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Purpose & Environment
T&W

Purpose

« Meet the electrical performance index;

« Confirm the antenna scheme to meet the design requirements ;

Environment

« Test Condition: the network analyzer(E5071C) and Feitu microwave
anechoic chamber;

- Passive measurement results are presented
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Antenna Model

AO BO

Al

A2 Alcatel-Lucent @

Enterprise

A3
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Antenna Model

T&W

Ant No. WY.P/NO Function Operating Band Type Length Polarization
AO C6319-510391-A RF Connection Cable 2400-7200 MHz SMA 180mm -
Al C6319-510390-A RF Connection Cable 2400-7200 MHz SMA 180mm -
A2 C6319-510389-A RF Connection Cable 2400-7200 MHz SMA 165mm -
A3 C6319-510388-A RF Connection Cable 2400-7200 MHz SMA 205mm -

BO C6319-510387-A RF Connection Cable 2400-7200 MHz SMA 380mm -
B1 C6319-510386-A RF Connection Cable 2400-7200 MHz SMA 350mm -
B2 C6319-510385-A RF Connection Cable 2400-7200 MHz SMA 240mm -
B3 C6319-510384-A RF Connection Cable 2400-7200 MHz SMA 165mm -
2400-2500 MHz/5150- " "
Ant 9 - Scan 5850 MHz PIFA 215 rﬁng 8.2 Vertical
/5925-7125 MHz
* *
Ant 10 - BLE 2400-2500 MHz PIFA 433 7{; 9.6m Vertical
1164-1218 MHz/1558- 79.1*24.4*8.8 .
Ant 11 - GPS 1610 MHz PIFA mm Vertical
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Return loss(VSWR) and Isolation(Cable Loss)

T&W

Measurement Condition

The network Analyzer

7 page PROPRIETARY AND CONFIDENTIAL



VSWR&Cable Loss

AO

T&W

Trl 21 Log Mag 5.000d8S ref 0.000dE [F2 Smo]
2900 51500000 'GHz —0.6517 dB
20,00 |2 5.1000000 GHz -1.0797 dB
15 0p | 3 §.4700000 GHz -1.1745 dE
: 4 5.5000000 GHz -1.1573 de
10.00 |5  5.8500000 GHz -1.1501 dB
§ 5.9000000 GHz -1.1851 dB
3000 155 4000000 GHz -1.2000 ga 5
o.o00p—8 6. 53000000 GHz -1.3534 dE
>0 7. 2000000 GHz -1.5048 08 AN N FiNiY 4
—5. 000 T 2 4 W 78
—10. a0
-15. 00
—20. 00
_25'OD Py P P Ty P F
Trz 511 swr 100, 0ms ref 1,000 [F2] PiEE] =22 SwR 100.0ms Ref 1.000 [F2]
2000 = G0000 Gz | 1.0560 2+ 000 = Ge000 Ghz | 1.0406
1.900 (2 5.1000000 GHz 1.1158 1.5900 |2 5.1000000 GHz 1.1003
1 gop | 3 §5.4700000 GHz 1.3148 1 gop | 3. 5.4700000 GHz | 1.2086
: 4 5.5000000 GHz 1.3105 : 4 | 5.5000000 GHz 1.2014
1.700 | 5 5.8500000 GHz 1.1588 1.700 |5 5.8500000 GHz 1.11172
& 5.0000000 GHz 1.2242 5 §  5.0000000 GHz 1.1850
1.900 % g 4000000 GHz | 1.1106 5 L.800 v g 4ononon GHz | L. 0433 E
1.500 | 8 f.5000000 GHz  1.2595 1.500 |8 A.5000000 GHz  1.17580
1 200 |72 72000000 GHz | 1.5395 1 100 [P2| 7-2000000 GHz | 1.4933
1.300 1.300
1.200 1.200
1.100 : 1.100
1.000)p & g g 1. 000 q
1 Start 1.5 GHz IFEW 70 kHz Stop 7.3 GHz [
|
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VSWR&Cable Loss

T&W

Al

Trl s21 Log Mag 5.000des ref 0.000dE [FZ2 smo]
23-00 = 7r60000 [GAz —0.6706 dB
20,00 |2 5.1000000 GHz -1.0751 de
15 gp | 3 5.4700000 GHz -1.1677 dB
: 4 5.5000000 GHz -1.1938 dE
10.00 |5 5.8500000 GHz -1.1566 dB
& 5.9000000 GHZ -1.1588 dB
3.000 7@ 4000000 GHz -1.1581 dE g
0.000p_8 6.5000300 GHz -1.3507 dB 1
=3 7. 2000000 GHz -1.5018 OB T g“*“’——“jl
-5. 000 1 5 %ﬁl ié%- %8
-10. 00
-15. 00
-20. 00
_25'00 ey e e sy Y F
Trz =11 swr 100, 0ms ref 1.000 [F2] PEE =2:@ swR 100.0ms Ref 1,000 [F2]
2- 000 =5 7500000 GRz | 1.0358 2- 000 57600000 Rz | 1.0270
1.900 |2 5.1000000 GHz - 1.1004 1.900 |2 5. 1000000 GHz  1.1247
1 mop | 3 5.4700000 GHz 1.3181 1 mop | 3| 5.4700000 GHz 1.3020
: 4 5.5000000 GHzZ 1.3220 : 4 5.5000000 GHz 1.3067
1.700 | 5 5.8500000 GHz 1.10&83 1.700 |5 58500000 GHz 1.0565
A 5.9000000 GHz 1.1783 e & 5.9000000 GHz  1.1351 E]
L.e0b 7 5 4000000 GHz  1.0537 2 1.800 = 4n000n0 GHZ 1. 0550
1.500 | & A.5000000 GHz 1.244% 1.500 | B A./5000000 GHz | 1.18588
L a00 |72 72000000 GHz  1.5694 L a00 |72 7-2000000 GHz  1.5484
1.300 1.300
1.200 1.200
1.100 1.100
1.000p 4 1.000p iy i - u—
1 Start 1.5 GHz IFBW 70 kHz Stop 7.2 GHz [Eod)1
|
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VSWR&Cable Loss

T&W

A2

Trl =21 Log mMag 5.000des Ref O.000dE [F2 sma]
200 5 500000 GHz —0.6705 dE
20000 |2 5.1000000 GHz -1.0333 dB
15 oo | 3 5.4700000 GHz -1.1336 dB
. 4 5.5000000 GHz -1.1529 B
10,00 |5 5.8500000 GHz -1.2108 dB
6 5.9000000 GHz -1.1996 dB
3000 7§, 4000000 GHz -1.1557 35 5
O 000p—8 6. 5000000 GHz -1.3108 B
>0 7.2000000 GHz -1.4005 4B R N Ji¥i) 4
-10.00
-15.00
-20.00
_25'O0 iy iy P iy vy F
Trz =11 =wrR 100.0m ref 1.000 [FZ2] pilE =22 swrR 100, 0ms” Ref 1,000 [FZ2]
- 000 = RA6000 Ghz | 1.09a1 2- 000 = 5G0000 Ghz | L.0037
1.900 |2 5.1000000 GHz 1.0587 1.900 [ 2 5.1000000 GHz 1.0315
1 moo | 3 3.4700000 GHz 1.2722 1. 800 | 3 5.4700000 GHz | 1.2650
: 4 5.5000000 GHz 1.2544 : 4 5.5000000 GHz  1.2447
1.700 | 5 5.8500000 GHz 1.2232 1.700 |5 5.8500000 GHz  1.1758
| ego | & 5.9000000 GHz | 1.2851 1 egg | & 5.9000000 GHz | 1.2431
. 7 6.4000000 GHz 1.0751 2 : 7 6.4000000 GHz | 1.0222 2
1.500 | 8 6.5000000 GHz 1.2350 1.500 | 8 6.5000000 GHz  1.1716
L a00 |72 7-2000000 GHz | 1.4163 L a00 72| 7-2000000 GHz | 1.3584
1.300 1.300
1.200 1.200
1.100 1.100
1. 000)p I b3 —zd 1.000) * R T
1 Start 1.5 GHz IFBW 70 kHz Stop 7.3 GHz [@)1
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VSWR&Cable Loss

T&W

A3

Trl 521 Log Mag 5.000des Ref 0.000dB [F2 sSmo]
29.00 1 2.4000000 GHz -0.8010 dE
20,00 2 501000000 GHz -1.2276 dB
15 00 | 3 5.4700000 GHz -1.2572 dB
: 4 5.5000000 GHzZ -1.3015 dB
10,00 [ 5 5,.8500000 GHz -1.4740 dB
6 5.9000000 GHz -1.4365 dB
2.000 g 4000000 GHz -1.3710 dE 5
0. 000p_8 6.5000300 GHz =1.4753 dB 1
=0 r.2000800 GHZ —1.5111 dB —n —“quﬁf“—“**——jl
—3.000 il 5 4 = 78
=10, 00
-15.00
—20.00
-25.00 ey ey P amy vy F
Trz 511 swk 100, 0ms rRef 1.000 [F2] PilRE =22 sSwR 100.0ms Ref 1.000 [F2]
2. 000 1 2.4000000 GHz | 1.1230 2. 000 1 2.4000000 GHz | 1.1423
1,900 |2 5.1000000 GHE 1.0586 1,800 251000000 GHZ L1.111R
1. &0n | 3 5.4700000 GHz 1.225% 1. gqn | 3| 5.4700000 GHz 1.2714
: 4 5.5000000 GHz | 1.1679 : 4 5.5000000 GHz | 1.2176
1.700 [5 5.8500000 GHz 1.4420 1.700 (5 5.8500000 cHz 1.43203
1. 600 6§ 5.0000000 GHz  1.4003 5 1. 600 & | 5.9000000 GHz | 1.4120 3
: 7 6.4000000 GHz  1.4960 : 7 6.4000000 GHZ | 1.4918
1,500 8 0.5000000 GHE 1. 1,500 8105000000 GHz | 1.33534
1 400 =3 F.2000000 GHZ | L. 1 400 =0 FU2000000 GHz | 1.2543
1.300 1.300
1.z200 1.z200
1.100 1.100 !
1'00G= .j/_‘-. O B A A# 1'00G= Ny /E.A.& ey A#
1 Start 1.5 GHz IFEWY 70 kHz Stop 7.3 GHz [Ed)1
_________________________________________________________________________________________________________________________________________________|
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VSWR&Cable Loss

T&W

BO

Trl =21 Log Mag 5.000d6/ ref 0.000dE [F2 smo]
3. 00 5 7000000 |Gz —1.2791 OB
20,00 25, 1000000 GHz -2, 0356 dB
15,00 3 5.4700000 GHz -2.0434 dB
' 4 5,5000000 GHz -2.0495 dB
10,00 |5 5.8500000 GHZ -2.1629 dB
5 000 & 5.9000000 GHz -2.1823 dB
. 7 6.4000000 GHz -2.1575 dB 5
0.000p 8 6.5000000 GHz -2.4040 dB i I
»O 7 JOUUR00 GAZ -2, 3805 o8 0
-5, 000 a i3 Fivi)
i el 3 % 7B
=10, 00
-15. 00
—20.,00
-25.00 e .
Tr2 s11 swr 1o0.o0m/ ref 1,000 [FZ2] PIEE =22 Swr 100, 0ms Ref 1.000 [FZ2]
2. 000 1 2.4000000 GHz  1.0808 2. 0uo 1 2.4000000 GHZ | 1.0948
1.900 [ 2 5.1000000 GHE 1.2685 1.900 | 2 5.1000000 GHz 1.29l6
1,800 3 5.47F00000 GHz  1.1321 1. 800 3 54700000 GHz | 1.1665
. 4 0 5.5000000 GHz  1.0568 . 4 0 5.5000000 GHz | 1. 0985
1.700 5 5.8500000 GHz 1.1a70 1.700 5 5.8500000 GHz  1.1773
1 600 | & 3-9000000 GHz | 1.2021 1. ego | B 3-9000000 GHz | 1.2024
. 764000000 GHZ  1.1769 . FoBj4000000 GHZ | 1.01914 st
1.500 |8 0.3000000 GHz | 1.3728 . 1.500 |8 6,3000000 GHZz 1.3855
1.400 =00 72000000 GHz  1.0762 1,400 =0 72000000 GHz | 1.2362
1.300 1.300
1.200 1.200
1.100 1.100
1.000p . 1.000p 1 piogy. |
1 Start 1.5 GHz IFEV 70 kHz Stop 7.3 GHz [dedl!
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VSWR&Cable Loss

T&W

B1l

Trl 521 Log Mag 5.000dB/ Ref 0.000dE [F2 smo]
29.00 1 Z2.4000000 GHZ -1.16B8Z2 dB
20,00 |2 5.1000000 GHZ -1.8214 dE
15.0p | 3 5.4700000 GHz -1.9234 dB
: 4 5.5000000 GHz -1.97238 dBe
10,00 |5 5.8500000 GHz -2.0341 dB
5 000 6 5.9000000 GHz -2.0204 de
: 7 6.4000000 GHzZ -2.0165 deB g
0, 000K 8 65000000 GHz -2.1056 dB 1
=9 VL JO00800 GHEZ =27 OB il O —B—E—v—
-5.000 T 5 2 o 255
10,00
-15.00
-20.00
-25.00 iy ray e Py vy Fs
Tr2 511 Swr 100.0m/S ref 1,000 [F2] PEE S22 sSwR o100, 0my Ref 1.000 [F2]
2. 000 1 2.4000000 GHZ | 1.0218 2. 000 1 2.4000000 GHZ | 1.0200
1.900 |2 5.1000000 GHz  1.0225 1,900 |2 51000000 GHE 1. 0966
1.800 |3 3.4700000 GHz | 1.253D 1.800 |3 3.4700000 GHz | 1.2010
: 4 §5.5000000 GHz @ 1.3145 ) 4 5.5000000 GHz | 1.2745
1.700 |5 5.8500000 GHz 1.3120 1.700 |5 5.8500000 GHzZ 1.2700
1. 600 6 5.9000000 GHz @ 1.2895 1. 600 & | §5.9000000 GHz  1.2741
: 7 6.4000000 GHz 1.3148 : 7 6.4000000 GHzZ | 1.250L
1.500 |8 A.5000000 GHZ | 1.3819 1.500 |8 65000000 GHZ | 1.3724
1 400 =9 F.2000000 GHz  1.1070 5 1 400 »3 | 72000000 GHz | 1.2339 3
1.300 1.300
1.200 1.z200
1.100 1.100
1. 000 1. 000 e N 7]
‘1 Start 1.5 GHz IFBW 70 kHz Stop 7.3 GHz N
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VSWR&Cable Loss

T&W

B2

Trl 521 Log Mag 5.000des Ref 0.000dB [F2 sSmo]
2900 M= Ah00000 GHz —0.5203 db
20,00 |2 5.1000000 GHz -1.467% dB
15 op | 3 §.4700000 GHz -1.5183 ds :
: 4 55000000 GHz -1.5445 de :
10,00 |5 5.8500000 GHZ -1.5879 dB
c ogg | & 5.9000000 GHz -1.5774 dB
: 7 E.4000000 GHz -1.5829 dB 5
0. 000p_8  6.3000000 GHz -1.6615 dE 1
>3 7.2000Q00 GHZ -1.8275 dB il i mqm“—l
9. oo 1 R I 78
-10. 00
-15.00
-20.00
_ES'OG Py P P ey vy .
Trz 511 swk 100, 0ms rRef 1.000 [F2] PilRE =22 sSwR 100.0ms Ref 1.000 [F2]
2000 = rrhoo00 Gnz | L.113z 2+ 000 = rno00 oz [ L.0271
1.900 |2 5.1000000 GHZ 1.2784 1.900 |2 5.1000000 GHZ 1.2937
1 gop | 3 5.4700000 GHz 1.3256 1 gog | 3 5.4700000 GHz | 1.3196
: 4 5.5000000 GHz 1.3254 : 4 | 55000000 GHz | 1.3226
1.700 | 5 5.8500000 GHz 1.3128 1.700 |5 5.8500000 GHz 1.2863
& 5.9000000 GHz 1.3647 9 & 5.0000000 GHz @ 1.3412 E
1.000 % g 4000000 GHz | L.4462 . 1.800 % g 4000000 GHz | L.4070 i
1.500 | 8 A.5000000 GHz | 1.2A36 1.500 | B A.5000000 GHz | 1.2816
1 400 |72 7-2000000 GHz | 1.5201 L 200 |72 7-2000000 GHz | 1.4987
1.300 1.300
1.200 1.200
1.100 1.100
1 Gtart 1.5 GHz IFBW 70 kHz Stop 7.2 GHz [
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VSWR&Cable Loss

T&W

B3

Trl s21 Log Mag 5.000dBs ref 0.000dE [F2 smo]
2900 1700000 Ghz —0.6698 db
20.00 |2 5.1000000 GHz -1.0520 dB
15 gp | 3 5.4700000 GHz -1.1041 db _
: 4 55000000 GHz -1.1161 dE K
10.00 |5 5. 8500000 GHz -1.2037 dE
& 5.9000000 GHz -1.1822 dEB I
3.000 17 5. 4000000 GHz -1.1167 db 5
O.000p_8  6.5000000 GHz -1.3798 dE 1
=0 7. 2000000 GHz -1.3910 dB ﬂ—%g_ i
—5.000 T z % 78 I
~10.00
~15.00 I
—20.00
-25.00 . T -
Tr2 511 swR 100.0m/ Ref 1.000 [F2] P S22 swR 100.0m/ Ref 1.000 [F2]
2000 S o000 GAz | 1.0702 2. 000 =45 Gh0000 Gz | 1.0780
1.900 | 2 5.1000000 GHz 1.1241 1.5900 |2 | 51000000 GHz - 1.1136
1 s0p | 3| 5.4700000 GHz  1.2252 1. sgp | 3 5.4700000 GHz | 1.2400
: 4 55000000 GHz 1.1015 : 4 | 5.5000000 GHz | 1.2050
1.700 | 5 5.8500000 GHz 1.3100 1.700 | 5 5.8500000 csHz  1.3001 L
A 5.0000000 GHz 1.3614 o & 5.0000000 GHz | 1.3431
L.800 |+ g 4000000 GHz  1.2352 1.800 5 5 4000000 sHZ  1.1003 Bl
1.500 | 8 65000000 GHz  1.3021 2 1.500 |8 A.5000000 GHz | 1.3406
1 400 |72 7-2000000 GHz | 1.5560 1 400 |72 7-2000000 GHz | 1.5208
1.300 1.300
1.200 1.200 '
1.100 1.100
1.000p £ Y 4 1.000) 5 L R B
1 Start 1.5 GHz IFBW 70 kHz Stop 7.3 GHz [Eed)
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Return loss

T&W

Ant9-2G/5G/6G

ANT9

RL

0.00
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Return loss

T&W

Antl10-2G

e ANT10

RL
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Return loss

T&W

Antl11l-GPS

ANT11
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VSWR&Cable Loss

Test Results

T&W

Cable loss (dB)
Frequency
2.4 5.1-5.47 5.5-5.85 5.9-6.4 6.5-7.2
(GHz)
A0 (C6319-510391-A) 0.69 1.17 1.20 1.21 1.50
Al (C6319-510390-A) 0.67 1.17 1.19 1.16 1.50
A2 (C6319-510389-A) 0.68 1.13 1.21 1.20 1.40
A3 (C6319-510388-A) 0.80 1.30 1.47 1.44 1.51
BO (C6319-510387-A) 1.28 2.04 2.16 2.18 2.40
B1 (C6319-510386-A ) 1.17 1.92 2.03 2.02 2.21
B2 (C6319-510385-A) 0.92 1.52 1.59 1.58 1.82
B3 (C6319-510384-A) 0.67 1.10 1.20 1.18 1.39
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Return Loss and Isolation

e e
Test Results

Return loss ( dB)
Frequency 2.4 25 5.18 5.85 5.925 7.125
(GHz)
ANT-9 <-10 <-10 <-10 <-10 <-10 <-10
ANT-10 <-10 <-10 ; ; ; ;
Return loss ( dB)
FIEEERE) 1164 1218 1558 1610
(MHz)
ANT-11 <75 <75 <-10 <-10
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2D/3D Radiation pattern

T&W

Measurement Condition
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Radiation 2D&3D Pattern

ANT9-2G

T&W

=2400MHz

=2450MHz

~2500MHz
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Radiation 2D&3D Pattern

T&W

ANT9-5G «=5150MHz

==5550MHz

=58 50MHz
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Radiation 2D&3D Pattern

ANT9-6G

T&W

==5925MHz

==5550MHz

==7125MHz
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Radiation 2D&3D Pattern

ANT10-2G

T&W

=2400MHz
=2450MHz

~2500MHz
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Radiation 2D&3D Pattern

ANT11-1.218/1.575GHz

T&W

=1218MHz
=1575MHz

Theta=90° Phi=0"

60

120
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Efficiency and Peak Gain

2400 6.35 52.61 5925 5.66 61.74

2410 6.75 54.68 6150 5.44 56.73

2420 6.68 55.08 6350 5.80 56.14

2430 6.35 54.06 6550 6.44 55.94

2440 6.04 54.59 6750 6.11 54.66
6950 5.51 53.87

2450 >-96 °8.69 7125 5.99 52.05

2460 5.93 61.40

2470 5.45 58.08

2480 5.39 60.49

2490 5.09 58.98

2500 4.88 58.02

5150 5.42 53.37

5250 5.79 55.85

5350 5.52 54.88

5450 4.62 54.05

5550 6.22 55.83

5650 4.97 55.30

5750 5.60 57.08

5850 5.74 59.33
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Efficiency and Peak Gain

2400 3.68 51.92 1164 0.94 35.64
2410 3.69 50.85 Ly D22 Sk
1180 1.02 34.58
2420 3.91 51.40
1190 0.76 32.55
2430 3.88 50.78 1200 112 35 35
2440 4.09 52.54 1210 0.94 30.70
2450 3.83 50.30 1218 0.57 26.83
2460 4.19 50.48 1558 3.10 >0.69
1561 3.15 50.62
2470 4.25 51.20 1575 305 c0.37
2480 457 53.82 1581 270 48.58
2490 4.33 52.18 1591 2.06 45.59
2500 4.59 54.00 i — 43.09
1610 1.72 42.52
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Summary

l T&W
® All antennas’ Return loss are <-10dB@ 2.4G
® All antennas’ Return loss are < -10dB@ 5G
® All antennas’ Return loss are < -10dB@ 6G
® ANT efficiency: 50%~70%@wifi 2.4G, 50%~65%@wifi 5G,
50%~65% @wifi 6G
® ANT efficiency: 50%~65%@Scanning ANT, 50%~60%@BT ANT
® 2.4G ANT peak gain>3dBi
® 5G ANT peak gain>2dBi
® 6G ANT peak gain>2dBi
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T&W

Thanks!




