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6. Test Facilities Utilized 
Conducted test system 

No. Equipment Model 
Serial 

Number 
Manufacturer 

Calibration 
Period 

Calibration 
Due date 

1 
Vector Signal 

Analyzer 
FSQ40 200089 

Rohde & 
Schwarz 

1 year 2019-05-17 

2 LISN ESH3-Z5 825562/028 Rohde & 
Schwarz 1 year 2019-08-22 

3 Test Receiver ESCI 100766 
Rohde & 
Schwarz 

1 year 2019-04-06 

4 Shielding Room S81 / ETS-Lindgren / / 

Radiated emission test system 

No. Equipment Model 
Serial 

Number 
Manufacturer 

Calibration 
Period 

Calibration 
Due date 

1 Test Receiver ESU26 100376 
Rohde & 
Schwarz 

1 year 2019-11-27  

2 BiLog Antenna VULB9163 9163-482 Schwarzbeck 1 year 2019-09-21 

3 
Dual-Ridge 

Waveguide Horn 
Antenna 

3117 00139065 ETS-Lindgren 1 year 2019-11-15 

4 
Dual-Ridge 

Waveguide Horn 
Antenna 

3116 2663 ETS-Lindgren 3 years 2020-05-31 

5 
Vector Signal 

Analyzer 
FSV40 101047 

Rohde & 
Schwarz 

1 year 2019-07-27 

 
 
 
 
 
 
 
 
 
 



 

No. I18Z62335-IOT08 
Page12 of 88 

 

7. Measurement Uncertainty 
 
7.1. Maximum Output Power 
Measurement Uncertainty: 0.387dB,k=1.96  
 
7.2. Peak Power Spectral Density 
Measurement Uncertainty: 0.705dB,k=1.96 
 
7.3. DTS 6-dB Signal Bandwidth 
Measurement Uncertainty: 60.80Hz,k=1.96  
 
7.4. Band Edges Compliance 
Measurement Uncertainty : 0.62dB,k=1.96 
 
7.5. Transmitter Spurious Emission 

Conducted  (k=1.96) 
Frequency Range Uncertainty(dB)  

30MHz ≤ f ≤ 2GHz 1.22 

2GHz ≤ f ≤3.6GHz 1.22 

3.6GHz ≤ f ≤8GHz 1.22 

8GHz ≤ f ≤12.75GHz 1.51 

12.75GHz ≤ f ≤26GHz 1.51 

26GHz ≤ f ≤40GHz 1.59 

Radiated  (k=2) 
Frequency Range Uncertainty(dB) 

9kHz-30MHz / 

30MHz ≤ f ≤ 1GHz 5.40 

1GHz ≤ f ≤18GHz 4.32 

18GHz ≤ f ≤40GHz 5.26 

 
7.6. AC Power-line Conducted Emission 
Measurement Uncertainty : 3.08dB,k=2 
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ANNEX A: Detailed Test Results 
A.1. Measurement Method 
A.1.1. Conducted Measurements 
Connect the EUT to the test system as Fig.A.1.1.1 shows. 
Set the EUT to the required work mode. 
Set the EUT to the required channel. 
Set the Vector Signal Analyzer and start measurement. 
Record the values. Vector Signal Analyzer 
 

 
Fig.A.1.1.1: Test Setup Diagram for Conducted Measurements 

 
A.1.2. Radiated Emission Measurements 
In the case of radiated emission, the used settings are as follows, 
Sweep frequency from 30 MHz to 1GHz, RBW = 100 kHz, VBW = 300 kHz; 
Sweep frequency from 1 GHz to 26GHz, RBW = 1MHz, VBW = 10Hz; 
 

 
Fig.A.1.2.1: Test Setup Diagram for Radiated Measurements 

 
 
 
 
 
 
 
 
 

EUT 
Vector Signal 
Analyzer (Test 
Receiver) 
 

Anechoic Chamber 

Antenna Antenna 

Vector Signal 
Analyzer EUT Attenuator 

Shielding room 
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A.2. Maximum Output Power 

Method of Measurement: See ANSI C63.10-2013-clause 11.9.1.2 
a) Set the RBW = 1 MHz. 
b) Set the VBW = 3 MHz. 
c) Set the span ≥ [1.5 × DTS bandwidth]. 
d) Detector = peak. 
e) Sweep time = auto couple. 
f) Trace mode = max hold. 
g) Allow trace to fully stabilize. 
h) Use the instrument’s band/channel power measurement function with the band limits set equal 
to the DTS bandwidth edges (for some instruments, this may require a manual override to select 
the peak detector).  

Measurement Limit: 
Standard Limit (dBm) 

FCC CRF Part 15.247(b) < 30 

EUT ID: EUT2 

A.2.1. Peak Output Power-conducted 

Measurement Results: 

802.11b/g mode 

Mode 
Data Rate 

(Mbps) 

Test Result (dBm) 
2412MHz 

(Ch1) 
2437MHz 

(Ch6) 
2462 MHz 

(Ch11) 

802.11b 

1 20.08 / / 
2 20.28 / / 

5.5 21.75 / / 
11 23.10 22.95 22.89 

802.11g 

6 23.22 / / 
9 23.18 / / 
12 23.05 / / 
18 22.90 / / 
24 23.38 / / 
36 23.37 / / 
48 23.35 / / 
54 23.45 23.51 23.15 

 
The data rate 11Mbps and 54Mbps are selected as worse condition, and the following cases are 
performed with this condition. 
 
  



 

No. I18Z62335-IOT08 
Page15 of 88 

 
802.11n-HT20 mode 

Mode 
Data Rate 

(Index) 

Test Result (dBm) 
2412MHz 

(Ch1) 
2437MHz 

(Ch6) 
2462 MHz 

(Ch11) 

802.11n 
(20MHz) 

MCS0 21.46 / / 
MCS1 21.23 / / 
MCS2 21.30 / / 
MCS3 21.82 / / 
MCS4 21.74 / / 
MCS5 21.86 21.73 21.38 
MCS6 21.82 / / 
MCS7 21.85 / / 

The data rate MCS5 is selected as worse condition, and the following cases are performed with 
this condition. 

Conclusion: Pass 

A.2.2. Average Output Power-conducted 

Method of Measurement: See ANSI C63.10-2013-clause 11.9.2.2.2 
The procedure for this method is as follows: 
a) Set span = 1.5OBW.  
b) Set RBW = 1MHz. 
c) Set VBW = 3MHz 
d) Number of points in sweep = 625 
e) Sweep time = auto. 
f) Detector = RMS. 
g) If transmit duty cycle < 98%, use a sweep trigger with the level set to enable triggering only on  
full power pulses. The transmitter shall operate at the maximum power control level for the entire 
duration of every sweep. If the EUT transmits continuously (i.e., with no OFFintervals) or at duty 
cycle ≥98%, and if each transmission is entirely at the maximum power control level, then the 
trigger shall be set to “free run.” 
h) Trace average 100 traces in power averaging (rms) mode. 
i) Compute power by integrating the spectrum across the OBW of the signal using the instrument’s 
band power measurement function, with band limits set equal to the OBW band edges. If the 
instrument does not have a band power function, sum the spectrum levels (in power units) at 
intervals equal to the RBW extending across the entire OBW of the spectrum. 
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802.11b/g mode 

Mode 
Test Result (dBm) 

2412MHz (Ch1) 2437MHz (Ch6) 2462 MHz (Ch11) 
802.11b 17.12 17.46 17.42 
802.11g 15.25 15.45 15.28 

802.11n-HT20 mode 

Mode 
Test Result (dBm) 

2412MHz (Ch1) 2437MHz (Ch6) 2462 MHz (Ch11) 
802.11n (20MHz) 13.06 13.47 13.20 

Conclusion: Pass 
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A.3. Peak Power Spectral Density 
Method of Measurement: See ANSI C63.10-2013-clause 11.10.2 
a) Set analyzer center frequency to DTS channel center frequency. 
b) Set the span to 1.5 times the DTS bandwidth. 
c) Set the RBW to RBW = 3 kHz. 
d) Set the VBW = 10 kHz. 
e) Detector = peak. 
f) Sweep time = auto couple. 
g) Trace mode = max hold. 
h) Allow trace to fully stabilize. 
i) Use the peak marker function to determine the maximum amplitude level within the RBW. 

Measurement Limit: 
Standard Limit 

FCC CRF Part 15.247(e) < 8 dBm/3 kHz 

Measurement Results: 

802.11b/g mode 

Mode Channel 
Power Spectral Density 

( dBm/3 kHz ) 
Conclusion 

802.11b 
1 Fig.A.3.1  -5.36 P 
6 Fig.A.3.2  -6.82 P 
11 Fig.A.3.3  -6.58 P 

802.11g 
1 Fig.A.3.4  -10.80 P 
6 Fig.A.3.5  -10.54 P 
11 Fig.A.3.6  -10.52 P 

802.11n-HT20 mode 

Mode Channel 
Power Spectral Density 

( dBm/3 kHz ) 
Conclusion 

802.11n 
(HT20) 

1 Fig.A.3.7  -11.74 P 
6 Fig.A.3.8  -11.75 P 
11 Fig.A.3.9  -12.94 P 

 

Conclusion: Pass 
 
Test graphs as below: 
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Fig.A.3.1 Power Spectral Density(802.11b,Ch1)  

 

 
Fig.A.3.2 Power Spectral Density (802.11b, Ch 6) 
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Fig.A.3.3 Power Spectral Density (802.11b, Ch 11) 

 

 
Fig.A.3.4 Power Spectral Density (802.11g, Ch 1) 
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Fig.A.3.5 Power Spectral Density (802.11g, Ch 6) 

 

 
Fig.A.3.6 Power Spectral Density (802.11g, Ch 11) 
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Fig.A.3.7 Power Spectral Density (802.11n-HT20, Ch 1) 

 

 
Fig.A.3.8 Power Spectral Density (802.11n-HT20, Ch 6) 
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Fig.A.3.9 Power Spectral Density (802.11n-HT20, Ch 11) 
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A.4. DTS 6-dB Signal Bandwidth 

Method of Measurement: See ANSI C63.10-2013 section 11.8.1. 
a) Set RBW = 100 kHz.  
b) Set the video bandwidth (VBW) = 300 kHz.  
c) Detector = Peak.  
d) Trace mode = max hold.  
e) Sweep = auto couple.  
f) Allow the trace to stabilize.  
g) Measure the maximum width of the emission that is constrained by the frequencies associated 

with the two outermost amplitude points (upper and lower frequencies) that are attenuated by 6 
dB relative to the maximum level measured in the fundamental emission.  

Measurement Limit: 
Standard Limit (kHz) 

FCC 47 CFR Part 15.247 (a) ≥ 500 

EUT ID: EUT2 

Measurement Result:  

802.11b/g mode 

Mode Channel 
Occupied 6dB Bandwidth 

 ( kHz) 
conclusion  

802.11b 
1 Fig.A.4.1  8650.00 P 
6 Fig.A.4.2  8300.00 P 
11 Fig.A.4.3  8350.00 P 

802.11g 
1 Fig.A.4.4  16450.00 P 
6 Fig.A.4.5  16500.00 P 
11 Fig.A.4.6  16450.00 P 

802.11n-HT20 mode 

Mode Channel 
Occupied 6dB Bandwidth 

 ( kHz) 
conclusion  

802.11n 
(HT20) 

1 Fig.A.4.7  17700.00 P 
6 Fig.A.4.8  17700.00 P 
11 Fig.A.4.9  17650.00 P 

Conclusion: Pass 

 
Test graphs as below: 
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Fig.A.4.1  Occupied 6dB Bandwidth(802.11b,Ch 1) 
 

 
Fig.A.4.2  Occupied 6dB Bandwidth (802.11b, Ch 6) 
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Fig.A.4.3   Occupied 6dB Bandwidth (802.11b, Ch 11) 

 

 
Fig.A.4.4   Occupied 6dB Bandwidth (802.11g, Ch 1) 
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Fig.A.4.5   Occupied 6dB Bandwidth (802.11g, Ch 6) 

 

 
Fig.A.4.6   Occupied 6dB Bandwidth (802.11g, Ch 11) 
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Fig.A.4.7  Occupied 6dB Bandwidth (802.11n-20MHz, Ch 1) 

 

 
Fig.A.4.8  Occupied 6dB Bandwidth (802.11n-HT20, Ch 6) 
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Fig.A.4.9   Occupied 6dB Bandwidth (802.11n-HT20, Ch 11) 
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A.5. Band Edges Compliance 

Method of Measurement: See ANSI C63.10-2013-clause 6.10.4 
Connect the spectrum analyzer to the EUT using an appropriate RF cable connected to the EUT 
output. Configure the spectrum analyzer settings as described below. 
a) Set Span = 100MHz 
b) Sweep Time: coupled 
c) Set the RBW= 100 kHz 
c) Set the VBW= 300 kHz 
d) Detector: Peak 
e) Trace: Max hold 

Measurement Limit: 
Standard Limit (dBc) 

FCC 47 CFR Part 15.247 (d) > 20  

EUT ID: EUT2 

Measurement Result:  

802.11b/g mode 
Mode Channel Test Results Conclusion 

802.11b 
1 Fig.A.5.1  P 
11 Fig.A.5.2  P 

802.11g 
1 Fig.A.5.3  P 
11 Fig.A.5.4  P 

802.11n-HT20 mode 
Mode Channel Test Results Conclusion 

802.11n 
(HT20) 

1 Fig.A.5.5  P 
11 Fig.A.5.6  P 

 

Conclusion: Pass 
Test graphs as below: 
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Fig.A.5.1 Band Edges (802.11b, Ch 1) 

 

 
Fig.A.5.2 Band Edges (802.11b, Ch 11) 
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Fig.A.5.3 Band Edges (802.11g, Ch 1) 

 

 
Fig.A.5.4 Band Edges (802.11g, Ch 11) 
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Fig.A.5.5 Band Edges (802.11n-HT20, Ch 1) 

 

 
Fig.A.5.6 Band Edges (802.11n-HT20, Ch 11) 
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A.6. Transmitter Spurious Emission 

A.6.1 Transmitter Spurious Emission – Conducted 

Method of Measurement: See ANSI C63.10-2013-clause 11.11.2 
Establish a reference level by using the following procedure: 
a) Set instrument center frequency to DTS channel center frequency 
b) Set the span to ≥ 1.5 times the DTS bandwidth 
c) Set the RBW= 100 kHz 
d) Set the VBW= 300 kHz 
e) Detector = Peak 
f) Sweep time = auto couple 
g) Trace mode = max hold 
h) Allow trace to fully stabilize 
i) Use the peak marker function to determine the maximum PSD level 
Note that the channel found to contain the maximum PSD level can be used to establish the 
reference level. 

Establish an emission level by using the following procedure: 
a) Set the center frequency and span to encompass frequency range to be measured. 
b) Set the RBW = 100 kHz. 
c) Set the VBW = 300 kHz. 
d) Detector = peak. 
e) Sweep time = auto couple. 
f) Trace mode = max hold. 
g) Allow trace to fully stabilize. 
h) Use the peak marker function to determine the maximum amplitude level. 
Ensure that the amplitude of all unwanted emissions outside of the authorized frequency band 

(excluding restricted frequency bands) is attenuated by at least the minimum requirements 
specified in 11.11. Report the three highest emissions relative to the limit. 

Measurement Limit: 
Standard Limit  

FCC 47 CFR Part 15.247 (d) 
20dB below peak output power in 100 kHz 
bandwidth 

EUT ID: EUT2 

Measurement Results: 
 
  



 

No. I18Z62335-IOT08 
Page34 of 88 

 
802.11b mode 

MODE Channel Frequency Range Test Results Conclusion 

802.11b 

1 

2.412 GHz Fig.A.6.1.1  P 
30 MHz ~ 1 GHz Fig.A.6.1.2  P 
1 GHz ~ 2.5 GHz Fig.A.6.1.3  P 

2.5 GHz ~ 7.5 GHz Fig.A.6.1.4  P 
7.5 GHz ~ 10 GHz Fig.A.6.1.5  P 
10 GHz ~ 15 GHz Fig.A.6.1.6  P 
15 GHz ~ 20 GHz Fig.A.6.1.7  P 
20 GHz ~ 26 GHz Fig.A.6.1.8  P 

6 

2.437 GHz Fig.A.6.1.9  P 
30 MHz ~ 1 GHz Fig.A.6.1.10  P 
1 GHz ~ 2.5 GHz Fig.A.6.1.11  P 

2.5 GHz ~ 7.5 GHz Fig.A.6.1.12  P 
7.5 GHz ~ 10 GHz Fig.A.6.1.13  P 
10 GHz ~ 15 GHz Fig.A.6.1.14  P 
15 GHz ~ 20 GHz Fig.A.6.1.15  P 
20 GHz ~ 26 GHz Fig.A.6.1.16  P 

11 

2.462 GHz Fig.A.6.1.17  P 
30 MHz ~ 1 GHz Fig.A.6.1.18  P 
1 GHz ~ 2.5 GHz Fig.A.6.1.19  P 

2.5 GHz ~ 7.5 GHz Fig.A.6.1.20  P 
7.5 GHz ~ 10 GHz Fig.A.6.1.21  P 
10 GHz ~ 15 GHz Fig.A.6.1.22  P 
15 GHz ~ 20 GHz Fig.A.6.1.23  P 
20 GHz ~ 26 GHz Fig.A.6.1.24  P 
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802.11g mode 

MODE Channel Frequency Range Test Results Conclusion 

802.11g 

1 

2.412 GHz Fig.A.6.1.25  P 
30 MHz ~ 1 GHz Fig.A.6.1.26  P 
1 GHz ~ 2.5 GHz Fig.A.6.1.27  P 

2.5 GHz ~ 7.5 GHz Fig.A.6.1.28  P 
7.5 GHz ~ 10 GHz Fig.A.6.1.29  P 
10 GHz ~ 15 GHz Fig.A.6.1.30  P 
15 GHz ~ 20 GHz Fig.A.6.1.31  P 
20 GHz ~ 26 GHz Fig.A.6.1.32  P 

6 

2.437 GHz Fig.A.6.1.33  P 
30 MHz ~ 1 GHz Fig.A.6.1.34  P 
1 GHz ~ 2.5 GHz Fig.A.6.1.35  P 

2.5 GHz ~ 7.5 GHz Fig.A.6.1.36  P 
7.5 GHz ~ 10 GHz Fig.A.6.1.37  P 
10 GHz ~ 15 GHz Fig.A.6.1.38  P 
15 GHz ~ 20 GHz Fig.A.6.1.39  P 
20 GHz ~ 26 GHz Fig.A.6.1.40  P 

11 

2.462 GHz Fig.A.6.1.41  P 
30 MHz ~ 1 GHz Fig.A.6.1.42  P 
1 GHz ~ 2.5 GHz Fig.A.6.1.43  P 

2.5 GHz ~ 7.5 GHz Fig.A.6.1.44  P 
7.5 GHz ~ 10 GHz Fig.A.6.1.45  P 
10 GHz ~ 15 GHz Fig.A.6.1.46  P 
15 GHz ~ 20 GHz Fig.A.6.1.47  P 
20 GHz ~ 26 GHz Fig.A.6.1.48  P 
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802.11n-HT20 mode 
MODE Channel Frequency Range Test Results Conclusion 

802.11n 
(HT20) 

1 

2.412 GHz Fig.A.6.1.49  P 
30 MHz ~ 1 GHz Fig.A.6.1.50  P 
1 GHz ~ 2.5 GHz Fig.A.6.1.51  P 

2.5 GHz ~ 7.5 GHz Fig.A.6.1.52  P 
7.5 GHz ~ 10 GHz Fig.A.6.1.53  P 
10 GHz ~ 15 GHz Fig.A.6.1.54  P 
15 GHz ~ 20 GHz Fig.A.6.1.55  P 
20 GHz ~ 26 GHz Fig.A.6.1.56  P 

6 

2.437 GHz Fig.A.6.1.57  P 
30 MHz ~ 1 GHz Fig.A.6.1.58  P 
1 GHz ~ 2.5 GHz Fig.A.6.1.59  P 

2.5 GHz ~ 7.5 GHz Fig.A.6.1.60  P 
7.5 GHz ~ 10 GHz Fig.A.6.1.61  P 
10 GHz ~ 15 GHz Fig.A.6.1.62  P 
15 GHz ~ 20 GHz Fig.A.6.1.63  P 
20 GHz ~ 26 GHz Fig.A.6.1.64  P 

11 

2.462 GHz Fig.A.6.1.65  P 
30 MHz ~ 1 GHz Fig.A.6.1.66  P 
1 GHz ~ 2.5 GHz Fig.A.6.1.67  P 

2.5 GHz ~ 7.5 GHz Fig.A.6.1.68  P 
7.5 GHz ~ 10 GHz Fig.A.6.1.69  P 
10 GHz ~ 15 GHz Fig.A.6.1.70  P 
15 GHz ~ 20 GHz Fig.A.6.1.71  P 
20 GHz ~ 26 GHz Fig.A.6.1.72  P 

 

 

Conclusion: Pass 
Test graphs as below: 
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Fig.A.6.1.1 Transmitter Spurious Emission - Conducted (802.11b, Ch1, Center 

Frequency) 
 

 
Fig.A.6.1.2 Transmitter Spurious Emission - Conducted (802.11b, Ch1, 30 MHz-1 GHz)  
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Fig.A.6.1.3 Transmitter Spurious Emission - Conducted (802.11b, Ch1, 1 GHz-2.5 GHz) 

 

 
Fig.A.6.1.4 Transmitter Spurious Emission - Conducted (802.11b, Ch1, 2.5 GHz-7.5 

GHz) 
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Fig.A.6.1.5 Transmitter Spurious Emission - Conducted (802.11b, Ch1, 7.5 GHz-10 

GHz) 
 

 
Fig.A.6.1.6 Transmitter Spurious Emission - Conducted (802.11b, Ch1, 10 GHz-15 

GHz) 
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Fig.A.6.1.7 Transmitter Spurious Emission - Conducted (802.11b, Ch1, 15 GHz-20 

GHz) 
 

 
Fig.A.6.1.8 Transmitter Spurious Emission - Conducted (802.11b, Ch1, 20 GHz-26 

GHz) 
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Fig.A.6.1.9 Transmitter Spurious Emission - Conducted (802.11b, Ch6, Center 

Frequency) 
 

 
Fig.A.6.1.10 Transmitter Spurious Emission - Conducted (802.11b, Ch6, 30 MHz-1 GHz)  
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Fig.A.6.1.11 Transmitter Spurious Emission - Conducted (802.11b, Ch6, 1 GHz-2.5 GHz) 

 

 
Fig.A.6.1.12 Transmitter Spurious Emission - Conducted (802.11b, Ch6, 2.5 GHz-7.5 

GHz) 
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Fig.A.6.1.13 Transmitter Spurious Emission - Conducted (802.11b, Ch6, 7.5 GHz-10 

GHz) 
 

 
Fig.A.6.1.14 Transmitter Spurious Emission - Conducted (802.11b, Ch6, 10 GHz-15 

GHz) 
 




