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2. TEST METHODOLOGY 
 
The tests documented in this report were performed in accordance with FCC CFR 47 Part 2, 
FCC CFR 47 Part 15, KDB 558074 D01 v03r05, ANSI C63.10-2013, RSS-GEN Issue 4, and 
RSS-247 Issue 1. 

3. FACILITIES AND ACCREDITATION 
 
The test sites and measurement facilities used to collect data are located at 47173 and 47266 
Benicia Street, Fremont, California, USA.  Line conducted emissions are measured only at the 
47173 address.  The following table identifies which facilities were utilized for radiated emission 
measurements documented in this report.  Specific facilities are also identified in the test results 
sections. 
 

47173 Benicia Street 47266 Benicia Street 
  Chamber A   Chamber D 
  Chamber B   Chamber E 
  Chamber C   Chamber F 

   Chamber G 
   Chamber H 

 
The above test sites and facilities are covered under FCC Test Firm Registration # 208313. 
Chambers A through H are covered under Industry Canada company address code 2324B with 
site numbers 2324B -1 through 2324B-8, respectively. 
 
UL Verification Services Inc.  is accredited by NVLAP, Laboratory Code 200065-0. The full 
scope of accreditation can be viewed at http://ts.nist.gov/standards/scopes/2000650.htm. 
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TEST SETUP- CONDUCTED PORT 

 
The EUT was tested connected to a host Laptop via USB cable adapter and spectrum analyzer 
to antenna port. Test software exercised the EUT. 

SETUP DIAGRAM 
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TEST SETUP- RADIATED-AND ABOVE 1 GHZ  

 
The EUT was powered by battery. Test software exercised the EUT. 
 

SETUP DIAGRAM 
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TEST SETUP- AC LINE CONDUCTED: AC/DC ADAPTER  

 
The EUT was tested with Case Cover open while charging and powered by AC/DC adapter via 
USB cable. 

SETUP DIAGRAM 

 

 
 
  

 

 

EUT

AC/DC Charger

EMI RECEIVER

Case Cover open

1

AC MAIN/ LISN

Conducted Test
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6. TEST AND MEASUREMENT EQUIPMENT 
 
The following test and measurement equipment was utilized for the tests documented in this 
report: 
 

Description Manufacturer Model T Number Cal Due

Antenna, Horn 1‐18GHz ETS Lindgren 3117 T862 4/18/2017

Antenna, Broadband Hybrid, 

30MHz to 2000MHz
Sunol Sciences JB3 T899 5/26/2017

Amplifier, 1 ‐ 18GHz Miteq

AFS42‐

00101800‐25‐S‐

42

T491 5/31/2017

Amplifier, 10KHz to 1GHz, 

32dB
Sonoma 310N T834 6/17/2017

Spectrum Analyzer, PXA, 3Hz 

to 44GHz
Agilent N9030A T905 6/21/2017

Power Meter, P‐series single 

channel
Agilent N1911A T1271 7/8/2017

Power Sensor,  P ‐ series, 

50MHz to 18GHz, Wideband
Agilent N1921A T1228 6/20/2017

Antenna, Horn 18 to 26.5GHz ARA MWH‐1826 T447 6/16/2017

Spectrum Analyzer, 40 GHz Agilent N9030A T340 11/15/2016

Amplifier, 1 to 26.5GHz, 

23.5dB Gain minimum
Keysight 8449B T402 7/5/2017

EMI Test Receiver 9Khz‐7GHz Rohde & Schwarz ESCI7 T1436 12/19/2016

LISN for Conducted Emissions 

CISPR‐16
Fischer 50/250‐25‐2‐01 T1310 6/8/2017

AC Source Shaffner NSG 1007 T134 9/11/2016

* Radiated Software UL UL EMC

* Conducted Software UL UL EMC

* AC Line Conducted Software UL UL EMC Ver 9.5, May 26, 2015

Test Equipment List

AC Line Conducted

UL SOFTWARE
Ver 9.5, June 24, 2015

Ver 4.0, January 11, 2016

 
 
Note: * indicates automation software version used in the compliance certification testing 
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ion Services In

 
Azimuth 
(Degs) 
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(c

1  274  39

6  274  39
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, 2016 
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nc. 

ight 
m) 

Polarity 

97  H 

97  H 

97  H 

97  H 
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DATA 

 
Marker  Frequency 

(GHz) 
Meter 
Reading 
(dBuV) 

Det  AF T136 
(dB/m)     

Amp/Cbl
/Fltr/Pa
d (dB)     

Corrected 
Reading 
(dBuV/m) 

Average 
Limit 

(dBuV/m)    

Margin 
(dB) 

Peak Limit 
(dBuV/m)    

PK 
Margin 
(dB) 

Azimuth 
(Degs) 

Height 
(cm) 

Polarity 

1  * 2.39  42.64  Pk  32.1  ‐23.7  51.04  ‐  ‐  74  ‐22.96  207  353  V 

2  * 2.364  45.24  Pk  31.9  ‐23.8  53.34  ‐  ‐  74  ‐20.66  207  353  V 

3  * 2.39  31.59  RMS  32.1  ‐23.7  39.99  54  ‐14.01  ‐  ‐  207  353  V 

4  * 2.389  33.24  RMS  32.1  ‐23.7  41.64  54  ‐12.36  ‐  ‐  207  353  V 
 
 

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band 
Pk - Peak detector 
RMS - RMS detection 
 

LOW CHANNEL RESTRICTED, VERTICAL 
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DATA 

 
Marker  Frequency 

(GHz) 
Meter 
Reading 
(dBuV) 

Det  AF T136 
(dB/m)     

Amp/Cbl/
Fltr/Pad 
(dB)      

Corrected 
Reading 
(dBuV/m) 

Average 
Limit 

(dBuV/m)    

Margin 
(dB) 

Peak Limit 
(dBuV/m)    

PK 
Margin 
(dB) 

Azimuth 
(Degs) 

Height 
(cm) 

Polarity 

1  * 2.484  42.86  Pk  32.3  ‐23.7  51.46  ‐  ‐  74  ‐22.54  103  358  H 

2  2.529  45.4  Pk  32.5  ‐23.7  54.2  ‐  ‐  74  ‐19.8  103  358  H 

3  * 2.484  32.37  RMS  32.3  ‐23.7  40.97  54  ‐13.03  ‐  ‐  103  358  H 

4  2.556  33.49  RMS  32.6  ‐23.7  42.39  54  ‐11.61  ‐  ‐  103  358  H 
 
 

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band 
Pk - Peak detector 
RMS - RMS detection 
 

HIGH CHANNEL RESTRICTED, HORIZONTAL 
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DATA 

 
Marker  Frequency 

(GHz) 
Meter 
Reading 
(dBuV) 

Det  AF T136 
(dB/m)     

Amp/Cbl/
Fltr/Pad 
(dB)      

Corrected 
Reading 
(dBuV/m) 

Average 
Limit 

(dBuV/m)    

Margin 
(dB) 

Peak Limit 
(dBuV/m)    

PK 
Margin 
(dB) 

Azimuth 
(Degs) 

Height 
(cm) 

Polarity 

1  * 2.484  42.77  Pk  32.3  ‐23.7  51.37  ‐  ‐  74  ‐22.63  32  361  V 

2  * 2.484  44.93  Pk  32.3  ‐23.7  53.53  ‐  ‐  74  ‐20.47  32  361  V 

3  * 2.484  32.4  RMS  32.3  ‐23.7  41  54  ‐13  ‐  ‐  32  361  V 

4  * 2.487  33.74  RMS  32.3  ‐23.7  42.34  54  ‐11.66  ‐  ‐  32  361  V 
 

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band 
Pk - Peak detector 
RMS - RMS detection 
 

HIGH CHANNEL RESTRICTED, VERTICAL 
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8.2.2. HARMONICS AND SPURIOUS EMISSIONS 

 

 

LOW CHANNEL HORIZONTAL 

 

LOW CHANNEL VERTICAL 

 



REPORT NO: 16U23784-E13V3 DATE: AUGUST 29, 2016 
FCC ID: BCG-A1523 IC: 579C-A1523 

Page 40 of 59 
UL VERIFICATION SERVICES INC.  FORM NO: CCSUP4701I 
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888 

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. 

DATA 

 
Marker  Frequency 

(GHz) 
Meter 
Reading 
(dBuV) 

Det  AF T136 
(dB/m)     

Amp/Cb
l/Fltr/Pa
d (dB)     

Corrected 
Reading 
(dBuV/m) 

Avg Limit 
(dBuV/m)    

Margin 
(dB) 

Peak Limit 
(dBuV/m)    

PK 
Margin 
(dB) 

Azimuth 
(Degs) 

Height 
(cm) 

Polarity 

1  * 1.455  44.95  PK2  28.4  ‐24.6  48.75  ‐  ‐  74  ‐25.25  34  202  H 

  * 1.454  33.64  MAv1  28.4  ‐24.6  37.44  54  ‐16.56  ‐  ‐  34  202  H 

2  * 3.603  43.44  PK2  34  ‐32.3  45.14  ‐  ‐  74  ‐28.86  207  121  H 

  * 3.603  34.98  MAv1  34  ‐32.3  36.68  54  ‐17.32  ‐  ‐  207  121  H 

3  9.607  39.84  PK2  36.7  ‐27.6  48.94  ‐  ‐   ‐    ‐   94  126  H 

  9.609  30.73  MAv1  36.7  ‐27.6  39.83   ‐    ‐   ‐  ‐  94  126  H 

4  1.712  43.89  PK2  29.3  ‐24.3  48.89  ‐  ‐   ‐    ‐   193  205  V 

  1.712  33.75  MAv1  29.3  ‐24.3  38.75   ‐    ‐   ‐  ‐  193  205  V 

5  * 3.704  41.93  PK2  34.3  ‐30.7  45.53  ‐  ‐  74  ‐28.47  239  378  V 

  * 3.705  31.83  MAv1  34.3  ‐30.7  35.43  54  ‐18.57  ‐  ‐  239  378  V 

6  * 8.32  40.91  PK2  35.8  ‐29.4  47.31  ‐  ‐  74  ‐26.69  132  114  V 

  * 8.32  30.54  MAv1  35.8  ‐29.4  36.94  54  ‐17.06  ‐  ‐  132  114  V 
 
 

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band 
PK2 - KDB558074 Method: Maximum Peak 
MAv1 - KDB558074 Option 1 Maximum RMS Average 
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MID CHANNEL HORIZONTAL 

 

MID CHANNEL VERTICAL 
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DATA 

 
Marker  Frequency 

(GHz) 
Meter 
Reading 
(dBuV) 

Det  AF T136 
(dB/m)     

Amp/Cbl
/Fltr/Pa
d (dB)     

Corrected 
Reading 
(dBuV/m) 

Avg Limit 
(dBuV/m)    

Margin 
(dB) 

Peak Limit 
(dBuV/m)    

PK 
Margin 
(dB) 

Azimuth 
(Degs) 

Height 
(cm) 

Polarity 

1  * 1.311  44.11  PK2  29.2  ‐25  48.31  ‐  ‐  74  ‐25.69  37  183  H 

  * 1.31  33.66  MAv1  29.2  ‐25  37.86  54  ‐16.14  ‐  ‐  37  183  H 

2  * 3.661  42.2  PK2  34.2  ‐31.1  45.3  ‐  ‐  74  ‐28.7  211  118  H 

  * 3.663  33.3  MAv1  34.2  ‐31.1  36.4  54  ‐17.6  ‐  ‐  211  118  H 

3  9.767  40.57  PK2  36.9  ‐27.6  49.87  ‐  ‐   ‐    ‐   84  107  H 

  9.767  31.64  MAv1  36.9  ‐27.6  40.94   ‐    ‐   ‐  ‐  84  107  H 

4  * 1.316  44.32  PK2  29.2  ‐25  48.52  ‐  ‐  74  ‐25.48  175  196  V 

  * 1.314  33.61  MAv1  29.2  ‐25  37.81  54  ‐16.19  ‐  ‐  175  196  V 

5  * 3.717  41.05  PK2  34.2  ‐30.7  44.55  ‐  ‐  74  ‐29.45  252  393  V 

  * 3.718  31.75  MAv1  34.2  ‐30.7  35.25  54  ‐18.75  ‐  ‐  252  393  V 

6  * 8.112  39.93  PK2  35.8  ‐29  46.73  ‐  ‐  74  ‐27.27  126  113  V 

  * 8.109  30.17  MAv1  35.8  ‐29.1  36.87  54  ‐17.13  ‐  ‐  126  113  V 
 
 

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band 
PK2 - KDB558074 Method: Maximum Peak 
MAv1 - KDB558074 Option 1 Maximum RMS Average 
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HIGH CHANNEL HORIZONTAL 

 

HIGH CHANNEL VERTICAL 
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DATA 

 
Marker  Frequency 

(GHz) 
Meter 
Reading 
(dBuV) 

Det  AF T136 
(dB/m)     

Amp/Cbl
/Fltr/Pa
d (dB)     

Corrected 
Reading 
(dBuV/m) 

Avg Limit 
(dBuV/m)    

Margin 
(dB) 

Peak Limit 
(dBuV/m)    

PK 
Margin 
(dB) 

Azimuth 
(Degs) 

Height 
(cm) 

Polarity 

1  * 4.96  48.25  PK2  34.6  ‐31.8  51.05  ‐  ‐  74  ‐22.95  22  189  H 

  * 4.96  39.74  MAv1  34.6  ‐31.8  42.54  54  ‐11.46  ‐  ‐  22  189  H 

2  * 7.44  45.92  PK2  35.9  ‐30.2  51.62  ‐  ‐  74  ‐22.38  22  129  H 

  * 7.439  38.18  MAv1  35.9  ‐30.2  43.88  54  ‐10.12  ‐  ‐  22  129  H 

3  9.919  45.41  PK2  37.1  ‐27.1  55.41  ‐  ‐   ‐    ‐   35  135  H 

  9.921  36.73  MAv1  37.1  ‐27.1  46.73   ‐    ‐   ‐  ‐  35  135  H 

4  * 7.439  47.02  PK2  35.9  ‐30.2  52.72  ‐  ‐  74  ‐21.28  344  129  V 

  * 7.439  38.39  MAv1  35.9  ‐30.2  44.09  54  ‐9.91  ‐  ‐  344  129  V 

5  * 4.96  46.03  PK2  34.6  ‐31.8  48.83  ‐  ‐  74  ‐25.17  283  397  V 

  * 4.96  36.94  MAv1  34.6  ‐31.8  39.74  54  ‐14.26  ‐  ‐  283  397  V 

6  9.92  44.73  PK2  37.1  ‐27.1  54.73  ‐  ‐   ‐    ‐   76  150  V 

  9.921  34.74  MAv1  37.1  ‐27.1  44.74   ‐    ‐   ‐  ‐  76  150  V 
 

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band 
PK2 - KDB558074 Method: Maximum Peak 
MAv1 - KDB558074 Option 1 Maximum RMS Average 
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DATA 

 
Marker  Frequency 

(MHz) 

Meter 

Reading 

(dBuV) 

Det  AF T900 

(dB/m)      

Amp Cbl (dB)      Corrected 

Reading 

(dBuV/m) 

QPk Limit 

(dBuV/m)             

Margin 

(dB) 

Azimuth 

(Degs) 

Height 

(cm) 

Polarity 

1  47.2125  40.9  Pk  13  ‐31  22.9  40  ‐17.1  0‐360  300  H 

2  * 113.3425  39.09  Pk  16.9  ‐30.3  25.69  43.52  ‐17.83  0‐360  300  H 

3  230.1  40.34  Pk  14.9  ‐29.4  25.84  46.02  ‐20.18  0‐360  100  H 

4  47.3825  52.45  Pk  12.9  ‐31  34.35  40  ‐5.65  0‐360  100  V 

5  49.7625  52.68  Pk  11.6  ‐31.1  33.18  40  ‐6.82  0‐360  100  V 

6  103.5675  35.41  Pk  15.1  ‐30.4  20.11  43.52  ‐23.41  0‐360  100  V 

7  230.5  35.31  Pk  14.9  ‐29.4  20.81  46.02  ‐25.21  0‐360  200  V 
 

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band 
Pk - Peak detector 
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DATA 
 
 

Marker  Frequency 
(GHz) 

Meter 
Reading 
(dBuV) 

Det  AF T449 
(dB/m)      

Amp/Cbl 
(dB)      

Dist Corr    
(dB)      

Corrected 
Reading 
(dBuVolts) 

Avg Limit 
(dBuV/m)     

Margin 
(dB) 

Peak Limit 
(dBuV/m)     

PK Margin 
(dB) 

1  20.918  41.1  Pk  33.1  ‐25.2  ‐9.5  39.5  54  ‐14.5  74  ‐34.5 

2  23.902  43.57  Pk  34  ‐23.9  ‐9.5  44.16  54  ‐9.8  74  ‐29.8 

3  25.407  43.93  Pk  34.3  ‐24.4  ‐9.5  44.3  54  ‐9.6  74  ‐29.6 

4  20.291  41.57  Pk  32.8  ‐25.2  ‐9.5  39.6  54  ‐14.3  74  ‐34.3 

5  23.555  42.73  Pk  33.8  ‐24.7  ‐9.5  42.3  54  ‐11.6  74  ‐31.6 

6  24.641  43.37  Pk  34.1  ‐24.3  ‐9.5  43.6  54  ‐10.3  74  ‐30.3 
 

Pk - Peak detector 
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9. AC POWER LINE CONDUCTED EMISSIONS 

LIMITS 

 
FCC §15.207 (a) 
 
RSS-Gen 8.8  
 
 

Frequency of Emission (MHz) Conducted Limit (dBμV) 
 Quasi-peak Average 

0.15-0.5 66 to 56 * 56 to 46 * 
0.5-5 56 46 
5-30 60 50 

*Decreases with the logarithm of the frequency.  

TEST PROCEDURE 

 
The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm 
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10. 
 
The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise 
noted as quasi-peak or average. 
 
Line conducted data is recorded for both NEUTRAL and HOT lines. 
 

RESULTS 
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Line-L1 .15 - 30MHz 
Marker  Frequency 

(MHz) 

Meter 

Reading 

(dBuV) 

Det  LISN L1       LC Cables 

1&3      

Limiter 

(dB)      

Corrected 

Reading 

dBuV 

CFR 47 

Part 15 

Class B QP     

QP Margin 

(dB) 

CFR 47 

Part 15 

Class B Avg     

Av(CISPR)

Margin 

(dB) 

1  .17025  47.99  Qp  0  0 10.1 58.09 64.95 ‐6.86  ‐  ‐

2  .17025  31.65  Ca  0  0 10.1 41.75 ‐ ‐ 54.95  ‐13.2

3  .25575  43.65  Qp  0  0 10.1 53.75 61.57 ‐7.82  ‐  ‐

4  .258  27.52  Ca  0  0 10.1 37.62 ‐ ‐ 51.5  ‐13.88

5  .34125  38.75  Qp  0  0 10.1 48.85 59.17 ‐10.32  ‐  ‐

6  .3435  22.88  Ca  0  0 10.1 32.98 ‐ ‐ 49.12  ‐16.14

7  .76425  30.44  Qp  0  0 10.1 40.54 56 ‐15.46  ‐  ‐

8  .7665  20.77  Ca  0  0 10.1 30.87 ‐ ‐ 46  ‐15.13

9  2.78925  21.85  Qp  0  .1 10.1 32.05 56 ‐23.95  ‐  ‐

10  2.78925  15.5  Ca  0  .1 10.1 25.7 ‐ ‐ 46  ‐20.3

11  18.51675  20.96  Qp  0  .2 10.3 31.46 60 ‐28.54  ‐  ‐

12  18.49425  14.14  Ca  0  .2 10.3 24.64 ‐ ‐ 50  ‐25.36
 

Qp - Quasi-Peak detector 

Ca - CISPR average detection 

 

Line-L2 .15 - 30MHz 

Marker  Frequency 

(MHz) 

Meter 

Reading 

(dBuV) 

Det  LISN L2       LC Cables 

2&3      

Limiter 

(dB)      

Corrected 

Reading 

dBuV 

CFR 47 

Part 15 

Class B QP     

QP Margin 

(dB) 

CFR 47 

Part 15 

Class B Avg     

Av(CISPR)

Margin 

(dB) 

13  .17025  47.73  Qp  0  0 10.1 57.83 64.95 ‐7.12  ‐  ‐

14  .17025  30.99  Ca  0  0 10.1 41.09 ‐ ‐ 54.95  ‐13.86

15  .2535  42.98  Qp  0  0 10.1 53.08 61.64 ‐8.56  ‐  ‐

16  .25575  25.67  Ca  0  0 10.1 35.77 ‐ ‐ 51.57  ‐15.8

17  .339  37.35  Qp  0  0 10.1 47.45 59.23 ‐11.78  ‐  ‐

18  .34125  19.54  Ca  0  0 10.1 29.64 ‐ ‐ 49.17  ‐19.53

19  .762  29.99  Qp  0  0 10.1 40.09 56 ‐15.91  ‐  ‐

20  .762  15.76  Ca  0  0 10.1 25.86 ‐ ‐ 46  ‐20.14

21  2.81175  18.54  Qp  0  .1 10.1 28.74 56 ‐27.26  ‐  ‐

22  2.80725  12.12  Ca  0  .1 10.1 22.32 ‐ ‐ 46  ‐23.68

23  18.62475  16.77  Qp  0  .2 10.3 27.27 60 ‐32.73  ‐  ‐

24  18.63375  9.41  Ca  0  .2 10.3 19.91 ‐ ‐ 50  ‐30.09
 

Qp - Quasi-Peak detector 

Ca - CISPR average detection 
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