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Appendix A: Test results

1.

Duty Cycle

1.1 Test Data
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WLAN Duty Cycle

Test Frequency

Duty Cycle Factor

Mode (MH2) Ant Duty Cycle (%) (dB)
802.11b 2412 AntO 89.29 0.49
802.11b 2437 Ant0 90.18 0.45
802.11b 2462 Ant0 90.18 0.45
802.11g 2412 AntO 91.18 0.40
802.11g 2437 Ant0 89.86 0.46
802.11g 2462 AntO 89.86 0.46

802.11n (HT20) 2412 AntO 89.86 0.46
802.11n (HT20) 2437 AntO 89.71 0.47
802.11n (HT20) 2462 Ant0 89.71 0.47

1.2 Test Plots
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2. Minimum 6dB bandwidth

2.1 Test Data

WLAN Occupied 6dB Bandwidth

wose | TesEremensy | [ Ceeied T e
802.11b 2412 Ant0 10.05 Pass
802.11b 2437 Ant0 10.06 Pass
802.11b 2462 Ant0 10.06 Pass
802.11g 2412 Ant0 16.39 Pass
802.11g 2437 Ant0 16.38 Pass
802.11g 2462 Ant0 16.38 Pass

802.11n (HT20) 2412 Ant0 17.61 Pass
802.11n (HT20) 2437 Ant0 17.61 Pass
802.11n (HT20) 2462 Ant0 17.60 Pass

2.2 Test Plots
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3. Occupied Bandwidth

3.1 Test Data

WLAN 99% Occupied Bandwidth

wose | TS TS | [ o Owmed | e
802.11b 2412 Ant0 13.228 Pass
802.11b 2437 Ant0 13.231 Pass
802.11b 2462 Ant0 13.224 Pass
802.11g 2412 Ant0 17.391 Pass
802.11g 2437 Ant0 17.399 Pass
802.11g 2462 Ant0 17.400 Pass

802.11n (HT20) 2412 Ant0 18.373 Pass
802.11n (HT20) 2437 Ant0 18.371 Pass
802.11n (HT20) 2462 Ant0 18.394 Pass

3.2 Test Plots
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4. Maximum conducted output power and e.i.r.p

4.1 Test Data

Test report no. 210902303SHA-001
Page 10 of 28

WLAN AVGSA Output Power

Test Duty Cycle Max o
Mode Frequency Ant Factor Power (Iag;g) 5:;5) Result
(MHz) (dB) (dBm)

802.11b 2412 Ant0 0.49 18.23 30 20.73 Pass
802.11b 2437 Ant0 0.45 18.12 30 20.62 Pass
802.11b 2462 Ant0 0.45 18.58 30 21.08 Pass
802.11g 2412 Ant0 0.40 17.89 30 20.39 Pass
802.11g 2437 Ant0 0.46 17.95 30 20.45 Pass
802.11g 2462 Ant0 0.46 18.45 30 20.95 Pass
802.11n

(HT20) 2412 Ant0 0.46 18.02 30 20.52 Pass
802.11n

(HT20) 2437 Ant0 0.47 18.04 30 20.54 Pass
802.11n

(HT20) 2462 Ant0 0.47 18.44 30 20.94 Pass

4.2 Test Plots
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FreqOffset

17.49 dBm /20 MHz -565.52 dBm /Hz oHz

usc’ STATUS,

802.119,2437MHz,Ant0

802.119,2462MHz,Ant0

[ Keysight Spectrum Anayzer - Channel Power
- ‘ Sensedl ANALIGN OFF __[05:41:10 AM Oct 16, 2021
Center Freq: 2.437000000 GHz Radio Std: None
> Trig: Free Run AvglHold: 100/100
#Atten: 30 dB

o = C
Center Freq 2.437000000 GHz

AFGain:Low Radio Device: BTS

Ref Offset 0.5 dB
Ref 20.00 dBm

i e

Center 2.43700 GHz
#Res BW 300 kHz

Span 30.00 MHz|

#VBW 1 MHz Sweep 1ms;

Channel Power Power Spectral Density

-55.52 dBm /Hz

17.49 dBm /20 MHz

usc’ STATUS

Frequency

Center Freq|
2437000000 GHz|

= Keyioht Spectrom Ansyzer - Channel Power = =]
= 05:47:25 A Oct 16,2021

Radio Std: None Frequency

NSE:IN &

Center Freq: 2.452000000 GHz

Trig: Free Run Avg|Hold: 1001100
#Atten: 30 dB

<

Center Freq 2.462000000 GHz
B #IFGain:Low Radio Device:

Ref Offset 0.6 dB

Ref 20.00 dBm

Center Freq|
2462000000 GHz|

Center 2.46200 GHz
#Res BW 300 kHz

‘Span 30.00 MHz|

#VBW 1 MHz Sweep 1ms;

Channel Power Power Spectral Density

17.99 dBm /20 MHz

-565.02 dBm /Hz

usc. STATUS,

802.11n(HT20),2412MHz,Ant0

802.11n(HT20),2437MHz,Ant0
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[ Keysight Spectrum Analyzer - Channel Power
5 E S0 0 G 05:55:22 44 Oct 16,2021
Radio Std: None

Center Freq: 2.412000000 GHz
Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB

T :
Center Freq 2.412000000 GHz
F WEGainow Radio Device: BTS

Ref Offset 05 dB
Ref 20.00 dBm

A €A, o\ Aot

~Span 30.00 MHz|

#Res BW 300 kHz #VBW 1 MHz

Channel Power Power Spectral Density

17.56 dBm /20 MHz -55.45 dBm /Hz

usc. STATUS

= | o o
Frequency

i "L R 2
Center Freq 2.437000000 GHz
NF!

#FGain:Low

Ref Offset0.5 dB
Ref 20.00 dBm

#Res BW 300 kHz

Channel Power

17.57 dBm /20 MHz

-
#Atten: 30 dB

o ).& e
Frequency

v 06:01:59 AM Ot 16, 2021

Radio Std: None.

NSEINT A
Center Freq: 2.437000000 GHz

Trig: Free Run Avg|Hold: 100/100
Radio Device: BTS

#VBW 1 MHz
Power Spectral Density

-55.44 dBm /Hz

STATUS,

802.11n(HT20),2462MHz,Ant0

[ Keysight Spectrum Analyzer - Channel Power
% RL 3 5 F 06:08:00 A4 Oct 16, 2021
Radio Std: None

= e
Center Freq: 2.462000000 GHz
ri Avg|Hold: 100/100

46
rig: Free Run

Center Freq 2.462000000 GHz
NFE #Atten: 30 dB

#FGain:Low Radio Device: BTS

Ref Offset 05 dB
ef 20.00 dBm

" Span 30.00 MHz

#Res BW 300 kHz #VBW 1 MHz
Channel Power

17.97 dBm /20 MHz

Power Spectral Density

-55.04 dBm /Hz

= STATUS

Frequency

CenterFreq
2.462000000 GHz
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5. Power spectrum density

5.1 Test Data

WLAN AVGSA Power Spectral Density

Test Duty Cycle o
Mode Frequency Ant Factor ((F;Sra) ET(E'\Q; (lallgm) Result
(MHz) (dB)

802.11b 2412 Ant0 0.49 -1.740 100 8 Pass
802.11b 2437 Ant0 0.45 -2.386 100 8 Pass
802.11b 2462 Ant0 0.45 -2.193 100 8 Pass
802.11g 2412 Ant0 0.40 -7.237 100 8 Pass
802.11g 2437 Ant0 0.46 -7.206 100 8 Pass
802.11g 2462 Ant0 0.46 -6.493 100 8 Pass
802.11n

(HT20) 2412 Ant0 0.46 -6.622 100 8 Pass
802.11n

(HT20) 2437 Ant0 0.47 -7.604 100 8 Pass
802.11n

(HT20) 2462 Ant0 0.47 -7.284 100 8 Pass

5.2 Test Plots
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802.11b,2412MHz,Ant0

802.11b,2437MHz,Ant0

[ Keysight Spectrum Analyzer - Swept SA

RL 'y
Center Freq 2.412000000 GHz N #Avg Type: RMS

NFE PHO: Wide ~»- Trig: Free Run Avg|Hold: 1001100

FG #Atten: 30 dB

Mkr1 2.411 226 GHZ] Auto Tune|

-2.230 dBm)|

Ref Offset 0.5 dB.
Ref 20.00 dBm

CenterFreq
2412000000 GHz|
i e m————a

StartFreq
2.402077500 GHz
| —
Stop Freq|
2.421922500 GHz,

WA\ Pl N

N
Ly,

Center 2.412000 GHz
#Res BW 100 kHz

Span 19.85 MHz
Sweep 1.000 ms (1001 pts)

STATUS

#VBW 300 kHz*

[ Keysight Spectrum Anslyzer - Swept SA

i RL
Center Freq 2.437000000 GHz . \vg Type:

NFE PNO: Wide ~>- Trig: Free Run AvglHold: 1001100

IFG: #Atten: 30 dB

Mkr1 2.437 794 GHZ] Auto Tune|

.836 dBm)|

Ref Offset 0.5 dB
Ref 20.00 dBm -2

Center Freq|
2.437000000 GHz|
[mm——

StartFreq
2.427077500 GHz|

|
Stop Freq|

1 | S—
Center 2.437000 GHz
'Res BW 100 kHz

Span 19.85 MHz|
Sweep 1.000 ms (1001 pts)

STATUS

#VBW 300 kHz*

802.11b,2462MHz,Ant0

Center Freq 2.462000000 GHz .
NFE PNO: Wide ~— 1Tig: Free Run
#Atten: 30 dB

D ALIGN OF 05:27:39 A Oct 16,2021
HAvg Type: RMS Frequency
AvglHold: 1001100
1FGain:Low
Auto Tune|
Ref Offset0.5 dB
Ref 20.00 dBm

Center Freq]|
2462000000 GHz

pon | Peasilnan, StartFreq

\f o

802.119,2412MHz,Ant0

[ Keysight Spectrum Analyzer - Swept SA
RL 05:35:46 AMOct 16, 2021
TRA

A
#Avg Type: RMS
AvglHold: 100100

" Trig: Free Run
#Atten: 30 dB

Ref Offset 0.5 dB.
Ref 20.00 dBm

Center Freq]|

2.412000000 GHz,

! StartFreq|
AR AR W 2398957500 GHz,

MAMAMAAMAARNAAYAL i

=)

Freq Offset|
OHz
Scale Type
ICenter 2.462000 GHz Span 19.83 MHz (Center 2.41200 GHz Span 26.09 MHz, Lin
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.000 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz* Sweep 1.267 ms (1001 pts)
= sTaTus sTaTus
802.119,2437MHz,Ant0 802.119,2462MHz,Ant0

[ Keysight Spectrum Analyzer - Swept SA

RL AATGN 05:41:40 A =

Center Freq 2.437000000 GHz T ‘requency
NFE PNO: Wide ~>—

IFGain:Low

g s
Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB

Mkr1 2.443 290 1 GHz Auto Tune

Ref Offset 0.5 dB
Ref 20.00 dBm -7.666 dBm

Center Freq|

2.437000000 GHz

PR RAMAAAA AWMAMA AR AN

ICenter 2.43700 GHz
#Res BW 100 kHz

Span 26.10 MHz
Sweep 1.267 ms (1001 pts)

usc. STATUS

#VBW 300 kHz*

[ Keysight Spectrum Anslyzer - Swept SA

Gs:47:55 A —
GHz Shiiad
PNG: Wide =
IFGainLow

RL
Center Freq 2.462000000
NFE

vg Type:
Trig: Free Run Avg|Hold: 100/100

#Atten: 30 dB

Ref Offset 0.5 dB.

Mkr1 2.468 264 0 GH2|
Ref 20.00 dBm -6

953 dBm

Center Freq|
2462000000 GHz|

StartFreq
2.448950000 GHz|

N AV
U

Stop Freq|

2.476050000 GHz|

(Center 2.46200 GHz
#Res BW 100 kHz

Span 26.10 MHz
Sweep 1.267 ms (1001 pts)

=3 STATUS

#VBW 300 kHz*

802.11n(HT20),2412MHz,Ant0

802.11n(HT20),2437MHz,Ant0
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[ Keysight Spectrum Analyzer - Swept SA

T :

Center Freq 2.412000000 GHz
NF!

PNO: Wide >
IFGain:Low

Trig: Free Run
#Atten: 30 dB

Ref Offset 0.5 dB
Ref 20.00 dBm

#VBW 300 kHz*

ANALTGH OF 0555150 A4 Oct 16,2021
#Avg Type: RMS '
AvglHold: 100/100

Mkr1 2.414 535 GHZ
-7.082 dBm

Span 27.56 MHz|

Sweep 1.333 ms (1001 pts)

STATUS

Frequency

Auto Tune|

Center Freq|
2.412000000 GHz,

(= Kepight Spectrum Anayzer - Swept SA P =)
i R w5 I

1i A 06:02:27 AMOct 16, 2021 F
Center Freq 2.437000000 GHz ) #Avg Type: RMS TRACE requency
NrE o > Trig: Free Run AvglHold: 100/100
#Atten: 30 dB
Mkr1 2.439 535 GHZ] L

Ref Offset 0.5 dB
-8.074 dBm

Ref 20.00 dBm

Center Freq|
2.437000000 GHz,

1 StartFreq
2.423222500 GHz

Stop Freq|
2450777500 GHz|

Span 27.56 MHz|
Sweep 1.333 ms (1001 pts)

STATUS

Center 2.43700 GHz

#Res BW 100 kHz #VBW 300 kHz*

802.11n(HT20),2462MHz,Ant0

[ Keysight Spectrum Analyzer - Swept SA
i RL R

GHz
PNO: Wide >
IF Gain:Low

Trig: Free Run
#Atten: 30 dB

Ref Offset 0.5 dB.
Ref 20.00 dBm

PN

ANALTGN OF 06:08:27 4MOct 1
#Avg Type: RMS '
AvglHold: 100/100

Mkr1 2.461 393 GHz|
-7.754 dBm)|

AL

I U E—

#VBW 300 kHz*

Span 27.59 MHz
Sweep 1.333 ms (1001 pts)

sTATUS

Frequency

Auto Tune!|

CenterFreq
2.462000000 GHz,

StartFreq|
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6. Emission outside the frequency band

6.1 Test Data

Test report no. 210902303SHA-001

Page 16 of 28

WLAN Transmitter Spurious Emission

Mode Fre-lt;iztncy Ant Plot No. Frequency Range E?;isrsrilc))n Result
(MHz)

802.11b 2412 Ant0 1 Reference Level 4.52 Pass
802.11b 2412 Ant0 2 Band Edge -44.21 Pass
802.11b 2412 Ant0 3 30MHz~2310MHz -46.75 Pass
802.11b 2412 Ant0 4 2500MHz~5000MHz -52.44 Pass
802.11b 2412 Ant0 5 5000MHz~15000MHz -54.82 Pass
802.11b 2412 Ant0 6 15000MHz~25000MHz -53.70 Pass
802.11b 2437 Ant0 1 Reference Level 4.56 Pass
802.11b 2437 Ant0 2 Band Edge -51.53 Pass
802.11b 2437 Ant0 3 30MHz~2310MHz -53.17 Pass
802.11b 2437 Ant0 4 2500MHz~5000MHz -44.45 Pass
802.11b 2437 Ant0 5 5000MHz~15000MHz -55.24 Pass
802.11b 2437 Ant0 6 15000MHz~25000MHz -53.23 Pass
802.11b 2462 Ant0 1 Reference Level 5.03 Pass
802.11b 2462 Ant0 2 Band Edge -53.02 Pass
802.11b 2462 Ant0 3 30MHz~2310MHz -42.68 Pass
802.11b 2462 Ant0 4 2500MHz~5000MHz -49.67 Pass
802.11b 2462 AntO 5 5000MHz~15000MHz -54.56 Pass
802.11b 2462 Ant0 6 15000MHz~25000MHz -53.23 Pass
802.11g 2412 Ant0 1 Reference Level 1.05 Pass
802.11g 2412 Ant0 2 Band Edge -35.41 Pass
802.11g 2412 Ant0 3 30MHz~2310MHz -47.18 Pass
802.11g 2412 Ant0 4 2500MHz~5000MHz -52.32 Pass
802.11g 2412 AntO 5 5000MHz~15000MHz -55.44 Pass
802.11g 2412 AntO 6 15000MHz~25000MHz -53.49 Pass
802.11g 2437 Ant0 1 Reference Level 0.98 Pass
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802.11g 2437 Ant0 2 Band Edge -52.22 Pass
802.11g 2437 ANto 3 30MHZz~2310MHz 54.88 Pass
802.11g 2437 AntO 4 2500MHZz~5000MHz |  -45.25 Pass
802.11g 2437 AntO 5 5000MHZz~15000MHz | -55.79 Pass
802.11g 2437 AntO 6 15000MHz~25000MHz |  -53.08 Pass
802.11g 2462 Ant0 1 Reference Level 1.56 Pass
802.11g 2462 Ant0 2 Band Edge -45.12 Pass
802.11g 2462 ANtO 3 30MHZz~2310MHz 55.88 Pass
802.11g 2462 AntO 4 2500MHZz~5000MHz | -53.55 Pass
802.11g 2462 AntO 5 5000MHZz~15000MHz | -55.02 Pass
802.11g 2462 ANtO 6 15000MHZ~25000MHz |  -52.71 Pass
ES(OHZT;(l)l)q 2412 Ant0 1 Reference Level 1.05 Pass
ionT';é;‘ 2412 ANto 2 Band Edge -32.41 Pass
EionT';(l);‘ 2412 AntO 3 30MHZz~2310MHz 55.68 Pass
8(0H2T';é;‘ 2412 AntO 4 2500MHZ~5000MHz |  -49.80 Pass
ionT';é;‘ 2412 AntO 5 5000MHZz~15000MHz |  -55.44 Pass
8(0H2T';é;‘ 2412 Anto 6 15000MHz~25000MHz |  -53.54 Pass
ES(OHZ.I_;(%? 2437 Ant0 1 Reference Level 1.04 Pass
8(0ng;(1))n 2437 Ant0 2 Band Edge -53.37 Pass
8(0H2T';é;‘ 2437 Anto 3 30MHZz~2310MHz 55.36 Pass
8(0H2T';é;‘ 2437 Anto 4 2500MHZz~5000MHz | -53.42 Pass
8(0H2T';é)” 2437 Anto 5 5000MHZz~15000MHz |  -54.99 Pass
8(0H2T';é;‘ 2437 Anto 6 15000MHz~25000MHz |  -52.75 Pass
8(0H2.|_;é)n 2462 Ant0 1 Reference Level 1.55 Pass
8(0HZT;$|)”| 2462 Ant0 2 Band Edge -39.77 Pass
8(0H%réé;] 2462 Anto 3 30MHZz~2310MHz 5650 Pass
ionT';é;‘ 2462 AntO 4 2500MHZz~5000MHz |  -53.05 Pass
802.11n 2462 ANto 5 5000MHZz~15000MHz | -55.76 Pass
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(HT20)

802.11n
(HT20)

2462

Ant0

15000MHz~25000MHz

-52.35

Pass

9.2 Test Plots
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802.11b,2412MHz,Ant0,Plot 1,Reference
Level

802.11b,2412MHz,Ant0,Plot 2,Band
Edge

[ Keysight Spectrum Analyzes - Swept SA
o R E

ARG oF 05:13:2
Avg Type: Log-Pwr T
) Trig: Free Run

Center Freq 2.412000000 GHz
== #Atten: 30 dB

Ref Offset 0.5 dB
Ref 20.00 dBm
Center Freq|

2.412000000 GHz|

StartFreq
2.397000000 GHz|

Center 2.41200 GHz Span 30.00 MHz|
F#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (40001 pts)

usc. STATUS

[ Keysight Spectrum Anslyzer - Swept SA
i "L R

AT
Avg Type: Log-Pwr

Center Freq 2.405000000 GHz .
NFE PN o Trig: Free Run
#Atten: 30 dB

ast Cp)
IFGain:Low

Ref Offset 0.5 dB.
Ref 20.00 dBm

Center Freq
2.405000000 GHz,

StartFreq
2310000000 GHz|

Stop 2.50000 GHz|

#VBW 300 kHz Sweep 2.667 ms (40001 pts)

3 v FUNC &
2412509 75 GHz 467 dBm)
2.400 000 00 GHz 44.85dBm
2.39000000GHz|[ 6418dBm| |
2399950 75 GHz 4421 dBm

2.483 500 00 GHz | 5797dBm[ |
2.497 392 25 GHz. £690dBm| |

802.11b,2412MHz,Ant0,Plot 3,30MHz~231
OMHz

802.11b,2412MHz,Ant0,Plot 4,2500MHz~5
000MHz

[ Keysight Spectrum Analyzer - Swept SA
i RL &

A 5
Avg Type: Log-Pwr Frequency

Mkr1 1.886 262 GHz|
-46.75 dBm)

O A e IS e m—

Center Freq 1.170000000 GHz
e

ONO: Fast Lyo Trig: FreeRun

F
IFGain:Low #Atten: 30 dB

Ref Offset 0.5 dB.
Ref 20.00 dBm

Center Freq]|
1.170000000 GHz

StartFreq

30.000000 MHz,|

Stop Freq|
2.310000000 GHz
CF Step

000000 MHz

n

Freq Offset|
OHz

Scale Type|
Lin

Stop 2.310 GHz |5l
Sweep 8.000 ms (40001 pts)

Start 0.030 GHz
#Res BW 100 kHz #VBW 300 kHz

usc. STATUS

[ Keysight Spectrum Analyzer - Swept SA
i R

Center Freq 3.750000000 GHz Avg Type: Log-Pwr
NFEPNO:Fast (s I17ig: FreeRun

IFGain:Low #Atten: 30 dB

Mkr1 4.824 000 0 GHZ]

Ref Offset 0.5 dB.
52.44 dBm)

Ref 20.00 dBm
Center Freq|
3750000000 GHz

StartFreq
25500000000 GHz|

Stop 5.000 GHz
Sweep 10.67 ms (40001 pts)

STATUS

#VBW 300 kHz

802.11b,2412MHz,Ant0,Plot 5,5000MHz~1
5000MHz

802.11b,2412MHz,Ant0,Plot 6,15000MHz~
25000MHz

[ Keysight Spectrum Analyzer - Swept SA

g : ARG 05:15:0
Center Freq 10.000000000 GHz . Avg Type: Log-Pwr i
NFE PNO:Fast Ly 17ig: FreeRun
IFGain:Low __#Atten: 30 dB
Mkr1 5.090 00 GHz|

Ref Offset0.5 dB.
-54.82 dBm)|

Ref 20.00 dBm

Center Freq
10.000000000 GHz,

Scale Type
Stop 15.000 GHz |5 Lin

Sweep 34.67 ms (40001 pts)

STATUS

Start 5.000 GHz

#Res BW 100 kHz #VBW 300 kHz

[ Keyiight Spectrum Anslyzer - Swept SA
— L. € AMAIGNOF [05:525
Center Freq 20.000000000 GHz . Avg Type: Log-Pwr T
NFE - PNO-Fast s Trig: FreeRun
IFGain:Low __#Atten: 30 dB
Ref Offset 05 dB Mkr1 18.848
Ref 20.00 dBm -63.
CenterFreq
20.000000000 GHz

StartFreq
15.000000000 GHz,

‘Start 15.000 GHz
#Res BW 100 kHz

Stop 25.000 GHz
Sweep 34.67 ms (40001 pts)

STATUS

#VBW 300 kHz

802.11b,2437MHz,Ant0,Plot 1,Reference
Level

802.11b,2437MHz,Ant0,Plot 2,Band
Edge
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