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KES-QP16-F01(00-23-01-01)   
 

Mode : 802.11g 

 
802.11g 

  

 

Blank 

 

Frequency(㎒) PSD (㏈m) Limit(㏈m) 

2 412 -18.13 
8 2 437 -18.23 

2 462 -18.60 
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Mode : 802.11n_HT20 

 
802.11n_HT20 

  

 

Blank 

 

Frequency(㎒) PSD (㏈m) Limit(㏈m) 

2 412 -17.70 
8 2 437 -17.81 

2 462 -17.81 
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Mode : 802.11n_HT40 

 
802.11n_HT40 

  

 

Blank 

 

Frequency(㎒) PSD (㏈m) Limit(㏈m) 

2 422 -22.21 
8 2 437 -20.50 

2 452 -22.62 
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SISO ANT2 
Mode : 802.11b 

 
802.11b 

  

 

Blank 

 

Frequency(㎒) PSD (㏈m) Limit(㏈m) 

2 412 -14.83 
8 2 437 -14.92 

2 462 -15.07 
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Mode : 802.11g 

 
802.11g 

  

 

Blank 

 

Frequency(㎒) PSD (㏈m) Limit(㏈m) 

2 412 -16.47 
8 2 437 -16.30 

2 462 -16.68 
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Mode : 802.11n_HT20 

 
802.11n_HT20 

  

 

Blank 

 

Frequency(㎒) PSD (㏈m) Limit(㏈m) 

2 412 -15.22 
8 2 437 -15.76 

2 462 -14.84 
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Mode : 802.11n_HT40 

 
802.11n_HT40 

  

 

Blank 

 

Frequency(㎒) PSD (㏈m) Limit(㏈m) 

2 422 -20.73 
8 2 437 -19.67 

2 452 -20.38 
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MIMO 
Mode : 802.11n_HT20 

 
802.11n_HT20_ANT1 

  

 

Blank 

 

Frequency(㎒) PSD (㏈m) Limit(㏈m) 

2 412 -15.22 
8 2 437 -15.76 

2 462 -14.84 
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802.11n_HT20_ANT2 

  

 

Blank 

 

Frequency(㎒) PSD (㏈m) Limit(㏈m) 

2 412 -17.70 
8 2 437 -17.81 

2 462 -17.81 
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Mode : 802.11n_HT40 

 
802.11n_HT40_ANT1 

  

 

Blank 

 

Frequency(㎒) PSD (㏈m)  Limit(㏈m) 

2 422 -22.21 
8 2 437 -20.50 

2 452 -22.62 
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802.11n_HT40_ANT2 

  

 

Blank 

Frequency(㎒) PSD (㏈m)  Limit(㏈m) 

2 422 -20.73 
8 2 437 -19.67 

2 452 -20.38 
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3.5. Radiated restricted band and emissions  
Test setup 
The diagram below shows the test setup that is utilized to make the measurements for emission from 9 ㎑ to  
30 ㎒ Emissions. 
 

 
The diagram below shows the test setup that is utilized to make the measurements for emission from 30 ㎒ 
to 1 ㎓ emissions. 
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The diagram below shows the test setup that is utilized to make the measurements for emission from 1 ㎓ to 
the tenth harmonic of the highest fundamental frequency or to 40 ㎓ emissions, whichever is lower. 
 

 
Test procedure 
 
Radiated emissions from the EUT were measured according to the dictates in section 11.11 & 11.12 of ANSI 
C63.10-2013. 
Test procedure below 30 ㎒ 

1. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter 
anechoic chamber test site. The table was rotated 360 degrees to determine the position of the 
highest radiation. 

2. Then antenna is a loop antenna is fixed at one meter above the ground to determine the maximum 
value of the field strength. Both parallel, ground parallel and perpendicular of the antenna are set to 
make the measurement. It was determined that parallel was worst-case orientation; therefore, all final 
radiated testing was performed with the EUT in parallel. 

3. For each suspected emission, the EUT was arranged to its worst case and then the table was turned 
from 0 degrees to 360 degrees to find the maximum reading. 

4. The test-receiver system was set to average or quasi peak detect function and Specified Bandwidth 
with Maximum hold mode. 

 
Test procedure above 30 ㎒ 

1. The EUT was placed on the top of a rotating table 1.5 meters above the ground at a 3 meter anechoic 
chamber test site. The table was rotated 360 degrees to determine the position of the highest 
radiation. 

2. The antenna is a bi-log antenna, a horn antenna, and its height are varied from one meter to four 
meters above the ground to determine the maximum value of the field strength. Both horizontal and 
vertical polarizations of the antenna are set to make the measurement.  

3. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned 
to heights from 1 meter to 4 meters and the table was turned from 0 degrees to 360 degrees to find 
the maximum reading. 

4. The test receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum 
Hold Mode. 

 
5. Spectrum analyzer settings for f < 1 ㎓: 
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① Span = wide enough to fully capture the emission being measured 
② RBW = 100 ㎑  
③ VBW ≥ RBW 
④ Detector = quasi peak 
⑤ Sweep time = auto 
⑥ Trace = max hold 

6. Spectrum analyzer settings for f ≥1 ㎓: Peak 
① Analyzer center frequency was set to the frequency of the radiated spurious emission of interest 
② RBW = 1 ㎒  
③ VBW ≥ 3 ㎒ 
④ Detector = peak 
⑤ Sweep time = auto 
⑥ Trace = max hold 
⑦ Trace was allowed to stabilize 

 
7. Spectrum analyzer settings for f ≥1 ㎓: Average 
① Analyzer center frequency was set to the frequency of the radiated spurious emission of interest 
② RBW = 1 ㎒  
③ VBW ≥ 3 × RBW 
④ Detector = RMS, if span/(# of points in sweep) ≤ (RBW/2).  Satisfying this condition may 

require increasing the number of points in the sweep or reducing the span.  If this condition 
cannot be satisfied, then the detector mode shall be set to peak. 

⑤ Averaging type = power(i.e., RMS) 
1) As an alternative, the detector and averaging type may be set for linear voltage averaging. 
2) Some instruments require linear display mode in order to use linear voltage averaging. Log or 
㏈ averaging shall not be used. 

⑥ Sweep = auto 
⑦ Trace = max hold 
⑧ Perform a trace average of at least 100 traces. 
⑨ A correction factor shall be added to the measurement results prior to comparing to the emission 

limit in order to compute the emission level that would have been measured had the test been 
performed at 100 percent duty cycle. The correction factor is computed as follows: 
1) If power averaging (RMS) mode was used in step ⑤, then the applicable correction factor is 

10 log(1/x), where x is the duty cycle. 
2) If linear voltage averaging mode was used in step ⑤, then the applicable correction factor is 

20 log(1/x), where x is the duty cycle. 
3) If a specific emission is demonstrated to be continuous (≥ 98 percent duty cycle) rather than 

turning on and off with the transmit cycle, then no duty cycle correction is required for that 
emission. 
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Note. 

1. f <30 ㎒, extrapolation factor of 40 ㏈/decade of distance. Fd = 40log(Dm/Ds) 
f ≥30 ㎒, extrapolation factor of 20 ㏈/decade of distance. Fd = 20log(Dm/Ds) 
Where:  
Fd = Distance factor in ㏈ 
Dm = Measurement distance in meters 
Ds = Specification distance in meters 

2. Field strength(㏈㎶/m) = Level(㏈㎶) + CF (㏈) + or DCF(㏈) 
3. Margin(㏈) = Limit(㏈㎶/m) - Field strength(㏈㎶/m) 
4. Emissions below 18 ㎓ were measured at a 3 meter test distance while emissions above 18 ㎓ 

were measured at a 1 meter test distance with the application of a distance correction factor. 
5. The fundamental of the EUT was investigated in three orthogonal orientations X, Y and Z, it was determined 

that X orientation was worst-case orientation; therefore, all final radiated testing was performed with the 
EUT in X orientation. 

6. The worst-case emissions are reported however emissions whose levels were not within 20 ㏈ of 
respective limits were not reported. 

7. According to exploratory test no any obvious emission were detected from 9 ㎑ to 30 ㎒. 
Although these tests were performed other than open field site, adequate comparison measurements 
were confirmed against 30 m open field site. Therefore sufficient tests were made to demonstrate 
that the alternative site produces results that correlate with the ones of tests made in an open field 
based on KDB 414788. 

 
 
Limit 
According to 15.209(a), for an intentional radiator devices, the general required of field strength of radiated 
emissions from unintentional radiators at a distance of 3 meters shall not exceed the following values：  

Frequency (㎒) Distance (Meters) Radiated (㎶/m) 

0.009 ~ 0.490 300 2400/F(㎑) 

0.490 ~ 1.705 30 24000/F(㎑) 

1.705 ~ 30.0 30 30 

30 ~ 88 3 100** 

88 ~ 216 3 150** 

216 ~ 960 3 200** 

Above 960 3 500 
**Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under this 
Section shall not be located in the frequency bands 54 ~ 72 ㎒, 76 ~ 88 ㎒, 174 ~ 216 ㎒ or 470 ~ 806 ㎒. 
However, operation within these frequency bands is permitted under other sections of this Part, e.g., Sections 
15.231 and 15.241. 
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Limit 
According to RSS-Gen, Except when the requirements applicable to a given device state otherwise, 
emissions from licence-exempt transmitters shall comply with the field strength limits： 

Frequency (㎒) Distance (Meters) Radiated (㎶/m) 

0.009 ~ 0.490 300 2 400 / F(㎑) 

0.490 ~ 1.705 30 24 000 / F(㎑) 

1.705 ~ 30.0 30 30 

30 ~ 88 3 100 

88 ~ 216 3 150 

216 ~ 960 3 200 

Above 960* 3 500 
* Unless otherwise specified, for all frequencies greater than 1 GHz, the radiated emission limits for licence-
exempt radio apparatus stated in applicable RSSs (including RSS-Gen) are based on measurements using a 
linear average detector function having a minimum resolution bandwidth of 1 MHz. If an average limit is 
specified for the EUT, then the peak emission shall also be measured with instrumentation properly adjusted 
for such factors as pulse desensitization to ensure the peak emission is less than 20 dB above the average 
limit. 
Note: Transmitting devices are not permitted in restricted frequency bands unless stated otherwise in
 the specific RSS. 
 
Duty cycle 
Regarding to KDB 558074 D01_v05 r02, 6. Measurements of duty cycle and transmission duration shall be 
performed using one of the following techniques:  
a) A diode detector and an oscilloscope that together have sufficiently short response time to permit accurate 
measurements of the on- and off-times of the transmitted signal.  
b) The zero-span mode on a spectrum analyzer or EMI receiver if the response time and spacing between 
bins on the sweep are sufficient to permit accurate measurements of the on- and off-times of the transmitted 
signal. 
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SISO ANT1 
 

Mode 
Ton time 

(㎳) 
Period 

(㎳) 
Duty cycle 
(Linear) 

Duty cycle 
(%) 

Duty cycle correction factor 
(㏈) 

802.11b 8.21 8.25 0.99 99.45 0.02 

802.11g 1.37 1.42 0.97 96.82 0.14 

802.11n_HT20 1.28 1.33 0.96 96.30 0.16 

802.11n_HT40 0.64 0.68 0.93 92.98 0.32 
 

802.11b 802.11g 

  

802.11n_HT20 802.11n_HT40 
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SISO ANT2 
Mode : 802.11b/g/n_HT20/n_HT40 

Mode Ton time 
(㎳) 

Period 
(㎳) 

Duty cycle 
(Linear) 

Duty cycle 
(%) 

Duty cycle correction factor 
(㏈) 

802.11b 8.21 8.25 0.99 99.45 0.02 

802.11g 1.36 1.41 0.97 96.53 0.15 

802.11n_HT20 1.28 1.33 0.96 96.30 0.16 

802.11n_HT40 0.64 0.69 0.93 93.00 0.32 
 

802.11b 802.11g 

  

802.11n_HT20 802.11n_HT40 
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MIMO 

Mode 
Ton time 

(㎳) 
Period 

(㎳) 
Duty cycle 
(Linear) 

Duty cycle 
(%) 

Duty cycle correction factor 
(㏈) 

802.11b 1.36 1.41 0.97 96.53 0.15 

802.11g 1.28 1.33 0.96 96.31 0.16 
 
Duty cycle (Linear) = Ton time/Period 
DCF(Duty cycle correction factor (㏈)) = 10log(1/duty cycle) 
 

802.11n_HT20 802.11n_HT40 
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Test results (Below 30 ㎒) 
SISO ANT1 
Mode: 802.11b 
Distance of measurement: 3 meter 
Channel: 01 (Worst case) 
 

Parallel 

 

Note. 
1. No spurious emission were detected under 30 ㎒, the above test result is the peak result. 
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SISO ANT2 
Mode: 802.11b 
Distance of measurement: 3 meter 
Channel: 01 (Worst case) 
 

Parallel 

 

Note. 
1. No spurious emission were detected under 30 ㎒, the above test result is the peak result. 



 

KES Co., Ltd. 
3701, 40, Simin-daero 365beon-gil,  

Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea 
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 

www.kes.co.kr 

Report No.: 
KES-RF-23T0009 

Page ( 62 ) of ( 153 ) 
 
 

  

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.  
The results shown in this test report refer only to the sample(s) tested unless otherwise stated. 

The authenticity of the test report, contact kes@kes.co.kr. 
   

KES-QP16-F01(00-23-01-01)   
 

MIMO (ANT 1+2) 
Mode: 802.11b 
Distance of measurement: 3 meter 
Channel: 01 (Worst case) 
 

Parallel 

 

Note. 
1. No spurious emission were detected under 30 ㎒, the above test result is the peak result. 
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KES-QP16-F01(00-23-01-01)   
 

 
Test results (Below 1 000 ㎒) 
SISO ANT1 
Mode: 802.11b 
Distance of measurement: 3 meter 
Channel: 01 (Worst case) 
 

Horizontal // Vertical 
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KES-QP16-F01(00-23-01-01)   
 

SISO ANT2 
Mode: 802.11b 
Distance of measurement: 3 meter 
Channel: 01 (Worst case) 
 

Horizontal // Vertical 
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KES-QP16-F01(00-23-01-01)   
 

MIMO (ANT 1+2) 
Mode: 802.11b 
Distance of measurement: 3 meter 
Channel: 01 (Worst case) 
 

Horizontal // Vertical 
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KES-QP16-F01(00-23-01-01)   
 

Test results (Above 1 000 ㎒) – SISO ANT1 
Mode: 802.11b 
Distance of measurement: 3 meter 
Channel: 1 
 
- Spurious 
Frequency 

(㎒) 
Level 
(㏈㎶) Detect mode Ant. Pol. 

(H/V) 
CF 
(㏈) 

DCF 
(㏈) 

Field strength 
 (㏈㎶/m) 

Limit 
(㏈㎶/m) 

Margin 
(㏈) 

1 065.49  47.39  Peak H -9.38  - 38.01  74.00 35.99  

1 065.69  48.85  Peak V -9.38  - 39.47  74.00 34.53  

 
- Band edge 
Frequency 

(㎒) 
Level 
(㏈㎶) Detect mode Ant. Pol. 

(H/V) 
CF 
(㏈) 

DCF 
(㏈) 

Field strength 
 (㏈㎶/m) 

Limit 
(㏈㎶/m) 

Margin 
(㏈) 

2 385.89  44.76  Peak H -3.53  - 41.23  74.00 32.77  

2 385.96  44.70  Peak V -3.53  - 41.17  74.00 32.83  

 
 

Restricted band // Horizontal // Peak Restricted band // Vertical // Peak 
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KES-QP16-F01(00-23-01-01)   
 

 
Horizontal // Peak for 1 ㎓ to 3 ㎓ Vertical // Peak for 1 ㎓ to 3 ㎓ 

  
Horizontal // Peak for 3 ㎓ to 18 ㎓ Vertical // Peak for 3 ㎓ to 18 ㎓ 

  
Note. 
1. No spurious emission were detected above 3 ㎓. 
2. Average test would be performed if the peak result were greater than the average limit. 
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KES-QP16-F01(00-23-01-01)   
 

 
Mode: 802.11b 
Distance of measurement: 3 meter 
Channel: 6 
 
- Spurious 
Frequency 

(㎒) 
Level 
(㏈㎶) Detect mode Ant. Pol. 

(H/V) 
CF 
(㏈) 

DCF 
(㏈) 

Field strength 
 (㏈㎶/m) 

Limit 
(㏈㎶/m) 

Margin 
(㏈) 

1 006.30  45.75  Peak V -9.43  - 36.32  74.00 37.68  

1 024.10  45.16  Peak H -9.42  - 35.74  74.00 38.26  

 
 

Horizontal // Peak for 1 ㎓ to 3 ㎓ Vertical // Peak for 1 ㎓ to 3 ㎓ 

  
Horizontal // Peak for 3 ㎓ to 18 ㎓ Vertical // Peak for 3 ㎓ to 18 ㎓ 

  
 
Note. 
1. No spurious emission were detected above 3 ㎓. 
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KES-QP16-F01(00-23-01-01)   
 

 
Mode: 802.11b 
Distance of measurement: 3 meter 
Channel: 11 
 
- Spurious 
Frequency 

(㎒) 
Level 
(㏈㎶) Detect mode Ant. Pol. 

(H/V) 
CF 
(㏈) 

DCF 
(㏈) 

Field strength 
 (㏈㎶/m) 

Limit 
(㏈㎶/m) 

Margin 
(㏈) 

1 152.28  44.73  Peak H -9.28  - 35.45  74.00 38.55  

1 599.64  45.24  Peak V -4.96  - 40.28  74.00 33.72  

 
- Band edge 
Frequency 

(㎒) 
Level 
(㏈㎶) Detect mode Ant. Pol. 

(H/V) 
CF 
(㏈) 

DCF 
(㏈) 

Field strength 
 (㏈㎶/m) 

Limit 
(㏈㎶/m) 

Margin 
(㏈) 

2 487.59  45.04  Peak H -4.19  - 40.85  74.00 33.15  

2 490.03  43.31  Peak V -4.19  - 39.12  74.00 34.88  

 
 

Restricted band // Horizontal // Peak Restricted band // Vertical // Peak 
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KES-QP16-F01(00-23-01-01)   
 

 
Horizontal // Peak for 1 ㎓ to 3 ㎓ Vertical // Peak for 1 ㎓ to 3 ㎓ 

  
Horizontal // Peak for 3 ㎓ to 18 ㎓ Vertical // Peak for 3 ㎓ to 18 ㎓ 

  
 
Note. 
1. No spurious emission were detected above 3 ㎓. 
2. Average test would be performed if the peak result were greater than the average limit. 
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KES-QP16-F01(00-23-01-01)   
 

Test results (Above 1 000 ㎒) 
Mode: 802.11g 
Distance of measurement: 3 meter 
Channel: 1 
 
- Spurious 
Frequency 

(㎒) 
Level 
(㏈㎶) Detect mode Ant. Pol. 

(H/V) 
CF 
(㏈) 

DCF 
(㏈) 

Field strength 
 (㏈㎶/m) 

Limit 
(㏈㎶/m) 

Margin 
(㏈) 

1 018.30  46.94  Peak H -9.42  - 37.52  74.00 36.48  

1 026.90  46.22  Peak V -9.41  - 36.81  74.00 37.19  

 
- Band edge 
Frequency 

(㎒) 
Level 
(㏈㎶) Detect mode Ant. Pol. 

(H/V) 
CF 
(㏈) 

DCF 
(㏈) 

Field strength 
 (㏈㎶/m) 

Limit 
(㏈㎶/m) 

Margin 
(㏈) 

2 388.29  49.47  Peak V -3.55  - 45.92  74.00 28.08  

2 390.00  48.45  Peak H -3.55  - 44.90  74.00 29.10  

 
 

Restricted band // Horizontal // Peak Restricted band // Vertical // Peak 
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KES-QP16-F01(00-23-01-01)   
 

 
Horizontal // Peak for 1 ㎓ to 3 ㎓ Vertical // Peak for 1 ㎓ to 3 ㎓ 

  
Horizontal // Peak for 3 ㎓ to 18 ㎓ Vertical // Peak for 3 ㎓ to 18 ㎓ 

  
Note. 
1. No spurious emission were detected above 3 ㎓. 
2. Average test would be performed if the peak result were greater than the average limit. 




