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1. RF Fixture Experiment

1.1 Test Setup

1.1.1 VNA Test Setup

VSWR and Return Loss measurements (S11) were performed using an KeySight
E5071C Network Analyzer. The isolation between antennas is also teste. The testing
was performed with apparatus in free space.

1.1.2 Anechoic Chamber Test Setup

When we test Gain and Efficiency of the antenna, we will use the ETS 3D chamber.
The chamber provides test frequency from 400MHz to 6GHz.The real test environment
is showing as following picture
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1.2 UE configuration

1.2.1 Antenna location pictures

1.2.2 RF matching for different antennas
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1.2.3

Physical figure

ANT2 (B&) ANT5 (%) ANT1 (H)
WIFI1 (FK) WIFI0 ()
ANT4 (41)
ANT3 (B5) ANTO (5%
ANTO 617" 960MHz 171072690MHz /
ANT2 617" 960MHz 171072690MHz /
ANT4 330074200MHz / /
ANT1 193072690MHz 33004200MHz 515075925MHz
ANT3 171072690MHz 33004200MHz 515075925MHz
ANT5 3300 4200MHz / /
WIFI 0/1 2400~2500MHz 5150~ 5850MHz /
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2.1 Passive Test Result(S parameters)

Antenna0 617~960MHz 1710~2690MHz VSWR

Antenna 2 617~960MHz 1710~2690MHz VSWR



Shenzhen be-comfortable Technology Co. Ltd.

Antenna 4 3300~4200MHz  VSWR

Antennal 1930~2690MHz 3300~4200MHz 5150~5925MHz ~ VSWR
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Antenna3 1710~2690MHz 3300~4200MHz 5150~5925MHz ~ VSWR

Antenna5 3300~4200MHz VSWR
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WIFIO  2400~2500MHz 5150~5850MHz  VSWR

WIFI1  2400~2500MHz 5150~5850MHz  VSWR
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617~960MHz 1710~2690MHz
3300~4200MHz

Antenna 0 &

Antenna4 S21

617~960MHz 1710~2690MHz  Antenna 0 &
617~7960MHz 1710~2690MHz Antenna 2
S21

617~960MHz 1710~2690MHz  Antenna 0 &

1930~2690MHz 3300~4200MHz
5150~5925MHz Antennal S21

617~960MHz 1710~2690MHz
1710~2690MHz3300~4200MHz
5150~5925MHz Antenna 3 S21

Antenna 0 &
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617~960MHz 1710~2690MHz
3300~4200MHz

Antenna 0 &

Antenna5 S21

617~960MHz 1710~2690MHz
2400~2500MHz
S21

5150~5850MHz

Antenna 0 &
WIFI 0

617~960MHz 1710~2690MHz
2400~2500MHz
S21

5150~5850MHz

Antenna 0 &
WIFI 1

617~960MHz 1710~2690MHz

3300~4200MHz  Antenna 4

Antenna 2 &

S21
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617~960MHz 1710~2690MHz Antenna 2 &
1930~2690MHz3300~4200MHz
5150~5925MHz  Antenna l S21

617~960MHz 1710~2690MHz
1710~2690MHz3300~4200MHz
5150~5925MHz
Antenna3 S21

Antenna 2 &

617~7960MHz 1710~2690MHz Antenna 2 &
3300~4200MHz Antenna 5 S21

617~960MHz 1710~2690MHz
2400~2500MHz  5150~5850MHz
S21

Antenna 2 &

WIFI 0
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617~960MHz 1710~2690MHz
2400~2500MHz

Antenna2 &
5150~5850MHz

WIFI1  S21

3300~4200MHz

Antenna 4 &

1930~2690MHz 3300~4200MHz
5150~5925MHz
Antenna 1 S21

3300~4200MHz

Antennad &

3300~4200MHz

Antenna 4 &

1710~2690MHz 3300~4200MHz
5150~5925MHz
Antenna 3 S21

3300~4200MHz

Antenna 5

S21
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3300~4200MHz  Antennad & 3300~4200MHz Antenna 4&
2400~2500MHz  5150~5850MHz  WIFI 0 2400~2500MHz  5150~5850MHz  WIFI 1
S21 S21
1930~2690MHz 3300~4200MHz 1930~2690MHz 3300~4200MHz
5150~5925MHz Antenna 1 & 5150~5925MHz Antenna 1 &
1710~2690MHz 3300~4200MHz 3300~4200MHz Antenna 5 S21

5150~5925MHz
Antenna 3 S21
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1930~2690MHz
5150~5925MHz Antennal &

3300~4200MHz

1930~2690MHz
5150~5925MHz Antenna 1 &

3300~4200MHz

2400~2500MHz  5150~5850MHz ~ WIFI O 2400~2500MHz 5150~5850MHz  WIFI 1
S21 S21

1710~2690MHz 3300~4200MHz 1710~2690MHz 3300~4200MHz

5150~5925MHz Antenna 3 & 5150~5925MHz Antenna3 &

3300~4200MHz  Antenna5  S21 2400~2500MHz 5150~5850MHz ~ WIFI 0

S21
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1710~2690MHz 3300~4200MHz 3300~4200MHz Antenna 5 &
5150~5925MHz Antenna3& 2400~2500MHz 5150~5850MHz  WIFI 0O
2400~2500MHz 5150~5850MHz ~ WIFI 1 521
S21

3300~4200MHz  Antenna 5 & 2400~2500MHz 5150~5850MHz WIFI 0 &
2400~2500MHz  5150~5850MHz ~ WIFI 1 2400~2500MHz 5150~5850MHz  WIFI 1 521

S21
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Antenna0  617~960MHz 1710~2690MHz Efficiency

Fri;;z?cy Gain(dBi) [Efficiency (%) Fri;;iicy Gain(dBi) [Efficiency (%)
600 ~3. 28 16. 69 1700 1. 24 55. 53
620 0. 56 31. 26 1740 1.30 5. 16
640 ~0. 48 28. 03 1780 1. 47 59. 50
660 ~1.33 20. 84 1820 1. 20 50. 75
680 1,12 92. 30 1860 1. 46 50. 86
700 0. 29 33. 88 1900 .53 5. 98
720 1.86 39. 84 1940 1. 81 53. 63
740 1. 22 41.73 1980 .82 54. 61
760 131 43. 54 2020 .38 54. 68
780 1. 60 39. 26 2060 1.02 52. 21
800 0. 87 38. 70 2100 1.97 59. 49
820 0. 68 39. 47 2140 1.03 51. 94
840 0.90 35. 30 2180 1.03 56. 39
860 1.05 40. 81 2920 1.39 52. 31
880 1.63 46. 45 2260 0. 86 58. 02
900 1.22 45. 08 2300 0. 22 58. 11
920 1.31 47.38 9340 0. 22 58. 02
940 117 50. 34 2380 0. 79 55. 70
960 1. 60 49. 19 2420 1. 44 55. 06

2460 1.03 56. 97
2500 1.05 53. 18
9540 1.03 51. 60
2580 1.07 50. 22
2620 1. 35 59. 56
2660 1. 54 57. 44
2700 1.77 59. 85
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Antenna 2 617~960MHz 1710~2690MHz Efficiency

Fri;;j?cy Gain(dBi) [Efficiency (%) Fr?;;j?cy Gain(dBi) [Efficiency (%)
600 ~8. 08 8.73 1700 1. 34 49. 95
620 -5.51 13. 44 1740 1.82 52. 61
640 4. 19 17. 83 1780 1.75 57. 80
660 “1.18 21. 36 1820 1.70 55. 55
680 0. 06 39. 14 1860 1.70 56. 89
700 0. 92 39. 01 1900 1.00 57. 68
720 0.33 45.19 1940 1.13 58. 19
740 1. 43 50, 27 1980 1.65 58. 46
760 ~0. 06 47.13 2020 1.00 59. 59
780 0. 43 46. 77 2060 1.37 58. 73
800 ~0. 25 41. 65 2100 1.35 56. 43
820 0. 85 37. 72 2140 1.15 57. 02
840 1. 56 44. 91 2180 1.50 59. 18
860 1. 43 48. 84 2920 .38 53. 38
880 .32 55. 62 2260 0. 86 52. 07
900 1. 56 58. 41 2300 0. 22 43. 88
920 1. 60 54. 06 9340 0. 22 39. 69
940 1.27 53. 54 2380 0. 56 41, 66
960 0. 97 52. 39 2420 0. 92 51. 20

2460 1,12 50. 42
2500 1.07 59. 83
2540 1. 04 50. 67
2580 1. 04 56. 27
2620 1.58 57. 59
2660 1.77 51. 41
2700 1. 04 45. 91
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Antenna 4 3300~4200MHz Efficiency

Fr?;;jicy Gain(dBi) [Efficiency (%) Fri;;j?cy' Gain(dBi) [Efficiency (%)
3300 3.34 50. 52
3350 4.55 52. 13
3400 4. 86 53. 08
3450 5.18 53. 56
3500 5.84 54. 00
3550 5. 84 55. 58
3600 5. 09 54. 66
3650 5. 41 56. 90
3700 5. 43 58. 27
3750 4.95 58. 21
3800 4. 58 57. 89
3850 3. 30 55. 20
3900 4. 02 54. 44
3950 4. 45 59. 76
4000 4.70 50. 25
4050 4. 67 59. 52
4100 4. 45 50. 59
4150 4.38 53. 05
4200 4.10 59. 49

Antenna 1 1930~2690MHz 3300~4200MHz 5150~5925MHz
Efficiency

Fr?;;j?cy Gain(dBi) [Efficiency (%) Fri;;j?cy' Gain(dBi) [Efficiency (%)
1900 1.91 51. 59 5150 2. 09 67. 84
1950 1.19 52. 12 5200 2. 06 66. 55
2000 1. 84 56. 05 5250 2.07 60. 26
2050 1.10 59. 26 5300 2.79 66. 00
2100 1.22 58. 78 5350 2. 97 60. 91
2150 1.75 57. 60 5400 2. 96 66. 36
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2200 1.17 51. 27 5450 2.92 69. 41
2950 0. 37 56. 65 5500 2. 61 62. 59
2300 0. 22 54. 74 5550 2.7 64. 16
2350 0. 22 50. 79 5600 2.10 57. 57
2400 0.39 50. 20 5650 2. 40 58. 13
2450 1.15 51. 48 5700 2.29 54. 80
2500 1.07 59. 28 5750 2.16 58. 03
2550 1.02 52. 47 5800 2. 43 58. 22
2600 1.01 53. 60 5850 2.50 63. 19
2650 1.24 59. 50 5900 2.91 58. 81
2700 1.71 59. 95 5950 2. 65 59. 42
3300 4.12 50. 74
3350 4.23 51. 89
3400 3.95 51. 14
3450 4.24 52. 07
3500 4. 69 59. 77
3550 4.53 53. 42
3600 4.58 52. 54
3650 4.39 52. 21
3700 4.58 54. 67
3750 4.72 5. 71
3800 4. 66 56. 54
3850 4. 62 56. 29
3900 4.53 5. 27
3950 4. 41 53. 98
4000 4. 98 52. 29
4050 4.33 52. 51
4100 4.38 53. 09
4150 4.23 53.91
4200 4.33 53. 74

Antenna 3 1710~2690MHz 3300~4200MHz
5150~5925MHz Efficiency

Fri;;i?cy Gain(dBi) [Efficiency (%) Fri;;iicy Gain(dBi) [Efficiency (%)

1700 1.87 58. 16 5150 2. 95 68. 22
1750 1.77 51. 56 5200 2. 86 67. 74
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1800 1. 20 48. 26 5250 2.00 62. 35
1850 1. 57 56. 24 5300 2.12 59. 72
1900 1. 26 51. 47 5350 2.37 65. 01
1950 1. 52 52. 18 5400 2. 88 61.71
2000 1. 67 54. 92 5450 2.23 66. 52
2050 1. 22 59. 45 5500 2.71 60. 36
2100 1.84 50. 40 5550 2.11 66. 08
2150 1. 56 52. 63 5600 2. 89 58. 75
2200 1. 37 55. 17 5650 2.05 61.69
2250 0.74 53.45 5700 2. 27 57. 05
2300 0.22 04. 41 5750 2.33 59. 06
2350 0.17 53.75 5800 2.54 56. 74
2400 0.22 52. 23 5850 2.51 66. 26
2450 1.08 59. 57 5900 2.50 61. 55
2500 1.05 55. 11 5950 2.65 61. 48
2550 1. 07 51. 14
2600 1.05 54. 75
2650 1.92 50. 12
2700 1. 23 50. 10
3300 4. 26 52. 32
3350 4. 30 52. 26
3400 4.25 52.51
3450 4.27 53. 33
3500 4.33 54. 59
3550 4.32 54. 54
3600 4. 39 55. 28
3650 4.49 57. 67
3700 4. 64 58. 42
3750 4. 57 57.01
3800 4. 46 55. 45
3850 4.35 53. 50
3900 4.26 52. 50
3950 4. 06 52. 62
4000 4.11 52. 42
4050 4. 26 52. 72
4100 4.32 52. 42
4150 4.31 53.13
4200 4.29 53. 46
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Antenna 5 3300~4200MHz Efficiency
Fri;;i?cy Gain(dBi) [Efficiency (%) Fri;;j?cy' Gain(dBi) [Efficiency (%)

3300 2.73 57. 52

3350 3.35 51. 45

3400 4.23 57. 40

3450 4. 14 56. 72

3500 3. 87 57. 03

3550 3. 69 57. 00

3600 4.21 56. 74

3650 4. 54 57. 59

3700 4.61 50. 17

3750 4.20 54. 41

3800 411 51. 62

3850 4.52 50. 57

3900 3. 23 51.56

3950 4.03 53. 79

4000 4. 14 54. 23

4050 4.01 51.81

4100 4.29 52. 99

4150 4.75 55. 75

4200 4.91 55. 99

WIFIO 2400~2500MHz 5150~5850MHz Efficiency

Fri;;iicy Gain(dBi) |[Efficiency (%) Fri;;jicy Gain(dBi) [Efficiency (%)

2400.00 | 4.48 66. 79 5000.00 | 4.62 51. 59
2410.00 | 4.53 66. 44 5100. 00 5. 75 57.84
2420.00 | 4.56 68. 26 5200.00 | 6.05 56. 73
2430.00 | 4.36 68. 49 5300. 00 5. 87 50. 15
2440.00 | 4. 14 66. 92 5400.00 | 6.49 53. 18
2450.00 | 4.03 67. 11 5500. 00 5. 97 52. 22
2460.00 | 3.93 69. 02 5600. 00 5. 29 52. 50
2470.00 | 3.74 67. 52 5700.00 | 4.72 54. 21
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2480.00 | 3.72 67. 42 5800.00 | 4.85 57. 13
2490.00 | 3.49 66. 61 5900.00 | 4.35 57. 24
9500.00 | 3.31 66. 43 6000. 00 3.01 53. 01

WIFI1 2400~2500MHz 5150~5850MHz  Efficiency

Fri;;iicy Gain (dBi) |[Efficiency (%) Fri;;jicy Gain(dBi) [Efficiency (%)
2400.00 | 2.69 65. 67 5000. 00 5. 14 53. 50
2410.00 | 2.67 65. 73 5100. 00 5. 28 54, 53
2420.00 | 3.08 67. 40 5200.00 |  4.43 52. 32
2430.00 | 3.42 67. 67 5300. 00 3.78 50. 24
2440.00 | 3.13 66. 22 5400.00 | 4.64 51.91
2450.00 | 3.12 66. 27 5500. 00 5. 00 50. 95
2460.00 | 3.49 68. 05 5600.00 | 4.36 50. 96
2470.00 | 3.64 67. 70 5700. 00 3. 63 53. 03
2480.00 | 3.64 68. 02 5800. 00 3.53 54. 52
2490.00 | 3.83 68. 45 5900. 00 3.61 54. 10
9500.00 | 3.93 68. 03 6000. 00 3.03 51. 70
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Antenna O 617~7960MHz 1710~2690MHz 3D

Antenna?2 617~960MHz 1710~2690MHz 3D

Antenna 4 3300~4200MHz 3D
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Antennal  1930~2690MHz 3300~4200MHz5150~5925MHz 3D

Antenna 3 2400~2500MHz 3300~4200MHz 5150~5850MHz 3D

Antenna 5 3300~4200MHz 3D
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WIFI0 2400~2500MHz 5150~5850MHz 3D

WIFI1 2400~2500MHz 5150~5850MHz 3D
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2.2 Active Test Result(TRP TIS)

LTE | Channel [TRP(dBm)|TIS(dBm) LTE | Channel [TRP(dBm)/TIS(dBm)
L 2012 | 9997 | o L 19.44 | -97.06
Band n
2aomy | M 2012 | -99.3¢4 | 700M) 1 M 1972 | -97.19
H 2057 | -99.18 H 1991 | -97.59
L L
Band 20.17 99.4 Band 20.07 | -103.47
66(4) M 20.56 993 | 25(10M) 1 M 20.74 | -103.44
(10M)
H 20.11 | -100.23 H 20.54 | -103.36
L 2043 | 9902 | . L 1920 | -100.02
Band n
saomy | M 2019 | -99.8¢ | 20C0OM)| M 19.79 | -100.53
H 2036 | -99.38 H 19.33 | -100.07
Band
Band L 1931 | 9973 |s000vy| M 1847 | -97.57
7(10M) " - N
(II:?)WIFI 1989 | -98.66 |, 00 2255 | -96.33
H 19.44 | -98.54 (TIS M 22.62 | -96.46
WIFI CH1)
L 1812 | -98.07 H 22.60 | -96.43
Band M L
12(10M) 1874 | 9835 | . 19.46 | -99.85
H 18.86 | -97.92 |48C20M) | M 19.58 99.1
. L 1811 | -97.65 H 20.02 | -99.86
and
13(10M) M ] L ]
18.07 9749 | L, 17.54 95.89
H 1815 | -97.12 | 7100M)1 M 17.63 | -95.26
. L 18.11 | -95.60 H 17.61 | -96.27
and
14(10M) M 1835 | -95.31
H 18.76 | -95.53
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5G SA Channels |SCS(KHz) | TRP(dBm) | TIS(dBm)
L 15 20.04 -97.99
N2 (10MHz) M 15 20.18 -97.41
H 15 20.05 -97.14
L 15 20.59 -97.56
N5 (10MHz) M 15 20.48 -97.34
H 15 20.28 -98.01
L 15 20.31 -96.03
n7 (10MHz) (TIS WIFI
CHD) M 15 20.38 -96.61
H 15 20.88 -96.98
L 15 19.01 -93.65
N12 (15MHz) M 15 19.61 -93.23
H 15 18.96 -93.04
L 15 18.38 -93.61
N14 (10MHz) M 15 19.41 -93.77
H 15 19.88 -93.59
L 15 20.34 -98.82
N25 (20MHz) M 15 20.84 -98.79
H 15 20.16 -99.45
n30 (10MHz) L 15 18.31 -97.45
L 30 22.78 -87.18
n41 (100MHz) (TIS

WIFI CH1) M 30 22.50 -87.57
H 30 22.56 -87.93
L 30 19.4 -91.06

n48 (100MHz)
M 30 19.54 -91.33
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H 30 19.75 91.4

L 30 20.7 97.7
N66 (20MHz) M 30 2038 9788
H 30 20.98 -98.87

L 30 17.04 91.3
N71 (20MHz) M 30 17.86 o116
H 30 18.29 -90.86

L 30 22.72 91.34

n77 (100MHz) M 30 22.90 -91.66
H 30 23.20 92.77

L 30 22.78 91.19

n78 (100MHz) M 30 22.86 -91.46
H 30 23.02 91.58
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24G WIFI11b

channel 1 6 11
TRP(dBm)
18.09 18.22 18.13
(11Mbps>
TIS(dBm)
-90.36 -90.12 -90.77
(11Mbps)
5G WIFI /11a
channel 36 161
TRP(dBm)
21.83 21.02
(6Mbps)
TIS(dBm)
-80.50 -80.71
(54Mbps)
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