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VEeneral Information

m Antenna Information:
- Brand: WNC
20 Park Ave. Il, Hsinchu Science Park, Hsinchu 308, Taiwan

s Antenna Type:
— Wi-Fi 2/5G: PIFA (95XKAA15.GJ1)
— Wi-Fi 5G: PIFA (95XKAA15.GJ1)
— BLE: PIFA (95XKAA15.GJ3)
— Scanning: PIFA (95XKAA15.GJ2)

m Test Date and Member
Date: 2020/ 04/27
Member: Gary
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V;‘-eneral Information

m Radio information:

— About 2.4G operation

 MR56 is 4 x 4 multiple input, multiple output (MIMO) with four spatial streams on
2.4 GHz.

* And it offers MU-MIMO and OFDMA for more efficient transmission to multiple
clients.

» Supported modes are listed below:

2.4GHz Band
MODULATION MODE TX & RX CONFIGURATION
802.11b 4TX 4RX
802.11g 4TX 4RX
802.11n (HT20) 4TX ARX
802.11n (HT40) 4TX ARX
VHT20 4TX 4ARX
VHT40 4TX 4RX
802.11ax (HE20) 4TX 4RX
802.11ax (HE40) 4TX 4ARX
Note:
1. All of modulation mode support beamforming function except 802.11b/g modulation mode.
2. The EUT support Beamforming and CDD mode, therefore both mode were investigated and the worst case scenario
was identified. The worst case data were presented in test report.

+ Note: The worst-case spatial stream configuration for 2.4G operation is N.=1.
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V;‘-eneral Information

m Radio information:

— About 5G operation

« MR56 is 8 x 8 multiple input, multiple output (MIMO) with eight spatial
streams on 5 GHz.

* And it offers MU-MIMO and OFDMA for more efficient transmission to
multiple clients.

» Supported modes are listed below:

5GHz Band
MODULATION MODE TX & RX CONFIGURATION
802.11a 8TX 8RX
802.11n (HT20) 8TX 8RX
802.11n (HT40) 8TX 8RX
802.11ac (VHT20) 8TX 8RX
802.11ac (VHT40) 8TX 8RX
802.11ac (VHT80) 8TX 8RX
R02.11ac ATX+4TX 4RX +4RX
(VHT80+VHT80)
802.11ax (HE20) 8TX 8RX
802.11ax (HE40) 8TX 8RX
802.11ax (HES80) 8TX 8RX
802.11ax (HE80+HES0) 4TX+4TX 4RX +4RX
Note:
1. All of modulation mode support beamforming function except 802.11a modulation mode.
2. The EUT support Beamforming and Non-Beamforming mode, therefore both mode were investigated and the worst
case scenario was identified. The worst case data were presented in test report.

* Note: The worst-case spatial stream configuration for 5G operation is Ng=1.
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est Setup and Diagram

i CHAMBER

[ ] Normal

[ ] Internal Use

[l Confidential

[ ] Restricted Confidential

SG 64 uses analog RF signal generators to emit
EM waves from the probe array to the antenna
under test (AUT) or vice versa.

It uses the NPAC as an RF receiver for antenna
measurements. The NPAC also drives the
electronic scanning of the probe array.

The NPAC includes the fastest and most
accurate sources and receivers on the market.




quipment

Calibrated Callbrated

S S aE Standard SG64 2020/03/30 2024/03/30
TR E I customization - Machlnery Dept. 2020/03/30 2024/03/30
New Probe Array Controller [N\ 1102341-4535 MVG 2020/03/30 2024/03/30
Power Supply Unit NI/ 1103211-13204  MVG 2020/03/30 2024/03/30
Activve Switching Unit [N/ 1102347-7214 MVG 2020/03/30 2024/03/30
TX Amplification Unit [N/ 1102527-5909 MVG 2020/03/30 2024/03/30
RX Amplification Unit  [\I/}\ 1102536-3823 MVG 2020/03/30 2024/03/30
Transfer Swittching Unit [N/ 1102183-3351 MVG 2020/03/30 2024/03/30
MixerUnit = [N 1102545-7208 MVG 2020/03/30 2024/03/30
Power And Control Unit [N/ 1102706-7209 MVG 2020/03/30 2024/03/30
NS T DP 400-6000 - MVG 2020/03/30 2024/03/30

Cable 13.7m - 400MHz to
18GHz SS402 00100A1F5A1XXS Woken 2020/03/30 2024/03/30

Temperature & Humidity Meter BglEo50k - Metravi 2020/03/30 2024/03/30

Note:
1. There are 63 set ANT probes in WNC’s SG64 Chamber.
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est Setup and Procedure

* Place the device at the center of the chamber.

» Connect the antenna cable to RF cable of the chamber

* Run Satimo test SW (NPAC Spherical Measurement,
v1.5.4 (GIT-E6965664))

* Get 3D data in 2.8125 degree step from phi 0°~360°and
theta -90°~ +90°, including efficiency, peak gain, 2D &
3D radiation pattern.

* This is far field test for MR56-HW antenna verification.

* This is passive measurement, which means the device is
off and not in any operating mode.
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ummary
— VSWR

e Under 2 for 2.4GHz and 5GHz application

— Isolation

e Above 20dB for all antennas

— Average Radiation efficiency (excluding cable length loss)
e 70% for dual-band 2.4GHz antenna ; 81% for dual-band 5GHz antenna
e 80% for 5GH antenna
e 75% for Scanning 2.4GHz antenna ; 79% for Scanning 5GHz antenna
e 68% for BT antenna
— Peak gain
e 5.5dBi for dual-band 2.4GHz antenna ; 6.4dBi for dual-band 5G antenna
e 5.9dBi for 5GH antenna
e 3.6dBi for Scanning 2.4GHz antenna ; 5.4dBi for Scanning 5G antenna

e 3.6dBi for BT antenna
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VAntenna Placement

Scanning
BT
5G3 5G2

Duall

Dual4 Ha
il
5G4 >G1
Dual? Isolator
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Fest Product Specification

(it

Top cover Main-Board
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Chassis-Bottom

Bottom cover




htenna Efficiency and Peak Gain

Frequency (MHz) 2400 2450 2500 Avg. 5150 5350 5550 5750 5850 Awg.

Eff. (%) 58% 64% 61% 61% 66% 69% 68% 68% 63% 67/%
Avg. Gain (dB) -2.4  -195 -2.18 -1.79 -1.62 -1.67 -1.68 -2.01

Duall w/o cable loss Eff. (%) 65% 72% 68% 69% 81% 84% 83% 83% 77% 81%
Peak Gain (dBi) 464 544 5.28 488 545 554 587 5.50

Eff. (%) 5% 64% 62% 62% 62% 68% 63% 69% 66% 66%
Avg. Gain (dB) -2.28 -1.91 -2.07 -2.07 -168 -2 -1.59 -1.81

Dual2 w/o cable loss Eff. (%) 67% 72% 70% 70% 75% 82% 77% 84% 80% 80%
Peak Gain (dBi) 409 4.48 4.67 6.20 6.44 569 639 574

Eff. (%) 61% 65% 60% 62% 63% 69% 65% 68% 66% 66%
Avg. Gain (dB) -2.12 -1.84 -2.19 -2 -162 -188 -1.69 -1.78

Dual3 w/o cable loss Eff. (%) 70% 75% 69% 71% 79% 86% 81% 85% 83% 83%
Peak Gain (dBi) 490 4.63 4.82 518 594 534 558 538

Eff. (%) 58% 65% 59% 61% 72% 69% 63% 63% 61% 65%
Avg. Gain (dB) -2.36 -1.89 -2.29 -145 -1.62 -199 -2.01 -2.16

Duald w/o cable loss Eff. (%) 66% 73% 67% 69% 88% 84% 77% 77% 74% 80%
Peak Gain (dBi) 410 5.01 5.54 5.25 5,50 4.27 516 4.79
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htenna Efficiency and Peak Gain

Frequency (MHz) 5150 5350 5550 5750 5850 Avg.

Eff. (%) 69% 69% 64% 60% 64% 65%
Avg. Gain (dB) 16 -1.62 -193 221 -1.92

>G1 w/o cable loss Eff. (%) 82% 82% 76% 71% 76% 78%
Peak Gain (dBi) 5.35 5.28 4.96 5.40 5.66

Eff. (%) 65% 69% 62% 68% 64% 66%
Avg. Gain (dB) -1.86 -1.58 -2.06 -1.68 -1.96

>G2 w/o cable loss Eff. (%) 82% 88% 79% 86% 81% 83%
Peak Gain (dBi) 5.95 5.81 5.29 5.57 5.08

Eff. (%) 58% 67% 67% 60% 61% 63%
Avg. Gain (dB) -2.35 -1.76 -1.73 -2.19 -2.18

>G3 w/o cable loss Eff. (%) 74% 85% 85% 77% 77% 79%
Peak Gain (dBi) 4.65 5.40 4.92 4.27 4.24

Eff. (%) 66% 65% 67% 72% 68% 68%
Avg. Gain (dB) -1.80 -1.89 -1.76 -1.41 -1.67

>G4 w/o cable loss Eff. (%) 78% 77% 79% 86% 81% 80%
Peak Gain (dBi) 5.67 5.19 5.80 5.70 5.50
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mna Efficiency and Peak Gain
w260 260 30 g S0 S0 S0 0 80 An

Eff. (%) 63% 71% 69% 68% 69% 67% 64% 69% 66% 67%
- Avg. Gain (dB) -2.03 -1.51 -1.63 -1.62 -1.73 -193 -1.63 -1.381
canning
w/ocablelossEif (%) 69% 78% 76% 75% 81% 79% 76% B81% 78% 9%
Peak Gain (dBi) 3.18 3.69 3.10 543 497 471 501 4.72
Eff. (%) 64% 67% 67% 66%
Avg. Gain (dB) -1.95 -1.77 -1.76
Peak Gain (dBi) 3,51 358 361
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'Antenna Composite gain- calculated Method

Directional Gain Calculations
(co-pol)

In-Band Measurement, Unequal Antenna Gains

@ If Any Transmit Signals Are Correlated:

G G Gn %
@ Directional Gain= 10Iog[(102_3+102_§+...+105) IN4ne] dBi

Q@ If All Transmit Signals Are Completely Uncorrelated:
G, G- Gn
@ Directional Gain= 10log[(1010+1010+...4+1010)/Ngy,] dBi

Nane: Number of Transmit Antennas
Gy, Gy,..., G,: Gain of Individual Antennas

April 13, 2016 TCB Workshop 7
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'Antenna Composite gain- data calculated explain

1. Measure 4 antennas and output V-pol.(Gain theta), H-pol.(Gain phi) and total radiation pattern.

2450 MHz — Duali

2450 MHz — Duall Dual1
Radiation Pattern (H-Pol.) —— Dua?

Dual2
Radiation Pattern (V-Pol.) —— B::

2450 MHz = i
Radiation Pattern(Total) ——
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Antenna Composite gain- data calculated explain

2. Calculate with four antennas pattern by page13 formula.
+ Below table(circled in red) is four antennas XZ cut plane in V-pol.(gain theta) data, these
data by using formula to calculation and output directional gain.

+ Use same method to get YZ / XY plane directional gain data.

Example:

@ If Any Transmit Signals Are Correlated:

t} G Gn 2
@ Directional Gain= 1010g[(102_3+102_§+...+10‘23) INgne] dBi

2400 MHz =
Radiation Pattern (V-Pol.) —— gg?,

_1gthen=0

279

L

v-pol
Ant1
Ant2
Ant3
Ant4

correlated
calculated
directional gain
uncorrelated
calculated
directional gain

XZ cut

3.88

-1.38

-3.76814
-0.75284
-5.25615
-2.01204

3.24

-2.62

-4.19292 -4.66602 -5.19607 -5.78957 -6.44544 -7.16206 -7.93125 i|
-0.25145 0.18119 0.547973 0.859547 1.103471 1.295622 1.418946

-4.41829 -3.67379 -3.01051 -2.41228 -1.87137 -1.38116 -0.93979
-3.31614 -4.92656 -6.97685 -9.72533 -13.788 -21.2627 -25.473|——

3.14 3.01 2.83 2.61 2.35 2.07 2.04

-2.69 -2.73 -2.72 -2.67 -2.58 -2.45 -2.30

Max. directional gain in XZ cut

Q@ If All Transmit Signals Are Completely Uncorrelated:

G G Gn
@ Directional Gain= 10log[(1070+1070+...+1070 )/Nan.] dBi

Using same calculation method output XZ, YZ and XY cut in v-pol. , h-pol. and total directional gain

[ JNormal [ ]
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Antenna Composite gain- data calculated explain

3. Calculate three cut planes(XZ/YZ/XY) and find maximum value of three planes. This maximum
value will be this frequency directional gain. , Example for 2.4GHz :

Dual1l Total PeakGain -2.67 -0.78 -1.02
Dual2 Total PeakGain 0.44 2.61 4.12
Dual3 Total PeakGain 2.04 3.53 274
Dual4 Total PeakGain -0.64 -3.42 -2.48

Corr. Composite Total Peak Gain 5.37 5.46 5.40
UnCorr. Composite Total Peak Gain -0.44 -0.03 0.13

Dual1l Total PeakGain 4.48 3.42 5.22
Dual2 Total PeakGain 0.09 0.46 -0.93
Dual3 Total PeakGain -0.07 -1.76 -0.78
Dual4 Total PeakGain 3.77 4.89 4.99

Corr. Composite Total Peak Gain 6.57 6.01 5.15
UnCorr. Composite Total Peak Gain 0.97 1.03 0.59

Dual1l ~ Total  PeakGain 3.36 2.19 3.99
Dual2 Total PeakGain 4.09 5.70 4.40
Dual3 Total PeakGain 490 4.15 4.82
Dual4 Total PeakGain 3.67 5.57 5.08

Corr. Composite Total Peak Gain 5.99 6.53 6.26
UnCorr. Composite Total Peak Gain 0.72 144 1.09

Corr. Composite Total PeakGaiEu 6.57 6.53 6.26}
UnCorr. Composite Total Peak Gain 0.97 144 1.09
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Antenna Composite gain- data calculated explain

Calculate three cut planes(XZ/YZ/XY) and find maximum value of three planes. This maximum value
will be this frequency directional gain. Example for 5GHz :

5G1 Total PeakGain 4.42 460 4.07 388 4.53
5G2 Total PeakGain 526 565 499 518 4.69
5G3 Total PeakGain 471 531 470 487 473
5G4 Total PeakGain 4.66 5.68 431 518 4.87

Corr. Composite Total Peak Gain 10.58 10.71 10.21 10.68 10.30
UnCorr. Composite Total Peak Gain 4.57 470 4.19 467 4.29

5G1 Total PeakGain 5.23 491 4.25 414 434
5G2 Total PeakGain 5.20 4.98 528 541 490
5G3 Total PeakGain 5.19 533 476 513 4.86
5G4 Total PeakGain 5.17 551 4.85 5.62 5.04

Corr. Composite Total Peak Gain 10.73 10.71 10.33 10.54 10.15
UnCorr. Composite Total Peak Gain 4.72 470 432 453 4.16

5G1 ~ Total  PeakGain 4.60 4.39 485 567 4.68
5G2 Total  PeakGain 298 3.62 406 477 4.70
5G3 Total PeakGain 242 386 354 471 451
5G4 Total  PeakGain 4.15 3.78 458 4.84 4.47

Corr. Composite Total Peak Gain 730 7.18 7.60 7.82 7.52
UnCorr. Composite Total Peak Gain 1.72 160 197 211 1.60

Corr. Composite [10.73 10.71 10.33 10.68 10.30]
UnCorr. Composite 472 470 432 4.67 4.29
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will be this frequency directional gain. Example for 8x8 5GHz

Duall
Dual2
Dual3
Dual4

5G1

5G2

5G3

5G4

Corr. Composite

UnCorr. Composite

[ ] Normal

H-Pol.
V-Pol.
H-Pol.
V-Pol.
H-Pol.
V-Pol.
H-Pol.
V-Pol.
H-Pol.
V-Pol.
H-Pol.
V-Pol.
H-Pol.
V-Pol.
H-Pol.
V-Pol.
H-Pol.
V-Pol.
H-Pol.
V-Pol.

[ ] Internal Use

PeakGain
PeakGain
PeakGain
PeakGain
PeakGain
PeakGain
PeakGain
PeakGain
PeakGain
PeakGain
PeakGain
PeakGain
PeakGain
PeakGain
PeakGain
PeakGain
Peak Gain
Peak Gain
Peak Gain
Peak Gain

3.64
1.27
-3.32
1.86
-6.14
2.34
3.94
2.67
1.19
2.11
2.24
3.08
1.50
2.37
1.95
2.35
8.67
8.77
0.43
0.54

3.16
2.85
-8.21
1.46
-7.34
1.77
3.52
3.15
1.55
1.75
3.26
2.05
2.03
2.71
2.16
3.12
8.91
8.69
0.60
0.43

[l Confidential

2.89
2.67
-11.76
1.51
-7.52
1.80
2.94
1.65
-0.31
2.20
1.35
3.37
1.49
2.22
2.48
2.32
7.80
8.75
-0.28
0.48

1.70
1.96
-5.16
2.17
-5.78
2.13
3.49
3.73
-0.27
2.23
2.34
3.07
1.84
2.08
2.47
3.61
8.70
9.09
0.39
0.53

;-;o;. PeakGain -5.99

Duall

Dual2

Dual3

Dual4

5G1

5G2

5G3

5G4

Corr. Composite

UnCorr. Composite

[ ] Restricted Confidential

V-Pol.
H-Pol.
V-Pol.
H-Pol.
V-Pol.
H-Pol.
V-Pol.
H-Pol.
V-Pol.
H-Pol.
V-Pol.
H-Pol.
V-Pol.
H-Pol.
V-Pol.
H-Pol.
V-Pol.
H-Pol.
V-Pol.

PeakGain 3.30
PeakGain 5.29
PeakGain  1.55
PeakGain 3.95
PeakGain 1.62
PeakGain -6.47
PeakGain  3.29
PeakGain 1.82
PeakGain  2.58
PeakGain 2.57
PeakGain 2.34
PeakGain 2.75
PeakGain 2.32
PeakGain  3.00
PeakGain 1.97
Peak Gain _8.93

Peak Gain | 9.29

Peak Gain 0.83
Peak Gain 0.69

20

745 781 -453
260 302 169
558 505 5.0
185 070 151
389 414 421
262 249 346
783 493 -6.85
251 128 291
202 250 137
240 098 108
248 238 214
244 264 302
203 227 239
226 221 182
297 224 390
223 207 277
9.02 884 920
934 8838 9.20 |
105 075 056
074 019 0.40

Duall

Dual2

Dual3

Duald

5G1

5G2

5G3

5G4

Corr. Composite

UnCorr. Composite

H-Pol.
V-Pol.
H-Pol.
V-Pol.
H-Pol.
V-Pol.
H-Pol.
V-Pol.
H-Pol.
V-Pol.
H-Pol.
V-Pol.
H-Pol.
V-Pol.
H-Pol.
V-Pol.
H-Pol.
V-Pol.
H-Pol.
V-Pol.

PeakGain
PeakGain
PeakGain
PeakGain
PeakGain
PeakGain
PeakGain
PeakGain
PeakGain
PeakGain
PeakGain
PeakGain
PeakGain
PeakGain
PeakGain
PeakGain
Peak Gain
Peak Gain
Peak Gain
Peak Gain

3.32
2.14
3.18
2.48
3.71
2.12
3.05
3.19
4.20
-2.17
2.86
-3.88
237
-3.16
3.99
=2225
8.84
5.59
0.53
-2.67

3.21
3.29
4.22
2.83
3.52
3.07
2.53
3.80
4.04
-0.95
3.33
-3.10
3.77
-3.92
3.56
-2.51
8.60
5.98
0.36
-1.92

Antenna Composite gain- data calculated explain

Calculate three cut planes(XZ/YZ/XY) and find maximum value of three planes. This maximum value

3.69
3.48
4.19
3.52
2.76
2.88
191
1.95
4.81
-1.64
3.59
-3.08
3.46
-2.74
4.33
-1.86
8.59
6.24
0.37
-1.91

2.56
3.50
3.85
4.70
2.63
3.18
231
3.61
5.47
0.21
424
-2.49
4.56
-3.59
4.45
-2.30
8.76
6.63
0.40
-1.24



'Antenna Composite gain

Composite Gain 2.4~ 2.4835

2G Correlated 6.57
4x4 Un-Correlated 0.97

Composite Gain 5.15 ~ 5.25 5.25~ 5.35 5.47 ~ 5.725 5.725 ~ 5.85

5G Correlated 10.73 10.71 10.33 10.68
4x4 Un-Correlated 4.72 4.70 4.32 4.67
Antenna gain (dBi) Calculated Directional Gain
Position (6, ¢) of o (dBi)
Frequency directional gain Polarization ANT O ANT 1 ANT 2 ANT 3 Correlated
2.4 ~2.4835( (6=250, $=90) V-pol. 1.06 -4.37 -0.07 3.72 6.57
515~5.25| (6=197, $=90) V-pol. 453 512 5.08 4.07 10.73
5.25~5.35| (6=180, $=90) V-pol. 4.58 4.84 5.30 3.96 10.71
5.47 ~5.725| (6=191, ¢$=90) V-pol. 3.45 4.93 4.67 4.1 10.33
5.725~5.85| (6=169, ¢=0) V-pol. 3.85 5.04 4.82 4 .86 10.68
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Antenna Composite gain

Composite Gain 5.15 ~ 5.25 5.25 ~ 5.35 5.47 ~ 5.725 5.725 ~ 5.85

[ ] Normal

5G Correlated 9.29 9.34 8.88 9.20
8x8 Un-Correlated 0.83 1.05 0.75 0.56
Frequency
Antenna 5.15~5.25 5.25~5.35 5.47 ~5.725 5.725~5.85
Dual1 0.68 1.27 0.00 0.22
Dual2 -6.28 -7.65 -3.55 -3.94
Dual3 -4.02 -5.70 -5.62 -3.81
Antenna gain (dBi) Dual4 249 1.93 0.58 -0.10
5G1 1.21 2.12 -0.18 1.08
5G2 2.13 2.17 240 2.60
5G3 1.15 1.25 1.48 1.32
5G4 1.16 1.86 0.95 1.69
Polarization V-pol. V-pol. V-pol. V-pol.
of dﬁgst'ltc';gl(ga ‘I"rf (6=191, $=90) | (8=191, $=90) | (6=194, $=90) | (6=197, $=90)
Calculated Directionalg:ri:al(adtzg 929 934 3.88 920
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Antenna Composite gain

Composite Gain 2.4~ 2.4835
2G Correlated 6.33
2x2 Un-Correlated 3.47
Dual_1+Dual_3 n-Lorrefate '
2G, 2x2 , Dual_1+Dual_3 Antenna gain (dBi) Calculated Directional Gain
Position (8, ¢) of o (dBi)
Frequency directional gain Polarization ANT 1 ANT 3 Correlated
2.4 ~2.4835| (6=60, $=318) V-pol. 1.52 4.81 6.33
Composite
GZin 5.15~5.255.25~5.355.47 ~ 5.7255.725 ~ 5.85
5G Correlated 8.47 8.16 8.59
2x2 Un-C lated 5.47 5.17 5.58
Dual_2+Dual_3 —" -Offelate ' ' '
5G, 2x2 , Dual_2+Dual_3 Antenna gain (dBi) Calculated Directional Gain
Position (8, ¢) of e (dBi)
Frequency directional gain Polarization ANT 2 ANT 3 Correlated
515~5.25( (6=129, $=90) V-pol. 5.79 5.13 8.47
5.25~5.35| (6=129, $=90) V-pol. 6.10 5.72 8.92
5.47 ~5.725( (6=129, $=90) V-pol. 5.68 4.60 8.16
5.725~5.85( (6=60, $=98) V-pol. 5.66 5.51 8.59
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mna Composite gain
IR EEEE

Correlated 541 5.43 4.78 6.0/ 6.17 587 6.16 5.75

1-2
Un-Correlated 2.70 3.21 2.62 3.64 381 3.34 350 3.13

Correlated 481 597 6.33 592 6.07 6.05 593 5.98
1-3

Un-Correlated 2.44 3.05 3.47 3.10 3.57 3.36 3.53 3.12

Correlated 552 6.14 6.09 741 7.63 7.61 7.68 6.88

1-4
Un-Correlated 2.62 3.60 3.33 441 465 462 4.76 4.01
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mna Composite gain
IR EEEE

Correlated 5.22 6.01 5.30 8.47 892 8.16 859 8.13

2-3
Un-Correlated 2.71 3.49 2.58 547 591 517 5.58 5.12

Correlated 447 6.11 5.03 584 568 5.43 5.97 5.23
2-4

Un-Correlated 1.97 3.60 2.41 3.44 337 3.13 3.09 2.68

Correlated 5.72 5.18 4.34 6.07 5.55 5.63 5.65 5.53
Un-Correlated 2.87 2.82 2.31 3.06 3.16 298 2.75 2.75

3-4
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tenna Composite gain

Correlated 7.85 803 735 7.52 7.57

1-2

Un-Correlated 4.85 5.03 4.35 4.54 456

Correlated 7.85 810 7.22 7.56 7.21
1-3

Un-Correlated 4.84 5.09 4.21 4.63 4.21

Correlated 798 799 745 7.38 7.50
1-4
Un-Correlated 4.97 5.00 4.44 439 449
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tenna Composite gain

Correlated 8.11 8.33 8.04 8.11 7.78

2-3

Un-Correlated 5.10 5.32 5.03 5.10 4.77

Correlated 791 794 7.67 796 7.62
2-4

Un-Correlated 4.90 495 467 495 4.62

Correlated 7.68 827 7.67 791 7.81
3-4
Un-Correlated 4.68 5.26 4.67 4.93 4.80
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WR for Dual Band
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WR for Scanning / BT

Scanning BT
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[ ] Normal

solation for Dual-Band ANTs
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[ ] Normal

solation for 5G ANTs

0
10
20 I N Max: 25dB |
o A
g 30
c
2 —5G1T05G2
8 40
9 ——5G1 To 5G3
- ——5G1To 5G4
50 o T L I ——5G2To 5G3
v V ' ——5G2 To 5G4
60 . —5G3 To 5G4
2000 3000 4000 5000 6000
Frequency ( MHz)
[ ]Internal Use [l Confidential [ ] Restricted Confidential 32




[ ] Normal

solation for Dual-Band to 5G ANTs
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’solation for Scanning to others

Isolation(dB)
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Kolation for BT to others
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P

adiation Pattern for Dual-Band @ 2.4GHz
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. = Directional Gain
— Duall
| = Dual2
= Dual3
Dual4
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adiation Pattern for 5G
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. = Directional Gain
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180 180
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adiation Pattern for 8x8 5G
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adiation Pattern for Scanning @ 2.4G

562 buall - 5G1 |
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562 buall - 5G1 |

“ = Scanning
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adiation Pattern for BT

Scanning 5G2 Duall 5G1

a 5G3 Dual4 5G4
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FD Radiation Pattern for Dual-Band @ 2.4GHz
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FD Radiation Pattern for Dual-Band @ 5GHz
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Radiation Pattern for 5G
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FD Radiation Pattern for Scanning / BT
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