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HVEREROR S 2L

Model %5

4G W R 28

Frequency Range 4% Jii [Fil-MHz

699MHz~960MHz, 1710MHz~2690MHz

Gain 5 dB 3.0~4.0dB
VSWR AR EL (£0.2) <2.0:1
Input impedance %i A\ FH#T- Q 50
Polarization t 477 20 Vertical T H
Maximum Power fz K% -W 20

Connector Type iE#z 2515

SMA-JTW1.5 g5

Cable Length HLZi K &-m

RG174 28 15K

Weight L &-g 45¢
Installation % %4& J7 5 s
454 Environmental 1..LAE¥EZ Working Temp -40°C~+85C

2. ¥% ¥ Humidity Humidity ~ 95%~100%R
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1. Antenna size and shape

1-1 Structure Picture
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Performance parameters

699-960MHz

Freqguency Rangge: 1710-2690MHz

Gain - 4dbi

VSWR : =2.0- 1
Impedance : 50 0

Max power : 10W
Polarization : Horizontal polarization
Radiation : OMNIDIRECTIONAL
Connector SMA-TW1. siEfgan L
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2. Test equipment and darkroom
2-1 Test equipment

The 5071c vector network analyzer was used to test passive data and standing waves and other
indicators, while the CMW500 was used to measure active OTA data

2-2 Test the darkroom

The measurement method of multi-probe single-probe switching can achieve rapid antenna
measurement. Compared with the traditional mechanical rotation method, the test speed can
be increased by one order of magnitude. The use of a vertically installed multi-probe
switching architecture enables the antenna under test to be placed directly horizontally
on the test platform. It has the advantages of large load-bearing capacity, no influence
from the direction of gravity when the object under test rotates, and simple and
convenient placement. Due to the limitation of the test distance, the near—field
measurement method can directly obtain the amplitude—-phase distribution under near-field
conditions. After strict data conversion, the precise far—field radiation direction can be

obtained.
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3. Electrical performance requirements for antennas
3-1 Frequency Requirements

The operating frequency of 4G antennas is between 699-960 MHZ and 1710-2690 MHZ. Resonance
occurs within this frequency range.

3—-2 Passive S11 Parameter measurement
The passive S11 parameter measurement method involves connecting one end of a 50Q
coaxial cable to the antenna and the other end to a network analyzer to measure the S11
parameters. During the test, the fixture should be kept at least 20 centimeters away

from the metal.
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P 511 SWR 1.000/ Ref 1.000 [FL D&M]
11.00
>1 700.00000 MHZ 1.8150
2 B20.00000 MHzZ 1.6399
3 960.00000 MHz 1.3376
4 1.7100000 GHz 2.0817
10.00 |5 2,1700000 GHz 2.0030
6 2.3000000 GHz 1.6605
7 2.6900000 GHz 1.2851
& 2.7000000 GHz 1.2331
9. ooo |9 2.7000000 GHz 1.2331
8.000
7.000
6.000
5.000
4.000
3.000
2.000 (
[
1.000& 3
|1 Start 700 MHz IFBW 70 kHz

P 511 smith (R+jX) Scale 1.000U [F1 D&M]

>1  700.00000 MHz .351 0 -19.694

2 820.00000 MHZ .423 o

3 960.00000 MHZ .879 0 [o]

4 1.7100000 GHz .402 0 Q

5 2.1700000 GHz o Q

6 2.3000000 GHz Q

7 2.6900000 GHz ("} Q

8 2.7000000 GHz Q Q

9 2.7000000 GHz [} o)
s AN Fay Py S
1 Start 700 MHz IFBW 70 kHz Stop 2.7 GHz

Meas
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4. Darkroom test data
4-1 Passive test data
The anechoic chamber supports passive mode measurement of both passive and active antennas,
and can measure data such as gain, efficiency, beam width, front—-to—back ratio, zero depth,

and beam offset Angle.

Freq cy ID i | 2 3 4 5 6 7 8 9 10 Tl 12 13 14 15 16 17 18
Frequency (MHz) 700 710 720 730 740 750 760 770 780 790 800 810 820 830 840 850 860 870
Hificiency (dBi) -3.23| -3.17| -3.10| -293| -2.82| -273| -2.78| -2.94| -290| -293| -282| -2.68| -249| -240)| -2.36| -2.55| -2.98| -3.16
Gain (dBi) 4.91 5.00 .25 5.35 5.37 .40 5.16 4.77 4.59 4.35 4.27 4.25 4.31 4.37 4.46 4.43 4.14 4.38
Efficiency (%o) 47.51 | 48.17 | 48.99| 50.92 | 52.22 | 53.31 | 52.74| 50.86 | 51.28 | 50.98 | 52.26 | 53.98 | 56.30 | 57.55 | 58.10 | 55.54 | 50.33 | 48.29
Directivity (dB) 8.14 8.26 8.24 8.28 8.19 813 7.94 7.70 7.49 7.28 7.00 6.92 6.80 6.77 6.82 6.99 7.12 7.55
Peak Gain Position (Theta) | 135.00 | 135.00 | 135.00 | 135.00 | 135.00 | 135.00 | 135.00 | 135.00 | 135.00 | 135.00 | 135.00 | 135.00 | 135.00 | 135.00 | 135.00 | 135.00 | 150.00 | 150.00
Peak Gain Position (Phi) 60.00 [ 60.00 | 60.00)| 60.00| 60.00| 60.00 | 60.00| 60.00| 60.00( 60.00( 60.00| 60.00| 60.00( 45.00| 45.00( 45.00| 60.00| 60.00
Efficiency ThetaPol (%0) 32,36 | 33.47| 34.65| 3637 37.36| 38.00 | 37.51| 36.40| 37.24 | 3747 38.82| 4038 | 4231 43.27 | 43.53| 41.13| 3645 | 33.86
Efficiency PhiPol (%) 1514 | 1471 | 1434 | 1454 | 14.85| 1532 | 15.23| 1446 | 14.04 | 13.51| 1344 | 13.60| 13.99| 1428 | 1457 | 1441 | 13.88 | 14.43
Upper Hem. Efficiency (%) 15,75 | 15.43| 15.19) 15.53 | 15.88| 16.01 | 1548 | 14.46| 1412 | 13.84| 14.15| 14.60( 15.23| 15.68 | 15.89 | 15.38| 14.05| 13.42
Lower Hem. Efficiel % 31.75| 32.75) 33.81| 3539| 36.33| 3731 ) 37.25) 36.40| 3716 | 37.14| 38.11] 3938) 41.07| 41.87| 42.20) 40.16 | 36.28 | 34.87
Freq cy ID 19 20 21 22 23 24 a5 26 27 28 29 30 31 32 33 34 35 36
Frequency (MHz) 880 890 900 210 920 930 240 950 2960 1710 | 1720 | 1730 | 1740 | 1750 | 1760 | 1770 | 1780 | 1790
Efficiency (dBi) -335| -342| -344| -339| -356| 390 -408| -396| -3.75| -400| -3.73| -3.74| -3.98| -4.08| -4.07| -413| -4.10| -4.22
Gain (dBi) 4.65 4.94 5.06 511 5.04 4.71 4.54 4.64 4.80 3.89 4.12 4.08 3.81 3.71 3.71 3.63 3.66 3.54
Efficiency (%) 46.19 | 45.54| 45.31| 45.78 | 44.03 | 40.72 | 39.06 | 40.17 | 42.13 | 39.84 | 42.34 | 42.28 | 39.98 | 39.05 | 39.22 | 38.64| 38.90 | 37.84
Directivity (dB) 8.00 8.35 8.50 8.50 8.60 8.61 8.62 8.60 8.56 7.89 7.85 7.82 7.79 7.79 7.78 7.76 7.76 1.77
Peak Gain Position (Theta) | 150.00 | 150.00 | 150.00 | 135.00 | 135.00 | 135.00 | 135.00 | 135.00 | 135.00 | 150.00 | 150.00 | 150.00 | 150.00 | 150.00 | 150.00 | 150.00 | 150.00 | 150.00
Peak Gain Position (Phi) 60.00 [ 60.00 | 60.00 | 45.00 | 45.00| 45.00 | 45.00| 45.00| 45.00( 15.00( 15.00 | 15.00| 15.00 | 15.00| 15.00| 15.00| 15.00| 15.00
Efficiency ThetaPol (%) 31.18 | 29.84| 29.45| 29.82 | 28.87| 2711 | 26.60| 28.03| 29.96 | 30.92| 3311 | 33.14 | 31.24| 30.31 | 30.27 | 29.72| 29.90| 29.16
Efficiency PhiPol (%) 15.01 | 1570 15.86| 15.95| 15.16( 13.61 | 12.46| 1214 | 12.17 8.92 9.22 9.14 8.74 8.74 8.95 8.92 9.00 8.68
Upper Hem. Efficiency (%) 12,52 [ 12.13| 11.86| 11.90( 11.32| 10.39 9.85| 10.06| 1045)| 12.80) 13.90| 13.73| 12.52| 11.57| 11.07| 10.40| 10.26 9.86
Lower Hem. Efficiel %a 33.67 | 3341) 3346| 33.87| 32.71| 3032| 29.21) 3011 | 31.68| 27.04| 2844 2854 | 2746 | 2748 | 28.15)| 28.24| 28.64| 27.97
Freq cy ID 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Frequency (MHz) 1800 | 1810 | 1820 | 1830 | 1840 | 1850 | 1860 | 1870 | 1880 | 1890 | 1900 | 1910 | 1920 | 1930 | 1940 | 1950 | 1960 | 1970
Efficiency (dBi) 425 | -4.28| -426| 417 | -4.06| -4.02| -4.00| -422| -442| -449| 443 | -435| -416| -394| -3.70| -351| -343| -3.46
Gain (dBi) 3.43 3.48 3.66 4.02 4.46 4.80 5.04 4.92 4.76 4.75 4.82 4.89 5.03 5.04 5.00 4.95 4.87 4.85
Efficiency (%) 3762 | 3731 | 3749 | 38.25| 39.26| 39.64| 39.83 | 37.86| 36.13 | 35.56 | 36.07 | 36.70 | 38.37 | 40.35 | 42.69 | 4458 | 45.42 | 45.04
Directivity (dB) 7.68 7.76 7.92 8.19 8.52 8.81 9.03 9.13 018 9.24 9.25 0.25 9.19 8.99 8.70 8.46 8.30 8.31
Peak Gain Position (Theta) | 150.00 | 150.00 | 150.00 | 150.00 | 150.00 | 150.00 | 150.00 | 150.00 | 150.00 | 150.00 | 150.00 | 150.00 | 150.00 | 150.00 | 150.00 | 150.00 | 150.00 | 150.00
Peak Gain Position (Phi) 30.00 | 30.00) 30.00| 30.00| 30.00| 30.00) 30.00| 30.00| 30.00| 30.00| 30.00| 30.00| 30.00| 30.00| 30.00| 30.00| 30.00]| 30.00
Efficiency ThetaPol (%) 29.11 | 28.96| 29.11| 29.64 | 30.35| 30.62| 3077 | 29.24| 27.87 | 2747 27.97| 28.61 | 30.08| 31.95| 34.24| 36.23| 37.28| 37.14
Efficiency PhiPol (%) 8.51 8.35 8.38 8.62 8.91 9.02 9.06 8.62 8.26 8.09 8.10 8.09 8.29 8.40 8.45 8.36 8.14 7.90
Upper Hem. Efficiency (%) 9.93 9.85| 10.15| 1046 10.69( 10.59| 10.35 9.49 8.72 8.31 8.32 8.64 9.58| 1071 11.73| 1231 ) 1226 | 11.91
Lower Hem. Efficiel %o 2760 | 2746 | 27.34| 27.80| 28.57| 20.04) 2949) 28.37| 2740| 27.25| 27.75| 28.06| 28.80| 29.64| 30.95| 32.28| 33.16] 33.13
Freq cy ID 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72
Frequency (MHz) 1980 | 1990 | 2000 | 2010 | 2020 | 2020 | 2040 | 2050 | 2060 | 2070 | 2080 | 2090 | 2100 | 2110 | 2120 | 2130 | 2140 | 2150
Efficiency (dBi) -3.78| -354| 404 412| -418| -434| -4.27| -426| -4.23| -412| -4.15| -401| -397| -3.97| -402| -3.98| -4.01| -4.04
Gain (dBi) 4.60 4.47 4.32 4.14 3.95 3.63 341 3.04 2.87 3.01 3.02 3.12 3.02 277 2.60 2.53 2.40 2.37
Efficiency (o) 41.87 | 40.39 | 3941 | 38.73 | 38.16| 36.78 | 37.39| 3747 | 37.71| 3874 | 38.49 | 35.74| 40.08 | 40.05 | 39.61 | 39.97 | 39.69 | 39.42
Directivity (dB) 8.38 8.41 8.36 8.26 8.14 7.97 7.68 7.31 7.10 713 7.17 7.13 6.99 6.75 6.62 6.51 6.42 6.41
Peak Gain Position (Theta) | 150.00 | 150.00 | 150.00 | 150.00 | 150.00 | 150.00 | 150.00 | 150.00 | 135.00 | 135.00 | 135.00 | 135.00 | 135.00 | 135.00 | 135.00 | 135.00 | 135.00 | 135.00
Peak Gain Position (Phi) 30.00 | 30.00) 30.00| 30.00| 30.00( 30.00( 30.00| 30.00| 30.00| 30.00| 30.00| 30.00| 30.00| 30.00( 30.00| 30.00| 30.00]| 30.00
Efficiency ThetaPol (%) 3457 33.41| 3268 | 3221 | 31.80| 30.64 | 3119 31.37| 31.80( 32.95| 33.01| 3434 | 34090 | 35.17| 35.08| 35.74| 35.80| 35.80
Efficiency PhiPol (%) 7.29 6.98 6.73 6.51 6.36 6.13 6.20 6.10 5.91 3.79 5.48 5.40 5.19 4.88 4.53 4.23 3.89 3.62
Upper Hem. Efficiency (%) 11.04 [ 10.77| 10.68 | 10.60| 10.43| 10310 10.38| 10.61 | 10.66( 10.83| 1048 | 10.66( 10.72| 10.76( 10.58| 10.53| 10.21 9.75
Lower Hem. Efficiel o) 3082 | 29.62| 2873 | 28.13| 27.73| 2668 27.01| 2686 | 27.06[ 2791 | 28.01| 29.08[ 2936 | 29.20| 29.04| 2044 | 2947 | 29.67
Freq cy ID 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90
Frequency (MHz) 2160 | 2170 | 2300 | 2310 | 2320 | 2330 | 2340 | 2350 | 2360 | 2370 | 2380 | 2390 | 2400 | 2410 | 2420 | 2430 | 2440 | 2450
Hfficiency (dBi) -4.26| -468| -537| -526| -5.01| 476 | -477| -473| 469 | -471| -456| -436| -421| -421| -4.25| -436| -4.36| -4.36
Gain (dBi) 2.14 1.69 1.86 2.38 2.81 3.06 2.88 2.66 243 217 2.26 2.48 2.67 2.67 2.54 2.34 2.20 1.93
Efficiency (%) 3753 | 3402 | 29.04| 29.78 | 31.54| 3341 | 33.32 | 33.67 | 34.00 | 33.77| 3500 | 36.63 | 37.97 | 37.93 | 37.57 | 36.64| 36.64 | 36.66
Directivity (dB) 6.40 6.38 7.23 7.64 7.82 7.82 7.66 7.39 711 6.89 6.82 6.84 6.87 6.88 6.80 6.70 6.56 6.29
Peak Gain Position (Theta) | 135.00 | 135.00 | 135.00 | 135.00 | 135.00 | 135.00 | 135.00 | 135.00 | 135.00 | 135.00 | 135.00 | 135.00 | 135.00 | 135.00 | 135.00 | 135.00 | 135.00 | 135.00
Peak Gain Position (Phi) 30.00 | 30.00) 30.00| 30.00| 30.00( 30.00| 30.00| 30.00| 30.00| 30.00| 30.00| 30.00| 30.00[ 30.00( 30.00| 30.00| 30.00]| 30.00
Efficiency ThetaPol (%) 34.28 | 31.22| 26.92| 27.27| 28.59| 30.06 | 29.80| 30.01| 30.23| 30.05| 31.14| 3259 | 33.76| 33.68| 33.34 | 3256 32.62| 3281
Efficiency PhiPol (%) 3.25 2.80 2.12 2.51 2.96 3.36 3.52 3.66 3.76 3.72 3.86 4.04 4.21 4.25 4.23 4.08 4.02 3.86
Upper Hem. Efficiency (%) 8.78 7.48 5.42 5.88 6.62 7.61 8.54 9.91 ) 1140 | 12.45) 13.67| 14.53| 14.92| 14,53 | 13.95| 13.19| 12.83 | 12.73
Lower Hem. Efficiel %o 2875 | 26.534| 23.62)| 23.90| 24.93| 2580 | 24.78| 23.77| 2260 21.33| 21.33| 2210| 23.05| 2341 | 23.62| 23.45| 23.81| 23.94
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Freq cy ID 91 92 93 94 95 96 97 o8 99 100 101 102 103 104 105 106 107 108
Freq cy (MHZ) 2460 2470 2480 2490 2500 2510 2520 2530 2540 2550 2560 2570 2580 2590 2600 2610 2620 2630
Efﬁcienqr (C!BI') -4.34 -4.18 -4.04 -4.04 -4.09 -4.18 -4.27 4.44 -4.27 -4.21 -4.12 -4.07 4.04 -4.05 4.09 3.94 -3.82 -3.74
Gain (dBi) 1.61 1.57. 1.46 1.20 0.89 0.73 0.54 0.51 0.69 0.59 0.79 0.87 0.74 0.45 0.01 -0.29 -0.37 -0.38
Efficienqr ("/D) 36.78 | 38.17| 39.45| 39.42| 3898 | 38.19| 3741 | 3597 | 36.59| 3707 | 38.71| 39.20( 3949 | 3936 | 3897 | 40.35| 41.52 | 42.23
DII'&CfNIl‘v (dB) 5.05 5.76 5.50 5.24 4.098 491 4.81 4.95 5.06 4.90 491 4.94 4.78 4.50 4.10 3.65 3.45 3.37
Peak Gain Position (Theta) 135.00 | 135.00 | 135.00 | 135.00 | 150.00 | 150.00 [ 150.00 60.00 60.00 60.00 | 135.00 | 135.00 | 135.00 [ 135.00 | 135.00 | 135.00 | 135.00 [ 135.00
Peak Gain Position (Phi) 30.00 | 120.00 | 120.00 | 120.00 0.00 0.00 0.00 | 300.00 | 300.00 [ 300.00 45.00 45.00 0.00 0.00 0.00 0.00 0.00 0.00
EfﬁCiEI'ICv 'IhetaPoI(°/n) 33.18 34.77 36.17 36.25 35.82 35.00 34.20 32.87 33.49 34.04 35.71 36.32 36.74 36.76 36.57 37.85 39.07 39.78
EfﬁCiBl'le PhiPol (“/D) 3.60 3.41 3.28 3.16 3.16 3.19 3.21 3.10 3.10 3.03 3.00 2.89 2.75 2.60 2.40 2.49 2.43 2.45
Upper Hem. Efﬁciency (“/o) 12.93 13.65 14.42 14.80 15.25 15.62 16.04 15.94 16.46 16.72 17.24 17.31 17.37 17.49 17.50 18.36 19.03 10.64
Lower Hem. Efficie o) 23.84 24.53 25.03 24.61 23.73 22.56 21.37 20.04 20.12 20.34 21.47 21.89 22.12 21.87 21.47 21.99 22.49 22.59
Frequency ID 109 110 111 112 113 114 115
Frequency (MHz) 2640 2650 2600 2670 2680 2690 2700
EfﬁCiEI'IE"I' [dBI'] -3.84 -4.08 -4.57 -4.88 -5.14 -5.36 -5.30
Gain l:dB-l':I -0.49 -0.66 -0.99 -1.11 -1.18 -1.47 -1.25
EfFN:iEI'IE"I' {“fu:l 41.28 | 39.04 | 24.88 | 3254 | 30.64 | 29.12 | 29.48
Directivity (dB) 3.35| 3.43| 3.58| 3.77| 3.96| 3.89| 4.06
Peak Gain Position (Theta) 135.00 | 135.00 | 135.00 | 135.00 | 135.00 60.00 60.00
Peak Gain Position (Phi) 0.00 45.00 45.00 45.00 45,00 | 300.00 | 300.00
Efficiency ThetaPol (%) 38.85 36.73 32.77 30.56 28.77 27.36 27.76
EfﬁCiEﬂE',l' PhiPol (“fu] 2.43 2.31 2.11 1.98 1.87 1.77 1.72
Upper Hem. Efficiency (%) | 1048 | 18.64 | 16.73| 1550| 14.58| 13.92| 14.41
Lower Hem. Efficiency (%) 21.80 20.40 18.16 16.95 16.06 15.21 15.07
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