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Requirements of Antenna Design and Measurement

Requirements of Antenna Design

WIFI/BT 2400-2500MHz,5100-5900MHz
LTE Main 1 700-960MHz,1710-2690MHz
LTE DIV 1 1710-2690MHz

Requirements of Measurement

OTA Test Item Specification (Free Space) m

WIFI/BT 2400-2500MHz2>50%,5100-5900MHz>50%
LTE Main 700-960MHz235%,1710-2690MHz2>35%
LTE DIV 1710-2690MHz235%
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Requirements of Antenna Design and Measurement
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Requirements of Antenna Design and Measurement

BT RERtRER.
FSe | B« M EAET B K FHife
1o | BEERIFM. 2.4GC2 5G ¢
2o FB 31« 5000 a
3a B, = 3 Hre <250 @
F RN >10dB« o
BT-2/3/4/5Ge >15dB»
4o | REIBEEL BT-V2X- >15dBe
BT-WiFie =>15dB»
BT-GNSS« >25dB o
5¢ | REEHE. =50% - P
s |2 EF | 9B 0°. 30°. 60°. 90°. | EETIEE<12dB. TR E
HE. 120°. 150°. 180°« T F 8@ 10dB B9 £ 2 fn<C30°q mEHL.
7o | B2MESTIE TRP. =15 F 30 Max power-4 5dB- B
8¢ | BemMAE TIS- <fEF3 Min sensitivity+6.5dB EDR-2DH5+
R im%& P SPEC
PASSIVE SYSTEM ALLIANCE

INPAQ TECHNOLOGY CO. LTD. 8 WeE CONNECT We PROTECT PSA



Antenna Placement & Solution
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VSWR Results
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VSWR Resul

ts
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VSWR Results
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VSWR Resq;ts
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Isolation Results
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Isolation Results
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Isolation Results
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Isolation Results
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Isolation Results
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Isolation Results
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Test Setup for Radiation Pattern Measurement

ETS Ams-8600 12.91x3.05x3.05 m3 Tapered Chamber

Dual Polarization
Horn Antenna

| S
,ﬂﬁl'u i t?‘
YT TR

QUIPMENT BRAND MODULE TYPE
Spectrum Agilent E4402B
. . . ! Signal Generator Agilent 8960
Figure 1: System diagram for test system including ; X
) . . * Switch Agilent 3499A
compact-size tapered anechoic chamber and optional test
. . Switch ETS 2090
instrumentation
* Network Analyzer Agilent N5230A
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3D/2D Radiation Pattern ults
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3D/2D Radiation Pattern Results

Freq:960MHz - Freq:1890MHz

LTE-Main
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3D/2D Radiation Pattern Results

045 LTE-Main 0:60°
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3D/2D Radiation Pattern Results

0:70° LTE-Main 0:80°
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3D/2D Radiation Pattern Results

0:85° LTE-Main 0:90°
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3D/2D Radiation Pattern Results

Freq:2170MHz

LTE-Div
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3D/2D Radiation Pattern Results

270

045 LTE-Div 0:60°
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3D/2D Radiation Pattern Results

0:70° LTE-Div 0:80°
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3D/2D Radiation Pattern Results

0:85° LTE-Div 0:90°
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3D/2D Radiation Pattern Results

Freq:2450MHz Freq:5450MHz

WIFI1
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3D/2D Radiation Pattern Results

270

2450MHz @ ©:90° 5450MHz @ ©:90°
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3D/2D Radiation Pattern Results

Freq:2450MHz Freq:5450MHz

WIFI2
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3D/2D Radiation Pattern Results

2450MHz @ ©:90° 5450MHz @ ©:90°
WIFI2
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Results Summary-Peak Gain & Efficiency [remain antenna

Frequenc|Efficienc|Efficiency| Maxgan Frequenc|Efficiency|Efficiency|MaxGain/ Frequenc|Efficiency|Efficiency|MaxGain/
y/IMhz | y/dB | % /dBi y/Mhz / dB | % dBi y/Mhz / dB ! % dBi
700 -4.57 34.9 -0.91 1710 -3.59 43.75 3.91 2290 -3.31 46.67 2.27
710 -3.89 40.84 -0.37 1730 -4.04 39.43 2.68 2310 -3.77 41.98 0.67
720 -3.48 44.87 0.82 1750 -3.29 46.88 3.79 2330 -3.73 42.36 1.58
730 -3.45 45.19 1.01 1770 -2.70 53.7 4.07 2350 -3.34 46.34 1.94
740 -3.90 40.73 0.38 1790 -2.78 52.72 3.97 2370 -3.54 44.26 2.18
750 -4.57 34.94 -1.2 1810 -2.85 51.88 3.92 2390 -3.3 46.77 2.7
770 -5.52 28.07 -1.9 1830 -3.16 48.31 3.42
780 -4.44 35.96 0.61 1850 -3.54 44.26 3.33 2510 -3.18 48.08 1.96 PASS
790 -3.43 45.39 1.96 1870 -3.85 41.21 2.99 2530 -3.14 48.53 2.07
800 -3.27 47 .1 214 1890 -4.19 38.11 2.25 2550 -3.04 49.66 2.39
820 -4.02 39.63 1.62 1910 -4.55 35.08 2.45 2570 -3.12 48.75 3.01
830 -4.08 39.08 1.25 1930 -4.24 37.65 2.58 2590 -3.3 46.77 2.99
840 -4.18 38.19 1.25 1950 -4.04 39.42 1.88 2610 -3.33 46.45 2.22
850 -4.27 37.41 1.66 1970 -3.77 41.98 2.06 2630 -2.87 51.64 2.66
860 -3.95 40.27 1.63 1990 -3.51 44 .57 1.92 2650 -2.52 55.98 3.16
880 -3.09 49.09 1.76 2010 -3.62 43.45 2.54 2670 -2.55 55.59 3.34
890 -2.72 53.46 2.28 2030 -4.05 39.36 3.27 2690 -2.63 54.58 3.97
910 -2.70 53.68 2.28 2050 -4.62 34.51 2.64
920 -2.94 50.79 2.8 2070 -4.35 36.76 1.62
930 -3.08 49.18 3.21 2090 -4.19 38.12 1.11
940 -2.76 52.92 3.22 2110 -3.78 41.92 0.63
950 -2.69 53.82 2.97 2130 -3.67 42.91 -0.04
960 -2.73 53.34 2.74 2150 -3.74 42.27 0.53
AVG -3.64 43.86 1.28 2170 -3.11 48.87 1.67 AVG -3.50 45.04 2.46
PASSIVeE STYSTENM ACCIANCE
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Results Summary-Peak Gain & Efficiency [ire-ovantenna

Frequenc|Efficienc|Efficiency|MaxGain/ Frequenc|Efficienc|Efficiency|MaxGain/
yMhz | v/dB | % dBi y/Mhz | y/dB | % dBi
1710 | -3.12 | 48.75 3.9 2290 | -2.45 | 56.89 | 5.65
1730 | -2.93 | 50.93 | 4.34 2310 | -2.33 | 5848 | 5.16
1750 | -2.57 | 55.34 4.2 2330 | -2.11 | 61.52 | 4.99
1770 | -2.15 | 60.95 | 4.52 2350 -1.9 64.57 | 5.19
1790 | -2.14 | 61.09 | 4.54 2370 | -2.22 | 59.98 | 5.42
1810 | -2.17 | 60.67 | 4.42 2390 | -2.14 | 61.09 | 6.18
1830 | -2.34 | 58.34 4.5
1850 | -2.56 | 55.46 | 4.43 2510 | -2.96 | 50.58 | 5.75 PASS
1870 | -2.71 | 53.58 | 4.07 2530 -3 50.12 | 5.73
1890 | -2.89 51.4 3.73 2550 | -2.97 | 50.47 | 5.98
1910 | -3.18 | 48.08 | 2.69 2570 | -2.98 | 50.35 [ 6.22
1930 | -3.42 45.5 2.54 2590 -3.1 48.98 | 5.85
1950 | -3.49 | 44.77 | 2.89 2610 | -3.16 | 48.31 5.18
1970 | -3.63 | 43.35 | 2.87 2630 | -3.05 | 4955 | 4.68
1990 | -3.47 | 4498 | 3.27 2650 | -2.92 | 51.05 [ 4.41
2010 | -3.48 | 4487 | 3.83 2670 | -2.96 | 50.58 | 4.32
2030 | -3.53 | 44.36 | 4.17 2690 | -2.99 | 50.23 | 4.97
2050 | -3.57 | 43.95 | 3.51
2070 | -3.74 | 4227 | 2.75
2090 | -3.67 | 4295 [ 2.98
2110 | -3.71 | 42.56 3.3
2130 | -3.99 39.9 3.41
2150 | -3.96 [ 40.18 | 3.38
2170 | -3.84 41.3 3.05 AVG -2.99 | 50.71 4.32
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Results Summary-Peak Gain & Efficiency  [wiFi antenna

5150 -2.91 51.19 4.55
Zuil 27 o3 43 5200 -3.01 50.06 5.2
2410 -2.88 51.52 4.86 5250 274 53 21 529
2420 -2.95 50.7 4.64 5300 -2.90 51.29 5.06
2430 -3.14 48.53 4.62 5350 25 el G A
2440 -2.97 50.47 458 5400 288 515 4.18
5450 -3.00 50.07 3.24
2450 -3.12 48.75 4.22 2500 300 29,65 268
2460 -2.79 52.6 4.58 5550 -3.07 49.27 2.97
2470 -2.82 52.24 4.1 5600 -3.24 47.45 2.61
2480 266 54.2 499 5650 -3.16 48.36 2.21
2490 e c380 o 5700 -3.01 49.98 2.15
5750 -2.99 50.25 3.79
2500 -2.64 54.45 3.65 5800 -3.11 48.88 4.46
AVG -2.85 51.91 4.31 5850 -2.82 52.24 4.22
PASSIVE SYSTEM ALLIANCE AVG 299 5023 3.80
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Results Summary-Peak Gain & Efficiency [wrFizantenna

_ -2.69 53.82 5.34

2400 -2.32 52.57 0.84 9150
5200 -2.87 51.64 5.37
2410 -2.45 50.95 1.29 5250 271 53,58 473
2420 -2.45 50.95 1.07 5300 -2.97 50.42 4.21
2430 -2.55 49.59 1.22 5350 -2.94 50.86 4.36 PASS
2440 -2.46 50.76 1.62 5400 2.78 5277 3.96
5450 -3.02 49.88 3.98
2450 -2.59 49.02 1.75 - 280 5243 307
2460 -3.00 51.25 2.72 5550 279 52 66 366
2470 -2.46 50.76 2.76 5600 -2.86 51.75 3.71
2480 -3.07 51.65 3.49 5650 -2.80 5243 3.19
2490 -3.24 51.35 3.49 5700 3.07 4934 3.26
5750 -2.90 51.31 4.05
2500 -2.39 51.65 3.94 R 307 2934 61
AVG -2.64 50.95 2.20 5850 292 5108 3 85
AVG -2.88 51.55 4.10

PASSIVE SYSTEM ALLIANCE
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Band Measurement | Channel Frequency(MHz) £ (dB) | OTA(dB) |OTA-£%(dB)| Spec(dB)
18050 1925 22.93 21.07 -1.86
TRP 18300 1950 22.94 21.02 -1.92 255
18550 1975 22.98 20.91 -2.07
FDD_B1(10MHz)
50 2115 -98.5 -93.85 4.65
TIS(RSSI) 300 2140 -98 -92.28 5.72 <6.5
550 2165 -99 -92.83 6.17
PASS
18650 1855 22.87 20.88 -1.99
TRP 18900 1880 22.76 21.05 -1.71 255
19150 1905 22.76 20.9 -1.86
FDD_B2(10MHz)
650 1935 -97.2 -94.9 2.3
TIS(RSSI) 900 1960 -98.2 -96.25 1.95 <6.5
1150 1985 -97.7 -95.56 2.14
19250 1715 21.96 20.45 -1.51
TRP 19575 1747.5 21.92 20.05 -1.87 255
19900 1780 21.86 20.46 1.4
FDD_B3(10MHz)
1250 1810 -97.5 -95.42 2.08
TIS(RSSI) 1575 1842.5 -97.7 -95.39 2.31 <6.5
1900 1875 -95.7 -94.36 1.34
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Band Measurement | Channel Frequency(MHz) £ (dB) | OTA(dB) |OTA-£%(dB)| Spec(dB)
20000 1715 22.38 20.85 -1.53
TRP 20175 1732.5 22.26 20.42 -1.84 255
20350 1750 22.22 20.54 -1.68
FDD_B4(10MHz)
2000 2115 -98.4 -94.44 3.96
TIS(RSSI) 2175 2132.5 -98.5 -93.16 5.34 <6.5
2350 2150 -98 -95.43 2.57
PASS
20450 829 23.36 20.52 -2.84
TRP 20525 836.5 23.35 21.02 -2.33 255
20600 844 23.06 21.06 -2
FDD_B5(10MHz)
2450 874 -99 -95.58 3.42
TIS(RSSI) 2525 881.5 -98.7 -95.63 3.07 <6.5
2600 889 -98.7 -94.58 412
20800 2505 22.48 20.8 -1.68
TRP 21100 2535 22.75 21.09 -1.66 255
21400 2565 222 21.02 -1.18
FDD_B7(10MHz)
2800 2625 -98 -98.67 -0.67
TIS(RSSI) 3100 2655 -97.2 -99.4 2.2 <6.5
3400 2685 -96.7 -99.09 -2.39
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Band Measurement | Channel Frequency(MHz) £ (dB) | OTA(dB) |OTA-£%(dB)| Spec(dB)
21500 885 22.32 20.11 -2.21
TRP 21625 897.5 22.23 20.38 -1.85 255
21750 910 22.5 19.78 -2.72
FDD_B8(10MHz)
3500 930 -994 -97.08 2.32
TIS(RSSI) 3625 942.5 -99.2 -96.46 2.74 <6.5
3750 955 -99.5 -93.81 5.69
PASS
24200 837 22.89 20.26 -2.83
TRP 24300 847 22.91 20.75 -2.16 255
24400 857 22.84 20.41 -2.43
FDD_B20(10MHz)
6200 796 -98.9 -92.38 6.52
TIS(RSSI) 6300 806 -99 -90.58 8.42 <6.5
6400 816 -98.7 -93.03 5.67
27260 708 22.31 17.84 -4.47
TRP 27435 7255 22.36 18.65 -3.71 255
27610 743 22.22 17.72 4.5
FDD_B28(10MHz)
9260 763 -98.5 -92.23 6.27
TIS(RSSI) 9435 780.5 -99 -92.9 6.1 <6.5
9610 798 -98.5 -93.01 5.49
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Band Measurement| Channel [Frequency(MHz) {45 (dB) | OTA(dB) |OTA-f55(dB)| Spec(dB)
37850 2580 22.2 20.67 -1.53
TRP 38000 2595 22 20.45 -1.55 >.55
38150 2610 22.18 20.2 -1.98
TDD_B38(20MHz)
37850 2580 -92 -96.07 -4.07
TIS(RSSI) 38000 2595 -91.7 -96.63 -4.93 <6.5
38150 2610 915 -95.91 -4.41
38750 2310 21.74 18.84 2.9 PASS
TRP 39150 2350 21.58 19.24 -2.34 >.55
39550 2390 21.51 19.23 -2.28
TDD_B40(20MHz)
38750 2310 -92 -91.41 0.59
TIS(RSSI) 39150 2350 -92.7 -93.97 127 <6.5
39550 2390 -92.4 -94.44 -2.04
40340 2565 22.55 20.83 1.72
TRP 40620 2593 22.72 21 1.72 >.5.5
41140 2645 22 19.9 -2.1
TDD_B41(20MHz)
40340 2565 -92 -95.67 -3.67
TIS(RSSI) 40620 2593 -91.7 -96.33 -4.63 <6.5
41140 2645 -91 -94.61 -3.61
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Results Summary-OTA WIFI

Measurement Band Channel |Frequency(MHz)| 145 (dB) | OTA(dB) OTG—;’;:E; Spec(dB)
1 2412 16.21 14.29 -1.92
TRP WIFI_N (6.5M) 6 2437 16.65 15.11 -1.54 >-4.5
11 2462 16.85 15.55 1.3
1 2412 -89 -85.51 3.49 PASS
TIS(EIRP) WIFI_N (6.5M) 6 2437 -89.2 -83.93 5.27 <6.5
11 2462 -88.5 -83.11 5.39
36 5180 12.75 12.16 -0.59
TRP WIFI_A (6M) 149 5745 12.78 12.26 -0.52 2-4.5
165 5825 12.92 12.26 -0.66
36 5180 -76.5 -75.26 1.24
TIS(EIRP) WIFI_A (54M) 149 5745 76 -75.81 0.19 <6.5
165 5825 -76 -74.41 1.59
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Results Summary-OTA

Spec(dB)
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Conclusion
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Thank you

FEMIBHKE  EREEZWHARER - RESHAFIATIEE - ERABMBEEH -

This message and any attachments are confidential and may be legally privileged. Any unauthorized review, use or distribution
by anyone other than the intended recipient is strictly prohibited. If you are not the intended recipient, please immediately
notify the sender, completely delete this documents, and destroy all copies. Your cooperation will be highly appreciated.
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