5.5.8. Results for Radiated Emissions (Above 1GHz)

IEEEE 802.11b

Report No.: HK1910302722-E1

Antenna 1
Channel 1 /2412 MHz
Freq. Reading Ant. Pre. Cab. Measured Limit Margin
MHz dBuV Fac. Fac. Loss dBuV/m dBuV/m dB Remark Pol.
dB/m dB dB
4824.00 58.19 33.06 35.04 3.94 60.15 74.00 13.85 Peak Horizontal
4824.00 45.72 33.06 35.04 3.94 47.68 54.00 6.32 Average | Horizontal
4824.00 58.55 33.06 35.04 3.94 60.51 74.00 13.49 Peak Vertical
4824.00 43.64 33.06 35.04 3.94 45.60 54.00 8.40 Average | Vertical
Channel 6 / 2437 MHz
Freq. Reading Ant. Pre. Cab. Measured Limit Margin
MHz dBuVv Fac. Fac. Loss dBuV/m dBuV/m dB Remark Pol.
dB/m dB dB
4874.00 57.95 33.16 35.15 3.96 59.92 74.00 14.08 Peak Horizontal
4874.00 44.58 33.16 35.15 3.96 46.55 54.00 7.45 Average | Horizontal
4874.00 59.75 33.16 35.15 3.96 61.72 74.00 12.28 Peak Vertical
4874.00 42.75 33.16 35.15 3.96 44.72 54.00 9.28 Average | Vertical
Channel 11/ 2462 MHz
Freq. Reading Ant. Pre. Cab. Measured Limit Margin
MHz dBuVv Fac. Fac. Loss dBuV/m dBuV/m dB Remark Pol.
dB/m dB dB
4924.00 59.87 33.26 35.14 3.98 61.97 74.00 12.03 Peak Horizontal
4924.00 42.60 33.26 35.14 3.98 44.70 54.00 9.30 Average | Horizontal
4924.00 59.29 33.26 35.14 3.98 61.39 74.00 12.61 Peak Vertical
4924.00 45.32 33.26 35.14 3.98 47.42 54.00 6.58 Average | Vertical
IEEEE 802.119g
Antenna 1
Channel 1/ 2412 MHz
Freq. Reading Ant. Pre. Cab. Measured Limit Margin
MHz dBuV Fac. Fac. Loss dBuV/m dBuV/m dB Remark Pol.
dB/m dB dB
4824.00 58.07 33.06 35.04 3.94 60.03 74.00 13.97 Peak Horizontal
4824.00 43.79 33.06 35.04 3.94 45.75 54.00 8.25 Average | Horizontal
4824.00 56.81 33.06 35.04 3.94 58.77 74.00 15.23 Peak Vertical
4824.00 40.72 33.06 35.04 3.94 42.68 54.00 11.32 Average | Vertical
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Report No.: HK1910302722-E1

Freq. Reading Ant. Pre. Cab. Measured Limit Margin
MHz dBuV Fac. Fac. Loss dBuV/m dBuV/m dB Remark Pol.
dB/m dB dB
4874.00 57.45 33.16 35.15 3.96 59.42 74.00 14.58 Peak Horizontal
4874.00 41.80 33.16 35.15 3.96 43.77 54.00 10.23 Average | Horizontal
4874.00 59.99 33.16 35.15 3.96 61.96 74.00 12.04 Peak Vertical
4874.00 45.67 33.16 35.15 3.96 47.64 54.00 6.36 Average | Vertical
Channel 11/ 2462 MHz
Freq. Reading Ant. Pre. Cab. Measured Limit Margin
MHz dBuVv Fac. Fac. Loss dBuV/m dBuV/m dB Remark Pol.
dB/m dB dB
4924.00 56.45 33.26 35.14 3.98 58.55 74.00 15.45 Peak Horizontal
4924.00 45.50 33.26 35.14 3.98 47.60 54.00 6.40 Average | Horizontal
4924.00 57.82 33.26 35.14 3.98 59.92 74.00 14.08 Peak Vertical
4924.00 41.93 33.26 35.14 3.98 44.03 54.00 9.97 Average | Vertical
IEEE 802.11n HT20
Combined Antenna 1 and Antenna 2
Channel 1 /2412 MHz
Freq. Reading Ant. Pre. Cab. Measured Limit Margin
MHz dBuV Fac. Fac. Loss dBuV/m dBuV/m dB Remark Pol.
dB/m dB dB
4824.00 57.49 33.06 35.04 3.94 59.45 74.00 14.55 Peak Horizontal
4824.00 45.67 33.06 35.04 3.94 47.63 54.00 6.37 Average | Horizontal
4824.00 58.27 33.06 35.04 3.94 60.23 74.00 13.77 Peak Vertical
4824.00 43.23 33.06 35.04 3.94 45.19 54.00 8.81 Average | Vertical
Channel 6 / 2437 MHz
Freq. Reading Ant. Pre. Cab. Measured Limit Margin
MHz dBuV Fac. Fac. Loss dBuV/m dBuV/m dB Remark Pol.
dB/m dB dB
4874.00 57.63 33.16 35.15 3.96 59.60 74.00 14.40 Peak Horizontal
4874.00 40.71 33.16 35.15 3.96 42.68 54.00 11.32 Average | Horizontal
4874.00 57.49 33.16 35.15 3.96 59.46 74.00 14.54 Peak Vertical
4874.00 40.08 33.16 35.15 3.96 42.05 54.00 11.95 Average | Vertical
Channel 11/ 2462 MHz
Freq. Reading Ant. Pre. Cab. Measured Limit Margin
MHz dBuVv Fac. Fac. Loss dBuV/m dBuV/m dB Remark Pol.
dB/m dB dB
4924.00 56.83 33.26 35.14 3.98 58.93 74.00 15.07 Peak Horizontal
4924.00 41.02 33.26 35.14 3.98 43.12 54.00 10.88 Average | Horizontal
4924.00 56.99 33.26 35.14 3.98 59.09 74.00 14.91 Peak Vertical
4924.00 45.17 33.26 35.14 3.98 47.27 54.00 6.73 Average | Vertical
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Notes:

1. Measuring frequencies from 9 KHz - 10™ harmonic or 26.5GHz (which is less), No emission found
between lowest internal used/generated frequency to 30MHz.

2. Radiated emissions measured in frequency range from 9 KHz ~10™ harmonic or 26.5GHz (which is
less) were made with an instrument using Peak detector mode.

3. Data of measurement within this frequency range shown “--" in the table above means the reading of
emissions are attenuated more than 20dB below the permissible limits or the field strength is too small
to be measured.

4. Worst case data at 1Mbps at IEEE 802.11b; 6Mbps at IEEE 802.11g; 6.5Mbps at IEEE 802.11n HT20;
5. Pre-scan at Antenna 1 and Antenna 1 for IEEE 802.11b and IEEE 802.11g mode, pre-scan at Antenna
1, Antenna 1land Combined Antenna 1 and Antenna 1 for IEEE 802.11n mode, recorded worst case;
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5.6. Conducted Spurious Emissions and Band Edges Test
5.6.1. Standard Applicable

According to 815.247 (d): In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within
the band that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement. Attenuation below the general limits specified in Section 15.209(a) is not
required. In addition, radiated emissions which fall in the restricted bands, as defined in Section
15.205(a), must also comply with the radiated emission limits specified in Section 15.209(a) (see
Section 15.205(c)).

5.6.2. Measuring Instruments and Setting

Please refer to section 6 of equipment list in this report. The following table is the setting of the spectrum
analyzer.

Spectrum Parameter Setting

Detector Peak
Attenuation Auto

RB / VB (Emission in restricted band) 100KHz/300KHz
RB / VB (Emission in non-restricted band) 100KHz/300KHz

5.6.3. Test Procedures

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to 100 kHz.
The video bandwidth is set to 300 kHz

The spectrum from 9 KHz to 26.5GHz is investigated with the transmitter set to the lowest, middle, and
highest channels.

5.6.4. Test Setup Layout

This test setup layout is the same as that shown in section 5.4.4.

5.6.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

5.6.6. Test Results of Conducted Spurious Emissions

Temperature 23.5C Humidity 56.2%

Test Engineer Gary Qian Configurations IEEE 802.11b/g/n
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Spurious RF Conducted
Emission .
Test Frequency Measured Limits :
Channel (dBc) Verdict
Mode (MHz) Frequency Range Antenna T Antenna | Antenna (dBc)
1 1 2
IEEE 1 2412 9 KHz — 26.5 GHz <-20 <-20 <-20
802.11b 6 2437 9 KHz — 26.5 GHz <-20 <-20 <-20 -20 PASS
' 11 2462 9 KHz — 26.5 GHz <-20 <-20 <-20
IEEE 1 2412 9 KHz — 26.5 GHz <-20 <-20 <-20
802.11g 6 2437 9 KHz — 26.5 GHz <-20 <-20 <-20 -20 PASS
' 11 2462 9 KHz — 26.5 GHz <-20 <-20 <-20
IEEE 1 2412 9 KHz — 26.5 GHz <-20 <-20 <-20
802.11n 6 2437 9 KHz — 26.5 GHz <-20 <-20 <-20 -20 PASS
HT20 11 2462 9 KHz — 26.5 GHz <-20 <-20 <-20
Remark:

1. Measured RF conducted spurious emission at difference data rate for each mode and recorded worst
case for each mode.

“

ook wN

Test results including cable loss;
Worst case data at 1Mbps at IEEE 802.11b; 6Mbps at IEEE 802.11g; 6.5Mbps at IEEE 802.11n HT20;

---“‘means that the fundamental frequency not for 15.209 limits requirement.
Not recorded emission values from 9 KHz to 30 MHz as emission level at least 20 dBc lower than limit;
Please refer to following plots;
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RF Conducted Spurious Emissions

Antenna 1
IEEE 802.119g
Channel 1/ 2412 MHz

Antenna 1
IEEE 802.11b
Channel 1/ 2412 MHz

Frequency Frequency
T
Fsiiow | #Aen 30 dB Fsiniow
Mkr1 2.410 995 GHz Auto Tune, MKr1 2.413 265 GHZ Auto Tune
10deidv_ Ref 20.00 dBm 6.742 dBm) i0deidy  Ref 20.00 dBm 4.324 dBm
og og
CenterFreq Center Freq
’ 2.412000000 GHz| ’ T 2412000000 GHz|
} StartFreq| [ StartFreq|
2.392000000 GHz| | 2.392000000 GHz|
Stop Freq| | I I Stop Freq|
2.432000000 GHz| 2.432000000 GHz|
CF Step . { CF Step
4000000 MHz| 1 4.000000 MHz |
¥ } |Auto Man| | lauto Man|
Freq Offset FreqOffset|
0 Hz| 0 Hz|
Center 2.41200 GHz Span 40.00 MHz Center 2,41200 GHz Span 40.00 MHz:
#Res BW 100 kHz #VBW 300 kHz Sweep 4.267 ms (8001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 4.267 ms (8001 pts)
e Tgeraros vse Gysrs

2392 MHz — 2432 MHz 2392 MHz — 2432 MHz

#vg Type: Log Frequency Frequency
N Ty Avg|Hold: 1001100 orFas = Trig: Free
IFGain:Low HArten: 30 4B IFGain:Low AAwten: 30 4B
Mkr1 5.315 1 GHZ] Auto Tune MKr1 2.258 3 GHZ Auto Tunei
19 ged__Ref 20.00 dBm -46.696 dBm| 19 ey Ref 20.00 dBm -45.344 dBm
CenterFreq 1 Center Freq
5.015000000 GHz| 5.015000000 GHz|
StartFreq| | | StartFreq)
30.000000 MHz| I . I 30.000000 MHz|
| i " - p—— | — ) | p—
10.000000000 GHz| | | | 10.000000000 GHz|
Start 30 MHz Stop 10.000 GHz CFStep Start 30 MHz Stop 10,000 GHz CFstep
#Res BW 1.0 MHz #VEW 3.0 MHz Sweep 17.33 ms (20001 pts) |  s97.000000 MHz L#Res BWW 1.0 MHz #VBW 3.0 MHz Sweep 17.33ms (20001 pts) | 997000000 Mz
s R —— e T - (22 Man, 5 S A T e - (12 Man
] N 53151 GHz 46,696 dBm ] 22693 GHz 45,344 dBm
3 Freq Offset 3 FreqOffset|
5 0 Hz, 5 0Hz|
& 13
T 7
B 8
9 9
10 10
11 - 11 -
‘ 5 < >
e psrans s fysns

30 MHz — 10 GHz

Frequency Wavg
Avg|Hold: 100100 Avg|Hold: 100/100
MKr1 25.628 8 GHZ AutoTune Mkr1 25.804 8 GHZ] Auto Tunei
10 deidu__Ref 20.00 dBm -41.094 dBm) 19 ey Ref 20.00 dBm ~40.937 dBm
og
Center Freq 1 Center Freq|
18.000000000 GHz| 18.000000000 GHz|
StartFreq| | | StartFreq)
. 10.000000000 GHz| .I 10.000000000 GHz|
Stop Freq| . | | Stop Freq|
26.000000000 GHz| 26.000000000 GHz|
Start 10.000 GHz Stop 26.000 GHz CF Step, Start 10.000 GHz Stop 26.000 GHz CFStep
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 40.00 ms (20001 pts) | 1.600000000 GHz #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 40.00 ms (20001 pts) | 1
IS I T T S A A | [ FUNCTION a0 TH T FUNCTIOH vaLlE I [pute Man el L g G0N L FURCTIDNWIDTH L FUNCTION vaie R jpute Man
] N f 256288 GHz 41,094 dBm ] L f 25804 8 GHz 40 937 dBm
3 Freq Offset : FreqOffset|
5 O Hz 5 0Hz]
& L]
7 7
B 8
9 9
10 10
" ~ 1" -
< ) . »
s fgsmarus g, DC Coupled hisc ysTTus| 1. DC Coupled

10 GHz - 26 GHz
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RF Conducted Spurious Emissions

Antenna 1
IEEE 802.119g
Channel 6 / 2437 MHz

Antenna 1
IEEE 802.11b
Channel 6 / 2437 MHz

Frequency Frequency
T Run
Fsiiow | #Aen 30 dB Fosiime
MKkr1 2.437 960 GHz Auto Tune| MKr1 2.437 000 GHZ Auto Tunel
10deidv_ Ref 20.00 dBm 7.043 dBm i0deidy  Ref 20.00 dBm -4.528 dBm
og og
CenterFreq Center Freq
’ 2.437000000 GHz| T 2.437000000 GHz|
I ’ s
Start Freq StartFreq)
2.417000000 GHz| | 2.417000000 GHz|
Stop Freq| | I I Stop Freq|
f 2.457000000 GHz| 2.457000000 GHz|
CF Step . ? 1 | CF Step.
1 4000000 MHz| 4.000000 MHz |
H |Auto Man| lauto Man|
Freq Offset FreqOffset|
0 Hz| 0 Hz|
Center 2.43700 GHz Span 40.00 MHz Center 2.43700 GHz Span 40.00 MHz:
#Res BW 100 kHz #VBW 300 kHz Sweep 4.267 ms (8001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 4.267 ms (8001 pts)
Gperans [ Gysrs

usc

2417 MHz — 2457 MHz 2417 MHz — 2457 MHz

#vg Type: Log Frequency Frequency
TRD: Fasi—> AvglHold: 1001100 PHOTasr == T
IFGain:Low HArten: 30 4B IFGain:Low
Mkr1 3.178 0 GHZ] Auto Tune MKr1 2.682 0 GHZ Auto Tunei
19 ged__Ref 20.00 dBm -45.452 dBm, 19 ey Ref 20.00 dBm -45.383 dBm
CenterFreq 1 Center Freq
5.015000000 GHz| 5.015000000 GHz|
StartFreq| | | StartFreq)
’ 30.000000 MHz| I ' I 30.000000 MHz|
' 1 ' Stop Freq| ; = ’ Y ’ Stop Freq)
10.000000000 GHz| | | | 10.000000000 GHz|
Start 30 MHz Stop 10.000 GHz CFStep Start 30 MHz Stop 10,000 GHz CFstep
#Res BW 1.0 MHz #VEW 3.0 MHz Sweep 17.33 ms (20001 pts) | 907000000 MHiz L#Res BWW 1.0 MHz #VBW 3.0 MHz Sweep 17.33ms (20001 pts) | 997000000 Mz
s R —— e T - (22 Man, 5 S T A T e - (12 Man
] N 31790 GHz 45452 dBm ] 2.6820GHz 45,383 dBm
3 Freq Offset 3 FreqOffset|
5 0 Hz, 5 0Hz|
& 13
T 7
B 8
9 9
10 10
11 - 11 -
‘ 5 < >
e psrans s Tgleons

30 MHz — 10 GHz

Frequency Wavg
Avg|Hold: 100100 Avg|Hold: 100/100
MKr1 25,612 0 GHZ AutoTune Mkr1 25.988 8 GHZ] Auto Tunei
10 deidu__Ref 20.00 dBm -41.264 dBm 19 ey Ref 20.00 dBm ~40.587 dBm
og
Center Freq 1 Center Freq|
18.000000000 GHz| 18.000000000 GHz|
StartFreq| | StartFreq)
. 10.000000000 GHz| 1 10.000000000 GHz|
Stop Freq| . | ’ | Stop Freq|
26.000000000 GHz| 26.000000000 GHz|
Start 10.000 GHz Stop 26.000 GHz CF Step, Start 10.000 GHz Stop 26.000 GHz CFStep
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 40.00 ms (20001 pts) | 1.600000000 GHz #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 40.00 ms (20001 pts) | 1
(Al monelractenl x| [ FUNCTION A0 THT_ FURCTION vALLE I — Waan {1vF] [ ] FUNCTION [ FUNCTIONWIDTA]  FUNCTION vaLe R [pute Man
] N f 256120 GHz -41.264 dBm ] L f 25988 8 GHz 40 587 dBm
3 Freq Offset : FreqOffset|
5 O Hz 5 0Hz]
& L]
7 7
B 8
9 9
10 10
" ~ 1" v
< s ‘ »
s fgsmarus g, DC Coupled hisc ysTTus| 1. DC Coupled

10 GHz - 26 GHz

Page 49 of 72



Report No.: HK1910302722-E1

RF Conducted Spurious Emissions

Antenna 1 Antenna 1
IEEE 802.11b IEEE 802.119g
Channel 11 / 2462 MHz Channel 11 / 2462 MHz

100029 Ao 12,2008
Frequency e Frequency
T
Fsiiow | #Aen 30 dB Fsiniow v
Mkr1 2.462 995 GHzZ Auto Tune, MKr1 2.463 240 GHZ Auto Tune
10deidv_ Ref 20.00 dBm 7.487 dBm) i0deidy  Ref 20.00 dBm 4.588 dBm
og og
CenterFreq Center Freq
’ 2.462000000 GHz| . T 2.462000000 GHz|
StartFreq| | | 1 StartFreq
2.442000000 GHz| 2.442000000 GHz|
Stop Freq| | I I Stop Freq|
' 2.482000000 GHz| 2.482000000 GHz|
CF Step . | | CF Step!
¥ | 4000000 MHz| 4.000000 MHz |
|Auto Man lauto. Man
Freq Offset FreqOffset|
0 Hz| 0 Hz|
Center 2.46200 GHz Span 40.00 MHz Center 2,46200 GHz Span 40.00 MHz:
#Res BW 100 kHz #VBW 300 kHz Sweep 4.267 ms (8001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 4.267 ms (8001 pts)
e Tgeraros vse Gysrs

2442 MHz — 2482 MHz 2442 MHz — 2482 MHz

#vg Type: Log Frequency Frequency
P hug TiperLog onter Freq 5015000000 GHz ] |
IFGain:Low HArten: 30 4B IFGain:Low
Mkr1 2.311 6 GHZ] Auto Tune MKr1 6.103 7 GHZ Auto Tunei
19 ged__Ref 20.00 dBm -45.480 dBm| 19 ey Ref 20.00 dBm -45.885 dBm
CenterFreq 1 Center Freq
5.015000000 GHz| 5.015000000 GHz|
StartFreq| | | StartFreq)
0 30.000000 MHz| I I 30.000000 MHz|
| . o . p—— | Ll . p—
10.000000000 GHz| | | | 10.000000000 GHz|
Start 30 MHz Stop 10.000 GHz CFStep Start 30 MHz Stop 10,000 GHz CFstep
#Res BW 1.0 MHz #VEW 3.0 MHz Sweep 17.33 ms (20001 pts) |  s97.000000 MHz L#Res BWW 1.0 MHz #VBW 3.0 MHz Sweep 17.33ms (20001 pts) | 997000000 Mz
s R —— e T - (22 Man, 5 S T A T e - (12 Man
] N 23116 GHz 45,480 dBm ] 6.1037 GHz 45,885 dBm
3 Freq Offset 3 FreqOffset|
5 0 Hz, 5 0Hz|
& 13
T 7
B 8
9 9
10 10
11 - 11 -
‘ 5 < >
e psrans s fysns

30 MHz — 10 GHz 30 MHz — 10 GHz

Frequency

#Avg
AvglHold: 1001100

Avg|Hold: 1001100
MKr1 25.760 0 GHZ AutoTune Mkr1 25.988 0 GHZ] Auto Tunei
10 deidu__Ref 20.00 dBm -40.712 dBm 19 ey Ref 20.00 dBm -41.113 dBm
og
Center Freq 1 Center Freq|
18.000000000 GHz| 18.000000000 GHz|
StartFreq StartFreq)
’ 10.000000000 GHz| 1 10.000000000 GHz|
g | Stop Freq| . | | Stop Freq|
26.000000000 GHz| 26.000000000 GHz|
Start 10.000 GHz Stop 26.000 GHz CFStep Start 10.000 GHz Stop 26.000 GHz CF step,
#Res BW 1.0 MHz #VEW 3.0 MHz Sweep 40.00 ms (20001 pts) | 1600000000 GHz [#Res BIN 1.0 MHz #VBW 3.0 MHz Sweep 40.00 ms (20001 ptsy | 1
oo T e T - (22 Man, (e —— S T T - (12 Man
] N f 257600 GHz 40.712 dBm ] N f 25988 0 GHz 41113 dBm
3 Freq Offset : FreqOffset|
5 O Hz 5 0Hz]
& L3
T T
B 8
9 9
10 10
1" ~ 11 v
< . ) >
s fgsmarus g, DC Coupled hisc ysTTus| 1. DC Coupled

10 GHz - 26 GHz

10 GHz - 26 GHz
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RF Conducted Spurious Emissions

Antenna 2
IEEE 802.119g
Channel 1/ 2412 MHz

Antenna 2
IEEE 802.11b
Channel 1/ 2412 MHz

Frequency Frequency
PNO: Fast > 1! Run PO Fost = Trig: Free
IFGain:Low HArten: 30 4B IFGain:Low AAten: 30
MKkr1 2.413 490 GHz Auto Tune| MKr1 2.410 720 GHZ Auto Tunel
10deidv_ Ref 20.00 dBm 6.564 dBm i0deidy  Ref 20.00 dBm 3.418 dBm
og og
CenterFreq Center Freq
’ 2.412000000 GHz| ' T 2.412000000 GHz|
StartFreq) i 1 StartFreq|
2.392000000 GHz| 1 2.392000000 GHz|
Stop Freq| | I Stop Freq|
2.432000000 GHz| 2.432000000 GHz|
CF Step . \ Y CF Step
4000000 MHz| 4.000000 MHz |
k 1 |Auto Man lAuto Man
Freq Offset FreqOffset|
0 Hz| 0 Hz|
Center 2.41200 GHz Span 40.00 MHz Center 2.41200 GHz Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.267 ms (8001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 4.267 ms (8001 pts)
= [ s [

2392 MHz — 2432 MHz 2392 MHz — 2432 MHz

#avg Typ Frequency enter Freq 5.015000000 GHz Frequency
PNO = T PO Fost = Trig: Free
IFGain:Low HArten: 30 4B IFGain:Low AAwten: 30 4B
Mkr1 3.501 6 GHZ] Auto Tune MKr1 6.274 7 GHZ Auto Tunei
19 ged__Ref 20.00 dBm -46.375 dBm| 19 ey Ref 20.00 dBm -46.299 dBm
CenterFreq 1 Center Freq
5.015000000 GHz| 5.015000000 GHz|
StartFreq| | | StartFreq)
30.000000 MHz| I I 30.000000 MHz|
¥ - I I " Stop Freq| y | } v Stop Freq)
10.000000000 GHz| | | | 10.000000000 GHz|
Start 30 MHz Stop 10.000 GHz CFStep Start 30 MHz Stop 10,000 GHz CFstep
#Res BW 1.0 MHz #VEW 3.0 MHz Sweep 17.33 ms (20001 pts) | 907000000 MHiz L#Res BWW 1.0 MHz #VBW 3.0 MHz Sweep 17.33ms (20001 pts) | 997000000 Mz
s R —— e T - (22 Man, 5 S T T e - (12 Man
] N 35016 GHz 46.375 dBm ] 62747 GHz 46,299 dBm
3 Freq Offset 3 FreqOffset|
5 0 Hz, 5 0Hz|
& 13
T 7
B 8
9 9
10 10
11 - 11 -
‘ 5 < >
e yerans s Tgleons

30 MHz — 10 GHz

#Avg Typa: Log-Pwr Frequency #Avg Type: Log-Pwr oy
Avg|Hold: 100100 Avg|Hold: 100/100
MK 25.812 0 GHZ] Auto Tune| MKr1 25,999 2 GHz Auto Tune;
10 deidu__Ref 20.00 dBm -41.223 dBm 19 ey Ref 20.00 dBm -40.855 dBm
og
Center Freq 1 Center Freq|
18.000000000 GHz| 18.000000000 GHz|
StartFreq| | | StartFreq)
.’ 10.000000000 GHz| ‘ 10.000000000 GHz|
Stop Freq| . | ’ | Stop Freq|
26.000000000 GHz| 26.000000000 GHz|
Start 10.000 GHz Stop 26.000 GHz CFStep Start 10.000 GHz Stop 26.000 GHz CF step,
#Res BW 1.0 MHz #VEW 3.0 MHz Sweep 40.00 ms (20001 pts) | 1600000000 Gz L#Res BV 1.0 MHz #VBW 3.0 MHz Sweep 40.00 ms (20001 ptsy | 1
s R —— e T - (22 Man, (e 5 S A T e - (12 Man
] N f 0GHz 41.223 dBm ] N f 259992 GHz 40855 dBm
3 Freq Offset : FreqOffset|
5 O Hz 5 0Hz]
& L3
T T
B 8
9 9
10 10
1" ~ 11 v
< . ) >
s fgsmarus g, DC Coupled hisc ysTTus| 1. DC Coupled

10 GHz - 26 GHz
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RF Conducted Spurious Emissions

Antenna 2 Antenna 2
IEEE 802.11b IEEE 802.11¢g

Channel 6 / 2437 MHz Channel 6 / 2437 MHz

Frequency Frequency
T
Fsiiow | #Aen 30 dB Fosiime
Mkr1 2.436 475 GHzZ Auto Tune, MKr1 2.438 250 GHZ Auto Tune
10deidv_ Ref 20.00 dBm 7.193 dBm i0deidy  Ref 20.00 dBm 4.379 dBm
og og
CenterFreq Center Freq
. 2.437000000 GHz| ’ T 2.437000000 GHz|
t
{ Start Freq StartFreq)
2.417000000 GHz| 2.417000000 GHz|
Stop Freq| | I Stop Freq|
2.457000000 GHz| 2.457000000 GHz|
CF Step . ! i CF Step!
¥ \ 4000000 MHz| 4.000000 MHz |
| A |Auto Man lauto Man
Freq Offset FreqOffset|
0 Hz| 0 Hz|
Center 2.43700 GHz Span 40.00 MHz Center 2,43700 GHz Span 40.00 MHz:
BtRes BW 100 kHz #VBW 300 kHz Sweep 4.267 ms (8001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 4.267 ms (8001 pts)
e Gperans [ Gysrs

2417 MHz — 2457 MHz 2417 MHz — 2457 MHz

Hvg Trp Frequency Frequency
PNO T T
lFGaIn:luw* HArten: 30 4B Irgiinfla:w -
Mkr1 6.394 8 GHZ] Auto Tune MKr1 1.988 6 GHZ Auto Tunei
19 ged__Ref 20.00 dBm -46.223 dBm, 19 ey Ref 20.00 dBm -48.357 dBm
CenterFreq 1 Center Freq
5.015000000 GHz| 5.015000000 GHz|
StartFreq| | | StartFreq)
30.000000 MHz| I I 30.000000 MHz|
Stop Freq| " | Stop Freg|
10.000000000 GHz| | | | | 10.000000000 GHz|
Start 30 MHz Stop 10.000 GHz CFStep Start 30 MHz Stop 10,000 GHz CFstep
#Res BW 1.0 MHz #VEW 3.0 MHz Sweep 17.33 ms (20001 pts) |  s97.000000 MHz L#Res BWW 1.0 MHz #VBW 3.0 MHz Sweep 17.33ms (20001 pts) | 997000000 Mz
s R —— e T - (22 Man, S A S T T - (12 Man
] N 6.3948 GHz 46.223 dBm ] N f 1.988 6 GHz 46,357 dBm
3 Freq Offset 3 FreqOffset|
5 0 Hz, 5 0Hz|
& 13
T 7
B 8
9 9
10 10
11 - 11 -
‘ 5 < >
e psrans s Tgleons

30 MHz — 10 GHz 30 MHz — 10 GHz

12,0343 FMNow 12
#Avg Typa: Log-Pur Toace| quency ¥Avg Log-Pwr
Avg|Hold: 1001100 e - Avg[Hold: 1001100
o IFGain:Low
MKr1 25,999 2 GHZ AutoTune Mkr1 25.992 0 GHZ] Auto Tunei
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RF Conducted Spurious Emissions

Antenna 2 Antenna 2

IEEE 802.11b IEEE 802.119g
Channel 11 / 2462 MHz Channel 11 / 2462 MHz

Frequency Frequency
T Run Triy &
Fsiiow | #Aen 30 dB Wosiime | Whan:30
Mkr1 2.461 505 GHz Auto Tune, MKr1 2.455 725 GHZ Auto Tune
10deidv_ Ref 20.00 dBm 6.478 dBm) i0deidy  Ref 20.00 dBm 4.081 dBm
og og
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RF Conducted Spurious Emissions
Combine Antenna 1 and Antenna 2
IEEE 802.11n HT20

Channel 1/ 2412 MHz Channel 6 / 2437 MHz

10:02:40 Ao 12,2008
#hvg Typ Frequency pe Frequency
T Triy & ™
Fsiiow | #Aen 30 dB Wosiime | Whan:30 v
Mkr1 2.416 985 GHz Auto Tune, MKr1 2.430 745 GHZ Auto Tune
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30 MHz — 10 GHz 30 MHz — 10 GHz

Frequency
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og
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10 GHz - 26 GHz

10 GHz - 26 GHz

Page 54 of 72



Report No.: HK1910302722-E1

RF Conducted Spurious Emissions

Combine Antenna 1 and Antenna 2

IEEE 802.11n HT20

Channel 11 / 2462 MHz

Frequency 3 ac SoeCrE TN —
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Band-edge Measurements for Conducted Emissions
Antenna 1

IEEE 802.119g

Antenna 1
|[EEE 802.11b

Frequency A Frequency
AvglHold: 1001100
MKr3 2.306 526 GHZ||  AuteTune Auto Tune
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2.442000000 GHz| 2.442000000 GHz|
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Lot A R - |2 Man Thoor] T FONCT O W] —— FUscTov Ve ] Man
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< » < »
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Channel 1 /2412 MHz

Channel 1 /2412 MHz

um Analyzer - Swept SA
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Log Log
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Band-edge Measurements for Conducted Emissions
Antenna 2 Antenna 2

IEEE 802.11b IEEE 802.119g

Frequency
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Band-edge Measurements for Conducted Emissions

Combine Antenna 1 and Antenna 2

IEEE 802.11n HT20

T

s

T

Agilent Spectrum Analyzer - Swepl SA
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4] 2310000000 GHz| 2.432000000 GHz
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2 N t 2.400 000 GHz -39.017 dBm 2 N t 2500 000 GHz £7.623 dBm
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5.7. Power line conducted emissions

5.7.1 Standard Applicable

Report No.: HK1910302722-E1

According to 815.207 (a): For an intentional radiator which is designed to be connected to the public

utility (AC) power line, the radio frequency voltage that is conducted back onto the AC power line on any
frequency or frequencies within the band 150 kHz to 30 MHz shall not exceed 250 microvolts (The limit
decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50 MHz). The limits at
specific frequency range are listed as follows:

Frequency Range Limits (dBuV)
(MHZz) Quasi-peak Average
0.15t0 0.50 66 to 56 56 to 46
0.50t0 5 56 46
51030 60 50

* Decreasing linearly with the logarithm of the frequency

5.7.2 Block Diagram of Test Setup

Vert. reference
plane

/’ EUT

/ EMI receiver

— <k O
| \ |
“&
LISN / ¥ Reference ground plane
5.7.3 Test Results
Temperature 23.5C Humidity 56.2%
Test Engineer Gary Qian . . 802.11n HT20

Configurations Middle Channel,
Test Date Nov. 12, 2019 Chain 1+Chain 2

The Worst Test result for 802.11n HT20 Middle Channel, Chain 1+Chain 2
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AC Conducted Emission of power adapter @ AC 120V/60Hz @ IEEE 802.11n HT20 (worst case)
With Adapter(model: SA12V-050200U)
Neutral

80
70
60
50
40
30
20
10

Level [dBuV]

ol -

.
L
20M  30M

150k 300k 400k 600K 80Ok 1M oM
Frequency [Hz]
Frequency Level Transd Limit Margin Detector Line PE
MHz dBuVv dB  dBuv dB
3.169500 29.10 9.7 56 26.9 QP N GND
8.794500 32.90 9.8 60 27.1 QP N GND
8.880000 34.30 9.8 60 25.7 QP N GND
9.573000 33.50 9.8 60 26.5 QP N GND
9.708000 32.90 9.8 60 27.1 QP N GND
10.189500 33.60 9.8 60 26.4 QP N GND
Frequency Level Transd Limit Margin Detector Line PE
MHz dBuv dB dBuv dB
0.604500 27.70 9.9 46 18.3 AV N GND
3.264000 18.90 9.7 46 27.1 AV N GND
8.056500 18.50 9.8 50 31.5 AV N GND
8.511000 17.50 9.8 50 32.5 AV N GND
9.807000 20.20 9.8 50 29.8 AV N GND
9.883500 19.90 9.8 50 30.1 AV N GND
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80
70
60
50
40
30
20
10

Level [dBuV]

M
Frequency [Hz]

Fr

w0 w0 w oo

equency
MHz

.159000
.604500
.596500
.213000
.294000
.663000

Frequency

O =N OO

MHz

.172500
.609000
.906000
.049000
.326000
.663000

Level
dBpv

43.
.90
36.
35.
36.
.10

37

34

90

00
40
20

Level
dBuv

30.
33.
.50
.50
19.
.30

24
21

22

80
30

20

Transd Limit Margin

dB  dBuv dB
10.0 66 21.6
9.9 56 18.1
9.8 60 24.0
9.8 60 24.6
9.8 60 23.8
9.8 60 25.9
Transd Limit Margin
dB  dBuv dB
10.2 55 24.0
9.9 46 12.7
9.8 46 21.5
9.7 46 24.5
9.8 46 26.8
9.8 50 27.7

Detector

QP
QP
QP
QP
QP
QP

Detector

AV
AV
AV
AV
AV
AV

Ll
Ll
Ll
Ll
Ll
Ll

Line

L1
L1
L1
L1
Ll
L1

GND
GND
GND
GND
GND
GND

PE

GND
GND
GND
GND
GND
GND

***Note: Pre-scan all modes and recorded the worst case results in this report (IEEE 802.11n HT20).
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With Adapter(model: A912-050200W-US1)
Neutral

80
70
60
50

Level [dBuV]

_|________+__

O F V¥ INpA - — - - - — - e [ A g |
o W' Wwwwww
30\
200 --+-- i \IFnl Ww ,,,,,,,,,
10”"T”’”””T”T””T’T’E’T ************************************************
* Teok 300k 400k 600K 800K 1M oM 3 aM 5M 6M M 10M 20M  30M
Frequency [Hz]
Freguency Level Transd Limit Margin Detector Line PE
MHz dBuv dB  dBpv dB
0.505500 42 .50 9.9 56 13.5 QP N GND
0.883500 33.10 9.8 56 22.9 QP N GND
1.050000 33.20 9.8 56 22.8 QP N GND
1.131000 32.90 9.8 56 23.1 QP N GND
2.805000 31.10 9.7 56 24.9 QP N GND
4.006500 30.80 9.7 56 25.2 QP N GND
Frequency Level Transd Limit Margin Detector Line PE
MHz dBpv dB  dBpv dB
0.438000 28.70 10.0 47 18.4 AV N GND
0.505500 34.20 9.9 46 11.8 AV N GND
0.672000 25.70 9.9 46 20.3 AV N GND
0.883500 25.60 9.8 46 20.4 AV N GND
1.189500 25.90 9.8 46 20.1 AV N GND
1.500000 25.00 9.7 46 21.0 AV N GND
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Line
Level [dBpV]
80
70
60
50
40
30
20
10
Frequency [Hz]
Frequency Level Transd Limit Margin Detector Line PE
MHz dBuv dB dBnpv dB
0.505500 42,80 9.9 56 13.2 QP L1 GND
2.121000 33.30 9.7 56 22.7 QP L1 GND
2.643000 31.70 9.7 56 24.3 QP Ll GND
2.845500 31.30 9.7 56 24.7 QP Ll GND
3.169500 33.00 9.7 56 23.0 QP Ll GND
4.326000 31.20 9.8 56 24.8 QP L1l GND
Frequency Level Transd Limit Margin Detector Line PE
MHz dBpVv dB dBuv dB
0.505500 34.20 9.9 46 11.8 AV Ll GND
0.645000 24,90 9.9 46 21.1 AV Ll GND
0.685500 25.60 9.9 46 20.4 AV Ll GND
0.933000 25.50 9.8 46 20.5 AV Ll GND
1.185000 25.60 9.8 46 20.4 AV L1 GND
2.049000 23.70 9.7 46 22.3 AV Ll GND

***Note: Pre-scan all modes and recorded the worst case results in this report (IEEE 802.11n HT20).
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5.8. Band-edge measurements for radiated emissions

5.8.1 Standard Applicable

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the intentional
radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the
highest level of the desired power, based on either an RF conducted or a radiated measurement,
provided the transmitter demonstrates compliance with the peak conducted power limits. If the transmitter
complies with the conducted power limits based on the use of RMS averaging over a time interval, as
permitted under paragraph (b)(3) of this section, the attenuation required under this paragraph shall be
30 dB instead of 20 dB. Attenuation below the general limits specified in 815.209(a) is not required. In
addition, radiated emissions which fall in the restricted bands, as defined in §15.205(a), must also comply
with the radiated emission limits specified in §15.209(a) (see §15.205(c)).

5.8.2 Test Setup Layout

X]For Radiated

Semi-Anechoic Chamber

T _— =

Imtodm

Antenna
[ae{ EYUT Jz._._ e

Turntable

| -  (Ground Plane

]

| Measurement [
Above 1GHz only Instrument | = oyo| [Controlle——

L J

Control Room

[ JFor Conducted

]

s
Spectrum Analyzer EUT

5.8.3. Measuring Instruments and Setting

Please refer to equipment list in this report. The following table is the setting of Spectrum Analyzer.

5.8.4. Test Procedures
XRadiated Method:

1. The EUT was placed on a turn table which is 0.8m above ground plane.
2. Maximum procedure was performed by raising the receiving antenna from 1m to 4m and
rotating the turn table from 0°C to 360°C to acquire the highest emissions from EUT.
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3. And also, each emission was to be maximized by changing the polarization of receiving
antenna both horizontal and vertical.

4. Repeat above procedures until all frequency measurements have been completed..

5. The distance between test antenna and EUT was 3 meter:
Setting test receiver/spectrum as following table states:

Test Frequency range Test Receiver/Spectrum Setting Detector
Peak Value: RBW=1MHz/VBW=3MHz,
Sweep time=Auto
1GHz-40GHz Average Value: RBW=1MHz/VBW=10Hz, Peak
Sweep time=Auto

[ ]JConducted Method:

According to KDB 558074 D01 for Antenna-port conducted measurement. Antenna-port conducted
measurements may also be used as an alternative to radiated measurements for demonstrating
compliance in the restricted frequency bands. If conducted measurements are performed, then proper
impedance matching must be ensured and an additional radiated test for cabinet/case spurious
emissions is required.

1. Check the calibration of the measuring instrument using either an internal calibrator or a known signal
from an external generator.

2. Remove the antenna from the EUT and then connect to a low loss RF cable from the antenna port to an
EMI test receiver, then turn on the EUT and make it operate in transmitting mode. Then set it to Low
Channel and High Channel within its operating range, and make sure the instrument is operated in its
linear range.

3. Set both RBW and VBW of spectrum analyzer to 100 kHz with a convenient frequency span including
100kHz bandwidth from band edge, for Radiated emissions restricted band RBW=1MHz, VBW=3MHz for
peak detector and RBW=1MHz, VBW=1/B for AV detector.

4. Measure the highest amplitude appearing on spectral display and set it as a reference level. Plot the
graph with marking the highest point and edge frequency.

5. Repeat above procedures until all measured frequencies were complete.

6. Measure the conducted output power (in dBm) using the detector specified by the appropriate regulatory
agency (see 12.2.2, 12.2.3, and 12.2.4 for guidance regarding measurement procedures for determining
quasi-peak, peak, and average conducted output power, respectively).

7. Add the maximum transmit antenna gain (in dBi) to the measured output power level to determine the
EIRP level (see 12.2.5 for guidance on determining the applicable antenna gain)

8. Add the appropriate maximum ground reflection factor to the EIRP level (6 dB for frequencies < 30 MHz,
4.7 dB for frequencies between 30 MHz and 1000 MHz, inclusive and 0 dB for frequencies > 1000 MHz).

9. For devices with multiple antenna-ports, measure the power of each individual chain and sum the EIRP
of all chains in linear terms (e.g., Watts, mW).

10. Convert the result ant EIRP level to an equivalent electric field strength using the following relationship:

E = EIRP — 20log D + 104.77=EIRP+95.23

Where:

E = electric field strength in dBuV/m,

EIRP = equivalent isotropic radiated power in dBm
D = specified measurement distance in meters.

11. Since the out-of-band characteristics of the EUT transmit antenna will often be unknown, the use of a
conservative antenna gain value is necessary. Thus, when determining the EIRP based on the measured
conducted power, the upper bound on antenna gain for a device with a single RF output shall be selected
as the maximum in-band gain of the antenna across all operating bands, or 2 dBi, whichever is greater.
However, for devices that operate in multiple frequency bands while using the same transmit antenna,
the highest gain of the antenna within the operating band nearest in frequency to the restricted band
emission being measured may be used in lieu of the overall highest gain when the emission is at a
frequency that is within 20 percent of the nearest band edge frequency, but in no case shall a value less
than 2 dBi be used.

12. Per KDB662911 D01 section b) In cases where a combination of conducted measurements and cabinet
radiated measurements are permitted to demonstrate compliance with absolute radiated out-of-band and
spurious limits (e.g., KDB Publications 558074 for DTS and 789033 for U-NII), the conducted
measurements must be combined with directional gain to compute the radiated levels of the out-of-band
and spurious emissions as described in this section.

13. Compare the resultant electric field strength level to the applicable regulatory limit.

14. Perform radiated spurious emission test duress until all measured frequencies were complete.
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Antenna 1
IEEE 802.11b
ltem Freq Read Antenna | PRM | Cable Result Li_mit O_ve_r -
(Mark) (MHz) Level Factor | Factor | Loss Level Line Limit Detector | Polarization
(dBuV) | (dB/m) | (dB) | (dB) | (dBuV/m) | (dBuV/m) | (dB)
1 2390.00 | 55.71 29.99 | 30.21 | 8.35 63.84 74 -10.16 Peak Horizontal
1 2390.00 | 38.97 29.99 | 30.21 | 8.35 47.10 54 -6.90 AV Horizontal
2 2390.00 | 57.63 29.99 | 30.21 | 8.35 65.76 74 -8.24 Peak Vertical
2 2390.00 | 40.40 29.99 | 30.21 | 8.35 48.53 54 -5.47 AV Vertical
3 2483.50 | 55.57 30.25 | 3025 | 85 64.07 74 -9.93 Peak Horizontal
3 248350 | 28.24 30.25 | 30.25 | 85 36.74 54 -17.26 AV Horizontal
4 2483.50 | 51.03 30.25 | 30.25 | 85 59.53 74 -14.47 Peak Vertical
4 2483.50 | 28.67 30.25 | 30.25 | 85 37.17 54 -16.83 AV Vertical
5 2486.32 59.42 30.25 30.25 8.5 67.92 74 -6.08 Peak Horizontal
5 248456 | 39.65 30.25 | 30.25 | 8.5 48.15 54 -5.85 AV Horizontal
6 2496.84 | 50.76 30.25 | 30.25 | 8.5 59.26 74 -14.74 Peak Vertical
6 2496.53 | 37.74 30.25 | 30.25 | 85 46.24 54 -7.76 AV Vertical
IEEE 802.11g
ltem Freq Read | Antenna | PRM | Cable Result Li_mit Qvgr -
(Mark) (MH2) Level Factor | Factor | Loss Level Line Limit Detector | Polarization
(dBpV) | (dB/m) | (dB) | (dB) | (dBuV/m) | (dBuV/m) (dB)

1 2390.00 | 57.72 29.99 30.21 | 8.35 65.85 74 -8.15 Peak Horizontal
1 2390.00 | 39.34 29.99 | 30.21 | 8.35 47.47 54 -6.53 AV Horizontal
2 2390.00 | 58.37 29.99 | 30.21 | 8.35 66.50 74 -7.50 Peak Vertical
2 2390.00 | 42.73 2999 | 30.21 | 8.35 50.86 54 -3.14 AV Vertical
3 2483.50 | 58.49 30.25 | 30.25 | 8.5 66.99 74 -7.01 Peak Horizontal
3 2483.50 | 27.01 3025 | 3025 | 85 35.51 54 -18.49 AVH Horizontal
4 2483.50 | 50.79 30.25 | 30.25 | 8.5 59.29 74 -14.71 Peak Vertical
4 248350 | 27.14 30.25 | 3025 | 85 35.64 54 -18.36 AVH Vertical
5 2486.04 | 58.81 30.25 | 30.25 | 85 67.31 74 -6.69 Peak Horizontal
5 2488.40 | 36.81 30.25 | 30.25 | 85 45.31 54 -8.69 AV Horizontal
6 2498.19 | 50.28 30.25 | 30.25 | 85 58.78 74 -15.22 Peak Vertical
6 2495.60 | 36.92 30.25 | 30.25 | 85 45.42 54 -8.58 AV Vertical
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Antenna 2
IEEE 802.11b
e Freq Read | Antenna | PRM | Cable Result Li_mit O_ve_r -
(Mark) (MHz) Level Factor | Factor | Loss Level Line Limit Detector | Polarization
(dBpV) | (dB/m) | (dB) | (dB) | (dBuV/m) | (dBuV/m) (dB)
1 2390.00 | 55.23 29.99 | 30.21 | 8.35 63.36 74 -10.64 Peak Horizontal
1 2390.00 | 38.14 29.99 | 30.21 | 8.35 46.27 54 -7.73 AV Horizontal
2 2390.00 | 57.94 29.99 | 30.21 | 8.35 66.07 74 -7.93 Peak Vertical
2 2390.00 | 42.03 29.99 | 30.21 | 8.35 50.16 54 -3.84 AV Vertical
3 2483.50 | 58.15 30.25 30.25 8.5 66.65 74 -7.35 Peak Horizontal
3 2483.50 | 27.78 30.25 | 30.25 | 85 36.28 54 -17.72 AV Horizontal
4 2483.50 | 53.10 30.25 | 30.25 | 8.5 61.60 74 -12.40 Peak Vertical
4 2483.50 | 28.64 30.25 | 30.25 | 85 37.14 54 -16.86 AV Vertical
5 2489.19 | 56.83 30.25 | 30.25 | 8.5 65.33 74 -8.67 Peak Horizontal
5 2490.96 | 39.95 30.25 | 30.25 | 8.5 48.45 54 -5.55 AV Horizontal
6 2499.13 | 51.94 30.25 | 30.25 | 85 60.44 74 -13.56 Peak Vertical
6 249590 | 40.78 30.25 | 30.25 | 85 49.28 54 4.72 AV Vertical
IEEE 802.11g
ltem Freq Read | Antenna | PRM | Cable Result Li_mit O_ve_r -
(Mark) (MH2) Level Factor | Factor | Loss Level Line Limit Detector | Polarization
(dBuV) | (dB/m) | (dB) | (dB) | (dBuV/m) | (dBuV/m) (dB)
1 2390.00 | 57.92 29.99 | 30.21 | 8.35 66.05 74 -7.95 Peak Horizontal
1 2390.00 | 38.35 29.99 | 30.21 | 8.35 46.48 54 -7.52 AV Horizontal
2 2390.00 | 59.01 29.99 | 30.21 | 8.35 67.14 74 -6.86 Peak Vertical
2 2390.00 | 41.96 29.99 | 30.21 | 8.35 50.09 54 -3.91 AV Vertical
3 2483.50 | 56.85 30.25 | 30.25 | 85 65.35 74 -8.65 Peak Horizontal
3 2483.50 | 29.24 30.25 | 30.25 | 85 37.74 54 -16.26 AV Horizontal
4 2483.50 | 53.33 30.25 | 30.25 | 85 61.83 74 -12.17 Peak Vertical
4 2483.50 | 29.76 30.25 | 3025 | 85 38.26 54 -15.74 AV Vertical
5 2489.62 | 57.95 30.25 30.25 8.5 66.45 74 -7.55 Peak Horizontal
5 249296 | 39.35 3025 | 30.25 | 85 47.85 54 -6.15 AV Horizontal
6 2499.13 | 52.39 30.25 | 30.25 | 8.5 60.89 74 -13.11 Peak Vertical
6 249524 | 39.54 30.25 | 30.25 | 85 48.04 54 -5.96 AVH Vertical
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IEEE 802.11n HT20

ltem Freq Read | Antenna | PRM | Cable Result Li_mit O_ve_r -
(Mark) (MHz) Level Factor | Factor | Loss Level Line Limit Detector | Polarization
(dBuV) | (dB/m) | (dB) | (dB) | (dBuV/m) | (dBuV/m) (dB)

1 2390.00 | 55.66 29.99 | 30.21 | 8.35 63.79 74 -10.21 Peak Horizontal
1 2390.00 | 41.20 29.99 | 30.21 | 8.35 49.33 54 -4.67 AV Horizontal
2 2390.00 | 57.66 29.99 | 30.21 | 8.35 65.79 74 -8.21 Peak Vertical
2 2390.00 | 37.99 29.99 | 30.21 | 8.35 46.12 54 -7.88 AV Vertical
3 2483.50 | 56.28 30.25 30.25 8.5 64.78 74 -9.22 Peak Horizontal
3 2483.50 | 28.55 30.25 | 30.25 | 85 37.05 54 -16.95 AV Horizontal
4 2483.50 | 54.94 30.25 | 30.25 | 8.5 63.44 74 -10.56 Peak Vertical
4 2483.50 | 28.89 30.25 | 30.25 | 8.5 37.39 54 -16.61 AVH Vertical
5 2488.92 | 56.82 30.25 | 30.25 | 8.5 65.32 74 -8.68 Peak Horizontal
5 2487.24 | 38.78 30.25 | 30.25 | 85 47.28 54 -6.72 AV Horizontal
6 2498.42 | 50.77 30.25 | 30.25 | 85 59.27 74 -14.73 Peak Vertical
6 2499.80 | 37.48 30.25 | 30.25 | 85 45.98 54 -8.02 AV Vertical

REMARKS:

1. Result Level = Read Level + Antenna Factor + Cable loss - PRM Factor.
2. The other emission levels were very low against the limit.
3. Over Limit=Emission Level - Limit.
4. The average measurement was not performed when the peak measured data under the limit of average
detection.
5. Detector AV is setting spectrum/receiver. RBW=1MHz/VBW=10Hz/Sweep time=Auto/Detector=Peak;
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5.9. Antenna Requirements

5.9.1. Standard Applicable

According to antenna requirement of §15.203.

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to comply
with the provisions of this Section. The manufacturer may design the unit so that a broken antenna can
be re-placed by the user, but the use of a standard antenna jack or electrical connector is prohibited.
This requirement does not apply to carrier current devices or to devices operated under the provisions of
Sections 15.211, 15.213, 15.217, 15.219, or 15.221. Further, this requirement does not apply to
intentional radiators that must be professionally installed, such as perimeter protection systems and
some field disturbance sensors, or to other intentional radiators which, in accordance with Section
15.31(d), must be measured at the installation site. However, the installer shall be responsible for
ensuring that the proper antenna is employed so that the limits in this Part are not exceeded.

And according to §15.247(4)(1), system operating in the 2400-2483.5MHz bands that are used
exclusively for fixed, point-to-point operations may employ transmitting antennas with directional gain
greater than 6dBi provided the maximum peak output power of the intentional radiator is reduced by 1
dB for every 3 dB that the directional gain of the antenna exceeds 6dBi.

5.9.2. Antenna Connected Construction

5.9.2.1. Standard Applicable

According to § 15.203, an intentional radiator shall be designed to ensure that no antenna other than
that furnished by the responsible party shall be used with the device.

5.9.2.2. Antenna Connector Construction

The directional gains of antenna used for transmitting refer to section 1.1 of this report, and the antenna
is a Internal antenna connect to PCB board and no consideration of replacement. Please see EUT photo
for details.

5.9.2.3. Results: Compliance.
Measurement

The antenna gain of the complete system is calculated by the difference of radiated power in EIRP and
the conducted power of the module.

Conducted power refers ANSI C63.10:2013 Output power test procedure for DTS devices.
Radiated power refers to ANSI C63.10:2013 Radiated emissions tests.

Measurement parameters

Measurement parameter
Detector: Peak
Sweep Time: Auto
Resolution bandwidth: 1MHz
Video bandwidth: 3MHz
Trace-Mode: Max hold

Note: The antenna gain of the complete system is calculated by the difference of radiated power in EIRP
and the conducted power of the module. For normal WLAN devices, the IEEE 802.11b mode is used.
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Limits
FCC | ISED
Antenna Gain
6 dBi
Antenna 1
T Vv Lowest Channel Middle Channel Highest Channel
nom nom 2412 MHz 2437 MHz 2462 MHz
Conducted power [dBm]
Measured with 21.72 21.42 21.11
DSSS modulation
Radiated power [dBm]
Measured with 20.47 21.1 21.28
DSSS modulation
Gain [dBi] Calculated -1.25 -0.32 0.17
Measurement uncertainty +1.6 dB (cond.) /£ 3.8 dB (rad.)

Antenna 2
T Vv Lowest Channel Middle Channel Highest Channel
nom nom 2412 MHz 2437 MHz 2462 MHz
Conducted power [dBm]
Measured with 20.90 21.34 21.16
DSSS modulation
Radiated power [dBm]
Measured with 19.68 20.98 21.31
DSSS modulation
Gain [dBi] Calculated -1.22 -0.36 0.15

Measurement uncertainty

+1.6 dB (cond.)/ + 3.8 dB (rad.)

Page 70 of 72



6. LIST OF MEASURING EQUIPMENTS
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. . Cal.

Item Equipment Manufacturer Model No. Serial No. Last Cal. [
L.I.S.N.

1. Artificial Mains R&S ENV216 HKE-002 Dec. 27,2018 | 1 Year
Network

2. Receiver R&S ESCI 7 HKE-010 Dec. 27,2018 | 1 Year

3. |RF automate control | 4scend JS0806-2 HKE-060 Dec. 27, 2018 | 1 Year

4, Spectrum analyzer R&S FSP40 HKE-025 Dec. 27,2018 | 1 Year

5. Spectrum analyzer Agilent N9020A HKE-048 Dec. 27,2018 | 1 Year

6. Preamplifier Schwarzbeck BBV 9743 HKE-006 Dec. 27,2018 | 1 Year

7. EMI Test Receiver | Rohde & Schwarz ESCI 7 HKE-010 Dec. 27,2018 | 1 Year

Bilog Broadband

8. Antenna Schwarzbeck VULB9163 HKE-012 Dec. 27,2018 | 1 Year

9. Loop Antenna Schwarzbeck FMZB 1519 B HKE-014 Dec. 27,2018 | 1 Year

10. Horn Antenna Schewarzbeck 9120D HKE-013 Dec. 27,2018 | 1 Year

11, | Broadband Hom | schewarzbeck | BBHA 9170 | HKE-017 Dec. 27,2018 | 1 Year
ntenna

12. Pre-amplifier EMCI EMCg21845 HKE-015 Dec. 27,2018 | 1 Year

13. Pre-amplifier Agilent 83051A HKE-016 Dec. 27,2018 | 1 Year

14, | EMITest Software Tonscend JS1120-B HKE-083 Dec. 27,2018 | N/A

EZ-EMC

15. Power Sensor Agilent E9300A HKE-086 Dec. 27,2018 | 1 Year

16. Signal generator Agilent N5182A HKE-029 Dec. 27,2018 | 1 Year

17. Signal Generator Agilent 83630A HKE-028 Dec. 27,2018 | 1 Year

18. Shielded room Shiel Hong 4*3*3 HKE-039 Dec. 27,2018 | 3 Year

19. Horn Antenna ETS 3117 HKE-040 Dec. 27,2018 | 1 Year

20. | RF Cf‘g'lf"g’e'o"" HUBER+SUHNER | RG214 HKE-055 Dec. 27,2018 | 1 Year

21, | RF Cfg'ﬁ(z"g‘bo"e HUBER+SUHNER | RG214 HKE-056 Dec. 27,2018 | 1 Year
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7. TEST SETUP PHOTOGRAPHS OF EUT

Please refer to separated files for Test Setup Photos of the EUT.

8. EXTERIOR PHOTOGRAPHS OF THE EUT

Please refer to separated files for External Photos of the EUT.

9. INTERIOR PHOTOGRAPHS OF THE EUT

Please refer to separated files for Internal Photos of the EUT.
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