samonicas. NCC RADIO TEST REPORT Report No. : TR911110E

WIFI Band 4 5725~5850MHz Harmonic @ 3m
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samonicas. NCC RADIO TEST REPORT Report No. : TR911110E

Band 4 5725~5850MHz
WIFI 802.11ac VHT80 (Harmonic @ 3m)
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samonicas. NCC RADIO TEST REPORT

Emission below 1GHz
5GHz WIFI 802.11ac VHTS80 (LF)
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samonicas. NCC RADIO TEST REPORT Report No. : TR911110E

Band 4 5725~5850MHz
WIFI 802.11ac VHT20 (Band Edge @ 3m)

WIFI Band 4 5725~5850MHz Band Edge @ 3m
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SPORTON LAB.

NCC RADIO TEST REPORT

Report No. : TR911110E

WIFI
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SPORTON LAB.

NCC RADIO TEST REPORT

Report No. : TR911110E

WIFI

Band 4 5725~5850MHz Band Edge @ 3m
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SPORTON LAB.

NCC RADIO TEST REPORT

Report No.

: TR911110E
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Band 4 5725~5850MHz Band Edge @ 3m
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samonicas. NCC RADIO TEST REPORT Report No. : TR911110E

WIFI Band 4 5725~5850MHz Band Edge @ 3m

ANT 802.11ac VHT20 CH165 5825MHz

1+2 Horizontal Fundamental
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samonicas. NCC RADIO TEST REPORT Report No. : TR911110E

WIFI Band 4 5725~5850MHz Band Edge @ 3m

ANT 802.11ac VHT20 CH165 5825MHz
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samonicas. NCC RADIO TEST REPORT

Report No. : TR911110E

Band 4 5725~5850MHz

WIFI 802.11ac VHT40 (Band Edge @ 3m)
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SPORTON LAB.

NCC RADIO TEST REPORT

Report No. : TR911110E
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Band 4 5725~5850MHz Band Edge @ 3m
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samonicas. NCC RADIO TEST REPORT

Report No. : TR911110E
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samonicas. NCC RADIO TEST REPORT

Report No. : TR911110E
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samonicas. NCC RADIO TEST REPORT Report No. : TR911110E

Band 4 5725~5850MHz
WIFI 802.11ac VHTS0 (Band Edge @ 3m)

WIFI Band 4 5725~5850MHz Band Edge @ 3m

ANT 802.11ac VHT80 CH155 5775MHz
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samonicas. NCC RADIO TEST REPORT

Report No. : TR911110E
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NCC RADIO TEST REPORT

Report No. : TR911110E

Band 4 5725~5850MHz

WIFI 802.11ac VHT20 (Harmonic @ 3m)
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samonicas. NCC RADIO TEST REPORT Report No. : TR911110E

WIFI Band 4 5725~5850MHz Harmonic @ 3m

ANT 802.11ac VHT20 CH157 5785MHz
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samonicas. NCC RADIO TEST REPORT

Report No. : TR911110E

WIFI

Band 4 5725~5850MHz Harmonic @ 3m
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Emission below 1GHz
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Annex. A Receiver Radiated Emission Measurement

A.1 Limit of Receiver Radiated Emission

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 - 0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100 3
88 — 216 150 3
216 - 960 200 3
Above 960 500 3

A.2 Measuring Instruments

See list of measuring equipment of this test report.

A.3 Test Procedures

1.

9.

The EUT was placed on a turntable with 0.8 meter above ground.

The EUT was set 3 meters from the interference receiving antenna, which was mounted on the
top of a variable height antenna tower.

The EUT was set 3 meters from the interference receiving antenna, which was mounted on the
top of a variable height antenna tower.

The table was rotated 360 degrees to determine the position of the highest radiation.

The antenna is a Bi-Log antenna and its height is adjusted between one to four meters above
ground to find the maximum value of the field strength for both horizontal polarization and vertical
polarization of the antenna.

For each suspected emission, the EUT was arranged to its worst case and then tune the
antenna tower (from 1 m to 4 m) and turntable (from O degree to 360 degrees) to find the
maximum reading.

Set the test-receiver system to Peak Detect Function and specified bandwidth with Maximum
Hold Mode (RBW=120kHz/VBW=300kHz for frequency below 1GHz; RBW=1MHz VBW=3MHz
(Peak), RBW=1MHz/VBW=10Hz (Average) for frequency above 1GHz).

If the emission level of the EUT in peak mode was 3 dB lower than the limit specified, peak
values of EUT will be reported. Otherwise, the emission will be repeated by using the quasi-peak
method and reported.

Emission level (dBuV/m) = 20 log Emission level (uV/m)

10. Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level

TEL : 886-3-327-3456 Page Number : Annex 1 of 6
FAX : 886-3-328-4978
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A.4 Test Setup

For radiated emissions below 30MHz

Jm

! RX Antenna

Wt

1m

1
Metal Full Soldered Ground Plane

For radiated emissions from 30MHz to 1GHz

i

EUT

S0cm

===

Spectrum Analyzer ! Receiver

R Antenna

ant. feed
point

3m -

1
Metal Full Soldered Ground Plane

For radiated emissions above 1GHz

Metal Full Soldered Ground Plane

o

Spectrum Analyzer / Receiver

=

Spectrum Analyzer / Receiver
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A.5 Test Result of Receiver Radiated Spurious Emissions (9kHz ~ 30MHz)

The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result which was
20dB lower than the limit line per NCC LP0002 section 5.13 was not reported.
There is a comparison data of both open-field test site and alternative test site - semi-Anechoic

chamber according to 414788 D01 Radiated Test Site vO1r01, and the result came out very similar.

A.6 Connection Diagram of Test System

EUT
(AC Cable) 120Vac/E0Hz
EUT
(AC Adapter)y
-—-= EUT
(DC Cable)
EUT
TEL : 886-3-327-3456 Page Number : Annex 3 of 6
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SPORTON LAB.

A.7 Test Result of Receiver Radiated Spurious Emission (30MHz ~ 5" Harmonic)

Temperature : 24~26°C

Test Engineer : Watt Tseng, Karl Hou, and BigShow Wang
Relative Humidity : [52~57%

Under 1.83 dB for

Frequency 140.580 MHz Margin Quasi-Peak
uasi-Peal

Test Mode WLAN (5GHz) Rx + USB Cable (Charging from Adapter)

Idle Mode

vl (@Buvim) oate:2018.04.03 vl ) Dat: 2019.04.03
1309 1309
1200 120
104 104
100 100
%00 a0
800 PEAK(UNII) 800 PEAK(UNI)
oo AR A L oo AR A L
0] AVG_54| 60| AVG_54|
1
500 0 0 50 ; W
= . @ 7 s 2
a0l
304
204
100
oioo o6 sado. oo sooo.ioos, 73008 500 78 fooo Saoo Boo 7ooo w00 Hiomo 060 7eooo  Toa00
Frequency (MHz) Frequency (MHz)
Site 1 03CH15-HY Site :03CH15-HY
Condition : PEAK(UNII) 3m 9120D_15_1620 HORIZONTAL Condition : PEAK(UNIT) 3m 9120D_15_1620 VERTICAL
Peak Devector ek Devector ek
Project ‘11110 Project ‘o110
Mode :5 Mode :5
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Avg Freq level Limit Line Level Factor Loss Factor Remark Freq Llevel Limit Line Level Factor Loss Factor Remark
MHz dBuV/m dB dBuV/m  dBuV  dB/m dB dB m  deg MHz dBuV/m dB dBuV/m  dBuV  dB/m dB dB m  deg
1 7078 3254 7.46 40.00 5155 12.45 1.2 3256 - - peak 1 3776 7.6 2.3 40.00 4834 2112 0.7 .61 75 o
> welss 417 183 4350 5511 17.54 142 2.5 22 0 > w737 S8 792 43.50 4915 1736 145 250 - - Peak
3 e3sa 3275 1325 46.00 4378 193 2.08 3254 . - peak 3 287005 27.63 18.37 4600 3892 1900 2.00 32.53 Peak
4 493 2573 2027 46.00 .84 2289 248 .56 Peak 4 30742 29026 1674 46.00 40.29 19.30 2.0 32.54 Peak
S G86.69 29.01 16.99 46.00 31.63 26.60 3.09 32.43 Peak S 718 3133 14.67 46.00 3354 2689 3.15 3237 Peak
6 86323 31.45 1455 46.00 30.53 29.10 3.47 3185 Peak 6 89621 37.34 -8.66 46.00 36.47 28.82 3.51 3167 Peak
7 1834.00 41.76 26.44 65.20 42.50 25.40 510 31.24 Peak 7 230.00 45.38 28.62 74.00 42.76 27.70 5.80 30.38 Peak
8 271000 6.35 27.65 7a.00 42.98 27.93 621 30.77 Peak 8 9%6.00 49.07 20.93 7a.00 42.38 29.70 7.3 30.37 Peak
o sas2.00 45.80 28.00 74.00 55.41 36.50 1164 58.35 Peak o 781400 44.08 20.12 68.20 53.91 36.33 115 58.05 Peak
16 1114700 45.89 25.11 74.00 57.01 39.95 13.69 61.71 Peak 10 10663.60 47.17 26.83 74.60 55.70 39.80 12.92 61.73 Peak
1 196260 46.8 21.38 68.20 53.46 39.10 14.50 60.76 1 13523000 46.85 21.35 68.20 5238 40.17 14.98 61.21 Peak
2 161160 46.20 - 2091 3725 16067 6141 - - Peak 12 16119060 45.33 28.67 74.60 5219 37.22 16.66 6120 - - Peak

TEL : 886-3-327-3456 Page Number : Annex 4 of 6
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Annex. B Maximum Power Density
B.1 RF Exposure Limit Introduction

According to NCC LP0002, the criteria listed in Table shall be used to evaluate the environmental impact of

human exposure to radio frequency (RF) radiation as specified in §5.20.2.1 and §5.20.2.2.

Frequency range [Electric field strength  |Magnetic field strength ~ |Power density |ayeraging time
(MHz) (Vim) (A/m) (mWIcmz) (minutes)
(A) Limits for Occupational/Controlled Exposures
0.3-3.0 614 1.63 *(100) 6
3.0-30 1842/ 4.89/1 *(900/12), 6
30-300 61.4 0.163 1.0 6
300-1500 /300 6
1500-100,000 5 6
(B) Limits for General Population/Uncontrolled Exposure

0.3-1.34 614 1.63 *(100) 30
1.34-30 824/ 2194 *(180/12) 30
30-300 275 0073 02 30
300-1500 /1500 30
1500-100,000 1.0 30

The MPE was calculated at 20 cm to show compliance with the power density limit.

The following formula was used to calculate the Power Density:

PG
4mtR2

Where:

S = Power Density

P = Output Power at Antenna Terminals

G = Gain of Transmit Antenna (linear gain)
R = Distance from Transmitting Antenna

B.2 Standalone Power Density Calculation

<CDD Mode>
Maximum Power Density
Max. Power Gain EIRP 20 cm PSD Limit
22.27 4.2 26.47 0.0883 1
dBm dBi dBm mW/cm”2 mW/cm”2

<TXBF Mode>

Maximum Power Density
Max. Power Gain EIRP 20 cm PSD Limit
21.46 7.01 28.47 0.1399 1
dBm dBi dBm mW/cmA2 mW/cm”2
TEL : 886-3-327-3456 Page Number : Annex 6 of 6
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Appendix D. Duty Cycle Plots

Antenna Band Cyl?:lIJeE{O %) T(us) 1/T(kHz) S\é{Btin\llg Fac?g:{ dB)
1 802.11a 94.90 2045 0.49 1kHz 0.23
2 802.11a 95.15 2060 0.49 1kHz 0.22

1+2 |802.11a for Ant. 1 94.92 2055 0.49 1kHz 0.23
1+2 |802.11a for Ant. 2 95.80 2055 0.49 1kHz 0.19
1 5GHz 802.11n HT20 94.33 1915 0.52 1kHz 0.25
2 5GHz 802.11n HT20 94.57 1915 0.52 1kHz 0.24
1+2 |5GHz 802.11n HT20 for Ant. 1 94.58 1920 0.52 1kHz 0.24
1+2 |5GHz 802.11n HT20 for Ant. 2 94.57 1915 0.52 1kHz 0.24
1 5GHz 802.11n HT40 92.20 945 1.06 3kHz 0.35
2 5GHz 802.11n HT40 91.83 955 1.05 3kHz 0.37
1+2 |5GHz 802.11n HT40 for Ant. 1 91.39 955 1.05 3kHz 0.39
1+2 |5GHz 802.11n HT40 for Ant. 2 92.23 950 1.05 3kHz 0.35
1 5GHz 802.11ac VHT20 94.88 1945 0.51 1kHz 0.23
2 5GHz 802.11ac VHT20 95.30 1925 0.52 1kHz 0.21
1+2 |5GHz 802.11ac VHT20 for Ant. 1 95.77 1925 0.52 1kHz 0.19
1+2 |5GHz 802.11ac VHT20 for Ant. 2 94.36 1925 0.52 1kHz 0.25
1 5GHz 802.11ac VHT40 91.79 950 1.05 3kHz 0.37
2 5GHz 802.11ac VHT40 91.83 955 1.05 3kHz 0.37
1+2 |5GHz 802.11ac VHTA40 for Ant. 1 90.95 955 1.05 3kHz 0.41
1+2 |5GHz 802.11ac VHTA40 for Ant. 2 90.91 950 1.05 3kHz 0.41
1 5GHz 802.11ac VHT80 85.19 460 2.17 3kHz 0.70
2 5GHz 802.11ac VHT80 85.32 465 2.15 3kHz 0.69
1+2 |5GHz 802.11ac VHTS8O0 for Ant. 1 85.45 470 2.13 3kHz 0.68
1+2 |5GHz 802.11ac VHTS8O0 for Ant. 2 86.11 465 2.15 3kHz 0.65
TEL : 886-3-327-3456 Page Number : D1 of D13
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