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WIFI Band 3 Straddle Channel Band Edge @ 3m
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WIFI Band 3 Straddle Channel Band Edge @ 3m
ANT 802.11ac CH138 5690MHz - L
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WIFI Band 3 Straddle Channel Band Edge @ 3m
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Band 3 - Straddle Channel

WIFI 802.11a (Harmonic @ 3m)
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Band 3 Straddle Channel Harmonic @ 3m
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Band 3 — Straddle Channel

WIFI 802.11n HT20 (Harmonic @ 3m)
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Band 3 — Straddle Channel

WIFI 802.11n HT40 (Harmonic @ 3m)
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Band 3 — Straddle Channel

WIFI 802.11ac VHT80 (Harmonic @ 3m)
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Emission above 18GHz
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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. 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.

3. 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.

5. 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.

6. 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).

7. 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)
Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level
TEL: 886-3-327-0868 Page Number : Annex 1 of 5

FAX: 886-3-327-0855
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A.4 Test Setup

For radiated emissions below 30MHz

| : BX Antenna
'f-q— m —m———

im

1
Metal Full Soldered Ground Plane

== .

Spectrum Analyzer / Receiver

For radiated emissions from 30MHz to 1GHz

RX Antenna

fEoT

Blcm

I
Metal Full Soldered Ground Plane

= .

Spectrum Analyzer / Receiver

For radiated emissions above 1GHz

Metal Full Soldered Ground Plane

=)

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 6.13 was not reported.

There is adequate comparison measurement of both open-field test site and alternative test site -
semi-Anechoic chamber according to 414788 D01 Radiated Test Site v01r01, and the result came out

very similar.

A.6 Connection Diagram of Test System

Power Box

EUT

A.7 EUT Operation Test Setup

The RF test items, utility “ComplianceTool V1.0.0.87” was installed in Notebook which was programmed in
order to make the EUT get into the engineering modes to provide channel selection, data rate (MCSO0) and the

application type and for continuous receiving signals.

TEL: 886-3-327-0868 Page Number : Annex 3 of 5
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A.8 Test Result of Receiver Radiated Spurious Emission (30MHz ~ 5" Harmonic)

Temperature : 20~25°C
Relative Humidity : [50~60%

Test Engineer : [Daniel Lee, Jacky Hong and Wilson Wu

Frequency : 117.300 MHz Margin : Under 5.03 dB

Test Mode : WLAN (5GHz) Rx + Bluetooth RX

Idle Mode
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Over Linit ReadAntenna Cable Preamp A/Pos T/Pos Over Linit Readintenna Cable Preamp AfPos T/Pos
Avg Freq Level Limit Line Level Factor Loss Factor Remark Freq Level Limit Line Level Factor Loss Factor Remark
MHz dBuV/m dB dBuV/m dBuV  dB/m dB dB deg MHz dBuV/m dB dBuV/m  dBuw  dB/m B B m  deg

1 1730 3%.47 5.3 4350 5206 1743 0.95 32.24 15 0 1 5.5 28.48 1152 40.00 4336 16.76 0.6 32.28

> 1088 33.43 10,07 43.50 46,9 17.69 1.00 32.24 Peak > 173 3178 1172 .50 4557 1743 0.95 3224

3 tets 2837 1513 4350 4286 16.55 111 32.25 Peak 3 381014 26,62 1938 46.00 3536 2114 1.64 31.60

4 .25 28,24 1776 46.00 3204 2633 2.16 32.40 Peak 4 253 27.95 18.05 46.00 3212 26.06 2.0 32.34

S 7aas9 315 1475 46.00 251 .02 2.32 374 Peak S s7875 3229 13.71 46,00 3L.92 2880 251 31

6 95341 3380 1220 46.00 3112 .60 2.60 30.77 Peak 6 960,23 35.04 18.9 54.00 32.39 30.56 2.61 30.74

7 136.00 33.92 40.68 74.00 62.45 26.14 3.40 58.08 Peak 7 1800 33.93 40.07 70.00 6287 25.8 3.34 58.14

8 29%6.00 37.13 36.87 74.00 6125 28.35 5.10 57.57 Peak 8 290,00 37.06 36.94 74.00 6109 28.42 5.14 57.59

o 995.00 40.10 33.9 74.00 55.88 .49 6.81 57.08 Peak o 5925.00 39.86 34.14 74.00 55.31 2.60 7.06 55.11

16 o75.00 46,62 27.38 74.60 55.00 39.04 9.3 56.74 Peak 10 9906.60 47.20 26.50 74.60 55.25 39.30 9.38 36.73

1 1425060 49.15 24.85 74.60 53.77 41.20 1166 56.38 Peak 1 1150560 43.70 25.30 74.60 54.36 4003 10.65 55.79

12 1743060 43,62 25.38 74.60 52,48 40.79 12.66 6.7 - - Peak 12 1747560 49,14 24.86 74.60 52.94 40.92 12.68 36.80
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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) (V/im) (A/m) (mW/cm?) (minutes)
(A) Limits for Occupational/Controlled Exposures
0.3-3.0 614 1.63 *(100) 6
3.0-30 1842/ 4.89/1] *(900/f2) 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 0.073 0.2 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
4mR?

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
.Please refer td Appendix A. .
TEL: 886-3-327-0868 Page Number : Annex 5 of 5
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Appendix E. Duty Cycle Plots

Antenna Band Cy?;é{% ) T(us) | 1/T(kHz) S\é'?tivr:/g Fac?g:{ dB)
1+2 802.11a for Ant 1 100.00 - - 10Hz 0.00
1+2 802.11a for Ant 2 100.00 - - 10Hz 0.00
1+2 5GHz 802.11n HT20 for Ant 1 100.00 - - 10Hz 0.00
1+2 5GHz 802.11n HT20 for Ant 2 100.00 - - 10Hz 0.00
1+2 5GHz 802.11n HT40 for Ant 1 100.00 - - 10Hz 0.00
1+2 5GHz 802.11n HT40 for Ant 2 100.00 - - 10Hz 0.00
1+2 5GHz 802.11ac VHTS80 for Ant 1 100.00 - - 10Hz 0.00
1+2 5GHz 802.11ac VHTS8O0 for Ant 2 100.00 - - 10Hz 0.00
TEL: 886-3-327-0868 Page Number : E1of E3
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MIMO <Ant. 1>

802.11a

802.11n HT20

Spectrum T Spectrum T
Ref Level 30.00 dbm  Offset 26,20 do @ RBW 10 MHz Ref Level 30.00 dbm  Offset 27.20 do @ RBW 10 MHz
20 cP @ SWT 10ms @ VBW 10 MHz o Att 20 cP @ SWT 10ms @ VBW 10 MHz
SGL
(@ 1Pk Max (@ 1Pk Max
MI[1] 19.95 dbm| ) MI[1] 19.90 dbm)|
M1 03 szo.oops| [ 1Y o 620.00 ps|
7 AR A Wi A ] o - o b
3.40000 ms| 3.83000 ms|
10 d
0 dam
-10 dém -10 dém
-20 dem: -20 dem:
-30 dém -30 dém
-40 dem -40 dBm
50 den 50 den
-60 dem -60 dem
GF 5.18 GHz 1001 pts 1.0ms/ GF 5.18 GHz 1001 pts 1.0ms/
Marker Marker
Type | Ref | Trc | X-valus | Y-value |__Function__| Function Result | Type | Ref | Trc | X-valus | Y-value |__Function__| Function Result |
[ 1 470.0 ps 18.85 dém [ 1 620.0 ps 19,90 dém
D2 M1 1 2.4 ms 0.98 d8 D2 M1 1 3.83 ms -0.12 da
D3 M1 1 34 ms 0.98 da D3 M1 1 3.83 ms -0.12 d&
L il Ready il i Ready i
Spectrum T Spectrum T
Ref Level 30.00 dbm  Offset 27.20 d2 @ RBW 10 MHz Ref Level 30.00 dbm  Offset 27.20 d2 @ RBW 10 MHz
aAtt 20d8 @ SWT 10ms @ VBW 10 MHz o Aty 20d8 @ SWT 10ms @ VBW 10 MHz
SGL SGL
(@ 1Pk Max (@ 1Pk Max
mMi[1] 16.02 dBm| mMi[1] 11.50 dBm|
20 der soo.oops| (ff 1.10000 ms|
s A ! At ottt sttt it bosiss st 22 bt o - oni Ayt s BB TR D2([1] 0.59 dp|
3.34000 ms 3.02000 ms
10d L2 B s CETL s TR e D e e i e S
0 dem 0 dem
-10 dém: -10 dém:
-20 dém -20 dém
-30 deém- -30 deém-
-40 dam: -40 dam:
-50 dem -50 dem
60 dBn 60 dBn
CF 5.19 GHz 1001 pts 1.0ms/ CF 5.21 GHz 1001 pts 1.0ms/
Marker Marker
Type | Ref | Trc| X-value | ¥-value | Function | Function Result | Type | Ref | Trc| X-value | ¥-value | Function | Function Result |
[ 1 600.0 ps 16.02 dém [ 1 11ms 11,50 dém
D2 M1 1 3.34ms 0.95 da D2 M1 1 3.02 ms 0.59 da
D3| M1 1 3.34 ms 0.95 da D3| M1 1 3.02 ms 0.59 da
1 Ready Ji Ready
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MIMO <Ant. 2>

802.11a

802.11n HT20

Spectrum T Spectrum T
Ref Level 30.00 dbm  Offset 27.20 d e RBW 10 MHz Ref Level 30.00 dbm  Offset 27.20 d e RBW 10 MHz
20 cP @ SWT 10ms @ VBW 10 MHz o Att 20 cP @ SWT 10ms @ VBW 10 MHz
SGL
(@ 1Pk Max (@ 1Pk Max
MI[1] 10.96 dbm| MI[1] 19.90 dbm|
M1 D4 680.00 ps| M 3 gt i 850,00 ps
7 u 111726 o Inmten Anins e ] " titaE] pn 1,77 dB)
3.25000 ms| 3.29000 ms|
10 d
0 dam 0 dam
-10 dém -10 dém
-20 dem: -20 dem:
-30 dém -30 dém
-40 dem -40 dBm
50 den 50 den
-60 dem -60 dem
GF 5.18 GHz 1001 pts 1.0ms/ | [|[cF 5.18 GHz 1001 pts 1.0ms/
Marker Marker
Type | Ref | Trc | X-valus | Y-value |__Function__| Function Result | Type | Ref | Trc | X-valus | Y-value |__Function__| Function Result |
[ 1 680.0 ps 18.86 dem 11 1 850.0 ps 19,20 dém
D2 M1 1 3.25 ms 1.22 da D2 M1 1 3.2 ms 1.77 d&
D3 M1 1 3.25 ms 1.22 da D3 M1 1 3.29 ms 1.77 da
L il Ready il i Ready i
Spectrum T Spectrum T
Ref Level 30.00 dbm  Offset 27.20 d2 @ RBW 10 MHz Ref Level 30.00 dbm  Offset 27.20 d2 @ RBW 10 MHz
aAtt 20d8 @ SWT 10ms @ VBW 10 MHz o Aty 20d8 @ SWT 10ms @ VBW 10 MHz
SGL SGL
(@ 1Pk Max (@ 1Pk Max
mMi[1] 15.51 dBm| mMi[1] 9.54 dBm)|
20d o rzz7oooms| 10 +80.00 ps|
et al e B ot b sk b o Pkl AIIJ?«?FA&m..J.wvww‘.mn.»\wmwwmmwJ.inmn‘lﬂM!E\ ; . D2[1] 1?0‘“;:'"\
5000 ms, 4. ms,
10d B e S S R R T 1 S e
0 dem 0 dem
-10 dém: -10 dém:
-20 dém -20 dém
-30 deém- -30 deém-
-40 dam: -40 dam:
-50 dem -50 dem
60 dBn 60 dBn
CF 5.19 GHz 1001 pts 1.0ms/ | ||[cF5.21 cHz 1001 pts 1.0ms/
Marker Marker
Type | Ref | Trc| X-value | ¥-value | Function | Function Result | Type | Ref | Trc| X-value | ¥-value | Function | Function Result |
[ 1 1.27 ms 15,51 dBm M1 1 480.0 ps 9.54 dém
D2 M1 1 3.63 ms 1.40 da D2 M1 1 4.24 ms 1.46 da
D3| M1 1 3.63 ms 1.40 da D3| M1 1 4.24 ms 1.45 da
L Ji Ready #|L Ji Ready i
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