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1.0    Job Description 
 
1.1    Client Information 
This EUT has been tested at the request of: 
Company: ThingMagic, LLC 
Contact: Rich Leiterman 
Telephone: 
Fax: 
Email: 

617-758-4130 
617-225-4410 
rich@thingmagic.com 

 
1.2    Equipment Under Test 
Equipment Type: RFID Reader 
Model Number(s): Mercury 4 
Serial number(s): 4x2-3 
Operating Frequency: 902-928 MHz (Channels 0 to 49) 
Antennas: M/A-Com Dual Circular 5.9 dBi Antenna M/N: MAAMAT0141  S/N: 

00053 
Accusort 3-Patch Shelf Antenna 10 dBi M/N: 0107164001 S/N: N/L 
Accusort 3-Patch Ramp Bottom Antenna 10 dBi M/N: 0107841001 S/N: 
N/L 

Manufacturer: ThingMagic, LLC 
EUT receive date: 4/21/2005 
EUT received condition: Good 
Test start date: 4/21/2005 
Test end date: 4/22/2005 
 
1.3    Test Plan Reference:  Tested according to RSS-210, ANSI C63.4(2003), and FCC CFR47 Parts 1, 
2 and 15  

     
1.4    Test Configuration 
 
The Mercury 4 is a modulated frequency hopping RFID reader.  It contains one radio with four transmit 
and four receive ports to allow multiple antennas to be connected to enhance the coverage area of the 
RFID reader.  Only one antenna can be utilized at any given moment.  Conducted measurements were 
performed at the output of the EUT’s transmit cables which will be supplied with the EUT. 
 
1.4.1. Cables: 

              Cable                             Shielding                                  Connector                      Length (m)  Qty.      
Power Cable None Metal/360 3 1 

Antenna Cables Coaxial/Foil/Braid Metal/360 6 2 
Ethernet Cable None Plastic 6 1 

Serial Cable Foil Metal/360 2 1  
 
1.4.2. Support Equipment: 
 

Name: 
Model No.: 
Serial No.: 

Toshiba Laptop 
1805-S207 
22021825PU 
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2.0 Test Summary 
 

TEST STANDARD RESULTS 

FCC CFR47 Part 15  
Subpart C 15.247 

RSS-210 Issue 5 6.2.2(o) 

 

SUB-TEST TEST PARAMETER COMMENT 

FCC 15.247(a)(2) 
FCC 1.1310 

RSS-210 6.2.2(o)(a2) 

RF Output Power and Exposure Pass 

FCC 15.207 
RSS-210 6.6 

AC Line-Conducted Emissions Pass 

FCC 15.247(c) 
RSS-210 6.2.2(o)(e1) 

Antenna Conducted Spurious Emissions 
and Band Edge Compliance 

Pass 

FCC 15.247(c), FCC 15.209 
RSS-210 6.3 

Radiated Emissions in Restricted Bands Pass 
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Line conducted emissions setup photos 
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Emissions Site Description: 
 
Site 2C (Middle Site) is a 3m and 10m sheltered emissions measurement range located in a light commercial 
environment in Boxborough, Massachusetts. It meets the technical requirements of ANSI C63.4-1992 and 
CISPR 22:1993/EN 55022:1994 for radiated and conducted emission measurements. The shelter structure is 
entirely fiberglass and plastic, with outside dimensions of 33 ft x 57 ft.  The structure resembles a quonset hut 
with a center ceiling height of 16.5 ft. 
 
The testing floor is covered by a galvanized sheet metal ground plane that is earth-grounded via copper rods 
around the perimeter of the site. The joints between individual metal sheets are bridged with a 2 inch wide 
metal strips to provide low RF impedance contact throughout.  The sheets are screwed in place with stainless 
steel, round-head screws every three inches.  Site illumination and HVAC are provided from beneath the 
ground reference plane through flush entry ports, the port covers are electrically bonded to the ground plane. 
 
A flush metal turntable with 12 ft. diameter and 5000 lb. load capacity is provided for floor-standing 
equipment. A wooden table 80 cm high is used for tabletop equipment. The turntable is electrically connected 
to the ground plane with three copper straps.  The straps are connected to the turntable at the center of it with 
ground braid.  The copper strap is directly connected to the ground plane at the edges of the turntable.  The 
turntable is located on the south end of the structure and the antennas are mounted 3 and 10 meters away to 
the north.  The antenna mast is a non-conductive with remote control of antenna height and polarization.  The 
antenna height is adjustable from 1 to 4 meters. 
 
All final radiated emission measurements are performed with the testing personnel and measurement 
equipment located below the ground reference plane.  The site has a full basement underneath the turntable 
where support equipment may be remotely located. Operation of the antenna, turntable and equipment under 
test is controlled by remote controls that manipulate the antenna height and polarization and with a turntable 
control.  Test personnel are located below the ellipse when measurements are performed, however the site 
maintains the ability of having personnel manipulate cables while monitoring test equipment. Ambient 
radiated emissions are 6 dB or more below the relevant FCC emission limits. 
 
AC mains power is brought to the equipment under test through a power line filter, to remove ambient 
conducted noise. 50 Hz (240 VAC single phase), 60 Hz power (120 VAC single phase, 208 VAC three 
phase), and 60 Hz (480 VAC three phase) are available. Conducted emission measurements are performed 
with a Line Impedance Stabilization Network (LISN) or Artificial Mains Network (AMN) bonded to the 
ground reference plane.  A removable vertical ground plane (2 meter X 2 meter area) is used for line-
conducted measurements for tabletop equipment.  The vertical ground plane is electrically connected to the 
reference ground plane. 
 
Measurement Uncertainty: 
 
Note that the measurement uncertainty contained herein is ±4.0 dB for radiated emissions and ±2.0 dB for 
line-conducted emissions.
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Band Edge Compliance (marker denotes lower band edge) 

 

 
Band Edge Compliance (marker denotes upper band edge) 
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Conducted Spurious, 1 GHz – 2 GHz 

 

 
Conducted Spurious, 2 GHz – 3 GHz 
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Conducted Spurious, 3 GHz – 4 GHz 

 

 
Conducted Spurious, 4 GHz – 5 GHz 
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Conducted Spurious, 5 GHz – 6 GHz 

 

 
Conducted Spurious, 6 GHz – 7 GHz 
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Conducted Spurious, 7 GHz – 8 GHz 

 

 
Conducted Spurious, 8 GHz – 9 GHz 
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Conducted Spurious, 9 GHz – 10 GHz 
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6.7   Test Results:

Company: Model #:
Engineer: Barometer: BAR2 Serial #:
Project #: Pressure: 1007mB Receiver:

Date: 04/21/05 Temp: 21c Antenna:
Standard: Humidity: 32% PreAmp:

Class: - Group: None Cable(s):
3 meters 3 meters Location: Site 2

Ant. Antenna Cable Pre-amp Filter
Detector Pol. Frequency Reading Factor Loss Factor Factor Net Limit Margin Bandwidth

Type (V/H) MHz dB(uV) dB(1/m) dB dB dB dB(uV/m) dB(uV/m) dB

AVG H 2708.178 18.0 30.4 4.5 20.1 -2.0 34.9 54.0 -19.1 1/3 MHz
AVG V 3610.904 21.3 32.3 5.4 20.4 -1.5 40.0 54.0 -14.0 1/3 MHz
AVG V 4513.630 18.6 32.9 6.1 21.0 -1.4 38.0 54.0 -16.0 1/3 MHz
AVG V 2744.319 18.4 30.2 4.5 20.1 -2.0 35.0 54.0 -19.0 1/3 MHz
AVG V 3659.092 22.9 32.4 5.4 20.4 -1.5 41.7 54.0 -12.3 1/3 MHz
AVG V 4573.865 22.7 33.0 6.2 21.1 -1.4 42.3 54.0 -11.7 1/3 MHz
AVG V 2781.966 19.7 30.4 4.6 20.2 -2.0 36.6 54.0 -17.4 1/3 MHz
AVG V 3709.288 25.9 32.5 5.4 20.4 -1.5 44.9 54.0 -9.1 1/3 MHz
AVG V 4636.610 20.8 33.2 6.2 21.2 -1.4 40.5 54.0 -13.5 1/3 MHz

AVG H 2708.178 16.8 30.4 4.5 20.1 -2.0 33.6 54.0 -20.4 1/3 MHz
AVG V 3610.904 17.3 32.3 5.4 20.4 -1.5 35.9 54.0 -18.1 1/3 MHz
AVG V 4513.630 17.1 32.9 6.1 21.0 -1.4 36.5 54.0 -17.5 1/3 MHz
AVG V 2744.319 15.0 30.2 4.5 20.1 -2.0 31.7 54.0 -22.3 1/3 MHz
AVG V 3659.092 17.7 32.4 5.4 20.4 -1.5 36.5 54.0 -17.5 1/3 MHz
AVG V 4573.865 18.4 33.0 6.2 21.1 -1.4 37.9 54.0 -16.1 1/3 MHz
AVG H 2781.966 16.0 30.7 4.6 20.2 -2.0 33.1 54.0 -20.9 1/3 MHz
AVG V 3709.288 20.1 32.5 5.4 20.4 -1.5 39.1 54.0 -14.9 1/3 MHz
AVG H 4636.610 17.1 34.0 6.2 21.2 -1.4 37.6 54.0 -16.4 1/3 MHz

AVG V 2708.178 16.8 30.1 4.5 20.1 -2.0 33.3 54.0 -20.7 1/3 MHz
AVG V 3610.904 17.3 32.3 5.4 20.4 -1.5 36.0 54.0 -18.0 1/3 MHz
AVG V 4513.630 17.0 32.9 6.1 21.0 -1.4 36.4 54.0 -17.6 1/3 MHz
AVG V 2744.319 14.4 30.2 4.5 20.1 -2.0 31.1 54.0 -22.9 1/3 MHz
AVG V 3659.092 16.9 32.4 5.4 20.4 -1.5 35.8 54.0 -18.2 1/3 MHz
AVG V 4573.865 16.5 33.0 6.2 21.1 -1.4 36.1 54.0 -17.9 1/3 MHz
AVG V 2781.966 15.0 30.4 4.6 20.2 -2.0 31.8 54.0 -22.2 1/3 MHz
AVG V 3709.288 16.9 32.5 5.4 20.4 -1.5 35.9 54.0 -18.1 1/3 MHz
AVG V 4636.610 17.0 33.2 6.2 21.2 -1.4 36.6 54.0 -17.4 1/3 MHz

Radiated Emissions / Interference

ThingMagic, LLC Mercury 4
Nicholas Abbondante 4X2-3
3075656 Agilent E7405A (AGL001)

HORN2 9-20-05 V3m.ant HORN2 9-20-05 H3m.ant

FCC 15.209 PRE8 11-16-05.amp
CBL028 12-1-2005.cbl CBL030 12-1-2005.cbl

Limit Distance: Test Distance:
Voltage/Frequency: 120V/60Hz Frequency Range: Restricted Bands

Peak: PK  Quasi-Peak: QP  Average: AVG  RMS: RMS;  Bandwidth denoted as RBW/VBW

M/A-Com Dual Circular 5.9 dBi Gain Antenna M/N: MAAMAT0141  S/N: 00053

Accusort 3-Patch Shelf Antenna 10 dBi M/N: 0107164001 S/N: N/L

Accusort 3-Patch Ramp Bottom Antenna 10 dBi M/N: 0107841001 S/N: N/L

Note that the Accusort antennas were tested with the 20’ + circulator + 2’ cable set which has the highest loss,
requiring the highest power at the reader.  The power at the end of the cable into the 10 dBi antenna was 26 dBm.
 The M/A-Com antenna was tested with 30 dBm at the end of the long cable set as specified in the user’s manual.
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Company: Model #:
Engineer: Barometer: BAR2 Serial #:
Project #: Pressure: 1007mB Receiver:

Date: 04/21/05 Temp: 21c Antenna:
Standard: Humidity: 32% PreAmp:

Class: B Group: None Cable(s):
3 meters 3 meters Location: Site 2

Ant. Antenna Cable Pre-amp Distance
Detector Pol. Frequency Reading Factor Loss Factor Factor Net Limit Margin Bandwidth

Type (V/H) MHz dB(uV) dB(1/m) dB dB dB dB(uV/m) dB(uV/m) dB

PK H 2708.178 29.4 30.4 4.5 20.1 -2.0 46.2 74.0 -27.8 1/3 MHz
PK V 3610.904 31.0 32.3 5.4 20.4 -1.5 49.7 74.0 -24.3 1/3 MHz
PK V 4513.630 28.2 32.9 6.1 21.0 -1.4 47.7 74.0 -26.3 1/3 MHz
PK V 2744.319 28.9 30.2 4.5 20.1 -2.0 45.5 74.0 -28.5 1/3 MHz
PK V 3659.092 31.0 32.4 5.4 20.4 -1.5 49.8 74.0 -24.2 1/3 MHz
PK V 4573.865 31.1 33.0 6.2 21.1 -1.4 50.6 74.0 -23.4 1/3 MHz
PK V 2781.966 29.8 30.4 4.6 20.2 -2.0 46.6 74.0 -27.4 1/3 MHz
PK V 3709.288 32.9 32.5 5.4 20.4 -1.5 51.9 74.0 -22.1 1/3 MHz
PK V 4636.610 30.1 33.2 6.2 21.2 -1.4 49.8 74.0 -24.2 1/3 MHz

PK H 2708.178 28.2 30.4 4.5 20.1 -2.0 45.0 74.0 -29.0 1/3 MHz
PK V 3610.904 29.3 32.3 5.4 20.4 -1.5 48.0 74.0 -26.0 1/3 MHz
PK V 4513.630 27.5 32.9 6.1 21.0 -1.4 47.0 74.0 -27.0 1/3 MHz
PK V 2744.319 28.4 30.2 4.5 20.1 -2.0 45.1 74.0 -28.9 1/3 MHz
PK V 3659.092 29.2 32.4 5.4 20.4 -1.5 48.0 74.0 -26.0 1/3 MHz
PK V 4573.865 29.4 33.0 6.2 21.1 -1.4 48.9 74.0 -25.1 1/3 MHz
PK H 2781.966 28.5 30.7 4.6 20.2 -2.0 45.6 74.0 -28.4 1/3 MHz
PK V 3709.288 30.0 32.5 5.4 20.4 -1.5 49.0 74.0 -25.0 1/3 MHz
PK H 4636.610 29.1 34.0 6.2 21.2 -1.4 49.6 74.0 -24.4 1/3 MHz

PK V 2708.178 28.0 30.1 4.5 20.1 -2.0 44.5 74.0 -29.5 1/3 MHz
PK V 3610.904 28.3 32.3 5.4 20.4 -1.5 47.0 74.0 -27.0 1/3 MHz
PK V 4513.630 27.5 32.9 6.1 21.0 -1.4 47.0 74.0 -27.0 1/3 MHz
PK V 2744.319 27.5 30.2 4.5 20.1 -2.0 44.2 74.0 -29.8 1/3 MHz
PK V 3659.092 28.3 32.4 5.4 20.4 -1.5 47.1 74.0 -26.9 1/3 MHz
PK V 4573.865 27.5 33.0 6.2 21.1 -1.4 47.0 74.0 -27.0 1/3 MHz
PK V 2781.966 27.4 30.4 4.6 20.2 -2.0 44.2 74.0 -29.8 1/3 MHz
PK V 3709.288 28.2 32.5 5.4 20.4 -1.5 47.2 74.0 -26.8 1/3 MHz
PK V 4636.610 27.4 33.2 6.2 21.2 -1.4 47.1 74.0 -26.9 1/3 MHz

Peak: PK  Quasi-Peak: QP  Average: AVG  RMS: RMS;  Bandwidth denoted as RBW/VBW

M/A-Com Dual Circular 5.9 dBi Gain Antenna M/N: MAAMAT0141  S/N: 00053

Accusort 3-Patch Shelf Antenna 10 dBi M/N: 0107164001 S/N: N/L

Accusort 3-Patch Ramp Bottom Antenna 10 dBi M/N: 0107841001 S/N: N/L

Voltage/Frequency: 120V/60Hz Frequency Range: Restricted Bands

CBL028 12-1-2005.cbl CBL030 12-1-2005.cbl
Limit Distance: Test Distance:

HORN2 9-20-05 V3m.ant HORN2 9-20-05 H3m.ant
FCC 15.209 PRE8 11-16-05.amp

Nicholas Abbondante 4X2-3
3075656 Agilent E7405A (AGL001)

Radiated Emissions / Interference

ThingMagic, LLC Mercury 4

Note that the Accusort antennas were tested with the 20’ + circulator + 2’ cable set which has the highest loss,
requiring the highest power at the reader.  The power at the end of the cable into the 10 dBi antenna was 26 dBm.
 The M/A-Com antenna was tested with 30 dBm at the end of the long cable set as specified in the user’s manual.
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Radiated Emissions in Restricted Bands Setup Photos 
 

 
 

 
 




