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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

() ohm 0 ohm
— i —*FF
N& JOF:A
GIND GHND



Be-Cemfartable
— BEE —

1.2.3

Physical figure

Shenzhen be-comfortable Technology Co.

Ltd.

ANTO 617 960MHz 1710~ 2690MHz /
ANT2 617 960MHz 1710~ 2690MHz /
ANT4 3300"4200MHz / /
ANT1 1930~2690MHz 3300~ 4200MHz 5150~5925MHz
ANT3 1710~ 2690MHz 3300"4200MHz 5150~5925MHz
ANT5 3300 4200MHz / /
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2.1 Passive Test Result(S parameters)

Antenna0 617~960MHz 1710~2690MHz VSWR

V&l 511 SwR 1.000 / Ref 1.000 [F1i]
11.00
>1 | [pll7. 0oooo wwz (3.0235
2 | |pd0. 00000 MHZ 1.6368
3 | l.[7100000 GHz 1.7026
" 4 | .|5900000 GHz 2.2696
10. 00
9.000
£.000
7.000
6.000
000
4.000
3. 000
2.000 b
1
5 3
d
1.000 = 4
3 Start 400 MHz TFBW 70 kHz Stop 3 GHz [EOEEN

Antenna 2 617~960MHz 1710~2690MHz VSWR

FifEl S11 Swe 1.000 / Ref 1.000 [F1]
11.00
1 | F17.00000 wHz 8.0770
2 | b6q. 00000 MHZ 1.2710
3 |{.7i00000 GHz 2.0507
) 1 |blga00000 GHz 2.8489
10.00
9.000
8.000
000
6.000
5.000
4.000
1
3.000
2.000
N 4
1000 - 4
3 Start 400 MHz IFBW 70 kiz Stop 3 GHz RN
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Antenna 4 3300~4200MHz  VSWR

M@ 511 SwR 1.000 / Ref 1.000 [F1]
11.00

1 3.3000000 GHz 1.6390
>2  4.2000000 GHz 1.9793

10.00

9.000

§.000

7.000

6. 000

5. 000

4.000

3. 000

2.000

G

b d
1.000’ v

1
3 Start 2 GHz IFBW 70 kHz Stop 5 GHz [ENEN

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

PIEY 511 SwR 1.000 / Ref 1.000 |F1 M)
11.00
1 1.7100000 GHz [1.3835
2 2.6900000 GHz 1.7088
3 3.3000000 GHz |1.6798
4 4,2000000 GHz 1.3930
10.00 |55 1500000 GHZ 1.3550
6 5.9250000 GHz 2.0008
9,000
8.000
7.000
6.000
5. 000
4,000
3. 000
2.000
il
b 1 4 5
1.000p &=
2 Start 600 MHz TFBW 70 kHz stop 6 GHz G|
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Antenna3 1710~2690MHz 3300~4200MHz 5150~5925MHz ~ VSWR

PO S11 swr 1.000 / Ref 1.000 [F1 M]
11.00

1.7100000 GHz (1.6795
2.6900000 GHZz |1.7717
3. 3000000 GHz |[1.7911
4.2000000 GHz |[1.2577
5.1500000 GRZ [1.6406
5.9250000 GHz |1.3878

10.00

-, F T

9.000

8.000

7.000

6.000

5.000

4.000

3.000

2.000

1.000

Pl
2 Start 600 MHz IFBW 70 kHz Stop 6 GHz [El

Antenna5 3300~4200MHz VSWR

pEA s11 swr 1.000 / ref 1.000 [F1]
11.00

1 3.3000000 GHz 2.1264
=2 4.2000000 GHz 1.1498

10. 00

9.000

8.000

7.000

6. 000

5.000

4.000

3. 000

2.000

2 1

[ d
1.000p 4
3 Start 2 GHz IFBW 70 kHz stop 5 GHz [EREEA




Be-Comfertable
FRE Shenzhen be-comfortable Technology Co. Ltd.

617~7960MHz 1710~2690MHz Antenna 0 & 617~960MHz 1710~2690MHz Antenna 0 &
617~960MHz 1710~2690MHz Antenna 2 3300~¥4200MHz  Antenna4 S21
S21

L actve e 2Repore3Simols & Wil Ste R ST Cog a3 1000 36 ReF 5000
P 10.0 50.00
T 617.00000 mAz 25866 db
52 $14197600 iz -13.521 ds
5 17100000 Gz —29.234 do
4000 | 4 2.6300000 ciz -33.818 ds
40-00 |5 35000000 ariz -40.875 db
g 4 412000000 Guz -34.071 do
7 ? 53300000 anz 34.307 db
7, 3130000 cus 30 & oo | B 318230000 Gz 35307 G
30.0
00
20.00
10 10;0
0.000p i« 0.000 ]
- 10.00
2
20.00 -20.0
W \ /T
~30.00 4/ / //\/A\\ -30.00
50.0¢ & ~ -50.0
= e i s 13 tart 400 NHz W 70 ke ston 6 Gz IRl

617~960MHz 1710~2690MHz Antenna 0 & 617~960MHz 1710~2690MHz Antenna 0 &
1930~2690MHz 3300~4200MHz 1710~2690MHz3300~4200MHz
5150~5925MHz Antennal S21 5150~5925MHz Antenna 3 S21

P 521 Cog g 10,00 G/ ReF 0.000 a6 SR s e
50.00 X
1 o100 e Biie & 30:00
2 0
(s
H
40.00 |5 0.00
H
7 511500000
[t e
30.00
20.00
10.00 i
0.000 | “ 0.000p ]
10.00 2
20.00 20.00 3 \}\ﬂm
4 i “! -
4 f /\ﬁ
7 0 a
~40.00 s . | ! \ m
V
50.00 u | -s0.0 o
3 Start 400 MHz FBW 70 ke Stop 6 GHz EETIEN 3 Start 400 Mz IFBW 70 iz Stop 6 Gz TN
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617~960MHz 1710~2690MHz  Antenna 0 &
3300~%4200MHz Antenna5 S21

617~960MHz 1710~2690MHz Antenna 2 &
3300~4200MHz Antenna 4 S21

VRN 521 Tog #iag 10.00 ds/ Ref 0,000 d6
50.00
617.00000 mhz 31,355 d
>2 91497600 mHz 117.733 ds VB 521 Cog ¥ag 10,00 d6/ ReF 0.000 05
1.7100000 Guz -18.013 de 50.00
426900000 Gz 31043 do T 61700000 Mz 25.933 db
40.00 |5 313000000 Gz 129.430 U8 >2 514:97600 Wiz 121.252 do
6 32000000 Ghz -30.086 d 5 1.700000 Guz 211023 do
751500000 Gz ~30.356 ds 10,00 | 4 216900000 Griz 24376 ds
8 35350000 Guz -27.155 de o 555000000 iz 25280 d
T & 43000000 Gz 220014 ds
d 511300000 Gz 381018 ds
& 33330000 Gz 28. 503 d8
0.00
20.00
0.00
0.00
10.00
0.000p 4
0.000pf ]
-10.00
-10.00
20.00 |
20.00
3
0.00 )
0.00
~£0.00 .
50.00
L =& = = = = y = 50.00 L o L e e A -
3 st 400 Wiz Faw 0k Stop 6 Gz BRI EeRasp— SR o e EZTHE

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

Antenna 3 S21

T e _————
1 617.00000 MHz -29.129 dB 0-00 7 00000 Mz (31,299 dB
2 140 & 53 §ii-9%000 e 20
3 8 & ] e
00 |5 6 ds 0.00
6 .480 d& ;
! i
o000 E = 8 5.9250000 GHz -31.673 d&
> ‘ - l
: .
)
o 0.00
3 Start 400 MHz TFBW 70 kHz Stop 6 GHz EER I .
v S ———
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617~960MHz 1710~2690MHz Antenna 2 &
3300~4200MHz  Antenna 5 S21

3300~4200MHz Antenna 4 &
1930~2690MHz 3300~4200MHz
5150~5925MHz
Antennal S21

T G T &
IR 521 Log viag 10.00 d6/ Ref 0.000 &6 v <2 2000,
50.00 o
T 617.00000 Wz 74357 8
>2 S14197600 iz 116,631 cb
$ 117100000 oz -21.000 db
o | 3 28300000 crz 132.970 ca
0.00 |5 373000000 GHz ~29.071 B o
& 412000000 cnz 26402 &8 e
7 511300000 Gz ~32.601 & 1.5 e
& 315350000 cuz “33.767 &8 2
0.00
0.00
10.00
0.000p) 4 0.oooly 4
10.00
2 Sl
y i N
-20.00 0. 2 ] \ FAv A N
) Y ey .\;é’ \
A\ / 4 uf N
0,00 [0 [ |1 \ e e
0.00 3 \f x.\% e = 7
\ SNV A N
1 y \ =
0.00
b
-50.00 = - = A = = = = = =
13 Start 400 Mz W70 iz Stoo 6 Gz TR g BT Scu CEEN

330074200MHz  Antenna4 & 3300~4200MHz  Antenna 4 &
1710~2690MHz 3300~4200MHz 3300~4200MHz Antenna5  S21
5150~5925MHz
Antenna3  S21

il 521 Log Wag 10.00 do/ Ref 0.000 d&
50.00

IR 521 Log #ag 10.00 dB/ Ref 0.000 68
50.00 1 617.00000 MHz ~27.611 dB
i

1 617.00000 whz 31142 de >2 14197600 MHz -31.955 d&
52 1497600 mz 129.530 db 5 1.7100000 Guz -26.388 db
3 1.7100000 Guz -37.109 do 3 216900000 Gz -24.726 dB
40,00 2 égﬁggggg GH: gg} ds 40.00 5 3.3000000 GHz -24.064 d5
Guz 222994 d8 & 313000000 Gz 1201505 de
§ 412000000 Gz ~26.785 de 7 51500000 Gz 129102 da
511300000 Gz ~30.212 da & 33250000 GHz 133382 dB
& 515350000 GHz 40,695 de 0,00
30.00 0.0
0.00
0.00 .00
0.000pf L 0.000p
0.00

W 70 ki Stop 6 Gz EERIEN|

Stop 6 Gz EETE (3 start 400 MHz

-50.00 =
3 Start 400 Mz W 70 iz
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1930~2690MHz 3300~4200MHz
5150~5925MHz Antenna 1 &
1710~2690MHz 3300~4200MHz
5150~5925MHz

Antenna 3 S21

1930~2690MHz 3300~4200MHz

5150~5925MHz Antenna 1 &
3300~4200MHz

Antenna 5 S21

il 521 Log hag 10,00 6/ Ref 0.000 dB

50.00

Mz -32.032 dB
Hz 221955 dB
221990 de

2 51497600 b
S 17100000
3 26300000 27
0.00 5 3.3000000 Gi -25.823 d8
§ 412000 536 ds
7511500000 iz 31,026 db
& 315250000 cnz 37192 ab
0.00
0.00
0.000p <

| =00 ay ey
3 Start 400 Ntz Stoo 6 Gtz TN

1710~2690MHz 3300~4200MHz

5150~5925MHz Antenna 3 &
3300~4200MHz

Antenna 5 S21

Wag 10.00 dB/ Ref 0.000 d&

VY 521 Lo
50.00

617.00000 MRz “37.

-50.00

Wag 10.00 d8/ ReF 0.000 dB

2 z -23.67
Hz -
5.9250000 GHz 29,224 dB

3 Start 400 MHz

A

TFBW 70 kHz stop 6 GHz EER I
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Antenna0  617~960MHz 1710~2690MHz Efficiency

Fri;;iicy Gain(dBi) [Efficiency (%) Fri;;iscy Gain(dBi) [Efficiency (%)
600 ~3. 28 16. 69 1700 1. 24 55. 53
620 0. 56 31. 26 1740 .30 5. 16
640 ~0. 48 28. 03 1780 1. 47 59. 50
660 ~1.33 20. 84 1820 1. 20 50. 75
680 112 92. 30 1860 1. 46 50. 86
700 0. 29 33. 88 1900 .53 5. 98
720 .86 39. 84 1940 1. 81 53. 63
740 1,22 41.73 1980 .82 54. 61
760 1.31 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 9220 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 .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;;iicy Gain(dBi) [Efficiency (%) Fr?;;i?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 32. 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 2960 0. 86 52. 07
900 1.56 58. 41 2300 0. 22 43. 88
920 1. 60 54. 06 9340 0. 22 39. 69
940 127 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
9540 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?;;j?cy Gain(dBi) [Efficiency (%) Fri;;jicy' Gain(dBi) [Efficiency (%)
3300 1. 34 50. 52
3350 0. 55 52. 13
3400 0. 86 53. 08
3450 1.18 53. 56
3500 0.84 54. 00
3550 1. 84 55. 58
3600 1.09 54. 66
3650 1. 41 56. 90
3700 .43 58. 27
3750 0. 95 58. 21
3800 0. 58 57. 89
3850 0. 30 55. 20
3900 0. 02 54. 44
3950 1.45 59. 76
4000 0. 70 50. 25
4050 0. 67 59. 52
4100 1. 45 50. 59
4150 1.38 53. 05
4200 1.10 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




Be-Comfertable

=]

GEE Shenzhen be-comfortable Technology Co. Ltd.
9200 117 51. 27 5450 9.92 69. 41
9950 0. 37 56. 65 5500 2.61 62. 59
2300 0. 22 54. 74 5550 9.72 64. 16
9350 0. 22 50. 79 5600 2.10 57. 57
2400 0. 39 50. 20 5650 9. 40 58. 13
9450 1.15 51. 48 5700 9.29 54. 80
2500 1.07 59. 28 5750 2.16 58. 03
9550 1.02 59. 47 5800 9. 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 52. 77
3550 4.53 53. 42
3600 4. 58 52. 54
3650 4.39 52. 21
3700 4.58 54. 67
3750 4.72 55. 71
3800 4.66 56. 54
3850 4.62 56. 29
3900 4.53 55. 27
3950 4.41 53. 98
4000 4.28 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;;iicy Gain(dBi) [Efficiency (%) Fri;;iscy Gain(dBi) [Efficiency (%)
1700 1.87 58. 16 5150 9.95 68. 22
1750 1.77 51. 56 5200 9. 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 9. 88 61.71
2000 1. 67 54. 92 5450 9.93 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
9200 1.37 55. 17 5650 2. 05 61. 69
9950 0.74 53. 45 5700 9. 927 57. 05
2300 0. 22 54. 41 5750 9.33 59. 06
9350 0.17 53. 75 5800 9. 54 56. 74
2400 0. 22 52. 23 5850 9.51 66. 26
9450 1. 08 59. 57 5900 9. 50 61. 55
9500 1.05 55. 11 5950 9. 65 61. 48
2550 1. 07 51.14
2600 1. 05 54.75
2650 1.92 50. 12
92700 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;;jicy Gain(dBi) [Efficiency (%) Fri;;i?cy' Caini(B 1)} EEEiciency %)
3300 0.73 57. 52
3350 1. 35 51.45
3400 0.23 57. 40
3450 1. 14 56. 72
3500 0. 87 57.03
3550 1. 61 57. 00
3600 1.21 56. 74
3650 0. 54 57. 59
3700 0.61 50. 17
3750 1. 20 54. 41
3800 1. 11 51. 62
3850 0. 52 50. 57
3900 1.23 51.56
3950 1.03 53.79
4000 0. 14 54. 23
4050 1.01 51.81
4100 1.29 52. 99
4150 0.75 55. 75
4200 1.91 55. 99
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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




Be-Comfertable

— /A% —

Shenzhen be-comfortable Technology Co. Ltd.

2.2 Active Test Result(TRP TIS)

LTE | Channel [TRP(dBm)TIS(dBm)| LTE | Channel [TRP(dBm)TIS(dBm)
L 2012 | -99.97 L 20.07 | -103.47
Band Band
2(10M) M 20.12 -99.34 25(10M) M 20.74 -103.44
H 20.57 | -99.18 H 20.54 | -103.36
Band L 20.17 -99.4 L 19.20 | -100.02
Band
(;‘(’)(4) M 2056 | 993 | 26000 | M 19.79 | -100.53
(10M)
H 20.11 | -100.23 H 19.33 | -100.07
Band
L 2043 | 9912 |3000ny| M 1847 | -97.57
Band
5(10M) M 2019 | -99.86 | Band L 2255 | -96.33
41(20M)
H 2036 | 9938 | (Tis M 22.62 | -96.46
WIFI CH1
Band L 1931 | -99.73 )| H 22.60 | -96.43
7(10M)
Tiswir| M 19.89 | -98.66 L 19.46 | -99.85
Band
CH1
) H 1944 | -9854 |g00my | M 19.58 | -99.1
L 18.12 | -98.07 H 20.02 | -99.86
Band
2aov | M 18.74 | -98.35 . L 1754 | -95.89
an
H 1886 | -97.92 |7c0my | M 17.63 | -95.26
5. L 18.11 | -97.65 H 17.61 | -96.27
and
13a0M) | M 18.07 | -97.49
H 18.15 | -97.12
L
Band 18.11 | -95.60
1410M) | M 1835 | -95.31
H 18.76 | -95.53
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L 19.44 | -97.06
Band
17aomy | M 1972 | -97.19
H 19.91 -97.59
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 (10MHz) 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
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L 15 20.34 -98.82
N25 (10MHz) 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
H 30 19.75 -91.4
L 30 20.7 -97.7

N66 (10MHz)
M 30 20.38 -97.88
H 30 20.98 -98.87
L 30 17.04 -91.3

N71 (10MHz)
M 30 17.86 91.16
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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