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2 Test Information 
 
2.1 Description of Test Modes 
 
In accordance with FCC 15.31(m), and because the EUT utilizes an operating band greater than 10 MHz, 
the following frequencies were tested:  
 
Table 2-1: Frequencies Tested 

Channel Frequency 

Low (Channel 11) 2405 

Mid (Channel 18) 2440 

High (Channel 24) 2470 

 
2.2 Exercising the EUT 
 
The EUT was tested in all three orthogonal planes in order to determine worst-case emissions.  The EUT 
was provided with software to continuously transmit during testing.  The carrier was also checked to verify 
that information was being transmitted.  There were no deviations from the test standard(s) and/or 
methods.  The test results reported relate only to the item tested.  
 
2.3 Test Result Summary 
 
Table 2-2: Test Result Summary ï FCC Part 15, Subpart C (Section 15.247), IC RSS-210/RSS-Gen 

FCC Reference IC Reference Test 
Pass/Fail 

or N/A 

15.247(b)(2) RSS-210 §A8.4(4) Peak Output Power Pass 

15.247(d) RSS-210 §A8.5 
Antennna Conducted  
Spurious Emissions 

Pass 

15.247(e) RSS-210 §A8.2(b) Power Spectral Density Pass 

15.247(d) RSS-Gen §7.2.2 Band Edge Pass 

15.247(a)(2) RSS-210 §A8.2(a) 6 dB Bandwidth Pass 

15.207 RSS-Gen Conducted AC Emissions Pass 

15.209 RSS-210 §A8.5; RSS-Gen Radiated Emissions Pass 
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2.4 Test System Details 
 
The test samples were received on October 2, 2014.  The FCC identifiers for all applicable equipment, plus 
descriptions of all cables used in the tested system, are identified in the following tables. 
 
Table 2-3: Equipment Under Test 

Part Manufacturer Model # 
Serial 

Number 
FCC ID 

RTL 
Bar Code 

RF Hub* SmartThings, Inc. PGC422-C N/A R3Y-STH-ETH011 21176 

PCB** SmartThings, Inc. PGC422-C N/A R3Y-STH-ETH011 21177 

5V AC 
Adapter 

Phihong 
PSM03A-

050 
N/A N/A 21179 

5V AC 
Adapter 

Phihong 
PSM03A-

050 
N/A N/A 21180 

* used for radiated tests 
** used for conducted tests 
 
Figure 2-1: Configuration of Tested System 
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3 Peak Output Power ï FCC §15.247(b)(2); IC RSS-210 §A8.4(4) 
 
3.1 Power Output Test Procedure 
 
A conducted power measurement of the EUT was taken using a Rohde & Schwarz Analyzer.   
 
Procedure:  C63.10-2009 6.10 
 
Table 3-1: Power Output Test Equipment  

RTL  

Asset # 
Manufacturer Model Part Type 

Serial  

Number 

Calibration 
Due Date 

901581 
Rohde & 
Schwarz 

1166.1660.50 Spectrum Analyzer 2001006 11/13/14 

901523 MA/Com 
2082-6174-20 

DC-4GHz 
Attenuator,  
2W 20dB 

N/A 9/5/15 

 
3.2 Power Output Test Data 

Table 3-2: Power Output Test Data 

Frequency (MHz) Peak Conducted High Power (dBm) 

2405 20.1 

2440 20.3 

2470 20.2 

 
Test Personnel: 

Daniel W. Baltzell  October 9, 2014 

EMC Test Engineer Signature Date of Test 
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4 Duty Cycle Correction ï FCC §15.35(c) 

 
The theoretical worst-case duty cycle for the 802.15.4 system is 66% (-3.6 dB), and in the practical 
system the duty cycle is demonstrably lower as shown in the following plots.  Though the plots below 
show a lower duty cycle, -3.6 dB was used for the calculated average emissions in section 10.3 as it 
gives the worst-case values. 
 
The following plots are for justification for the 66% duty cycle correction factor.  This represents the 
maximum possible practical throughput of the system.  
 
The following two plots show a transmission which occupies about 4.25 ms in a 8.25 ms period, or 51.5% 
duty cycle. 

Plot 4-1: Transmit on/off Time (51.5% Duty Cycle) 

 
 
  






















































