.57
E2 |-17.57|-19.57 |-20.39 |-22.24 |-18.07 | -9.39 | -7.38 |-11.54| -6.66 | -2.28 | -4.93 |-12.63
180 195 210 225 240 255 270 285 300 315 330 345
H |-10.36]-10.74]-9.72 | -7.99 | -6.37 | -5.42 | -5.00 | -5.23 | -5.90 | -6.95 | -8.38 |-10.14
E1 |-13.10(|-23.84| -8.03 | -1.77 | -1.93 | -5.96 |-10.36| -7.09 | -5.64 | -7.09 | -8.03 |-13.05
E2 |-22.13]-10.79] -7.01 | -4.38 | -4.62 | -4.71 | -5.00 | -5.30 | -8.67 |-12.03|-11.43|-13.85
Average H -7.76 dB El -7.6dB E2 -7.92 dB
4 N
2-D Gain(H, E1, E2)
10
0 —e—H
Ay
&N
-10 ;7
m o j g
©
= W —=—E1
T
O 20 L
-30
E2
-40
0 45 90 135 180 225 270 315
Angle, deg Peak Gain -1.23 dB, 6 = 120 deg, @ = 210 deg
\, S Min Gain 22.34_dB, 6= 45 deg, 9= 75 deg
| Total Radiated Gain and Efficiency -5.798 dB 26.312 % | Theta -7.008 dB Phi -11.940 dB
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Efficiency(Theta-Polarization and Phi-Polarization)

EUT Frequency 2480 MHz Comment Antenna Matching
IMEI Antenna Type Type
Test Date Thu 02/Feb/2023 11:03:29 Z1
Test Condition FS z2
Tester Z3
Theta-Polarization Gain(dB)
0\ @ v (deg) 2EIRP,
| (deg) 0 15 30 45 60 75 90 | 105 | 120 | 135 ] 150 | 165 | 180 | 195 [ 210 | 225 | 240 | 255 | 270 [ 285 | 300 | 315 | 330 | 345 | X sSin@;
0 -17.01 -17.20 -16.75 -17.20
15 |]-18.65]-17.93|-16.60 |-15.78 |-15.72 | -16.58 |-18.70 |-23.07 |-31.81 | -24.98 | -18.81 |-15.59 |-13.75 [-12.89 [-12.81 |-13.25 [-13.77 |-13.93 |-13.68 [-13.51 [-13.79 [-14.72 |-16.20 |-17.89
30 |]-15.70|-18.42 |-20.46 |-20.93 |-20.64 |-20.68 |-21.39 |-21.88 | -19.85 | -15.95 |-12.47 | -9.85 | -8.30 | -7.54 | -7.62 | -8.53 | -9.81 [-10.98 |-11.20 |-10.81 |-10.56 |-10.80 |-11.73 |-13.37
45 |-17.68|-20.39 |-23.53 |-25.13 |-23.84 |-22.07 |-21.49 |-22.11 |-22.33 |-18.52 |-13.59 | -9.82 | -7.32 | -5.91 | -5.57 | -6.19 | -7.80 | -9.93 |-12.15|-13.42 |-13.67 |-13.75 |-14.35 |-15.62
60 [-14.99|-14.45|-14.47|-15.32 |-16.90 |-18.48 |-18.42 |-17.17 |-15.62 |-13.67 |-10.87 | -7.99 | -5.66 | -4.21 | -3.61 | -3.92 | -4.97 | -6.67 | -8.99 |-11.39 |-13.94 |-15.78 |-16.32 |-15.78
75 [-11.38|-10.43] -9.65 | -9.43 | -9.47 | -9.68 | -9.41 | -8.87 | -8.50 | -8.55 | -8.54 | -8.24 | -7.17 | -5.81 | -4.85 | -4.40 | -4.37 | -4.68 | -5.38 | -6.54 | -7.98 | -9.52 |-10.97 |-11.73
90 |-11.71]-11.69|-10.64| -9.57 | -8.90 | -8.17 | -7.48 | -6.82 | -6.57 | -6.77 | -7.64 | -9.03 |-10.29 |-10.65| -9.62 | -7.99 | -6.35 | -5.39 | -5.08 | -5.32 | -5.91 | -7.01 | -8.47 |-10.24
105 ]-10.02 |-12.29 |-14.63 |-15.76 |-14.87 |-13.09 |-11.37] -9.99 | -9.00 | -8.34 | -7.52 | -6.83 | -6.18 | -5.73 | -5.49 | -5.29 | -5.17 | -4.93 | -5.00 | -5.32 | -5.80 | -6.43 | -7.26 | -8.40
120 | -6.29 | -6.40 | -6.77 | -7.30 | -7.61 | -7.48 | -7.08 | -6.35 | -5.36 | -4.34 | -3.29 | -2.56 | -2.10 | -1.95 | -2.16 | -2.63 | -3.35 | -4.11 | -4.90 | -5.62 | -6.11 | -6.48 | -6.41 | -6.37
135 | -4.23 | -3.95 | -3.63 | -3.34 | -3.17 | -2.84 | -2.60 | -2.33 | -2.02 | -1.81 | -1.73 | -1.73 | -1.93 | -2.20 | -2.66 | -3.13 | -3.62 | -4.08 | -4.48 | -4.84 | -5.07 | -5.16 | -5.18 | -4.85
150 | -5.36 | -5.37 | -5.30 | -5.19 | -5.09 | -4.99 | -5.05 | -5.24 | -5.79 | -6.27 | -7.02 | -7.64 | -8.23 | -8.55 | -8.95 | -8.76 | -8.25 | -7.76 | -7.10 | -6.52 | -5.95 | -5.60 | -5.45 | -5.44
165 | -8.66 | -9.20 | -9.90 |-10.40 |-10.95 |-11.54 |-12.25 |-13.22 |-14.49 |-16.23 | -18.46 |-20.99 |-22.95 |-23.20 |-21.21 |-18.18 |-15.12 |-12.56 |-10.58 | -9.23 | -8.44 | -7.82 | -7.87 | -8.08
180 |-12.70 -22.39 -12.94 -21.76
Phi-Polarization Gain(dB)
2N @ v(deg) 2EiRP,,
(deg) 0 15 30 45 60 75 90 | 105 | 120 | 135 | 150 | 165 | 180 | 195 | 210 | 225 | 240 | 255 | 270 | 285 [ 300 | 315 | 330 | 345 | x sing;
0
15 |-15.32|-17.15|-20.42 |-24.62 |-23.36 |-19.08 |-16.17 |-14.41 |-13.55 |-13.47 |-14.23 |-16.12 |-19.83 |-26.35 |-23.91 |-18.63 |-16.08 | -15.14 |-15.07 |-15.23 |-15.16 |-14.72 |-14.36 |-14.44
30 [-18.33|-20.12 |-23.52 |-28.22 |-25.95 |-20.58 |-16.77 |-14.03 |-12.29 |-11.42 |-11.57 |-13.09 |-16.81 |-25.00 |-21.04 |-15.15 |-12.66 |-11.96 |-12.41 |-13.76 |-15.59 |-17.10 |-17.69 |-17.76
45 |-27.58 |-27.25|-25.00 |-23.73 |-25.00 |-29.17 |-23.50 |-16.97 |-12.99 |-10.52 | -9.13 | -8.88 | -9.85 |-12.03 |-15.03 |-15.98 |-14.55 [-13.60 |-13.84 |-15.23 |-17.77 |-21.33 |-25.19 |-26.97
60 [-19.16 |-19.64 |-19.30 |-18.40 |-18.39 |-20.64 |-26.41 |-21.19 |-14.40 |-10.48 | -8.09 | -7.02 | -7.03 | -8.05 | -9.99 |-11.92|-13.39 |-14.36 |-15.32 |-16.52 |-17.91 |-19.05 |-19.31 |-19.09
75 ]-11.81|-12.721-13.46 |-13.18 |-12.84 |-13.64 |-16.39 |-22.38 | -20.32 |-13.39 | -9.47 | -7.41 | -6.47 | -6.62 | -7.37 | -8.67 |-10.80 |-13.80 |-17.54 |-19.22 |-16.79 |-14.21 |-12.46 |-11.65
90 -7.95 | -8.54 | -9.42 |-10.02 |-10.26 |-11.15|-13.28 |-17.77 |-30.57 |-19.40 |-12.97 | -9.71 | -7.94 | -7.01 | -6.67 | -6.96 | -8.35 |-11.26 |-16.13 [-21.82 |-16.54 |-12.02 | -9.60 | -8.29
105 | 6.41 | -6.56 | -7.53 | -8.69 | -9.82 |-11.03|-12.90 |-16.17 |-23.03 |-32.22 |-18.41 |-13.53 |-10.63 | -8.62 | -7.54 | -7.53 | -8.65 |-11.37 |-16.35|-21.83 |-15.26 |-10.67 | -8.15 | -6.71
120 | -6.70 | -6.88 | -7.85 | -9.32 |-11.01 |-12.72 |-14.61 |-17.03 |-20.84 |-29.52 |-28.24 |-18.37 | -13.49 |-10.57 | -9.04 | -8.91 |-10.19 |-13.13 |-19.34 |-30.67 |-16.16 |-11.13 | -8.51 | -7.20
135 | -9.78 |-10.04 |-10.95 |-12.25 |-13.46 |-14.54 |-15.80 | -17.44 | -19.58 | -22.53 | -27.06 |-24.98 | -18.45 [-14.26 |-11.87 |-10.83 |-11.07 |-12.62 |-16.21 |-25.44 |-24.24 |-15.48 |-11.80 |-10.08
150 [-10.71]-10.13] -9.89 | -9.93 |-10.28 |-10.87 |-11.65 |-12.73 |-14.28 | -16.48 | -19.95 | -26.38 | -37.38 | -23.46 |-18.84 |-16.88 |-16.69 |-18.23 |-22.47 |-32.15 |-22.67 |-16.82 |-13.66 |-11.82
165 |-19.22|-17.20|-16.19 |-15.78 |-15.85 |-16.27 |-17.01 | -18.09 | -19.65 |-22.17 |-27.23 |-29.71 |-21.95 |-17.34 |-14.59 |-13.02 |-12.36 |-12.49 |-13.47 |-15.52 |-19.09 |-25.74 |-31.56 |-23.16
180
| Total Radiated Gain and Efficiency -5.937 dB 25.487 % Theta -7.163 dB Phi -12.026 dB

Aplustech




Efficiency(Graph of Theta-Polarization and Phi-Polarization)
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Efficiency(Theta-Polarization + Phi-Polarization)

Theta-Polarization + Phi-Polarization Gain(dB)
0\ @ v (deg) 2EIRP,
(deg) 0 15 30 45 60 75 90 105 | 120 | 135 | 150 | 165 | 180 | 195 | 210 | 225 | 240 | 255 | 270 | 285 | 300 | 315 | 330 | 345 | x sing;
0
15 |-13.66 |-14.51 |-15.09 |-15.25 |-15.03 |-14.64 |-14.24 | -13.86 |-13.49 | -13.17 | -12.93 |-12.84 | -12.79 | -12.70 |-12.49 | -12.14 |-11.76 [-11.48 | -11.31 |-11.28 |-11.41 |-11.71 |-12.17 [-12.82
30 |]-13.81]-16.18|-18.72]-20.19|-19.52|-17.62 |-15.48 | -13.37 |-11.59 |-10.11 | -8.99 | -8.16 | -7.73 | -7.46 | -7.43 | -7.67 | -7.99 | -8.43 | -8.75 [ -9.03 | -9.37 | -9.89 [-10.75|-12.02
45 |]-17.26|-19.58 |-21.19 |-21.36 |-21.37|-21.30 |-19.37 |-15.81 |-12.51 | -9.88 | -7.80 | -6.31 | -5.39 | -4.96 | -5.10 | -5.76 | -6.97 | -8.38 | -9.90 [-11.22|-12.24|-13.05 [-14.01 |-15.31
60 |-13.58|-13.30|-13.24 |-13.58 |-14.57 |-16.42 |-17.78 | -15.72|-11.96 | -8.78 | -6.25 | -4.47 | -3.28 | -2.71 | -2.71 | -3.28 | -4.39 | -5.99 | -8.08 |-10.23 |-12.48 |[-14.10 |-14.55 |-14.12
75 | -858 |-842|-814|-790|-7.83|-821|-862|-868|-822]|-732|-597|-479|-3.80|-3.19 |-2.92 [-3.02 | -3.48 | -4.18 [ -5.12 | -6.31 | -7.44 | -8.25 | -8.64 | -8.68
90 | -6.42 |-6.83|-698|-678 |-652|-6.40 | -6.47 | -6.48 | -6.55 | -6.54 | -6.52 | -6.35 | -5.95 | -5.45 | -4.89 | -4.43 | -4.23 | -4.39 |-4.75 | -5.22 | -555 [ -5.82 | -5.99 | -6.15
105 | -4.84 | -553 | -6.76 | -7.91 | -8.64 | -8.93 | -9.06 | -9.05 | -8.83 | -8.32 | -7.18 | -5.99 | -4.85 | -3.93 | -3.38 | -3.26 | -3.56 | -4.04 | -4.69 | -5.22 | -5.33 | -5.04 | -4.67 | -4.46
120 | -3.48 | -3.62 | -4.27 | -5.18 | -5.98 | -6.34 | -6.37 | -5.99 | -5.24 | -4.33 | -3.28 | -2.45 | -1.80 | -1.39 | -1.35 | -1.71 | -2.53 | -3.60 | -4.75 | -5.61 | -5.70 | -5.20 | -4.32 | -3.75
135 |-3.16 | -2.99 | -2.89 | -2.81 | -2.78 | -2.56 | -2.40 | -2.20 | -1.94 | -1.77 | -1.72 | -1.71 | -1.83 | -1.94 | -2.17 | -2.45 | -2.90 | -3.51 | -4.20 | -4.80 | -5.02 | -4.77 | -4.32 | -3.71
150 | -4.25 | -4.12 | -4.00 | -3.93 | -3.94 | -3.99 | -4.19 | -453 | -5.21 | -5.87 | -6.80 | -7.58 | -8.22 | -8.41 | -8.53 | -8.14 | -7.67 | -7.39 | -6.98 | -6.51 | -5.86 | -5.28 | -4.84 | -4.54
165 | -8.29 | -8.56 | -8.98 | -9.29 | -9.73 |-10.28 |-11.00 |-12.00 |-13.33 | -15.24 |-17.92 |-20.44 | -19.41 |-16.34 |-13.73 | -11.86 |-10.51 [ -9.51 | -8.78 | -8.31 | -8.08 | -7.75 | -7.85 | -7.95
180
4 N f " N
Theta-Polarization + Phi-Polarization Gain Thgta—PoI_arlz_anon *
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2-D Gain and 3-D Plots

2-D Plots 3-D Plots
0 15 30 45 60 75 90 | 105 | 120 | 135 | 150 | 165
H [-11.71]-11.69]-10.64|-957 | -8.90 | -8.17 | -7.48 | -6.82 | -657 | -6.77 | -7.64 | -0.03
E1 [-17.01]-18.65]-15.70|-17.68 [-14.99 |-11.38 |-11.71 |-10.02| -6.29 | -4.23 | -5.36 | -8.66
E2 |-17.20]-18.70]-21.39|-21.49|-18.42] -9.41 | -7.48 |-11.37] -7.08 | -2.60 | -5.05 |-12.25
180 | 195 | 210 | 225 | 240 | 255 | 270 | 285 | 300 | 315 | 330 | 345
H [-10.29]-10.65]-9.62 |-7.99 | -6.35 | -5.39 | -5.08 | -5.32 | -5.91 | -7.01 [ -8.47 |-10.24
El |-12.94]-22.95]-8.23 |-1.93 [ -2.10 | -6.18 [-10.29] -7.17 | -5.66 | -7.32 | -8.30 |-13.75
E2 |-21.76]-10.58] -7.10 | -4.48 | -4.90 | -5.00 | -5.08 | -5.38 | -8.99 |-12.15|-11.20]-13.68
Average H -7.79 dB El -7.75 dB E2 -8.08 dB
r N
2-D Gain(H, E1, E2)
10
0 ——H
WJ : e,
-10 —w
oM = @
°© A
= —a—E1
©
O 20 !
-30
E2
-40
0 45 90 135 180 225 270 315
Angle, dB Peak Gain -1.35 dB, 6 = 120 deg, @ = 210 deg
\\ S Min Gain 21.37 dB, 6= 45 deg, ® = 60 deg
| Total Radiated Gain and Efficiency -5.937 dB 25.487 % | Theta -7.163 dB Phi -12.026 dB
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