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Radiated Spurious Harmonics Emissions 
 
The data and limits presented in this report are for radiated emissions per 15.231(b)(2) which references 
15.35(b), and peak limiting for restricted bands per 15.209(e), which again references 15.35(b)(2), as 
procured by Alula.  No average data is presented in this report.  Data (if applicable) is also presented for 
spurious, non-harmonic radiated emissions per 15.209.  The Equipment Under Test (EUT) were the 
319.5 MHz Model RE160, RTL Bar Code 23141. 
 
Test Procedure 
 
Radiated fundamental and spurious emissions were tested at 3 m.  The EUT was tested in the three 
orthogonal planes with the receive antenna in both polarities.  The emissions were maximized; that is, the 
measurement antenna height was varied between 1 and 4 m, and the EUT was rotated through 360° on a 
rotating turntable until the maximum emissions were found.  Both horizontal and vertical measurement 
antenna polarizations were used.  A resolution bandwidth of 120 kHz was used for frequencies less than 
1000 MHz, and a resolution bandwidth of 1 MHz was used for frequencies greater than or equal to 1000 
MHz.  The video bandwidth was set to a value at least three times greater than the resolution bandwidth.   
 
EUT Disposition 
 
The EUT was adapted to continuously transmit for testing purposes. 
 
15.231 Radiated Spurious Emissions Test Data – Peak:    

Frequency 
(MHz) 

Antenna 
Polarity 
(H / V) 

Raw 
Emission 
(dBµV/m) 

Site 
Correction 

Factor 

(dB/m) 

Corrected 
Emission 
(dBµV/m) 

Limit 
(dBµV/m) 

Margin 
(dB) 

Result 
(Pass / 

Fail) 

319.514 H 74.5 15.3 89.8 95.9 -6.1 Pass 
399.393 V 19.9 17.9 37.8 46.0 -8.2 Pass 
639.029 V 34.2 21.9 56.1 75.9 -19.8 Pass 
958.543 H 31.0 24.2 55.2 75.9 -20.7 Pass 
1278.058 V 19.5 27.8 47.3 75.9 -28.6 Pass 
1597.572 H 17.9 30.2 48.1 74.0 -25.9 Pass 
1917.087 H 15.7 32.2 47.9 75.9 -28.0 Pass 
2236.601 V 19.0 25.7 44.7 74.0 -29.3 Pass 
2556.115 H 22.9 26.4 49.3 75.9 -26.6 Pass 
2875.630 V 26.6 26.8 53.4 74.0 -20.6 Pass 
3195.144 H 25.9 27.6 53.5 75.9 -22.4 Pass 
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Radiated Emissions Test Equipment 
 

RTL  
Bar Code Manufacturer Model Part Serial  

Number 
Calibration 
Due Date 

901581 Rohde & Schwarz FSU Spectrum 
Analyzer 1166.1660.50 4/26/21 

901729 Insulated Wire Inc. KPS-1503-3150-
KPR 

SMK RF 
Cables 20’ NA 8/21/19 

900791 Chase CBL6112 
Antenna  

(30 MHz – 2 
GHz) 

2099 10/4/20 

900772 EMCO 3161-02 
Horn Antenna  

(2 GHz – 4 
GHz) 

9804-1044 5/17/21 

900321 EMCO 3161-03 
Horn Antenna  

(4.0 GHz – 
8.2 GHz) 

9508-1020 5/17/21 

 
Test Personnel: 

 Dan Baltzell 
 

November 20, 2018 

EMC Test Engineer Signature Date of Test 
 
FCC/IC Cross Reference 

5 second timing FCC 15.231(a) RSS-210 Issue 9 A1.1 
Field Strength FCC 15.231(b)(2) RSS-210 Issue 9 A1.2 
Restricted Band FCC 15.205 RSS-Gen Issue 5 8.10 
General Field Strength FCC 15.209 RSS-Gen Issue 5 8.9 
Bandwidth FCC 15.231(c) RSS-210 Issue 9 A1.3 
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Occupied Bandwidth 
 
15.231(c)  The bandwidth of the emission shall be no wider than 0.25% of the center frequency for 
devices operating above 70 MHz and below 900 MHz 
 
RE160: 
Limit = 319.5 MHz * 0.25% = 0.799 MHz = 799 kHz 
OBW 99% = 91 kHz  
OBW 20 dB  = 43 kHz  
 

 
Plot: OBW 99% 

 
 

  

Ref -10 dBm

*

 B 

3DB

Att  5 dB

RBW 2 kHz
VBW 5 kHz
SWT 50 ms

Center 319.5147436 MHz Span 200 kHz20 kHz/

 

 

1 PK
MAXH

-110

-100

-90

-80

-70

-60

-50

-40

-30

-20

-10

1

Marker 1 [T1 ]
          -37.48 dBm
   319.513461538 MHz

OBW 91.025641026 kHz

T1

Temp 1 [T1 OBW]
          -64.77 dBm
   319.468589744 MHz

T2

Temp 2 [T1 OBW]
          -62.69 dBm
   319.559615385 MHz

Date: 16.NOV.2018  13:00:15
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Plot: OBW 20 dB,   

 
Measurement uncertainty:  ±1 x 10-6 Hz.  This measurement uncertainty is an expanded uncertainty for 
95% confidence level received with a coverage factor k=2 
 
Occupied Bandwidth Test Equipment 

RTL  
Bar Code Manufacturer Model Part Serial  

Number 
Calibration 
Due Date 

901581 Rohde & Schwarz FSU Spectrum 
Analyzer 1166.1660.50 4/26/21 

 
Test Personnel: 

 Dan Baltzell 
 

November 16, 2018 

EMC Test Engineer Signature Date of Test 

Ref -10 dBm

*

 
 B 

3DB

Att  5 dB

RBW 2 kHz
VBW 5 kHz
SWT 50 ms

Center 319.5147436 MHz Span 200 kHz20 kHz/

 

1 PK
MAXH

-110

-100

-90

-80

-70

-60

-50

-40

-30

-20

-10

1

Marker 1 [T1 ]
          -33.37 dBm
   319.514423077 MHz

OBW 42.948717949 kHz

T1

Temp 1 [T1 OBW]
          -54.50 dBm
   319.492628205 MHz

T2

Temp 2 [T1 OBW]
          -51.44 dBm
   319.535576923 MHz

D1 -53.37 dBm

Date: 16.NOV.2018  12:59:26
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Transmitter Deactivation 
 
15.231(a) 
(1) A manually operated transmitter shall employ a switch that will automatically deactivate the transmitter 
within not more than 5 seconds of being released.  
 
(2) A transmitter activated automatically shall cease transmission within 5 seconds after activation. 

Plot: 5 s Deactivation 
 

 
5 s Deactivation Test Equipment 

RTL  
Bar Code Manufacturer Model Part Serial  

Number 
Calibration 
Due Date 

901581 Rohde & Schwarz FSU Spectrum 
Analyzer 1166.1660.50 4/26/21 

 
Test Personnel: 

 Dan Baltzell 
 

November 16, 2018 

EMC Test Engineer Signature Date of Test 

Ref -30 dBm *

 A 
SGL

TRG

PA

Att  5 dB

*1 PK
CLRWR

Center 319.5 MHz 6 s/

3DB

RBW 100 kHz
VBW 300 kHz
SWT 60 s
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Marker 1 [T1 ]
          -97.94 dBm
        5.000000 s  

TRG -50.8 dBm

Date: 16.NOV.2018  12:58:18

Marker = 5 Sec. 
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Test Configuration Photographs 
Photograph: Radiated Emission, 30 MHz – 1 GHz, Front 
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Photograph: Radiated Emission, 30 MHz – 1 GHz, Rear 
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Photograph: Radiated Emission, Above 1 GHz, Rear 
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Photograph: Radiated Emission, Above 1 GHz, Front 
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