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Summary of Test Results
The equipment under test was found to comply with the test standards and criteria outlined herein. 
	Test Description

	Reference Specification
FCC
	Reference Specification
Industry Canada
	Result
	Comment

	RF Peak Power Output
	FCC Subpart C
15.247(b) (3)

	RSS 210 Issue 8
A8.4(4)
	Complies
	

	Occupied Bandwidth 6dB Bandwidth
	FCC Subpart C
15.247 (a) (2)
	RSS 210 Issue 8
A8.2(a)
	Complies
	

	Occupied Bandwidth 20dB Bandwidth 
	N/A
	RSS-Gen Issue 3
4.6.1
	Complies
	

	Power Spectral Density
	FCC Subpart C
15.247(e)
	RSS 210 Issue 8
A8.2(b)
	Complies
	

	Conducted Spurious Emissions
	FCC Subpart C
15.247(d)
	RSS 210 Issue 8
A8.5
	Complies
	

	Conducted Spurious Emissions 
Band Edge
	FCC Subpart C
15.247(d)
	RSS 210 Issue 8
A8.5
	Complies
	

	



[bookmark: _Toc416875133]Environmental Conditions
	Description
	Reading

	Test Dates: 

	Indoor Temperature
	

	Indoor Humidity
	

	Outdoor Temperature
	

	Outdoor Humidity
	





[bookmark: _Toc416875134]Standard Test Conditions and Engineering Practices
Except as noted herein, the following conditions and procedures were observed during the testing: 
 
CFR 47, FCC rules Part 15 subpart C, ANSI C63.4 (2010), DTS procedures KDB 558074, IC standards RSS-GEN and RSS0210. ANSI C63.4-2003 or later, was used for all test procedures as required by RSS-Gen I3 2010, Section 4.1. Deviations, modification or clarifications (if any) to above mentioned documents are described herein. 

 Measurement results, unless otherwise noted, are worst-case measurements.
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General Equipment Specifications

	Item
	Description

	Manufacturer
	

	Model Number(s)
	

	Function
	

	Power Supply Input
	

	Max Power Output (dBm) 
	

	Antenna Type/Gain
	

	Channel Spacing (MHz)
	

	Operating Frequency Range
	

	Modulation Mode(s)
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	Equipment
	Description
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[bookmark: _Toc416875138]Modifications Required
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RF Peak Power Output 
	Test Name
	Reference Specification
	Result
	Notes

	RF Peak Power Output
	15.247(b)(3)
A8.4 (4)
	Complies
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RSS-Gen Issue 3 4.8 and FCC Publication 558074, Section 15.247(b) – 2. Method: 

RBW:		≥ EBW
VBW:		≥ 3 x RBW
Span :		>= 3 x RBW
Sweep time:	Auto couple
Detector:	Peak
Trace mode: 	Max hold 

Allow trace to fully stabilize. Use peak marker function to determine the peak amplitude level within the fundamental emission.
[bookmark: _Toc416875141]Data 
	Channel
	Tuned Frequency (GHz)
	Peak Power (dBm)
	CF (dB)
	Corrected (dBm)
	Limit
(dBm)

	Low
	
	
	
	
	30

	Mid
	
	
	
	
	30

	High
	
	
	
	
	30
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Figure 1 - peak output power, low channel

Figure 2 - peak power, mid channel

Figure 3 - peak power, high channel
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DTS Bandwidth
	Test Description
	Reference Specification
	Result
	Notes

	DTS Bandwidth
6dB and 20dB
	15.247(a)
A8.2(a)
4.6.1
	Complies
	


[bookmark: _Toc416875144]Test Method
RSS-Gen Issue 4.6.1 and FCC Publication 558074, Section 15.247(a) (2) – DTS Bandwidth  -
Method: 
RBW:		100kHz% 
VBW:		≥ 3 x RBW
Detector:	Peak 
Trace mode:	Max hold
Sweep:		Auto couple

Allow trace to stabilize. 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.

Test performed with modulation ON and 100% duty cycle, at maximum power.

Limit: DTS BW > 500kHz.
[bookmark: _Toc416875145]Data 
	Channel
	Frequency 
(MHz)
	20 dB BW(dBm)
	6 dB BW(dBm)
	CF (dB)
	Corrected 
(20 dB)
	Corrected
(6 dB)

	Low
	
	
	
	
	
	

	Mid
	
	
	
	
	
	

	High
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Plots

Figure 4 - low channel occupied bandwidth

Figure 5 – Mid channel occupied bandwidth

Figure 6 - high channel occupied bandwidth
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Power Spectral Density
	Test Description
	Reference Specification
	Result
	Notes

	Power Spectral Density
	15.247(e)
A8.2 (b)
	Complies
	


[bookmark: _Toc416875148]Test Method
RSS-210 Issue 8 and FCC Publication 558074, Section 15.247(e) - Maximum Power Spectral Density Level in the Fundamental Emission (PSD) – Method: 
RBW: 		3 kHz <= RBW <= 100 kHz 
VBW: 		>= 3xRBW
Span: 		1.5 x DTS Bandwidth 
Detector: 	Peak
Sweep time: 	Auto couple
Trace mode : 	Max hold 

Allow trace to fully stabilize. The peak marker function is used to determine the maximum power level within the RBW. If measured value exceeds limit, reduce RBS (to no less than 3kHz) and repeat. 
The observed power level is scaled to an equivalent value in 3 kHz by adjusting (reducing) the measured power by a bandwidth correction factor (BWCF) where BWCF = 10log (3 kHz/RBW) = -15.2 dB (when RBW = 100kHz).
[bookmark: _Toc416875149]Limits
15.247(e) specifies a conducted power spectral density (PSD) limit of 8 dBm in any 3 kHz band segment within the fundamental EBW during any time interval of continuous transmission. 
[bookmark: _Toc416875150]Data 
	Channel
	Frequency (GHz)
	Pk Power (dBm)
	CF (dB)
	BWCF
	PSD
(dBm)

	Low
	
	
	
	-15.2
	

	Mid
	
	
	
	-15.2
	

	High
	
	
	
	-15.2
	


Note: All final reported values are corrected values
[bookmark: _Toc416875151]Plots 

Figure 7 – PSD (low channel)
[bookmark: _Toc349053014]
Figure 8 - PSD (mid Channel)

Figure 9 - PSD (High Channel)
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Conducted Spurious Emissions

	Test Description
	Reference Specification
	Result
	Notes

	Conducted Spurious Emissions
	15.247(c)
A8.5
	Complies
	


[bookmark: _Toc416875153]Test Method
RF conducted as per FCC Publication 558074. RSS-210 Issue 8 A8.5.
[bookmark: _Toc416875154]Limits
15.247(c) In any 100kHz bandwidth outside the frequency band in which the spread spectrum intentional radiator is operating, the radio frequency power that is produced by the intentional radiator shall be at least 20dB below that in the 100kHz bandwidth within the band that contains the highest level of the desired power, based on either an RF conducted or a radiated measurement. 
Attenuation below the general limits specified in 15.209(a) is not required. 
[bookmark: _Toc416875155]Data 
	
	
	Harmonics (dBc)
	
	
	

	Channel
	Fund
(dBm)
	2nd
	3rd
	4th
	5th
	Limit (dBc)
	Margin
(dB)
	Result

	Low (11)
)
	
	
	
	
	
	20
	
	Complies

	Mid (18)
	
	
	
	
	
	20
	
	Complies

	High (26)
	
	
	
	
	
	20
	
	Complies


Note: worst case harmonic: 
[bookmark: _Toc416875156]Notes
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Plots 

Figure 10 – Low Channel Suprious, 2-25GHZ

Figure 11 - Mid channel Spurious 2-25ghz

Figure 12 -  high channel spurious 2-25Ghz
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Conducted Spurious Emissions - Restricted Bands
	Test Description
	Reference Specification
	Limit
	Result
	Notes

	Conducted spurious emissions within restricted bands
	15.209

	Above 960MHz
74dBuV/m PK
54dBuV/m AVG

Below 960MHz
46dBuV/m QP
	Complies
	


Test Method
All conducted spurious emissions that fall into the restricted bands (defined in 15.205) are measured.  
The conducted measurements are extrapolated to radiated field strength measurements using the formula:
E= EIRP - 20log(D) + 104.8
where D is the measurement distance (3 meters) and
EIRP = Output power (dBm) + antenna gain (dBi).
Settings:
		PK		AVG
Detector:	Peak		RMS (or linear averaging)
RBW:		See table below	1 MHz
VBW:		>= 3xRBW	>= 3x RBW
Trace Mode:	Max hold	Max hold
Sweep time:	Auto		Auto
RBW Settings:
Frequency	RBW
9-150 kHz	200-300 Hz
0.15-30 MHz	9-10 kHz
30-1000 MHz	100-120kHz
>1000 MHz	1 MHz
Limits
Radiated emissions which fall in the restricted bands, as defined in 15.205(a), must also comply with the radiated emission limits specified in 15.209(1) (see 15.205(c)).
We will extrapolate the amplitude of emissions in the restricted bands from the conducted measurements.  
Alternatively, the radiated limits are converted back to an equivalent conducted measurement by reversing the equation above. 
Assuming a 0dBi antenna, the limits are:
74dBuV/m = -21.2 dBm (PK detector)
54dBuV/m = -41.1 dBm (AVG detector)
46dBuV/m = -49.1 dBm (QP or PK detector)
Measurements
Lower Channel

	Frequency (MHz)
	Detector
	Measurement (dBm)

	CF (dB)
	Corrected 
	Limit (dBm)
	Margin (dB)

	>960MHz
	PK
	
	
	
	-21.2
	

	>960MHz
	AVG
	
	
	
	-41.1
	

	<960MHz
	QP/PK
	
	
	
	-49.1
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	



Where CF = Correction Factor (Cable loss, connector/adaptor attenuation, external attenuator)
Corrected (dBm) = Measurement + CF
Limit = Radiated limit converted to conducted limit, factoring in antenna gain and reflection factor (see spreadsheet).
Mid Channel
	Frequency (MHz)
	Detector
	Measurement (dBm)

	CF (dB)
	Corrected 
	Limit (dBm)
	Margin (dB)

	>960MHz
	PK
	
	
	
	-21.2
	

	>960MHz
	AVG
	
	
	
	-41.1
	

	<960MHz
	QP/PK
	
	
	
	-49.1
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	




Upper Channel
	Frequency (MHz)
	Detector
	Measurement (dBm)

	CF (dB)
	Corrected 
	Limit (dBm)
	Margin (dB)

	>960MHz
	PK
	
	
	
	-21.2
	

	>960MHz
	AVG
	
	
	
	-41.1
	

	<960MHz
	QP/PK
	
	
	
	-49.1
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	




Conducted Spurious Emissions Bandedge
	Test Description
	Reference Specification
	Limit
	Result
	Notes

	Band Edge Compliance
	15.247(d)
A8.1
	>20dBc
Above 960MHz
74dBuV/m PK
54dBuV/m AVG

Below 960MHz
46dBuV/m QP
	Complies
	


[bookmark: _Toc416875159]Test Method
Using the marker-delta method an in-band field strength measurement of the fundamental emission using the RBW and detector function required by C63.4 and FCC Rules for the frequency being measured was undertaken. 

A spectrum analyzer span was chosen that encompasses both the peak of the fundamental emission and the band-edge emission under investigation.  The delta measurement is then subtracted from the field strengths measured. The resultant field strengths (CISPR QP, average, or peak, as appropriate) are then used to determine band-edge compliance as required by Section 15.205.

In lieu of an in‑band field strength measurement taken at 3m, with RBW = 1MHz, VBW = 1MHz and in peak detection mode, a conducted measurement of the fundamental was extrapolated to a radiated measurement at 3m using the following formula:
E= EIRP - 20log(D) + 104.8
where D is the measurement distance (3 meters) and
EIRP = Output power (dBm) + antenna gain (dBi).
This was performed on the lowest, medium and highest channels. The highest result was taken as the reference level and the corrected peak fundamental measurement was X dBuV/m.


[bookmark: _Toc416875160]Limits
15.247(d) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated intentional radiator is operating, the radio frequency power that is produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level of the desired power, based on either an RF conducted or a radiated measurement. 
In addition, where the band edge is next to a restricted band, as defined in 15.205(a), spurious must also comply with the radiated emission limits specified in 15.209(1) (see 15.205(c)). 

The radiated spurious limits are:
Above 960MHz
74dBuV/m PK
54dBuV/m AVG

Below 960MHz
46dBuV/m QP
[bookmark: _Toc416875161]Data
	Frequency (MHz)
	Delta
Measurement (dB)
	Ref Level (dBuV/m)
	Result
(dBuV/m)
	Limits
(dBuV/m)

	
	
	
	
	PK
	AVG

	
	
	
	
	74
	54

	
	
	
	
	74
	54

	
	
	
	
	74
	54

	
	
	
	
	74
	54

	
	
	
	
	74
	54
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Plots


Figure 13 – Conducted LOWER Band edge 

Figure 14 – conducted upper bandedge
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Test Equipment
All applicable test equipment will be calibrated in accordance with ANSI Standard NCSL Z540-1 or other NIST traceable calibration standard. Equipment is calibrated on a 2 year cycle or according to the manufacturer’s recommendations. 
	Manufacturer 
	Description 
	Model 
	Serial Number 
	Ca  Cal/Char Due Date D/M/Y
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Test Diagrams
[bookmark: _Toc416875168]Conducted RF Test Setup
 (
Transmitter Under Test
Attenuator
Spectrum Analyzer
)
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