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ecinical requiretent ] Sunnyway Technology Co.,Ltd

1. Shipping and packaging requirements: (pallet packaging and PART NAME: LDSK% DATE: | 2024.5.6

shipping) @ mT MC923

2.LDS surface has no sensitive scratch, leakage and overflow PART NO: SH23252IB89 DRAWN: | yujiang

plating. (Due to plating process antenna surface will appear

non-inductive scratches); TOLERANCE RF: chenzhenchan Tel: | 15060997118

W.H Mwwwm*ommmm_ﬁ key size, the unmarked tolerance size is plus X% +0.25 |py: maronglai Tel: | 15921558333

- ’ XX £0.20

M. rw ma%wa plated ﬁﬁsez ma.zmowar Q)| MW SR | NRC black | | | . XXX#0.05 MATERTAL: CHECKED:

. Electroplating material; copper-nicke black MGULAR ——+0 5

6. Coating thickness: CU:8~12UN NI:3-5UM (2) | bracket | swpsene |50 ack || | FINISHING: APPROVED:

7. According to the general requirements ()| 1ps SH232521B04 mstural color| |

8. The products meet the requirements of ROHS2.0/REACH/HF. MH_WH neme of parts P naterials color | mmble|  UNIT:mm COLOUR: SCALE:1:1 REV:TEST:A

| | 2 | 3 L 5 ol 8 )% MsepoINY i 5 | 6 | 7 |
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Shanghai Shangyuan Communication Technology Co., Ltd. antenna recognition

1. Test fixtures
Purpose: To test the passive parameters of the antenna as accurately as possible.

How to make:

The prototyping mechanism is made of a 50 ohm coaxial cable, one
end is connected to the test point at the back of the matching
circuit of the prototype motherboard (the front of the RF test
hole), and the other end is connected to the SMA connector. The
schematic diagram is as follows:

e
SMA
R A
\\\E#////#ﬁ\\\\ RS
2. Matching circuits
ANT 0 Frk
s _ _
e Value R3121 ORK R} 880—960MHz 1710-2690MHz
R3122 7.5nH 791-894MHz
L3102 N/A R3123 22nH 700-800MHz
R3124 N/A 600—700MHz
C3102 100pF L3169 N/A
1.3103 18nH L3168 27nH
C3155 ORK 4t l-J N
L3156 N/A
s ANTO .
2 L3102 L3183 & (C3188 13181 =
L3168 = o e L3180 S
RIT21 R3123 3 R3130 | = | R3132
R3122| | 3105 | R3126] L3103 oy | S
C3160 C3162 i3 c3130 =
o [
e L3156
/.___—-"'"--—..
Note: There are no changes to the matching circuit.
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Shanghai Shangyuan Communication Technology Co., Ltd. antenna recognition

ANT 3 =
— R3115 OIK A} 880-960MHz 1710-2690MHz
brs | Value R3316 18nH 791-894MHz
L3111 L0nl] R3117 33nH 700-800MHz
R3118 N/A 600-700MHz
C3118 ORK b}
L3112 N/A : ANT3109 ANT3111 ANT3110
3119 ORK LR B
L3111 L3157 03156 L3158
= R3115 R3117
& R3316) | 3107 | R318
L3N2| & [ca159

BGIED
LGIED

Note: There are changes to the matching circuit.
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3. S11 test

3. 1 S11 Test Method Description

Test Equipment: Network Analyzer (E5071C)

Test method: A 50 ohm CABLE cable is derived from the instrument test port,
and the SMA connector of the prototype is connected after
calibration using the calibrator to record the return loss and
standing wave ratio corresponding to the relevant frequency
point.

The test diagram is as follows:

Hemaanirk
A by

£
Fiack s - 5

Cal]e

Test the schematic

3.2 S11 parameter

ANTO RF1
M1 880.000000 MHz 1.340 U
M2 915.000000 MHz 1.245 U
M3 960.000000 MHz 1.754 U
M4——1.710000GHz 2:668 U .
M5 2.170000 GHz 2.784 U Main
M6 2.300000/GHz 2.413 U
M7 2.690000|GHz 1.919 U antenna
Mg  3.300000 GHz 1.366 U
MS  5.000000/GHz 2.122 U
: frequency ( SWR
MHz)
1710 2.6
2170 2.7
2300 2.4
2690 1.9
1U 4 3300 1.3
Ch1 Start 600 MHz Pwr -10 dBm Bw 10 kHz Stop 6 GHz
5000 2.1




SUNNY WAY

ol iE # R
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Main
antenna
frequency ( SWR
MHz)
1u 44
Ch1 Start 600 MHz Pwr -10 dBm Bw 10 kHz Stop 6 GHz
M1 700.000000 MHz 3.379 U Main
+M2 800.000000 MHz 4.078 U
M3 960.000000 MHz 8.782 U antenna
M&  1.710000 GHz 2.549 U
M5 2.170000 GHz 5.915 U
M6  3.300000 GHz 1.894 U frequency ( SWR
3 M7 2.690000 GHz 2.368 U
M9 5.000000 GHz 2.246 U MHz)
700 3.2

1U |

Ch1 Start 600 MHz Pwr -10 dBm Bw 10 kHz Stop 6 GHz
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Shanghai Shangyuan Communication Technology

ANT1

Co.,

Ltd.

antenna recognition

i .
M1 1575000 GHz 1.789 U
M9 M2 2.400000 GHz 2.203 U Main
M4 2500000 GHz 1.755 U antenna
M5-5.150000-GHz —2:074-U
M6 5.850000 GHz 1.698 U
M7 5925000 GHz 1.592 U
M8 7.125000 GHz 2.512 U frequency ( SWR
M3 1.176000 GHz 14.751 U MHz )
1575 1.7
2400 2.2
2500 1.7
5150 2.0
5850 1.6
5950 1.5
7125 2.5
1u
Ch1 Start 600 MHz Pwr -10 dBm Bw 10 kHz Stop 8 GHz
Frvy
M1 880.000000 MHz 20.158 U .
M3 M2 915.000000 MHz 20.645 U Main
M3 960.000000 MHz 18.648 U
Md——1.710000-GHz—2:856-U antenna
M5 2170000 GHz 2.222 U
M6  2.300000 GHz 3.070 U
M7 2.690000 GHz 2983 U frequency ( SWR
M8 3300000 GHz 3.327 U
MO  5.000000 GHz 1.812 U MHz)
1710 2.8
2170 2.2
2300 3.0
2690 2.9
3300 3.3
5000 1.8

1y
Ch1 Start 600 MHz

Pwr -10 dBm Bw 10 kHz

Stop 6 G

N A

T
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ANT3 RF1
M1 880.000000 MHz 6.207 U Main
M2 915.000000 MHz 3.051 U
M3 960.000000 MHz 1.898 U antenna
W4 1710000 GHz 5457 U
M 2300000 GHs 3316 U frequency SWR
e 300300 G177 D (MHz)
- M9 5.000000 GHz 2.808 U 2
880 .
915 3.0
1710 5.4
2170 3.4
2300 3.3
2 2690 3.7
3300 2.3
5000 2.8
1U
Ch1 Start 600 MHz Pwr -10 dBm Bw 10 kHz Stop 6 GHz
ANT3 RF2
Main
antenna
frequency ( SWR
MHz)

Ly <eda
Ch1 Start 600 MHz Pwr -10 dBm Bw 10 kHz Stop 6 GHz
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ANT3 RF3

antenna recognition

M1 700.000000 MHz 5.407 U 3
M2 746.000000 MHz 3.437 U Maln
*M3 800.000000 MHz 3.700 U antenna
M4 1710000 GHz 9.272 U
4 M5 2.170000 GHz 2.837 U
M6 2.300000 GHz 3.992 U
M7 2.690000 GHz 2.652 U frequech ( SWR
M3 3.300000 GHz 1.887 U MHz )
M9 5.000000 GHz 3.578 U
800 3.7
1
1U o]
Chi Start 600 MHz Pwr 10 dBm Bw 10 kHz Stop 6 GHz
i M1 830.000000 MHz 20968 U
M2 915.000000 MHz 21.413 U Main
M3 960.000000 MHz 21.748 U
M4 1.710000 GHz  3.766 U antenna
M5 2170000 GHz 3.708 U
mMe 2.300000 GHz 3.084 U
M7 2.690000 GHz 2856 U frequency ( SWR
ma 3.300000 GHz 34580
M5 5.000000 GHz 1711 U MHz)
1710 3.7
2170 3.7
2300 3.0
2690 2.8
3300 3.4
5000 1.7

iu

Ch1 Start 600 MHz

Pwr -10 dBm Bw 10 kHz

Stop 6 GHz
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ANTH

antenna recognition

1uU

M1 1.575000 GHz 7.104 U
M2 2.400000 GHz 1.467 U
M4 2.500000 GHz 1.281 U
M5-5:150000-GHz 18031
M6 5.850000 GHz 1.073 U
M7 5.625000 GHz 1.125 U
M8 7.125000 GHz 1.928 U
M3 1.176000 GHz 2.010 U

rw

Ch1 Start 600 MHz Pwr -10 dBm Bw 10 kHz

4
Stop 8 GHz

Main
antenna
frequency ( SWR
MHz)
1176 2.0
2400 1.4
2500 1.2
5150 1.8
5850 1.0
5900 1.1
7125 1.9

4 Darkroom test data
Test system: Shielded darkroom

Test environment: temperature 22°C+3°C, humidity

00%x15%

Test equipment: When testing passive data, use the

Network Analyzer Agilent E5062C When testing

active data, the Comprehensive Tester Agilent 8960

/CMW500/E4438C is used
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5.1 Passive test data

ANTO antenna passive efficiency

antenna recognition

Frequency/M|MaxGain/d| Efficiency / [Frequency/M|MaxGain/d| Efficiency / |Frequency/M|MaxGain/d| Efficiency / [Frequency/M|MaxGain/d| Efficiency /
hz Bi % hz Bi % hz Bi % hz Bi %
RF3 1710 1.16 35.1 2300 1.69 39.72 3300 1.8 42.17
700 -1.56 19.42 1720 1.22 35.74 2310 1.65 35.89 3350 2.11 40.74
710 -1.78 19.38 1730 1.32 36.9 2320 1.47 33.65 3400 24 34.99
720 -1.83 19.37 1740 1.32 37.66 2330 1.32 33.81 3450 2.72 34.2
730 -1.98 18.51 1750 1.36 38.03 2340 1.44 35.97 3500 2.69 30.2
740 -2.06 18.48 1760 1.36 38.28 2350 1.45 36.06 3550 1.95 35.23
750 -2.17 17.84 1770 1.44 38.84 2360 1.48 37.33 3600 2.37 36.18
760 -2.65 17.71 1780 145 39.5 2370 1.47 39.9 3650 1.69 34.38
770 -3.06 17.03 1790 1.59 40.18 2380 1.38 41.78 3700 1.52 39.45
780 -3.39 16.48 1800 1.78 41.23 2390 1.81 39.54 3750 1.21 39.54
790 -3.46 15.66 1810 1.39 42.44 2400 1.96 37.76 3800 241 38.16
800 -3.52 15.36 1820 1.41 43.88 2410 2.07 40.09 3850 2.62 36.14
RF2 1830 1.44 35.7 2420 2.07 42.27 3900 2.24 35.28
790 -1.03 25.16 1840 1.77 38.18 2430 213 40.55 3950 1.42 3291
800 -1.13 23.18 1850 1.75 35.48 2440 2.24 39.54 4000 0.84 30.72
810 -1.17 24.58 1860 1.83 34.83 2450 2.16 39.99 4050 0.62 30.74
820 -1.18 26.82 1870 1.85 38.46 2460 2.23 36.73 4100 0.89 30.81
830 -1.2 26.86 1880 2.54 37.76 2470 2.46 36.98 4150 1.67 31.64
840 -1.79 26.19 1890 2.87 41.03 2480 2.46 37.41 4200 1.93 31.86
850 -1.44 25.32 1900 214 42.97 2490 2.53 37.93 4250 1.01 31.04
860 -1.34 23.75 1910 21 44.66 2500 242 39.54 4300 1.93 31.46
870 -1.64 22.21 1920 2.03 46.29 2510 2.32 38.73 4350 2.36 32.53
880 -1.89 21.52 1930 2 46.52 2520 2.55 39.17 4400 2.54 31.97
890 -2.43 20.77 1940 1.92 46.29 2530 2.71 39.45 4450 3.46 33.06
RF1 1950 1.59 47.6 2540 2.24 38.64 4500 2.51 34.29
880 -1.13 32.69 1960 1.44 48.7 2550 1.98 36.31 4550 15 33.49
890 -0.65 33.67 1970 2.35 48.58 2560 1.81 36.31 4600 1.34 33.77
900 -0.52 33.36 1980 2.27 48.09 2570 1.75 35.08 4650 1.99 34.66
910 -0.57 35.5 1990 2.19 49.08 2580 1.83 34.59 4700 1.64 35.24
920 -0.51 34.87 2000 2.03 48.21 2590 1.8 33.11 4750 2.24 37.54
930 -0.49 35.17 2010 2.01 43.19 2600 1.52 32.28 4800 2.56 38.79
940 -0.35 36.23 2020 2.22 42.75 2610 1.45 32.21 4850 1.96 37.78
950 -0.3 35.09 2030 2.16 41.56 2620 1.74 31.62 4900 221 40.04
960 -0.17 35.08 2040 2.17 40.5 2630 1.75 31.26 4950 0.97 38.41
2050 2.18 39.46 2640 1.76 31.26 5000 1.06 36.94
2060 2.19 39.26 2650 145 31.7
2070 2.58 40.08 2660 1.36 31.7
2080 2.39 41.56 2670 1.08 32.66
2090 2.3 41.13 2680 1.03 31.77
2100 2.9 42.97 2690 1.02 32.89
2110 2.89 42.1
2120 2.68 40.71
2130 2.7 37.27
2140 2.44 37.17
2150 2.47 37.07
2160 2.27 39.36 1
2170 1.35 37.07
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ANT1 antenna passive efficiency

Frequency/Mhz MaxGain/dBi Efficiency / % Frequency/Mhz MaxGain/dBi Efficiency / %
1550 1.87 38.35 5900 1.33 43.35
1555 2.04 39.06 5950 1.67 43.85
1560 2.03 40.05 6000 1.12 40.55
1565 1.93 41.07 6050 1.77 41.11
1570 2.06 42.55 6100 2.46 44.16
1575 2.08 42.75 6150 2.29 41.98
1580 1.93 41.35 6200 2.32 41.59
1585 1.98 40.77 6250 2.85 44.67
1590 1.54 39.5 6300 2.43 42.76
1595 1.27 39.19 6350 2.19 41.88
1600 1.09 39.36 6400 1.75 42.17
2400 1.57 33.5 6450 1.42 41.4
2410 1.58 35.99 6500 1.34 40.74
2420 1.69 36.05 6550 1.11 40.46
2430 1.52 37.11 6600 1.78 44.57
2440 15 36.27 6650 1.38 43.9
2450 1.47 34.28 6700 1.15 38.5
2460 1.46 32.9 6750 2.48 43.9
2470 1.46 33.05 6800 2.15 41.39
2480 1.39 33.48 6850 1.88 39.99
2490 1.35 33.99 6900 0.51 36.18
2500 1.35 35.04 6950 0.93 41.62
5150 2.59 37.5 7000 0.55 36.98
5200 2.62 40.83 7050 -0.4 31.09
5250 1.72 37.41 7100 1.28 38.77
5300 1.68 34.43 7150 0.89 33.82
5350 1.14 35.4
5400 1.62 37.84
5450 1.47 37.76
5500 1.11 36.98
5550 0.81 34.12
5600 1.35 34.99
5650 1.43 35.89
5700 0.75 33.42
5750 0.88 37.24
5800 0.88 40.55
5850 0.7 41.4
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ANT2 antenna passive efficiency

Frequency/Mh| MaxGain/d | Efficiency/ |Frequency/Mh| MaxGain/d | Efficiency/ |Frequency/Mh|MaxGain/dBi | Efficiency /
z Bi % z Bi % z %
1710 2.24 36.03 2300 1.81 44.67 3300 1 34.1
1720 2.44 37.75 2310 1.9 40.64 3350 0.99 32.65
1730 2.52 40.23 2320 1.85 37.93 3400 0.65 32.34
1740 2.54 41.17 2330 1.84 38.37 3450 0.93 34.32
1750 2.61 40.93 2340 1.52 40.83 3500 131 35.18
1760 2.63 41.05 2350 1.3 40.18 3550 1.62 33.33
1770 2.63 41.05 2360 14 39.81 3600 1.54 33.55
1780 2.68 40.58 2370 1.45 40.18 3650 1.29 33.39
1790 2.73 39.89 2380 1.58 40.09 3700 1.3 36.58
1800 2.75 39.55 2390 1.59 36.98 3750 14 36.53
1810 2.73 39.2 2400 1.7 33.65 3800 1.3 34.82
1820 2.86 37.97 2410 1.39 33.96 3850 1.22 33.2
1830 2.87 37.1 2420 1.3 34.59 3900 1.32 3341
1840 2.7 37.42 2430 0.49 33.27 3950 1.68 32.3
1850 2.66 38.08 2440 0.49 33.88 4000 1.69 30.74
1860 2.65 38.64 2450 0.5 36.64 4050 181 33.58
1870 2.73 34.32 2460 0.51 35.08 4100 1.82 33.6
1880 2.55 35.47 2470 0.74 35.73 4150 1.91 39.92
1890 2.29 36.29 2480 114 36.73 4200 1.75 36.14
1900 2.38 37 2490 1.27 37.41 4250 1.62 33.55
1910 2.46 39.08 2500 1.33 38.64 4300 157 36.11
1920 2.61 42.15 2510 1.54 38.02 4350 1.52 39.98
1930 2.78 44.57 2520 1.57 37.58 4400 1.46 38.65
1940 2.84 45.67 2530 1.78 37.84 4450 1.43 37.56
1950 2.86 46.94 2540 1.77 37.33 4500 14 39.77
1960 2.54 46.24 2550 1.55 35.24 4550 1.71 38.45
1970 21 44.43 2560 1.33 35.73 4600 1.74 36.5
1980 1.78 43.08 2570 1.17 35.48 4650 2.13 37.27
1990 171 43.61 2580 1.03 35.97 4700 2.05 39.87
2000 1.56 42.94 2590 1.06 36.06 4750 1.85 41.03
2010 0.95 40.34 2600 1.06 37.15 4800 1.76 42.42
2020 0.89 42.02 2610 1.09 38.02 4850 1.66 39.98
2030 1.2 43.75 2620 1.12 375 4900 1.56 38.95
2040 1.81 45.26 2630 1.19 37.24 4950 1.33 36.21
2050 2.14 45.53 2640 1.23 36.81 5000 1.28 35.18
2060 2.54 45.39 2650 11 36.39
2070 2.38 45.12 2660 0.98 36.22
2080 2.32 43.21 2670 0.91 36.64
2090 1.99 39.45 2680 0.83 35.97
2100 2.2 40.46 2690 0.63 36.9
2110 2.19 40.46
2120 1.9 40.34
2130 1.83 38.46
2140 1.94 39.83
2150 2.55 41.1
2160 2.22 44.08
2170 1.56 41.88 .
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ANT3 antenna passive efficiency

antenna recognition

Frequency/M|MaxGain/d| Efficiency / [Frequency/M|MaxGain/d| Efficiency / |Frequency/M|MaxGain/d| Efficiency / [Frequency/M|MaxGain/d| Efficiency /
hz Bi % hz Bi % hz Bi % hz Bi %
RF3 1710 -4.17 11.89 2300 0.26 30.95 3300 0.61 24.17
700 -4.32 11.23 1720 -3.42 15.07 2310 -0.71 30.08 3350 0.37 23.37
710 -4.01 11.74 1730 -2.59 18.84 2320 -1.06 31.64 3400 0.03 23.28
720 -3.8 12.3 1740 -2.23 22.28 2330 -1.1 31.31 3450 1.78 28.95
730 -3.23 13.08 1750 -1.73 24.89 2340 -1.01 32.15 3500 1.8 31.56
740 -3.1 13.56 1760 -1.15 27.67 2350 -1.25 30.48 3550 1.34 28.95
750 -3.09 13.69 1770 -0.51 30.27 2360 -1.24 29.2 3600 1.49 31.24
760 -2.91 14 1780 0.06 31.92 2370 -1.48 28.57 3650 1.58 31.03
770 -2.89 14.12 1790 0.59 32.81 2380 -1.75 27.58 3700 1.73 28.05
780 -2.69 14.52 1800 0.04 32.73 2390 -1.72 24.44 3750 1.81 32.42
790 -5.61 14.89 1810 -0.94 31.62 2400 -2.31 26.42 3800 1.35 32.64
800 -2.59 15.39 1820 -1.19 31.48 2410 -2.61 26.67 3850 1.11 30.5
RF2 1830 -1.18 29.85 2420 -2.45 26.98 3900 11 30.08
790 -2.04 18.31 1840 -0.98 27.61 2430 -2.16 24.89 3950 1.32 26.4
800 -2.22 17.91 1850 -0.77 25.47 2440 -2.51 23.82 4000 141 20.81
810 -2.81 17.64 1860 0.14 26.67 2450 -2.12 24.21 4050 1.34 19.99
820 -2.98 17.03 1870 1.14 26.24 2460 -2.31 22.23 4100 0.68 21.06
830 -3.31 16.89 1880 1.38 24.95 2470 -2.48 21.98 4150 1.23 24.9
840 -3.42 16.54 1890 0.59 22.08 2480 -1.77 21.98 4200 151 30.19
850 -3.49 16.11 1900 0.23 22.03 2490 -2.16 22.08 4250 -0.89 32.86
860 -3.79 16.02 1910 -0.37 21.48 2500 -1.58 22.8 4300 -0.77 31.13
870 -4.11 15.84 1920 -1.13 19.63 2510 -1.71 21.93 4350 1 34.09
880 -4.14 15.62 1930 -2.08 17.66 2520 -2.21 21.18 4400 1.98 31.67
890 -4.22 15.31 1940 -3.19 15.7 2530 -2.36 20.56 4450 1.61 27.85
RF1 1950 -4.2 14.45 2540 -2.62 22.59 4500 1.39 28.45
880 -2.74 18.57 1960 -4.96 13.52 2550 -3.42 20.95 4550 0.31 25.93
890 -2.36 18.66 1970 -4.94 13.09 2560 -2.8 20.91 4600 0.28 28.73
900 -2.09 19.3 1980 -4.42 13.24 2570 -2.75 20.7 4650 0.88 27.58
910 -1.89 20.74 1990 -3.64 14.66 2580 -2.7 20.74 4700 0.36 25.9
920 -1.55 20.97 2000 -2.9 16.56 2590 -2.52 20.58 4750 -0.07 24.51
930 -1.29 21.18 2010 -2.63 18.37 2600 -2.22 20.95 4800 0.17 25.83
940 -1.21 21.61 2020 -2.05 21.33 2610 -2.09 22.01 4850 -0.3 22.35
950 -1.18 22.58 2030 -0.95 23.93 2620 -1.89 22.86 4900 0.74 22.86
960 -1.09 23.48 2040 -0.63 25.76 2630 -1.71 20.8 4950 0.7 24.92
2050 -0.23 26.67 2640 -1.43 21.98 5000 0.89 24.38
2060 -0.09 27.29 2650 -1.25 23.07
2070 -0.49 28.12 2660 -0.98 24.32
2080 -0.59 28.31 2670 -0.69 25.29
2090 -0.58 27.48 2680 -1.08 24.83
2100 -0.11 27.73 2690 -0.47 25.53
2110 -0.21 26.79
2120 0.02 26.61
2130 0.12 26.92
2140 -0.14 28.18
2150 0.05 29.65
2160 -0.44 29.85
2170 -0.66 30.13 :
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ANT4 antenna passive efficiency

Frequency/Mh| MaxGain/d | Efficiency/ |Frequency/Mh| MaxGain/d | Efficiency/ |Frequency/Mh| MaxGain/d | Efficiency /
z Bi % z Bi % z Bi %
1710 -0.3 26.49 2300 -0.74 335 3300 -0.41 31.05
1720 -0.33 27.73 2310 0.88 31.33 3350 -0.27 31.41
1730 -0.3 29.51 2320 0.85 29.17 3400 1.02 30.27
1740 -0.82 30.69 2330 0.93 28.25 3450 1.42 33.34
1750 -0.78 31.41 2340 0.68 28.05 3500 1.26 33.81
1760 -0.58 32.14 2350 0.05 26.24 3550 0.48 32.43
1770 -0.48 33.04 2360 0.13 25.59 3600 2.23 30.93
1780 -0.23 33.57 2370 0.33 26.61 3650 2.54 36.77
1790 0.13 33.73 2380 0.16 28.05 3700 1.73 35.81
1800 -0.22 34.28 2390 1 27.73 3750 1.82 39.32
1810 -0.92 34.91 2400 1.15 27.04 3800 1.72 38.98
1820 -1.05 35.56 2410 0.93 30.34 3850 2.62 36.56
1830 -0.87 36.31 2420 1.92 33.81 3900 2.39 36.88
1840 -0.58 37.41 2430 2.16 33.34 3950 2.34 33.75
1850 0.01 39.17 2440 1.94 33.96 4000 14 29.9
1860 0.66 40.83 2450 191 36.06 4050 0.88 33.05
1870 1.62 42.66 2460 2.24 33.73 4100 1.15 36.67
1880 2.05 45.19 2470 1.89 32.66 4150 1.24 37.86
1890 1.92 46.67 2480 1.89 31.26 4200 1.55 37.53
1900 1.96 47.21 2490 1.65 29.85 4250 1.35 39.43
1910 2.13 47.53 2500 1.62 30.13 4300 2.09 39.09
1920 2.3 47.64 2510 2.03 28.64 4350 2.2 39.43
1930 2.2 46.13 2520 2.01 28.77 4400 2.44 41.52
1940 1.76 43.75 2530 1.97 29.72 4450 2.48 38.75
1950 1.21 42.46 2540 1.98 30.48 4500 2.43 39.77
1960 0.43 41.11 2550 1.73 30.48 4550 2.23 43.46
1970 -0.25 39.99 2560 1.72 32.58 4600 2.17 38.53
1980 -0.68 39.17 2570 171 33.34 4650 1.79 37.42
1990 -0.91 39.9 2580 2.18 34.75 4700 1.59 41.4
2000 -1.13 39.99 2590 2.32 34.67 4750 1.78 40.93
2010 -1.47 38.19 2600 221 35.24 4800 221 43.21
2020 -1.58 38.64 2610 2.15 35.81 4850 2 41.64
2030 -1.65 38.37 2620 1.78 35.08 4900 24 42.24
2040 -1.39 37.58 2630 1.61 35.16 4950 2.06 42.48
2050 -1.22 36.14 2640 1.53 34.59 5000 2.35 39.2
2060 -0.64 35.24 2650 1.7 33.88
2070 -0.76 35.16 2660 171 33.27
2080 -0.87 34.67 2670 1.63 33.04
2090 -0.99 32.43 2680 1.29 31.48
2100 -0.55 31.77 2690 1.21 31.55

2110 -0.55 30.83
2120 -0.73 30.48
2130 -0.74 29.24
2140 -0.81 30.34
2150 -0.36 31.77
2160 -0.57 31.41 5
2170 -1.13 30.41
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ANT5 antenna passive efficiency

Frequency/Mhz MaxGain/dBi Efficiency / % Frequency/Mhz MaxGain/dBi Efficiency / %
1170 1.76 46.29 5900 2.09 37.9
1171 1.8 46.4 5950 241 39.02
1172 181 46.17 6000 1.77 39.88
1173 1.76 45.58 6050 1.52 40.46
1174 1.63 44.55 6100 2.19 40.97
1175 1.46 43.64 6150 2.86 41.31
1176 1.27 42.86 6200 2.63 41.53
1177 1.13 42.64 6250 2.92 45
1178 1.09 42.97 6300 2.84 42.09
1179 1.15 43.53 6350 2.53 40.32
1180 1.25 44.09 6400 2.26 40.75
2400 1.05 39.13 6450 1.87 40.92
2410 1.18 39.12 6500 1.23 37.76
2420 1.77 40.28 6550 1.15 38.45
2430 1.98 40.98 6600 1.55 42.97
2440 1.84 40.02 6650 0.77 41.59
2450 1.75 39.26 6700 0.91 38.82
2460 1.74 39.1 6750 2.19 45.92
2470 1.55 38.85 6800 1.9 43.65
2480 1.5 37.54 6850 2.07 38.82
2490 1.64 36.81 6900 1.38 35.81
2500 1.53 36.8 6950 1.66 42.27
5150 0.83 33.57 7000 1.1 39.36
5200 1.84 38.55 7050 0.55 37.81
5250 1.48 35.73 7100 2.01 37.46
5300 1.04 38.02 7150 1.58 36.81
5350 1.18 37.67
5400 0.84 39.36
5450 1.42 42.66
5500 1.09 39.81
5550 1.32 37.15
5600 1.64 38.11
5650 1.64 375
5700 1.02 34.43
5750 131 36.9
5800 1.84 38.55
5850 2.26 39.11
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Antenna pattern

ANTO

Freq:2170MHz
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ANT1

Freq:2400MHz

Freq:2440MHz
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ANT2

4400MHz
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ANT3

Freq:900MHz




SUNNY WAY

il iz # %

Shanghai Shangyuan Communication Technology Co., Ltd. antenna recognition

ANT4

Freq:4400MHz
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ANT5

Freq:1170MHz

Freq:2400MHz
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5.2 Active test data
Antenna OTA test data

GE Version

FREQ SPEC (dBm) 0TA (dBm) GAP
Band Channel (MHz)

TRP | TIS TRP TIS TRP | TIS

128 | 824.2 95. 74 0. 74

GSM_850 190 | 836.6 | 25 | -103 | 96 64 1. 64
251 | 848.8 96.19 | ~103.1| 1.19 | 0.1

975 | 880.2 9. 17 1.17

E-GSM 900 38 | 897.4 | 25 | -103 | 96,13 1.13
124 | 914.8 9569 | -103.02| 0.69 | 0.02

512 | 1710.2 95. 02 0. 02

DCS 1800 698 | 1747.4| 25 | -103 | 95 99 0. 22
885 | 1784.8 95 37 |-103.34| 0.37 | 0.34

512 | 1850. 2 95. 09 0.09

PCS 1900 661 | 1880 | 25 | -103 | 95 0.6
810 | 1909.8 95 04 |-105.05| 0.04 | 2.05

9612 | 1922.4 19. 17 0.17

WCDMA_B1 9750 | 1950 19 | -103 | 19 o7 0.07
9888 | 1977.6 19 04 | -105.67| 0.04 | 2.67

4132 | 826.4 17 04 0. 04

WCDMA_B5 4183 | 836.6 | 17 | -103 | ;7 7 0.17
4233 | 846.6 17.13 | -103.58| 0.13 | 0.58

2712 | 882.4 17 39 0.32

WCDMA_BS 2187 | 89740 17 | <103 | 17 16 0.16
2863 | 912.6 17.04 |-103.61| 0.-04 | 0.61
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Antenna OTA test data

GE Version

FREQ SPEC (dBm) OTA (dBm) GAP
Band Channel

(MHz) | TRP TIS TRP TIS TRP TIS

10850 | 1925 19. 37 0. 37

FDD-B1 (10M) 18300 | 1950 19 -91 19. 54 0. 54
18550 | 1975 19.51 | -95.86 | 0.51 4. 86

19250 | 1715 17. 16 0. 16

FDD-B3 (10M) 19575 | 1747.5 17 -88 17.7 0.7
19900 | 1780 18.65 | -93.95 | 1.65 | 5.95

20450 | 829 17.05 0. 05

FDD-B5 (10M) 20525 | 836.5 17 -91 17. 4 0.4
20600 | 844 17.3 | -91.22| 0.3 0. 22

20800 | 2505 18. 69 -0. 31

FDD-B7 (10M) 21100 | 2535 19 -91 19. 11 0.11
21400 | 2565 19.23 | -95.05 | 0.23 | 4.05

21500 | 885 17. 23 0.23

FDD-BS (10M) 21625 | 897.5 17 -91 17.33 0.33
21750 [ 910 17.32 | -92.36 | 0.32 1. 36

24200 | 837 16. 28 0.28

FDD-B20 (10M) 24300 847 16 -90 16. 07 0.07
24400 857 16.09 | -90. 11 0.09 0.11

27260 | 708 16. 1 0.1

FDD-B28 (10M) 27435 | 725.5 16 -91 16. 32 0.32
27610 | 743 16.13 | -91.04 | 0.13 | 0.04

37850 | 2580 19. 41 0. 41

FDD-B38 (20M) 38000 | 2595 19 -91 19.03 0. 03
38150 2610 19.01 | -94.02 0.01 3.02

38750 2310 19. 23 0.23

FDD-B40 (20M) 39150 | 2350 19 -91 19. 09 0. 09
39550 2390 19.01 | -91.07 0.01 0.07

40340 | 2565 19. 06 0. 06

FDD-B41 (20M) 40740 | 2605 19 -91 19.11 0.11
41140 | 2645 19.05 | -92.1 | 0.05 1.1

~
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Antenna OTA test data
GE Version
SPEC (dBm) OTA (dBm) GAP
Band |Channel | Test BW
TRP TIS TRP TIS TRP TIS
L 10MHz 19. 23 2.23
NR _
Band 1 M 10MHz 17 91 19.19 2. 19
H 10MHz 19.06 | —93.41 2. 06 2.41
L 10MHz 17. 21 0.21
NR _
Band 3 M 10MHz 17 91 17. 46 0. 46
H 10MHz 17.23 | -93.42 0.23 2.42
L 10MHz 15. 54 0.54
NR
Band 28 M 10MHz 15 -89 15. 63 0.63
H 10MHz 15. 81 -90. 25 0.81 1.25
L 100MHz 18. 14 1. 14
NR _
Band 41 M 100MHz 17 83 18. 24 1.24
H 100MHz 18.18 | —-86.24 1. 18 3.24
L 100MHz 18. 29 4.29
NR _
Band 77 M 100MHz 14 80 16. 51 2.51
H 100MHz 17.63 | —-86.14 3.63 6. 14
L 100MHz 18. 14 4.14
NR _
Band 78 M 100MHz 14 80 17. 26 3. 26
H 100MHz 17.25 | —-85.32 3.2b5 5.32
L 100MHz 18. 24 4. 24
NR M 100MHz B 17. 21 3.21
Band 79 14 80
H 100MHz 16.15 | —86.41 2. 15 6. 41




SUNNY WAY

ol iE # R

Shanghai Shangyuan Communication Technology Co., Ltd. antenna recognition
Antenna OTA test data

GE Version

OTA (dBm)
Band Channel
new antenna
TRP TIS
1 13.95
802.11b
(11Mbps) 6 13.17
11 13.28 -83.19
36 10.25
802.11a
(54Mbps) 64 10.78
165 10.58 -70.23
36 7.31
802.11ac
(20Mbps) 100 7.41
161 7.28 -62.51
GPS (£ EiEiE) -145.36
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Antenna OTA test data

GA Version

antenna recognition

FREQ SPEC (dBm) OTA (dBm) GAP
pand el ) TR T 1 | TR TIS TRP | TIS
128 | 824.2 25. 87 0. 87
GSM_850 190 | 836.6 25 -103 | 27.06 2. 06
251 | 848.8 26.73 [-103.02| 1.73 | 0.73
975 | 880.2 26. 3 1.3
E-GSM 900 38 897. 4 25 -103 | 26.84 1. 84
124 | 914.8 26.62 [-103.45[ 1.62 | 0.45
512 | 1710.2 25. 21 0.21
DCS 1800 698 | 1747.4| 25 -103 | 25.09 0. 09
885 | 1784.8 25.87 |-103.54| 0.87 | 0.54
512 | 1850. 2 26. 56 0. 56
PCS 1900 661 1880 26 -103 | 26.14 0.14
810 | 1909. 8 26.49 |-105.64| 0.49 | 2.64
9262 1852. 4 19. 43 0. 43
WCDMA B2 9400 | 1880 19 -105 | 19.58 -0. 58
9538 | 1907.6 19.63 |-105.82| —0.63 | 0.82
1312 1712. 4 19. 27 -0. 27
WCDMA B4 1412 [ 1732.4 | 19 -105 | 19.36 0. 36
1513 | 1752.6 19.18 |-105.53| -0.18 | 2.53
4132 826. 4 17.95 -0. 95
WCDMA B5 4183 | 836.6 17 -105 | 17.39 0. 39
4233 | 846.6 17.17 [-105.49| 0.17 | 0.49
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Antenna OTA test data

GA Version

Ltd. antenna recognition

. SPEC (dBm) OTA (dBm) GAP
Band Channel FREQ (MHz.

TRP TIS TRP TIS TRP TIS

18650 1855 19. 37 0. 37

FDD-B2 (10M) 18900 1880 19 -91 19.71 0.71
19150 1905 19.19 | -94.73 0.19 3.73

26090 1855 19. 97 0.97

FDD-B25 (10M) 26365 | 1882.5 19 -91 19. 25 0.25
26640 1910 19.23 | -94.71 0.23 3.71

20000 1715 19. 97 0.97

FDD-B4 (10M) 20175 | 1732.5 19 -91 19. 25 -0. 25
20350 1750 19.23 [ -95.31 | -0.23 4.31

132022 1715 19. 05 1. 05

FDD-B66 (10M) 132322 1745 19 -91 18.7 0.7
132622 1775 19. 01 -94. 6 1.01 3.6

20450 829 17.91 0.91

FDD-B5 (10M) 20525 836. 5 17 -91 17. 49 0. 49
20600 844 17.28 | -91.98 0.28 0.98

20800 2505 18.27 0.73

FDD-B7 (10M) 21100 2535 19 -91 19.2 0.8
21400 2565 19.69 | -95.04 0.31 4. 04

23060 704 16. 68 0. 69

FDD-B12 (10M) 23095 707.5 16 -91 16. 23 0.23
23130 711 16.34 | -91.94 | 0.34 0. 94
FDD-B13 (20M) 23230 782 16 -90 16. 33 -90. 8 0.33 0.8
FDD-B14 (20M) 23330 793 16 -90 16.26 | -90.08 0. 26 0. 08

23780 709 16. 42 0. 42

FDD-B17 (20M) 23790 710 16 -90 16. 26 0. 26
23800 711 16.41 | -90.23 0. 41 0.23

27260 708 16. 53 0.53

FDD-B28 (20M) 27435 725.5 16 -90 16. 67 0. 67
27610 743 16.15 | -90.31 0.15 0.31

37850 2580 19. 17 0.17

TDD-B38 (20M) 38000 2595 19 -91 19.2 0.2
38150 2610 19.62 | -92.26 0. 62 1.26

40340 2565 19. 35 0.35

TDD-B41 (20M) 40740 2605 19 -91 19. 74 0. 74
41140 2645 19. 55 -92. 1 0.55 1.1

133172 668 16. 21 0.21

FDD-B71 (10M) 133297 | 6805 16 i -88 16. 15 0.15
133422 693 16.03 | -88.11| 0.03 0.11
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Antenna OTA test data
GA Version
SPEC (dBm) OTA (dBm) GAP
Band Channel | Test BW
TRP TIS TRP TIS TRP TIS
L 10MHz 17.9 0.9
NR _
Band 2 M 10MHz 17 91 18. 62 1.62
H 10MHz 18. 37 -94. 23 1.37 3.23
L 10MHz 17. 45 0. 45
NR B
Band 925 M 10MHz 17 91 18. 42 1.42
H 10MHz 18. 26 -94.13 1. 26 3.13
L 10MHz 15. 04 0.04
NR _
Band 5 M 10MHz 15 89 15.15 0.15
H 10MHz 15. 31 -89. 72 0. 31 0.72
L 10MHz 15.15 0.15
NR _
Band 12 M 10MHz 15 83 15. 49 0. 49
H 10MHz 15. 23 —87. 88 0.23 4. 88
L 20MHz 18. 19 1.19
NR _
Band 38 M 20MHz 17 80 18. 09 1. 09
H 20MHz 18. 04 -90. 32 1.04 10. 32
L 100MHz 17. 15 0.15
NR _
Band 41 M 100MHz 17 80 17. 25 0.25
H 100MHz 17.03 -85.5 0.03 5.5
L 10MHz 17.5 0.5
NR _
Band66 M 10MHz 17 89 17.77 0.77
H 10MHz 18. 08 -90. 16 1. 08 1. 16
L 100MHz 18. 02 3.02
NR _
Band77 M 100MHz 15 80 15. 52 0.52
H 100MHz 17. 18 -85. 77 2.18 5. 77
L 100MHz 18. 84 3. 84
NR _
Band78 M 100MHz 15 80 17. 88 2. 88
H 100MHz 15. 62 -86. 63 0.62 6. 63
L 10MHz 15. 14 0.14
NR
Band71 M 10MHz 15 -82 15. 21 0.21
H 10MHz 15.03 -85. 24 0.03 3.24
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Antenna OTA test data

GA Version
OTA (dBm)
Band Channel
new antenna
TRP TIS
1 13.28
802.11b
(11Mbps) 6 13.33
11 13.41 -83.07
36 10.88
802.11a
(54Mbps) o4 11.04
165 10.91 -70.29
36 7.77
802.11ac
(20Mbps) 100 7.51
161 7.45 -62.33
GPS (Z 2B -145.43

w
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