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TEST PROCEDURE 

1. The EUT was setup and tested according to ANSI C63.10:2013 for compliance to FCC 47CFR 15.407 
requirements. 

2. The EUT is placed on a turn table which is 0.8 meter above ground for below 1GHz,and 1.5m for above 
1GHz. The turn table is rotated360 degrees to determine the position of the maximum emission level.  

3. The EUT waspositioned such that the distance from antenna to the EUT was 3 meters. 

4. The antenna is scanned from 1 meter to 4 meters to find out the maximum emission level. Thisis 
repeated for both horizontal and vertical polarization of the antenna. In order to find themaximum 
emission, all of the interface cables were manipulated according to ANSI C63.10:2013 on radiated 
measurement. 

5. Use the following spectrum analyzer settings 
(1) Span shall wide enough to fully capture the emission being measured; 
(2) Below 1GHz, RBW=120KHz, VBW=300KHz, Sweep=auto, Detector function=peak, Trace=max hold; 

If the emission level of the EUT measured by the peak detectoris 3 dB lower than the applicable limit, 
the peak emission level will be reported. Otherwise, theemission measurement will be repeated using 
the quasi-peak detector and reported. 

(3) Above 1GHz, RBW=1MHz, VBW=3MHz for Peak value 

RBW=1MHz, VBW=10Hz for Average value. 
TEST RESULTS 
 
Measurement data:  
 
 9kHz ~ 30MHz 
The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result which was 
20dB lower than the limit line per 15.31(o) was not reported. 
  



Report No

 

 

 30MH

o.: TRE17

Hz ~ 1GHz  

Rema

702011101 

rk:Transd=CCable lose+ A

Page: 61

Antenna facto
 

1 of 82 

or- Pre-ampl

Report 

ifier;Margin=

Issued: 

t Template Vers

=Limit -Level 

2017-03-13

sion: H00 (2016-

3 

-08)  



Report No.: TRE1702011101 Page: 62 of 82 Issued: 2017-03-13 
 

Report Template Version: H00 (2016-08)  
 

Above 1GHz 
 

Band 1 for 802.11a Low 

Frequency  
(MHz) 

Read 
Level 

(dBuV) 

Antenna 
Factor 
(dB/m) 

Cable 
Loss 
(dB) 

Preamp 
Factor 
(dB) 

Level 
(dBuV/m)

Limit Line 
(dBuV/m)

Margin 
Limit 
(dB) 

Polarization
Test 
value 

5150.00  10.64  31.56  9.43  0.00  51.63  74.00  -22.37  Vertical 

Peak 

5180.00  69.38  31.64  9.45  0.00  110.47  - - Vertical 
10360.00  44.14  33.08  12.59  38.05 51.76  74.00  -22.24  Vertical 
15540.00  0.00          74.00    Vertical 
5150.00  9.86  31.56  9.43  0.00  50.85  74.00  -23.15  Horizontal
5180.00  65.49  31.64  9.45  0.00  106.58  - - Horizontal

10360.00  43.36  33.08  12.59  38.05 50.98  74.00  -23.02  Horizontal
15540.00  *         74.00    Horizontal

 

Band 1 for 802.11a High 

Frequency  
(MHz) 

Read 
Level 

(dBuV) 

Antenna 
Factor 
(dB/m) 

Cable 
Loss 
(dB) 

Preamp 
Factor 
(dB) 

Level 
(dBuV/m)

Limit Line 
(dBuV/m)

Margin 
Limit 
(dB) 

Polarization
Test 
value 

5240.00  73.65  30.91  8.99  0.00  113.55  - - Vertical 

Peak 

5250.00  8.51  31.78  9.49  0.00  49.78  74.00  -24.22  Vertical 

10500.00  43.67  33.01  12.61  38.04 51.25  74.00  -22.75  Vertical 

15750.00  *         74.00    Vertical 

5240.00  69.25  31.78  9.49  0.00  110.52  - - Horizontal

5250.00  4.88  35.44  10.53  0.00  50.85  74.00  -23.15  Horizontal

10500.00  37.59  38.20  12.17  38.08 49.88  74.00  -24.12  Horizontal

15750.00  *         74.00    Horizontal
 

Band 1 for 802.11n(H40) Low 

Frequency  
(MHz) 

Read 
Level 

(dBuV) 

Antenna 
Factor 
(dB/m) 

Cable 
Loss 
(dB) 

Preamp 
Factor 
(dB) 

Level 
(dBuV/m)

Limit Line 
(dBuV/m)

Margin 
Limit 
(dB) 

Polarization
Test 
value 

5150.00  10.46  31.56  9.43  0.00  51.45  74.00  -22.55  Vertical 

Peak 

5190.00  63.00  31.68  9.46  0.00  104.14  - - Vertical 
10380.00  43.24  33.09  12.59  38.06 50.86  74.00  -23.14  Vertical 
15570.00  *         74.00    Vertical 
5150.00  10.64  31.56  9.43  0.00  51.63  74.00  -22.37  Horizontal
5190.00  59.11  31.68  9.46  0.00  100.25  - - Horizontal

10380.00  42.23  33.09  12.59  38.06 49.85  74.00  -24.15  Horizontal
15570.00  *         74.00    Horizontal

 

Band 1 for 802.11n(H40) High 

Frequency  
(MHz) 

Read 
Level 

(dBuV) 

Antenna 
Factor 
(dB/m) 

Cable 
Loss 
(dB) 

Preamp 
Factor 
(dB) 

Level 
(dBuV/m)

Limit Line 
(dBuV/m)

Margin 
Limit 
(dB) 

Polarization
Test 
value 

5230.00  62.95  30.91  8.99  0.00  102.85  - - Vertical 

Peak 

5250.00  8.36  31.78  9.49  0.00  49.63  74.00  -24.37  Vertical 

10460.00  41.00  33.01  12.61  38.04 48.58  74.00  -25.42  Vertical 

15690.00  *         74.00    Vertical 

5230.00  59.57  31.78  9.49  0.00  100.84  - - Horizontal

5250.00  4.87  35.44  10.53  0.00  50.84  74.00  -23.16  Horizontal

10460.00  38.37  38.20  12.17  38.08 50.66  74.00  -23.34  Horizontal

15690.00  *         74.00    Horizontal
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Band 2A for 802.11a Low 

Frequency  
(MHz) 

Read 
Level 

(dBuV) 

Antenna 
Factor 
(dB/m) 

Cable 
Loss 
(dB) 

Preamp 
Factor 
(dB) 

Level 
(dBuV/m)

Limit Line 
(dBuV/m)

Margin 
Limit 
(dB) 

Polarization
Test 
value 

5250.00  10.48  31.78  9.49  0.00  51.75  74.00  -22.25  Vertical 

Peak 

5260.00  69.11  31.82  9.49  0.00  110.42  - - Vertical 
10520.00  38.53  38.22  12.17  38.08 50.84  74.00  -23.16  Vertical 
15780.00  *         74.00    Vertical 
5250.00  9.41  31.78  9.49  0.00  50.68  74.00  -23.32  Horizontal
5260.00  67.44  31.82  9.49  0.00  108.75  - - Horizontal

10520.00  37.54  38.22  12.17  38.08 49.85  74.00  -24.15  Horizontal
15780.00  *         74.00    Horizontal

 

Band 2A for 802.11a High 

Frequency  
(MHz) 

Read 
Level 

(dBuV) 

Antenna 
Factor 
(dB/m) 

Cable 
Loss 
(dB) 

Preamp 
Factor 
(dB) 

Level 
(dBuV/m)

Limit Line 
(dBuV/m)

Margin 
Limit 
(dB) 

Polarization
Test 
value 

5320.00  65.27  31.96  9.52  0.00  106.75  - - Vertical 

Peak 

5350.00  9.34  31.98  9.52  0.00  50.84  74.00  -23.16  Vertical 

10640.00  37.30  38.06  12.34  38.04 49.66  74.00  -24.34  Vertical 

15960.00  *         74.00    Vertical 

5320.00  63.58  31.78  9.49  0.00  104.85  - - Horizontal

5350.00  9.32  31.82  9.49  0.00  50.63  74.00  -23.37  Horizontal

10640.00  36.44  38.22  12.17  38.08 48.75  74.00  -25.25  Horizontal

15960.00  *         74.00    Horizontal
 

Band 2A for 802.11n(H40) Low 

Frequency  
(MHz) 

Read 
Level 

(dBuV) 

Antenna 
Factor 
(dB/m) 

Cable 
Loss 
(dB) 

Preamp 
Factor 
(dB) 

Level 
(dBuV/m)

Limit Line 
(dBuV/m)

Margin 
Limit 
(dB) 

Polarization
Test 
value 

5250.00  10.17  31.78  9.49  0.00  51.44  74.00  -22.56  Vertical 

Peak 

5270.00  63.54  31.82  9.49  0.00  104.85  - - Vertical 
10540.00  37.21  38.22  12.17  38.08 49.52  74.00  -24.48  Vertical 
15810.00  *         74.00    Vertical 
5250.00  9.59  31.78  9.49  0.00  50.86  74.00  -23.14  Horizontal
5270.00  59.47  31.82  9.49  0.00  100.78  - - Horizontal

10540.00  37.35  38.22  12.17  38.08 49.66  74.00  -24.34  Horizontal
15810.00  *         74.00    Horizontal

 

Band 2A for 802.11n(H40) High 

Frequency  
(MHz) 

Read 
Level 

(dBuV) 

Antenna 
Factor 
(dB/m) 

Cable 
Loss 
(dB) 

Preamp 
Factor 
(dB) 

Level 
(dBuV/m)

Limit Line 
(dBuV/m)

Margin 
Limit 
(dB) 

Polarization
Test 
value 

5310.00  65.04  31.96  9.52  0.00  106.52  - - Vertical 

Peak 

5350.00  8.28  31.98  9.52  0.00  49.78  74.00  -24.22  Vertical 

10620.00  37.27  38.06  12.34  38.04 49.63  74.00  -24.37  Vertical 

15930.00  *         74.00    Vertical 

5310.00  59.58  31.78  9.49  0.00  100.85  - - Horizontal

5350.00  7.43  31.82  9.49  0.00  48.74  74.00  -25.26  Horizontal

10620.00  36.64  38.22  12.17  38.08 48.95  74.00  -25.05  Horizontal

15930.00  *         74.00    Horizontal
Remark: 
1. Final  Level =Receiver Read level + Antenna Factor + Cable Loss – Preamplifier Factor  
2. “*”, means this data is the too weak instrument of signal is unable to test. 
3. The emission levels of other frequencies are very lower than the limit and not show in test report.  
4. Measuring frequencies from 1 GHz to 40GHz of highest fundamental frequency. 
5. The peak level is lower than average limit(54 dBuV/m), this data is the too weak instrument of signal is unable to test. 
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Band 2C for 802.11a Low 

Frequency  
(MHz) 

Read 
Level 

(dBuV) 

Antenna 
Factor 
(dB/m) 

Cable 
Loss 
(dB) 

Preamp 
Factor 
(dB) 

Level 
(dBuV/m)

Limit Line 
(dBuV/m)

Margin 
Limit 
(dB) 

Polarization
Test 
value 

5470.00  7.33  32.64  9.58  0.00  49.55  74.00  -24.45  Vertical 

Peak 

5500.00  70.13  32.70  9.60  0.00  112.43  - - Vertical 
11000.00  36.15  38.82  12.75  37.34 50.38  74.00  -23.62  Vertical 
16500.00  *         74.00    Vertical 
5470.00  7.53  32.64  9.58  0.00  49.75  74.00  -24.25  Horizontal
5500.00  68.13  32.70  9.60  0.00  110.43  74.00  36.43  Horizontal

11000.00  35.99  38.82  12.75  37.34 50.22  74.00  -23.78  Horizontal
16500.00  *         74.00    Horizontal

 

Band 2C for 802.11a High 

Frequency  
(MHz) 

Read 
Level 

(dBuV) 

Antenna 
Factor 
(dB/m) 

Cable 
Loss 
(dB) 

Preamp 
Factor 
(dB) 

Level 
(dBuV/m)

Limit Line 
(dBuV/m)

Margin 
Limit 
(dB) 

Polarization
Test 
value 

5700.00  68.82  32.93  9.72  0.00  111.47  - - Vertical 

Peak 

5725.00  8.36  32.80  9.69  0.00  50.85  74.00  -23.15  Vertical 

11450.00  38.50  38.21  12.32  38.01 51.02  74.00  -22.98  Vertical 

17175.00  *         74.00    Vertical 

5700.00  66.78  32.93  9.72  0.00  109.43  - - Horizontal

5725.00  7.26  32.80  9.69  0.00  49.75  74.00  -24.25  Horizontal

11450.00  38.32  38.21  12.32  38.01 50.84  74.00  -23.16  Horizontal

17175.00  *         74.00    Horizontal
 

Band 2C for 802.11n(H40) Low 

Frequency  
(MHz) 

Read 
Level 

(dBuV) 

Antenna 
Factor 
(dB/m) 

Cable 
Loss 
(dB) 

Preamp 
Factor 
(dB) 

Level 
(dBuV/m)

Limit Line 
(dBuV/m)

Margin 
Limit 
(dB) 

Polarization
Test 
value 

5470.00  8.14  32.72  9.61  0.00  50.47  74.00  -23.53  Vertical 

Peak 

5510.00  67.96  32.80  9.69  0.00  110.45  - - Vertical 
11020.00  36.56  39.12  13.05  37.85 50.88  74.00  -23.12  Vertical 
16530.00  *         74.00    Vertical 
5470.00  8.19  32.72  9.61  0.00  50.52  74.00  -23.48  Horizontal
5510.00  64.26  32.80  9.69  0.00  106.75  74.00  32.75  Horizontal

11020.00  35.33  39.12  13.05  37.85 49.65  74.00  -24.35  Horizontal
16530.00  *         74.00    Horizontal

 

Band 2C for 802.11n(H40) High 

Frequency  
(MHz) 

Read 
Level 

(dBuV) 

Antenna 
Factor 
(dB/m) 

Cable 
Loss 
(dB) 

Preamp 
Factor 
(dB) 

Level 
(dBuV/m)

Limit Line 
(dBuV/m)

Margin 
Limit 
(dB) 

Polarization
Test 
value 

5670.00  68.11  32.72  9.61  0.00  110.44  - - Vertical 

Peak 

5725.00  8.16  32.80  9.69  0.00  50.65  74.00  -23.35  Vertical 

11450.00  35.52  39.12  13.05  37.85 49.84  74.00  -24.16  Vertical 

17175.00  *         74.00    Vertical 

5670.00  64.89  32.02  9.61  0.00  106.52  - - Horizontal

5725.00  6.89  32.80  9.69  0.00  49.38  74.00  -24.62  Horizontal

11450.00  35.33  39.12  13.05  37.85 49.65  74.00  -24.35  Horizontal

17175.00  *         74.00    Horizontal
Remark: 
1. Final  Level =Receiver Read level + Antenna Factor + Cable Loss – Preamplifier Factor  
2. “*”, means this data is the too weak instrument of signal is unable to test. 
3. The emission levels of other frequencies are very lower than the limit and not show in test report.  
4. Measuring frequencies from 1 GHz to 40GHz of highest fundamental frequency. 
5. The peak level is lower than average limit(54 dBuV/m), this data is the too weak instrument of signal is unable to test. 
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Band 3 for 802.11a Low 

Frequency  
(MHz) 

Read 
Level 

(dBuV) 

Antenna 
Factor 
(dB/m) 

Cable 
Loss 
(dB) 

Preamp 
Factor 
(dB) 

Level 
(dBuV/m)

Limit Line 
(dBuV/m)

Margin 
Limit 
(dB) 

Polarization
Test 
value 

5725.00  5.96  32.80  9.69  0.00  49.66  74.00  -24.34  Vertical 

Peak 

5745.00  50.25  32.80  9.69  0.00  100.34  - - Vertical 
11490.00  33.75  39.10  13.49  37.88 49.96  74.00  -24.04  Vertical 
17235.00  *         74.00    Vertical 
5725.00  49.28  30.24  8.81  0.00  49.75  74.00  -24.25  Horizontal
5745.00  89.43  35.44  10.53  0.00  98.43  74.00  24.43  Horizontal

11490.00  37.06  38.20  12.17  38.08 50.25  74.00  -23.75  Horizontal
17235.00  *         74.00    Horizontal

 

Band 3 for 802.11a High 

Frequency  
(MHz) 

Read 
Level 

(dBuV) 

Antenna 
Factor 
(dB/m) 

Cable 
Loss 
(dB) 

Preamp 
Factor 
(dB) 

Level 
(dBuV/m)

Limit Line 
(dBuV/m)

Margin 
Limit 
(dB) 

Polarization
Test 
value 

5825.00  63.78  32.93  9.72  0.00  106.43  - - Vertical 

Peak 

5850.00  7.55  32.96  11.24  0.00  51.75  74.00  -22.25  Vertical 

11650.00  36.42  38.21  12.32  38.01 48.94  74.00  -25.06  Vertical 

17475.00  *         74.00    Vertical 

5825.00  57.87  32.93  9.72  0.00  100.52  - - Horizontal

5850.00  6.13  32.96  11.24  0.00  50.33  74.00  -23.67  Horizontal

11650.00  37.32  38.21  12.32  38.01 49.84  74.00  -24.16  Horizontal

17475.00  *         74.00    Horizontal
 

Band 3 for 802.11n(H40) Low 

Frequency  
(MHz) 

Read 
Level 

(dBuV) 

Antenna 
Factor 
(dB/m) 

Cable 
Loss 
(dB) 

Preamp 
Factor 
(dB) 

Level 
(dBuV/m)

Limit Line 
(dBuV/m)

Margin 
Limit 
(dB) 

Polarization
Test 
value 

5725.00  7.76  32.80  9.69  0.00  50.25  74.00  -23.75  Vertical 

Peak 

5755.00  63.98  32.80  9.69  0.00  106.47  - - Vertical 
11510.00  36.15  39.10  13.49  37.88 50.86  74.00  -23.14  Vertical 
17265.00  *         74.00    Vertical 
5725.00  48.90  30.24  8.81  38.17 49.78  74.00  -24.22  Horizontal
5755.00  92.57  35.44  10.53  38.02 100.52  74.00  26.52  Horizontal

11510.00  37.38  38.20  12.17  38.08 49.67  74.00  -24.33  Horizontal
17265.00  *         74.00    Horizontal

 

Band 3 for 802.11n(H40) High 

Frequency  
(MHz) 

Read 
Level 

(dBuV) 

Antenna 
Factor 
(dB/m) 

Cable 
Loss 
(dB) 

Preamp 
Factor 
(dB) 

Level 
(dBuV/m)

Limit Line 
(dBuV/m)

Margin 
Limit 
(dB) 

Polarization
Test 
value 

5795.00  59.82  32.93  9.72  0.00  102.47  - - Vertical 

Peak 

5850.00  5.68  32.96  11.24  0.00  49.88  74.00  -24.12  Vertical 

11590.00  37.73  38.21  12.32  38.01 50.25  74.00  -23.75  Vertical 

17385.00  *         74.00    Vertical 

5795.00  58.19  32.93  9.72  0.00  100.84  - - Horizontal

5850.00  5.43  32.96  11.24  0.00  49.63  74.00  -24.37  Horizontal

11590.00  37.23  38.21  12.32  38.01 49.75  74.00  -24.25  Horizontal

17385.00  *         74.00    Horizontal
Remark: 
1. Final  Level =Receiver Read level + Antenna Factor + Cable Loss – Preamplifier Factor  
2. “*”, means this data is the too weak instrument of signal is unable to test. 
3. The emission levels of other frequencies are very lower than the limit and not show in test report.  
4. Measuring frequencies from 1 GHz to 40GHz of highest fundamental frequency. 
5. The peak level is lower than average limit(54 dBuV/m), this data is the too weak instrument of signal is unable to test. 
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Band 2A for 802.11a Low 

Voltage(%) Power(VDC) TEMP(°C) Freq.Dev(Hz) Deviation 

100% 

3.8 

-30 18 0.00342  

100% -20 29 0.00551  

100% -10 35 0.00665  

100% 0 16 0.00304  

100% +10 24 0.00456  

100% +20 15 0.00285  

100% +30 36 0.00684  

100% +40 22 0.00418  

100% +50 18 0.00342  

Low Battery power 3.60 +20 32 0.00608  

High Battery power 4.35 +20 15 0.00285  

 

Band 2C for 802.11a Low 

Voltage(%) Power(VDC) TEMP(°C) Freq.Dev(Hz) Deviation 

100% 

3.8 

-30 26 0.00473  

100% -20 15 0.00273  

100% -10 34 0.00618  

100% 0 19 0.00345  

100% +10 25 0.00455  

100% +20 38 0.00691  

100% +30 22 0.00400  

100% +40 41 0.00745  

100% +50 32 0.00582  

Low Battery power 3.60 +20 28 0.00509  

High Battery power 4.35 +20 19 0.00345  
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Band 3 for 802.11a Low 

Voltage(%) Power(VDC) TEMP(°C) Freq.Dev(Hz) Deviation 

100% 

3.8 

-30 25 0.00435  

100% -20 31 0.00540  

100% -10 26 0.00453  

100% 0 22 0.00383  

100% +10 18 0.00313  

100% +20 32 0.00557  

100% +30 19 0.00331  

100% +40 25 0.00435  

100% +50 33 0.00574  

Low Battery power 3.60 +20 18 0.00313  

High Battery power 4.35 +20 25 0.00435  
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5.9. Dynamic Frequency Selection (DFS). 

Requirement 

Table 1: Applicability of DFS Requirements Prior to Use of a Channel 
 

Requirement 

Operational Mode 
 

Master 
Client Without 

Radar Detection 
Client With Radar

Detection 

Non-Occupancy Period Yes Not required Yes 

DFS Detection Threshold Yes Not required Yes 

Channel Availability Check Time Yes Not required Not required 

U-NII Detection Bandwidth Yes Not required Yes 

Table 2: Applicability of DFS requirements during normal operation 
 

Requirement 

Operational Mode 

Master Device or Client with 
Radar Detection 

Client Without Radar 
Detection 

DFS Detection Threshold Yes Not required 

Channel Closing Transmission 
Time 

 
Yes Yes 

Channel Move Time Yes Yes 

U-NII Detection Bandwidth Yes Not required 
 

 

Additional requirements for 
devices with multiple bandwidth 

modes 

 
Master Device or Client with 

Radar Detection 
Client Without Radar Detection 

U-NII Detection Bandwidth and 
Statistical Performance Check 

 
All BW modes must be tested Not required 

Channel Move Time and 
Channel Closing Transmission 
Time 

 
Test using widest BW mode 

available 
Test using the widest BW mode 

available for the link 

All other tests Any single BW mode Not required 

Note: Frequencies selected for statistical performance check (Section 7.8.4) should include several 
frequencies within the radar detection bandwidth and frequencies near the edge of the radar detection 
bandwidth. For 802.11 devices it is suggested to select frequencies in each of the bonded 20 MHz channels
and the channel center frequency. 

 

LIMIT 

1. DFS Detection Thresholds 
Table 3: DFS Detection Thresholds for Master Devices and Client Devices With Radar Detection 

Maximum Transmit Power Value (See Notes 1, 2, and 3) 

EIRP ≥ 200 milliwatt -64 dBm 
EIRP < 200 milliwatt and 

power spectral density < 10 dBm/MHz 
 

-62 dBm 

EIRP < 200 milliwatt that do not meet the power
spectral density requirement 

 

-64 dBm 

Note 1: This is the level at the input of the receiver assuming a 0 dBi receive antenna. 
Note 2: Throughout these test procedures an additional 1 dB has been added to the amplitude of the test 

transmission waveforms to account for variations in measurement equipment. This will ensure that the 
test signal is at or above the detection threshold level to trigger a DFS response. 

Note3: EIRP is based on the highest antenna gain. For MIMO devices refer to KDB Publication 662911 D01.
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analyzer sampling bins (intermittent control signals) showing a U-NII transmission and Dwell is the 

dwell time per bin. 

8. Measurement the EUT for more than 30 minutes following the channel move time to verify that no 

transmission or beacons occur on this channel. 

TEST RESULTS 

BW/Channel Test Item 
Test  

Result(s) 
Limit Result 

40MHz/5270MHz 

Channel Move Time 1.2433 ＜10s Pass 

Channel Closing Transmission Time 0.0348 ＜0.26s Pass 

40MHz/5510MHz 

Channel Move Time 1.2464 ＜10s Pass 

Channel Closing Transmission Time 0.0342 ＜0.26s Pass 
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Channel Move Time& Channel Closing Transmission Time 

40MHz/5270MHz 

40MHz/5510MHz 
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