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1. Electrical performance test report of the main antenna

One .1 Test items

and equipment

Test items

Equipment

A passive test

One. VSWR parameters
Two. Return loss
parameter

Network analyzer: HP8753D
3D darkroom antenna test system (ETS test

system, network analyzer, comprehensive

tester)

Active test

One. Transmission
power

Two. Receiving level
Three. Receiving
sensitivity

Comprehensive tester: Agilent Eb5515C
3D darkroom antenna test system (ETS test
system, comprehensive tester)

1.2 GSM passive test report

VSWR parameter value

Frequency
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Return loss parameter value

Frequency
q 794 960 1710 1880 2170 2500 2690
(MHZ)
=5.7 ULZ
RL (dBm) -6.5 -5.5 -10. 2 -10.4 000105 - -11 -16.3
11
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2. Matching circuit description

According to your company's original matching circuit, no changes have been made.



3. Test report

GSM900 PCS1900
Channel 1 62 120 512 661 810
TRP (dBm) 17. 64 17. 52 17. 39 23. 42 23. 56 22. 46
TIS (dBm) -92. 88 -102. 19
GSM850
Channel 128 190 251
TRP (dBm) 19. 11 18.98 19. 16
TIS (dBm) -94. 36
W1 W2
Channel 9612 9750 9888 9262 9400 9538
TRP (dBm) 17. 24 17. 15 16. 94 17.55 17.17 17.01
TIS (dBm) -102. 17 -102. 74
W5 W8
Channel 4132 4185 4233 2712 2788 2863
TRP (dBm) 11.38 11.29 11.18 10.73 10. 58 10. 49
TIS (dBm) -93. 81 -93. 34
Bl B2
Channel 18050 18300 18550 18650 18900 19150
TRP (dBm) 16. 71 16. 68 17. 17 17.35 17. 46 17. 24
TTS (dBm) -90. 61 -89. 68
B4 B5
Channel 20000 20175 20350 20450 20525 20600
TRP (dBm) 17.33 17.61 17. 42 11.29 11.22 11. 11
TIS (dBm) -89. 86 -83.29
B7 B12
Channel 20800 21100 21400 23060 23095 23130
TRP (dBm) 17. 66 17.2 16.94 11.24 11.45 12. 59
TIS (dBm) -90. 51 -82. 39
B13 B17
Channel 23205 23230 23255 23780 23790 23800
TRP (dBm) 11.61 11.73 12.01 11.21 11. 59 11.92
TIS (dBm) -82. 49 -83. 42
B25 B26
Channel 26090 26365 26640 26740 26865 26990
TRP (dBm) 17. 05 16. 97 17. 14 12.23 11.31 11.12




TIS -89.71 -82.25

B28 B66

Channel 27260 27435 27610 132022 132322 132622

TRP (dBm) 11.58 11.74 12.01 17.52 17.59 16. 97

TIS (dBm) -84. 21 -89. 12
B34 B38

Channel 36250 36275 36300 37850 38000 38150

TRP (dBm) 17. 38 17.65 17. 26 17. 26 17. 14 16. 98

TIS (dBm) -90. 12 -89. 78
B39 B40

Channel 38350 38450 38550 38750 39150 39550

TRP (dBm) 17.23 17.29 17.19 16. 87 16. 94 17. 02

TIS (dBm) -90. 31 89. 33
B41

Channel 40340 40740 41140

TRP (dBm) 16. 98 17. 04 16. 85

TIS (dBm) -89. 68




4.0

report

2.4G 2400-2500MHz 802. 11b 11MBps

Channel 1 6 11
TRP (dBm) 12. 54 12.79 12.61
TIS (dBm) -78. 83 —78.88 -79.29

5G 5000—5800MHz 802. 11a 54MBps

Channel 64 161 165
TRP(dBm) 8.98 8. 77 9.15
TIS (dBm) -68. 82 -69. 88 -69. 16

Test Network, Used by GSM test
equipment
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6. Antenna gain efficiency

Efficiency/Gain

Frequency ID 1 2 3 4 5 6 7 8 9 10 11
Frequency (MHz) 2400.0 2410.0 2420.0 2430.0 2440.0 2450.0 2460.0 2470.0 2480.0 2490.0 2500.0
Ant. Port Input Pwr. (dBm) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Tot. Rad. Pwr. (dBm) -4.18 -4.10 -4.00 -4.06 -3.98 -3.92 -3.78 -3.79 -3.81 -3.78 -3.71
Peak EIRP (dBm) 3.19 3.26 3.34 3.29 3.39 3.45 3.62 3.65 3.71 3.85 4.07
Directivity (dBi) 7.37 7.36 7.35 7.35 7.36 7.37 7.40 7.45 7.52 7.63 7.78
Efficiency (dB) -4.18 -4.10 -4.00 -4.06 -3.98 -3.92 -3.78 -3.79 -3.81 -3.78 -3.71
Efficiency (%) 38.20 38.90 39.80 39.30 40.00 40.50 41.90 41.80 41.60 41.90 42.60
Gain (dBi) 3.19 3.26 3.34 3.29 3.39 3.45 3.62 3.65 3.71 3.85 4.07
NHPRP tPi/4 (dBm) -5.26 -5.21 -5.14 -5.21 -5.13 -5.08 -4.94 -4.96 -4.98 -4.95 -4.88
NHPRP tPi/6 (dBm) -6.64 -6.58 -6.51 -6.56 -6.48 -6.43 -6.30 -6.33 -6.35 -6.32 -6.23
NHPRP tPi/8 (dBm) -7.73 -7.67 -7.59 -7.64 -7.55 -7.51 -7.39 -7.43 -7.44 -7.40 -7.30
Upper Hem. PRP (dBm) -8.08 -8.04 -7.98 -8.04 -7.92 -7.83 -7.65 -7.66 -7.71 -7.72 -7.67
Lower Hem. PRP (dBm) -6.45 -6.34 -6.23 -6.28 -6.21 -6.19 -6.07 -6.08 -6.08 -6.02 -5.94
Upper Hem. PRP (%) 15.54 15.70 15.94 15.70 16.13 16.50 17.18 17.12 16.95 16.89 17.11
Lower Hem. PRP (%0) 22.66 23.20 23.84 23.56 23.91 24.05 24.73 24.65 24.67 24.98 25.45

Efficiency/Gain

Frequency ID 1] 13 14 15 16 17 18 19 2 2] 2] 23 1 29 26
Frequency (MHz) 5150.0 5200.0] 5250.0] 5300.0| 5350.0| 5400.0 5450.0 5500.0| 5550.0 5600.0| 5650.0 5700.0 5750.0 5800.0| 5850.0
?‘;‘;'m‘;"“ Input Pwr. 0.00, o000 o000 000 o000 o000 o000 o000 000 o000 000 000 o000 000 000
Tot. Rad. Pwr. (dBm) 690 697 65| 629 679 -698 -6.96 680 633 596 595 593 611 -653 658
Peak EIRP (dBm) 253 214 243 208 110 073 044 112 238 299 294 306 320 270 2.1
Directivity (dBi) 943| o.11 898 837 789 771 740 792 871 895 889 899 931 923 869
Effidency (dB) 590 697 656 629 679 -698 -6.96 -6.80 633 596 595 593 611 -653 658
Effidency (%) 20400 20.10] 22.10 23.50] 20.90] 20.00] 2020 20.90] 2330 2530 25.40] 2550 24.50 22.20] 22.00
Gain (dBi) 253| 214 243 208 110 073 o044 112 238 299 294 306 320 270 2.1
NHPRP Pi/4 (dBm) 829 848 -8.10 772 -8.24 -85] -8.43 -8.34 801 760 -7.65 -7.68 7.92 -8.42 851
NHPRP Pi/6 (dBm) 999 1023 9.8 935 990 -1026 -10.0 -10.03] -9.85 942 -9.55 971 -10.05 -10.63 -10.75
NHPRP Pi/8 (dBm) 1148 -11.73 -11.34] -10.69] -11.27] -11.70| -1.35 -11.35 -11.21] -10.74 -10.98 -11.27| -11.67 -12.32 -12.48
Upper Hem. PRP (dBm) | -11.98| -11.98 -11.69| -11.35| -11.55 -11.84| -11.95 -11.83| -11.60| -11.5J -11.54| -11.73| -12.06 -12.11] -12.03
Lower Hem. PRP (dBm) | -851 -862| -8.15| 791 -856 -870] -861 -8.44] 786 -738 -7.35 -7.25 -7.38 -7.93 -8.04
Upper Hem. PRP (%) 635| 634 678 733 700 654 638 657 693 705 702 671 623 615 626
Lower Hem. PRP (%) 1409 1373 15.32| 16.8| 13.94] 13500 13.77] 14.32] 1637 1829 1839 1882 1829 16.10 1571




Efficiency/Gain

Frequency ID 1 2 3 4 5 6 7 8 9 0 | 1 2 | 13 1@ | 1s
Frequency (MHz) 820.0 | 830.0 | 840.0 | 850.0 | 860.0 | 870.0 | 880.0 | 890.0 | 900.0 | 910.0 | 920.0 | 930.0 | 940.0 | 950.0 | 960.0
(A;I;ﬁ[;m Input Pwr. 000 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Tot. Rad. Pwr. (dBm) 639 | 6.01 | -5.98 | 576 | -5.57 | -5.69 | 5.57 | -5.63 | -5.80 | -5.64 | -5.57 | 5.54 | -5.31 | -5.11 | -5.27
Peak EIRP (dBm) 297 | -2.63 | 229 | -1.65 | -1.45 | -2.02 | 2.35 | -2.10 | -1.95 | -1.57 | -1.44 | -1.30 | -1.18 | -1.10 | -1.50
Directivity (dBi) 342 | 338 | 369 | 411 | 412 | 3.67 | 322 | 354 | 384 | 407 | 413 | 423 | 413 | 401 | 377
Efficiency (dB) 639 | 6.01 | -5.98 | 576 | -5.57 | -5.69 | 5.57 | -5.63 | -5.80 | -5.64 | -5.57 | 5.54 | -5.31 | -5.11 | -5.27
Efficiency (%) 15.00 | 17.20 | 17.20 | 19.50 | 18.70 | 19.00 | 18.70 | 19.30 | 18.30 | 19.30 | 19.80 | 19.90 | 20.40 | 20.80 | 20.70
Gain (dBi) 297 | -2.63 | 229 | -1.65 | -1.45 | -2.02 | 2.35 | -210 | -1.95 | -1.57 | -1.44 | -1.30 | -1.18 | -1.10 | -1.50
NHPRP +Pi/4 (dBm) 763 | 729 | 729 | 712 | 699 | 7.17 | 709 | 714 | 727 | 7.04 | 688 | 679 | 651 | -6.28 | 6.43
NHPRP +Pi/6 (dBm) 911 | -8.83 | -8.89 | -8.78 | -8.65 | -8.81 | 8.70 | -8.71 | -8.81 | -8.54 | -8.37 | -8.29 | -8.03 | -7.79 | -7.90
NHPRP +Pi/8 (dBm) 1021 | -9.94 | -10.06 | -10.00 | 9.86 | -9.96 | -9.83 | 9.82 | -9.93 | 9.66 | 9.48 | -9.43 | 9.20 | -8.98 | -9.07
Upper Hem. PRP (dBm) | 9.77 | -9.25 | -9.11 | 878 | -8.49 | 849 | 833 | 846 | 872 | -870 | 872 | -8.68 | -8.43 | 825 | -8.34
Lower Hem. PRP (dBm) | -9.06 | -8.80 | -8.87 | -8.76 | -8.68 | 8.92 | -8.85 | -8.83 | 8.89 | -8.60 | 844 | 842 | -8.21 | -8.00 | -8.23
Upper Hem. PRP (%) 10.54 | 11.88 | 12.27 | 13.25 | 14.17 | 14.14 | 14.60 | 14.26 | 13.43 | 13.48 | 1344 | 13.55 | 14.34 | 14.57 | 14.67
Lower Hem. PRP (%) 12.43 | 13.19 | 12.96 | 13.29 | 13.55 | 12.83 | 13.02 | 13.08 | 12.90 | 13.80 | 14.32 | 14.39 | 15.10 | 15.87 | 15.04
Efficiency/Gain

Frequency ID 16 | 17| 18| 19 | 20 | 21 | 22| 23 | 24 | 25 | 26 | 27 | 28 | 20 | 30 | ;1
Frequency (MHZz) 1710.0(1730.0|1750.0|1770.0{ 1790.0| 1810.0|1830.0| 1850.0| 1870.0| 1890.0| 1910.0 | 1930.0| 1950.0|1970.0|1990.0| 2010.0
?‘;‘;h]p}"“ Input Pwr. 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Tot. Rad. Pwr. (dBm)  |-10.97|-10.05| -9.20 | -8.42 | -7.90 | -7.66 | -7.12 | -6.53 | -6.11 | -5.78 | -5.62 | -5.81 | -5.72 | -5.64 | -5.40 | -5.42
Peak EIRP (dBm) 6.82 | -6.20 | -5.34 | -4.86 | -4.41 | -3.98 | -3.47 | -3.40 | -3.15 | -2.19 | -1.63 | -1.95 | -2.10 | -1.64 | -1.31 | -1.19
Directivity (dBi) 415 | 3.85 | 3.86 | 3.56 | 3.59 | 3.68 | 365 | 3.13 | 296 | 359 | 3.99 | 3.86 | 361 | 401 | 4.18 | 4.23
Efficiency (dB) -10.97 |-10.05| -9.20 | -8.42 | -7.99 | -7.66 | -7.12 | -6.53 | -6.11 | -5.78 | -5.62 | -5.81 | -5.72 | -5.64 | -5.49 | -5.42
Efficiency (%) 28.00 | 29.90 | 32.00 | 34.40 | 35.90 | 37.10 | 39.40 | 32.20 | 34.50 | 36.40 | 37.40 | 36.20 | 36.80 | 37.30 | 38.30 | 38.70
Gain (dBi) 6.82 | 620 | 534 | 4.86 | 441 | -3.98 | 3.47 | -3.40 | -3.15 | 2.19 | -1.63 | -1.95 | -2.10 | -1.64 | -1.31 | -1.19
NHPRP +Pi/4 (dBm) -12.50 | -11.49 | -10.62 | -9.83 | 939 | -9.03 | 847 | 792 | 755 | 722 | 707 | 727 | 719 | 714 | 702 | -6.94
NHPRP +Pi/6 (dBm) 14.11 | -13.01 | -12.14 | -11.38 | -10.95 | -10.57 | -10.00 | -9.43 | -9.03 | 873 | -8.66 | -8.93 | -8.75 | -8.67 | 861 | -8.52
NHPRP +Pi/8 (dBm) 1541 | -14.18 | -13.30 | -12.54 | -12.08 | -11.70 | -11.15 | -10.56 | -10.12 | -9.90 | -9.93 |-10.26 | -9.98 | -9.89 | -9.94 | -9.85
Upper Hem. PRP (dBm) | -14.54 | -13.53 | -12.58 | -11.69 | -11.21 | -10.85 | -10.26 | -9.52 | -8.97 | -8.55 | -8.19 | 8.41 | -8.53 | -8.61 | -8.51 | -8.26
Lower Hem. PRP (dBm) | -13.48 | -12.63 | -11.87 | -11.19 | -10.81 | -10.50 | -10.00 | -9.55 | -9.28 | 9.03 | -9.12 | 9.29 | -8.94 | -8.69 | -8.49 | -8.60
Upper Hem. PRP (%) 351 | 443 | 552 | 678 | 7.57 | 8.23 | 941 | 11.16 | 12.69 | 13.96 | 15.19 | 14.43 | 14.04 | 13.76 | 14.11 | 14.91
Lower Hem. PRP (%) 448 | 546 | 651 | 761 | 830 | 890 | 10.00 | 11.08 | 11.79 | 12.49 | 1224 | 11.78 | 1277 | 13.51 | 14.14 | 13.80




7. Direction diagram

3D Pattern




3D Pattern

+
A \ ‘""“‘ -

1819 4
981 i \\ k J
a3 |

F

-21.18

=238



3D Pattern

297 G20 00MHZ@TA5P45 820.00MHZ@T45P200 i

-19.97
-21.19

Y]
21
-3.78
-5.48
-7A7
-5.86
10,55
-12.24
13.93
-15.62
-17.32
-19.01
-20.7
«22.38
-24.08
-25.77
-27.48
-29.156
-30.84

2-1 é.g 950 .00MHZETA5P45 960, 00MHZ@T45P200

-3.79
-4.93
6.07
-1.22
-6.36

85

-10.64

-11.78

-12.93

-14.07

15,21

-16,358
-1T.6

-18.64

-18.78

-20.92

B T B T s




-2.18

-10.23
-11.23
-12.24
-13.24
=-14.26
=16.26
-16.26
-17.26
-18.27
-19.27

3D Pattern

1710 0OMHz@T45P200

e

1710.00MH2@T45P45

& C

=

= =
||

=

¢




8. GPS actual measurement
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