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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: RF Controls LLC
1400 South 3" Street
Suite 220
Saint Louis, MO 63104

EUT DESCRIPTION: 900MHz FHSS RF ID Reader Radio
MODEL: RFC-6100XR
SERIAL NUMBER: Prototype

DATE TESTED: January 2014 to February 2014

APPLICABLE STANDARDS

STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-210 Issue 8 Annex 8 Pass
INDUSTRY CANADA RSS-GEN Issue 3 Pass

FCC DA 00-705, Filing and Measurement Guidelines for Frequency Hopping Spread Spectrum
Systems.

UL Verification Services Inc. tested the above equipment in accordance with the requirements set forth in the
above standards. All indications of Pass/Fail in this report are opinions expressed by UL Verification Services
Inc. based on interpretations and/or observations of test results. Measurement Uncertainties were not taken
into account and are published for informational purposes only. The test results show that the equipment
tested is capable of demonstrating compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the conditions and modes
of operation as described herein. This document may not be altered or revised in any way unless done so by
UL Verification Services Inc. and all revisions are duly noted in the revisions section. Any alteration of this
document not carried out by UL Verification Services Inc. will constitute fraud and shall nullify the document.
This report must not be used by the client to claim product certification, approval, or endorsement by NVLAP,
NIST, any agency of the Federal Government, or any agency of any government.

Approved & Released For

UL Verification Services Inc. By: Tested By:
S =
Michael Ferrer Bart Mucha
EMC Engineer EMC ENGINEER
UL Verification Services Inc. UL Verification Services Inc.
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2. TEST METHODOLOGY
The tests documented in this report were performed in accordance with ANSI C63.10-2009, FCC CFR 47 Part
2, FCC CFR 47 Part 15, RSS-GEN Issue 3, and RSS-210 Issue 8, FCC publication DA 00-705.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 333 Pfingsten Road, Northbrook,
IL, USA.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 100414-0. The full scope of
accreditation can be viewed at http://ts.nist.gov/standards/scopes/100414.htm.

4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been calibrated in
accordance with the manufacturer's recommendations, and is traceable to recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) + Cable Loss
(dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY
Where relevant, the following measurement uncertainty levels have been estimated for tests performed on the
apparatus:

Test Range Equipment Uncertainty k=2
Conducted Emissions | 150k-30MHz LISN 2.29dB
Radiated Emissions 30-200MHz Bicon 3m Horz | 3.30dB
Radiated Emissions 30-130MHz Bicon 3m Vert 4.84dB
Radiated Emissions 130-200MHz Bicon 3m Vert 4.94dB
Radiated Emissions 200-1000MHz | LogP 3m Horz 3.46dB
Radiated Emissions 200-1000MHz | LogP 3m Vert 4.98dB
Radiated Emissions 30-200MHz Bicon 10m Horz | 4.27dB
Radiated Emissions 30-200MHz Bicon 10m Vert | 4.28dB
Radiated Emissions 200-1000MHz | LogP 10m Horz | 3.33dB
Radiated Emissions 200-1000MHz | LogP 10m Vert | 3.39dB

Radiated Emissions 1-6GHz Horn 5.02dB
Radiated Emissions 6-18GHz Horn 5.34dB
Radiated Emissions 18-26GHz Horn 6.60dB
Radiated Emissions 26-40GHz Horn 7.02dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT (Equipment Under Test) is a 900MHz FHSS RF ID Reader.

The radio module is manufactured by RF Controls LLC

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
902-928 T6.25 29.51 892.28

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an Generic Patch Circularly Polarized Antenna with a maximum gain of 5.5dBi.

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was RFRFCC000b031914, rev. 00b.

The EUT driver software installed in the host support equipment during testing was
EthtoSerialConfig.application, rev. 1.0.0.42.

The test utility software used during testing was EthtoSerialConfig.application, rev. 1.0.0.42.

5.5. WORST-CASE CONFIGURATION AND MODE

EUT can operate in three different modulation modes described by manufacturer as T6.25 (largest bandwidth),
T12.5 (medium bandwidth), and T25 (smallest bandwidth). Preliminary measurements showed that the output
power does not change with the bandwidth change. The only measurements conducted with all three
bandwidths were the bandwidth measurements and the band-edge measurements.

The EUT can be powered by either external DC power supply or PoE. Different powering modes for the EUT
does not change the radio characteristics.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number FCCID
Laptopt Computer Generic - - -

PoE Adapter Generic - -

/O CABLES

1/0O Cable List

Cable (Port # of identical |Connector [Cable Type |Cable Length|Remarks

No ports Type (m)

0 Enclosure |1 n/a n/a n/a -

1 Ethernet |1 RJ-45 Cat5 or Cat6 |>3m Standard Ethernet or PoE

Ethernet

2 DClnput |1 Round 2-wire <3m 12-24V DC Input

3 RF Port 1 UHF-f Coax >3m 500Hm In/Out Ant Port
TEST SETUP

The EUT is a fully functional, standalone device that incorporates a 900MHz FHSS RF Transceiver. It was
tested as such with standard 5.5dBi antenna attached. EUT can be powered via external DC power supply (not
provided by the manufacturer) or 48V PoE adapter.
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SETUP DIAGRAM FOR TESTS

Radiated Spurious Emissions Block Diagram

Antenna
EUT
EE 5
S

Antenna Port Measurements Block Diagram

EUT Attn SIA
) =
e £
miz
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this report:

Radiated Emissions — 10-Meter Chamber and Antenna Port

Description Manufacturer Model Identifier Cal. Date Cal. Due Date
EMI Test Receiver Rohde & Schwarz ESU EMC4323 20131227 20141231
Bicon Antenna Chase VBAG6106A EMC4078 20130213 20140228
Log-P Antenna Chase UPA6109 EMC4313 20131003 20141003
Spectrum Analyzer Rhode & Schwarz FSEK EMCA4182 20131226 20141231
Antenna Array UL BOMS EMC4276 20130912 20140930
Spectrum Analyzer Agilent N9030A (PXA) EMC4360 20131221 20141221
Attenuator - - - *- *-
* Characterized at the time of testing.
Conducted Emissions
Description Manufacturer Model Identifier Cal. Date Cal. Due Date
EMI Test Receiver Rohde & Schwarz ESCI EMC4328 Dec 30, 2013 Dec 30, 2014
Transient Limiter Electro-Metrics EM7600-2 EMC4224 N/A N/A
HighPass Filter Solar Electronics 2803-150 885551 N/A N/A
Attenuator HP 8494B 2831A00838 N/A N/A
LISN - L1 Solar 8602-50-TS-50-N EMC4052 Jan 15, 2014 Jan 16, 2015
LISN-L2 Solar 8602-50-TS-50-N EMC4064 Jan 15, 2014 Jan 16, 2015
ISN Teseq ISN T8-Cat6 EMC4345 Jan 15, 2014 Jan 16, 2015
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7. ANTENNA PORT TEST RESULTS

7.1.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the span. The VBW is
set to 2 RBW. The sweep time is coupled.

RESULTS

Channel T=6.25 BW kHz T=12.5 BW kHz T=25 BW kHz
20dB BW 99% BW 20dB BW 99% BW 20dB BW 99% BW

Low 238.9 226.05 129.0 115.33 85.13 76.25

Middle 238.1 225.04 129.2 114.59 85.46 76.47

High 237.5 224.95 128.9 114.23 85.26 76.49
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20 dB AND 99% BANDWIDTH for T=6.25

20dB
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20 dB AND 99% BANDWIDTH for T=12.5

20dB
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20 dB AND 99% BANDWIDTH for T=25
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Occupied Bandwidth Total Power 32.9 dBm D";f":: Occupied Bandwidth Total Power 32.3 dBm D;':::I'::
77.274 kHz uto den) 76.490 kHz uto Man|
Transmit Freq Error =334 Hz OBW Power 99.00 % Transmit Freq Error ~109 Hz OBW Power 99.00 %
x dB Bandwidth 85.26 kHz x dB -20.00 dB x dB Bandwidth 82.27 kHz x dB -20.00 dB
usa | i) Alignment Complatad —

wsa —
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REPORT NO: 10185788A DATE: April 11, 2014
FCC ID: WFQRFC-6100XR IC: 10717A-RFC6100XR

7.1.2. HOPPING FREQUENCY SEPARATION
LIMIT
FCC §15.247 (a) (1)
IC RSS-210 A8.1 (b)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum of 25
kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the VBW is set to
100 kHz. The sweep time is coupled.

RESULTS

In all cases the frequency separation is 500kHz. There was no difference in bandwidth with different modulation
applied.
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REPORT NO: 10185788A
FCC ID: WFQRFC-6100XR

DATE: April 11, 2014

IC: 10717A-RFC6100XR

HOPPING FREQUENCY SEPARATION

Near Bottom

Agilent Spectrum Analyzer - Swept SA

T RF S0 DC SEMSE:INT Ay ALIGH AUTO/MNORF 11,2954 AM Feb 28, 2014 Mark
Marker 4 904.250000000 MHz | #Avg Type: Log-Pwr TReCE[T- 5 5 ¢ arer
PNO: Wide Trig: Free Run Avg|Hold:>100/100 THPE| M ot
IFGain:Law #Atten: 30 dB pEEEEEFE Select Marker’
Mkrd 904.250 MHz 4
0 giav__Ref 20.00 dBm 8.336 dBm
O 0 O 0 |
0m Normal
-A0a
200
300 Delt
400
500
0D Fixed
-7n.o
Start 902.000 MHz Stop 905.000 MHz
Res BW 100 kHz #VBW 1.0 MHz Sweep 1.60 ms (3001 pts) o
kRl MODE[ TRCfScLl % ] v | FUNCTION [ FUNCTION WIDTH FUNCTION VALIE
1 N f 902.750 MHz 8.315 dBm
2 N f 903.250 MHz 8.322 dBm
3 N f 903.750 MHz 8.328 dBm i
W4 N f 904.250 MHz 8.336 dBm Properties >
5
6
7
]
9 More
10
" 10f2
12

ISTATUS
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REPORT NO: 10185788A DATE: April 11, 2014
FCC ID: WFQRFC-6100XR IC: 10717A-RFC6100XR

Near Center

Agilent Spectrum Analyzer - Swept SA
T RF S0 DC SEMSE:INT M ALIGH AUTO/MORF [11:32:42 AM Feb 28, 2014
Marker 4 915.250000000 MHz | i Free R Bavg Tipe: Log-Far macelTo 5 75 p|  Peak Search
PHO: Wid rig: Free Run vyg|Hold:> ekt
i iive = garten: 30 dB oerP PPPPP
Mkrd 915.250 MHz NextPeak
10 dRidiv  Ref 20.00 dBm 8.357 dBm
Log
100 .
ool Next Pk Right
-10.0
-20.0
-30.0 Next Pk Left
-40.0
-50.0
A Marker Delta
-ro.a
Center 914.750 MHz Span 3.000 MHz
[#Res BW 100 kHz #VBW 1.0 MHz MKr—CF
MER[MODE[TRC[SELl % [ v | FUNCTION ]
1 N f 913.750 MHz 8.355 dBm
2 N f 914.250 MHz 8.354 dBm
3 N f 914.750 MHz 8.333 dBm
I f 915.250 MHz 8.357 dBm Mkr—RefLvi
5
6
7
8
9 More
1‘13 10f2
12
msG |1 Alignment Completed STATUS
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FCC ID: WFQRFC-6100XR IC: 10717A-RFC6100XR
Near Top
Agilent Spectrum Analyzer - Swept SA
T RF S0Q  DC SEMSE:INT M ALIGH AUTO/MORF [11:37:14 AM Feb 28, 2014
Marker 1 927.250666667 MHz | #Avg Type: Log-Pwr mact[To5 5| Peak Search
PHO: Wide Trig: Free Run Avg|Hold:>100/100 THPE | it
IFGain:Low = #Atten: 30 dB oerP PPPPP
Mkr1 927.250 7 MHZ NextPeak
10 dRidiv  Ref 20.00 dBm 8.217 dBm
Log : ‘
100 ‘. .
o Next Pk Right
-10.0
S20.0
0.0 Next Pk Left|
-40.0
-50.0
A : Marker Delta
-ro.a
Start 924.000 MHz Stop 928.000 MHz
Res BW 100 kHz #VBW 1.0 MHz MKr_CF
N f 927250 7 MHz 8217 dBm
2 N f 926.750 7 MHz 8210 ¢Bm
3 N f 926.250 7 MHz $.230 dBm
4 N f 925.750 7 MHz 8.244 dBm Mkr—RefLvl
5
]
7
8
9 More
1‘13 10f2
12
MSG ISTATUS
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REPORT NO: 10185788A DATE: April 11, 2014
FCC ID: WFQRFC-6100XR IC: 10717A-RFC6100XR

7.1.3. NUMBER OF HOPPING CHANNELS

LIMIT

FCC §15.247 (a) (1) (i)
IC RSS-210 A8.1 (c)

For frequency hopping systems in the band 902-928 MHz: if the -20 dB bandwidth of the hopping channel is
less than 250 kHz, the system shall use at least 50 hopping channels and the average time of occupancy on
any channel shall not be greater than 0.4 seconds within a 20-second period. If the -20 dB bandwidth of the
hopping channel is 250 kHz or greater, the system shall use at least 25 hopping channels and the average
time of occupancy on any channel shall not be greater than 0.4 seconds within a 10-second period. The
maximum allowed -20 dB bandwidth of the hopping channel is 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire authorized
band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a maximum of 1 % of the
span. The analyzer is set to Max Hold.

RESULTS

Total number of channels is 50, regardless of modulation.
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FCC ID: WFQRFC-6100XR IC: 10717A-RFC6100XR

NUMBER OF HOPPING CHANNELS

5p UL EMC Test System 28 Fek 2814 11:16:16
| | : | | Antenno Fort Conducted
: : : : : RF Controls
A oo proo o |RFe-BlEmExR
1 1 = 1 3 For 38dBm, Att2.5, T6.25
2 A
10} n 1
0 0 A N 0 S —
o
_ 'I @ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
BB
.
B
568 ‘ ‘ ' ‘ M=/ ' ' ‘ ‘ I36

FPE(:‘UEWCB [MHZ)

Range (HHz! Dst B VB / g Tup Sisp  Pts #psthde  Label
1 :90-539 FEK 10k M/ LogPurUideal  MutoTpled 3080 LoFMAH  Loh
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REPORT NO: 10185788A DATE: April 11, 2014
FCC ID: WFQRFC-6100XR IC: 10717A-RFC6100XR

7.1.4. AVERAGE TIME OF OCCUPANCY
LIMIT
FCC §15.247 (a) (1) (i)
IC RSS-210 A8.1 (c)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a period of 0.4
seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered on a single,
selected hopping channel. The width of a single pulse is measured in a fast scan. The number of pulses is
measured in a 3.16 second scan, to enable resolution of each occurrence.

For frequency hopping systems in the band 902-928 MHz: if the -20 dB bandwidth of the hopping channel is
less than 250 kHz, the system shall use at least 50 hopping channels and the average time of occupancy on
any channel shall not be greater than 0.4 seconds within a 20-second period. If the -20 dB bandwidth of the
hopping channel is 250 kHz or greater, the system shall use at least 25 hopping channels and the average
time of occupancy on any channel shall not be greater than 0.4 seconds within a 10-second period. The
maximum allowed -20 dB bandwidth of the hopping channel is 500 kHz.

RESULTS

The Transmitter is active only 397.8mS in 20-second period.
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FCC ID: WFQRFC-6100XR IC: 10717A-RFC6100XR
Agilent Spectrum Analyzer - Swepk 5A :
RF S0&  DC SEMSEINT| ALIGH AUTO 11:52:59 &M , 2014
[Sweep Time 20.00 s | Avg Type: Log-Pwr macelo 545 6| SweeplControl
PNO-Fast —»—~ Trig: Video TYPE | Wi
IFGain:Low Atten: 30 dB pET|P NN NN Sweep Time|
20.00 s
Ref Offset 209 dB Mkr1 397.8 ms
10 gsiciv__Ref 40.90 dBm -27.71 dBm
309 TR
209
109
0.900
910
9.1
291
. Gate’
[Off LO]
491
Points
Center 927.250000 MHz Span 0 Hz 4001
Res BW 3.0 MHz #VBW 8.0 MHz Sweep 20.00 s (4001 pts)
|MSG‘ |STATUS|
* Emission in the middle of the plot above is from adjacent channel.
Agilent Spectrum Analyzer - Swept 54
RF s0Q  DC SEMSE:INT] ALIGH AUTO 11:55:46 AM Fel Mark
Marker 3 25.7400 s Avg Type: Log-Pwr TRaCE arker
PNO: Fast —»— 1rig: Video TYPE [ Wit
IFGain:Law Atten: 30 dB el Marker Table
Ref Offset 209 dB MKr3 25.74 sflon off
10 dRidiv  Ref 40.90 dBm 29.33 dBm
Log ’ |
e === Marker Count
209 [off]
109
0.900 couple
910 Markers
-19.1 on off
291
391
-49.1
Center 927.250000 MHz Span 0 Hz
Res BW 3.0 MHz #VBW 8.0 MHz Sweep 40.00 s (4001 pts)
g | | v | FUNETION [ FUNCTION WIDTH FLINCTION VALLIE
0.000 s 29.34 dBrm
400.0 ms 28.27 dBm
2574s 29.33 dBm
2614 s -27.97 dBm All Markers Off|
More
2 0f2
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REPORT NO: 10185788A DATE: April 11, 2014
FCC ID: WFQRFC-6100XR IC: 10717A-RFC6100XR

7.1.5. OUTPUT POWER

LIMIT

815.247 (b) (2)
RSS-210 Issue 7 Clause A8.4

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer the analyzer bandwidth is set to a value greater
than the 20 dB bandwidth of the EUT.

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 902.75 29.51 30 -0.50
Middle 914.75 29.49 30 -0.52
High 927.25 29.32 30 -0.68
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OUTPUT POWER

Low Channel
Agilent Spectrum Analyzer - Swept 54
T RF 500 DC SEMSE:INT {LALIGN AUTOfMORFE |09:03:51 AM Feh 28, 2014 Peak S h
Marker 1 902.775000000 MHz | Avg Type: Log-Pwr TReCE[T- 535 6 eax Searc
PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100 THPE| M ettt
IFGain:Low #Atten: 30 dB DET/F ML HLHT
Ref Offsst 209 dB Mkr1 902.775 0 MHz NextPeak
10 geiciv__Ref 40.90 dBm 29.505 dBm
. L Next Pk Right
209
Next Pk Left
109
0.900
Marker Delta|
-9.10
=181
Mkr—CF
-291
-9 Mkr—RefLvi
=481
More|
Center 902.750 MHz Span 10.00 MHz 1of2
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.07 ms (4001 pts)
|M5G‘ |STATUS|
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Middle Channel

Agilent Spectrum Analyzer - Swept SA
T RF S0Q  DC SEMSE:INT M ALIGH AUTO/MNORF |09:32:42 AM Feb 28, 2014 Peak S h
Marker 1 914.690000000 MHz | Avg Type: Log-Pwr TReCE[T- 555 5 eax Searc
PNO: Fast (g Trig: Free Run Avg|Hold:>100/100 THPE | it
IFGain:Low #Atten: 30 dB DET/F ML HLHT
Ref Offsst 209 dB Mkr1 914.690 0 MHz NextPeak
10gBidly__Ref 40.90 dBm 29.485 dBm
|
. & Next Pk Right
209
Next Pk Left|
109
0.900
Marker Delta|
-9.10
=191
Mkr—CF
=291
-394 Mkr—RefLvl
=491
More
Center 914.750 MHz Span 10.00 MHz 10f2
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.07 ms (4001 pts)
|MSG‘ |STATUS|
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FCC ID: WFQRFC-6100XR IC: 10717A-RFC6100XR
High Channel
Agilent Spectrum Analyzer - Swept SA
T RF S0Q  DC SEMSE:INT M ALIGH AUTO/MNORF |09:33:51 AM Feb 28, 2014 Peak S h
Marker 1 927.195000000 MHz | Avg Type: Log-Pwr macEfl[5345 5 eax Searc
PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100 THPE | it
IFGain:Low #Atten: 30 dB DET|P LR HH
Ref Offsst 209 dB Mkr1 927.195 0 MHz NextPeak
1L%3|B.idiv Ref 40.90 dBm 29.319 dBm
- J Next Pk Right
209
Next Pk Left|
o9
0.900
Marker Delta|
-9.10
=191
Mkr—CF
=291
-39.1 Mkr—RefLvi
-49.1
More
Center 927.250 MHz Span 10.00 MHz 10f2
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.07 ms (4001 pts)
|MSG‘ |STATUS|
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FCC ID: WFQRFC-6100XR IC: 10717A-RFC6100XR

7.1.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to 100 kHz. The
video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 10 GHz is investigated with the transmitter set to the lowest, middle, and highest
channels.

The band edges at 902 and 928 MHz are investigated with the transmitter set to the normal hopping mode and
single channel mode.

RESULTS
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SPURIOUS EMISSIONS, LOW CHANNEL

46 UL EMC Test System 18 Fekr 2814 112485
A | | P iﬁntenma FPart Conducted

{RF 1Controls

VIMolk | : RFC-01BEXR

HTH MoxPur 384Bm

AttnSetting 3. 75d4B

=-|RED LoCh, GRN:MidCh, CYN:iHiCh

e I 7 ‘ —1pag ‘ D

Frequency (MH=z2
Range (Hhz) Det.  ABI VBN / fivg Typ Sueen Fte  #ipetode  Lobe|  Range (HH) Det  REH LB/ ivg Typ Sueep Pts  BipsHode  Label
1:38- 1788 FEAK 108k 1M/ Log-Pur(liden)  Auto/Cpled 3881 Inf/MAH  Loth
2:[B98- 1 BOHR FEAK 108l 1M/ Log-Pur(Midea)  Auto'Tpled 961 Inf/MARH Lotk
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SPURIOUS EMISSIONS, MID CHANNEL

UL EMC Test System 18 Fekr 2814 112485
A | | P iﬁntenma FPart Conducted

{RF Lontrols

VMode | : RFC-01BEXR

HTH MoxPur 38dBm

AttnSetting 3. 75d4B

=-|RED: LoCh, GRN:MidCh, CYN:iHiCh

| dBm MidCh

—-3e

-4

-50

e I 7 ‘ —1pag ‘ D
Fﬁequemcg CMH=z2

Range (Hhz) Dat.  ABI VBN / fivg Typ Sueep Ptz #ipetoce  Lobe|  Range (HH) Det  REH LEI 7 ivg Typ Sueep Pis  WipsHode  Label
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SPURIOUS EMISSIONS, HIGH CHANNEL

UL EMC Test System 18 Feb 2814 11:24:45
A | | P iﬁntenma FPart Conducted

RF Bontrols
Moda | : RFC-61BEXR
TX MoxPwr 38dBm
HAttnSetting 3. 75dB
-+-|RED:LeCh, GRW:MidCh, CYN:HiCh

4

36

20

e I 7 ‘ —1pag ‘ D
Fﬁequemcg CMHZ2

Range (HHz) Det  ABI BN / fivg Typ Sueep Ptz #ipsMoce  Lobe|  Range (M) Det  RBH LB/ ivg Typ Sueep Pts  WipsHode  Lobel
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SPURIOUS BANDEDGE EMISSIONS LOW CHANNEL HOPPING OFF

Agilent Spectrum Analyzer - Swept 54
T RF S0&  DC SEMSEINT] A ALIGN 2UTO/MNORF [10:43:36 AM Feh 28, 2014 T IDet
Marker 2 902.000000000 MHz | Tria: Frae R Avg Type: Log-Pwr TRAcE e ise race/le
PNO: Wide () | flg:Freekun ARG
IFGain:Low #Atten: 30 dB DET|P M Select.rraceb
Ref Offsot 20.9 dB Mkr2 902.000 00 MHz 1
10 dBidiv__Ref 40.90 dBm -32.42 dBm
Log 1
09
L VAN ClearWrite
109 / \
N
0,500 ; L

/ N
810 Trace Average
/ \

1901

291 "2 Fﬁ"r \rm

4 3 A
R R oot MWM"W Nm““wbwm Max Hold
491
Center 902.000 MHz Span 5.000 MHz

#Res BW 100 kHz

N f 902.753 75 MHz 29.23 dBm
N 1 f 902.000 00 MHz 32422 dBm
3N 1 f 901.266 25 MHz -41.499 dBm View/Blank
4 N 1 f 899.606 25 MHz -43.454 dBm P
5 View
6
7
8
9 More|
10
i 10f3
12
MSG ISTATUS
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FCC ID: WFQRFC-6100XR IC: 10717A-RFC6100XR

SPURIOUS BANDEDGE EMISSIONS HIGH CHANNEL HOPPING OFF

Agilent Spectrum Analyzer - Swept SA

T RF S0 DC SEMSE:INT Ay ALIGH AUTO/MNORF 104614 4 g, 2014 Mark
Marker 4 929.697500000 MHz |T o FreaR Avg Type: Log-Pwr TacefiTa3 45 & arker
PNO: Wide 0 | [1g:Free Run
IFGain:Low #Atten: 30 dB perf RAENE Select Marker’
Ref Offset 20.9 dB Mkrd 929.697 50 MHz 4
10 dBidiv. Ref 40,90 dBm -44.26 dBm
Log 1
)
09
0.9 \ Normal

o8 r/ \

D.QD.D / \"

810 ﬂ ‘h\

Delt
-19.1 '/ \‘& 3
291 kil T
9.1 )IV'/J Y\‘H\m 3 -
R R —— iYL T Fixed
-49.1
Center 927.250 MHz Span 5.000 MHz
[#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.67 ms (4001 pts) o
MrR[MODE[ TRCTSCLl = | v ] _FUNCTION [ FUNCTIONWID FUNCTION VALUE
1 N 1 f 927.255 00 MHz 29.12 dBm
2 N 1 f 928.000 00 MHz -31.46 dBm
3 N 1 f 928.941 25 MHz -42.44 dBm i
M N 1 f 929.697 50 MHz -44.26 dBm Properties >
5
6
7
]
9 More
10
" 10f2
12
msa | i) Alignment Completed STATUS
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FCC ID: WFQRFC-6100XR IC: 10717A-RFC6100XR

SPURIOUS BANDEDGE EMISSIONS ALL CHANNELS HOPPING ON

S

11:87.:28

UL EMC Test System 28 Fekb 2814

Antenno Fort Conducted

RF Contrals
TIRFC-61HBXR
For 3B8dBm, Att2.5, T6.25

46

36 3 rrrrrrrr
| : I‘ll

Ll U

878 ‘ ‘ ' ‘ M=/
Fregusncy (MHz2

968

Range (HHz) et ABI VB / fig Typ Sueep Pts #ipshode  Lobe
| :878-068 FEAC 100k M/ Log-Pur (Viden)  Aubo/Cpled 3681 InPMAKH Loth
RF Controls
RFC-6100XR
For 30dBm, Att2.5, T6.25
Trace Markers
Test Meter
Marker Frequency Reading Path Level
No. MHz (dBm) Detector FactordB | dBm
1 902.76 8.29 | PK 21 29.29
2 915.27 8.41 | PK 20.9 29.31
3 927.27 8.19 | PK 21 29.19
4 902.00 -53.96 | PK 21 -32.96
5 927.96 -48.63 | PK 21 -27.63
6 928.00 -48.61 | PK 21 -27.61
7 928.47 -59.83 | PK 21 -38.83
8 879.33 -53.87 | PK 20.9 -32.97
9 880.71 -53.86 | PK 20.9 -32.96
10 883.83 -54.6 | PK 20.9 -33.7
11 938.34 -47.48 | PK 21 -26.48
12 941.49 -45.05 | PK 21 -24.05
13 948.72 -46.67 | PK 21 -25.67
PK - Peak detector
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8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

IC RSS-210 Clause 2.6 (Transmitter)

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uV/m) at 3m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to EUT distance is
3 meters. The EUT is configured in accordance with ANSI C63.4:2003. The EUT is set to transmit in a
continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection measurements
or 120 kHz for quasi-peak detection measurements. Peak detection is used unless otherwise noted as quasi-
peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video bandwidth is set to 1
MHz for peak measurements and 10 Hz for average measurements.

The spectrum from 30 MHz to 10 GHz is investigated with the transmitter set to the lowest, middle, and highest
channels in the 900 MHz band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The EUT is rotated
through 360 degrees to maximize emissions received. The antenna is scanned from 1 to 4 meters above the
ground plane to further maximize the emission. Measurements are made with the antenna polarized in both the
vertical and the horizontal positions.
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REPORT NO: 10185788A DATE: April 11, 2014
FCC ID: WFQRFC-6100XR IC: 10717A-RFC6100XR

8.2. RADIATED SPUROUS BELOW 1 GHz

8.2.1. Radiated Spurious Emissions 30MHz-1GHz TX Hopping, with POE

UL EMC Test System 26 Feb 2814 19:51:15
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* The area between 800MHz to1GHz above the limit is product of the HPF. There are no restricted bandedges
covered by the HPF and there were no spurious emissions recorded any restricted bands below 1GHz.
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REPORT NO: 10185788A DATE: April 11, 2014

FCC ID: WFQRFC-6100XR IC: 10717A-RFC6100XR
RF Controls
Model# RFC-6100XR
w/ 5.5dBi Ant
120V/60Hz 48VDC PoE TX Hopping
Red: Horizontal Green: Vertical
Trace Markers
47 CFR
Part
Test Meter Antenna | Path 15.209
Marker | Frequency | Reading Factor Factor | BRF | Level Limit Margin | Azimuth | Height
No. MHz dBuV Detector | dB/m dB dB dBuV/m | dBuV/m | dB Degs cm Polarity
1 181.13 4391 | PK 158 | -29.2 | - 30.51 33.07 -2.56 | 0-360 400 | H
4 64.8075 4712 | PK 6.2 -30 | - 23.32 29.55 -6.23 | 0-360 249 | V
5 106.67 4545 | PK 116 | -298 | - 21.25 33.07 -5.82 | 0-360 9|V
6 108.795 45 | PK 12| -298 | - 212 33.07 -5.87 | 0-360 9|V
7 138.4175 4017 | PK 142 | -297 | - 2467 33.07 -8.4 | 0-360 9|V
10 181.64 4541 | PK 159 | -292 | - 32.11 33.07 -0.96 | 0-360 9 |V
2 244.2667 4221 | PK 116 | -26.6 0.2 2741 35.57 -8.16 | 0-360 39 | H
3| 921.7333 43 | PK 229 | 249 | 828 123.8 35.57 88.23 | 0-360 19 | H
8 | 242.2667 36.87 | PK 115 | -266 0.1 21.87 35.57 -13.7 | 0-360 39 |V
9 | 909.7333 58.98 | PK 233 | -247 | 56.1 113.68 35.57 78.11 | 0-360 199 | V
Radiated Emission Data
181.1853 43.04 | QP 158 | -292 | - 29.64 33.07 -3.43 263 333 | H
181.1853 43.75 | QP 158 | -292 | - 30.35 33.07 -2.72 360 100 | V
106.69733 4199 | QP 116 | -298 | - 23.79 33.07 -9.28 28 123 | V
108.8334 4157 | QP 121 299 | - 23.77 33.07 9.3 251 120 | V
64.801 4355 | QP 6.2 230 | - 19.75 29.55 9.8 35 239 | V
PK - Peak detector
QP - Quasi-Peak detector
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REPORT NO: 10185788A
FCC ID: WFQRFC-6100XR

DATE: April 11, 2014
IC: 10717A-RFC6100XR

1.1.1. Radiated Spurious Emissions 30MHz-1GHz TX Hopping, with External 24VDC

Supply

gg DL _EMC Test Syetem 26 Feb 2814 19:21:25
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* The area between 800MHz to1GHz above the limit is product of the HPF. There are no restricted bandedges
covered by the HPF and there were no spurious emissions recorded in any restricted bands below 1GHz.
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REPORT NO: 10185788A DATE: April 11, 2014

FCC ID: WFQRFC-6100XR IC: 10717A-RFC6100XR
RF Controls
Model# RFC-6100XR
w/ 5.5dBi Ant
120V, 60Hz w/ external 24VDC TX Hopping
Red: Horizontal Green: Vertical
Trace Markers
47 CFR
Part
Test Meter Antenna | Path 15.209
Marker | Frequency | Reading Factor Factor | BRF | Level Limit Margin | Azimuth | Height
No. MHz dBuV Detector | dB/m dB dB dBuV/im | dBuV/im dB Degs cm Polarity
1 101.9525 3469 | PK 10.9 -29.8 - 15.79 33.07 | -17.28 | 0-360 400 | H
2 188.525 3349 | PK 15.9 -29.1 - 20.29 33.07 | -12.78 | 0-360 400 | H
3 68.9725 43.52 | PK 6.1 -30 - 19.62 29.55 -9.93 | 0-360 400 | V
4 77175 4898 | PK 6.6 -29.9 - 25.68 29.55 -3.87 | 0-360 400 | V
5 101.91 4439 | PK 10.9 -29.8 - 2549 33.07 -7.58 | 0-360 9 |V
6 143.305 36.31 | PK 14.3 -29.7 - 20.91 33.07 | -12.16 | 0-360 9|V
7 907.2 60.23 | PK 232 248 | 554 114.03 3557 | 7846 | 0-360 9 | H
8 | 909.7333 60.03 | PK 233 247 | 561 114.73 3557 | 79.16 | 0-360 199 | V
Radiated Emission Data
FCC Part
Test Meter Antenna | Path 15 Class
Frequency | Reading Factor Factor | BRF | Level B 10m Margin | Azimuth | Height
MHz dBuV Detector | dB/m dB dB dBuV/im | dBuVim dB Degs cm Polarity
77.2014 48.08 | QP 6.6 -29.9 - 24.78 29.55 -4.77 28 3% |V
PK - Peak detector
QP - Quasi-Peak detector
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REPORT NO: 10185788A
FCC ID: WFQRFC-6100XR

DATE: April 11, 2014
IC: 10717A-RFC6100XR

1.1.1. Radiated Spurious Emissions 30MHz-1GHz RX/ Digital Hopping, with PoE
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Rev 9.5 12 Dec 26013

FE 36-1668 MHz 18m with SingleSegments TST %
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REPORT NO: 10185788A DATE: April 11, 2014

FCC ID: WFQRFC-6100XR IC: 10717A-RFC6100XR
RF Controls
Model# RFC-6100XR
w/ 5.5dBi Ant
120V/60Hz 48VDC PoE RX Mode
Red: Horizontal Green: Vertical
Trace Markers
Test Meter Antenna | Path 47 CFR Part
Marker | Frequency | Reading Factor Factor | Level 15.209 Limit | Margin | Azimuth | Height
No. MHz dBuV Detector | dB/m dB dBuV/m | dBuV/im dB Degs cm Polarity
1 96.385 3762 | PK 10 | -29.8 17.82 33.07 | -15.25 | 0-360 400 | H
2 182.32 4446 | PK 159 | -29.2 31.16 33.07 -1.91 | 0-360 400 | H
4 66.21 4783 | PK 6.2 -30 24.03 29.55 -5.52 | 0-360 249 |V
5 104.7575 4516 | PK 114 | -29.8 26.76 33.07 -6.31 | 0-360 9|V
6 106.7125 45.07 | PK 116 | -29.8 26.87 33.07 6.2 | 0-360 249 | V
7 108.8163 4565 | PK 12 | -299 21.75 33.07 -5.32 | 0-360 9 |V
8 181.81 46.27 | PK 159 | -29.2 3297 33.07 -0.1 | 0-360 9 | V
3 | 238.9333 4264 | PK 112 | -26.6 271.24 35.57 -8.33 | 0-360 399 | H
9 238 375 | PK 112 | -26.6 221 35,57 | -13.47 | 0-360 399 | V
10 | 879.7333 3229 | PK 228 | -249 30.19 35.57 -5.38 | 0-360 299 | V
Radiated Emission Data
181.8642 4342 | QP 159 | -29.2 30.12 33.07 -2.95 238 353 | H
181.8642 4553 | QP 159 | -29.2 3223 33.07 -0.84 32 100 | V
66.212059 4342 | QP 6.2 -30 19.62 29.55 -9.93 223 230 | V
104.74222 4268 | QP 113 | -298 24.18 33.07 -8.89 60 119 | V
106.6875 4251 | QP 116 | -29.8 24.31 33.07 -8.76 59 107 | V
108.77224 43.03 | QP 12 | -29.8 25.23 33.07 -1.84 89 115 | V
879.66413 31.07 | QP 228 | -24.9 28.97 35.57 6.6 101 297 |V
PK - Peak detector
QP - Quasi-Peak detector
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REPORT NO: 10185788A
FCC ID: WFQRFC-6100XR

DATE: April 11, 2014
IC: 10717A-RFC6100XR

8.2.2. Radiated Spurious Emissions 30MHz-1GHz RX/ Digital Hopping, with External

24VDC Supply
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FE 36-1668 MHz 18m with SingleSegments TST % Fewv 9.5 12 Dec 2813
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REPORT NO: 10185788A DATE: April 11, 2014

FCC ID: WFQRFC-6100XR IC: 10717A-RFC6100XR
RF Controls
Model# RFC-6100XR
w/ 5.5dBi Ant
120V/60Hz w/ external 24VDC RX Mode
Red: Horizontal Green: Vertical
Trace Markers
47 CFR
Part
Test Meter Antenna | Path 15.209
Marker | Frequency | Reading Factor Factor | Level Limit Margin | Azimuth | Height
No. MHz dBuV Detector | dB/m dB dBuV/im | dBuV/m dB Degs cm Polarity
9 98.425 38.83 | PK 104 | -299 19.33 33.07 | -13.74 | 0-360 400 | H
1 66.3375 47.77 | PK 6.2 -30 23.97 29.55 -5.58 | 0-360 249 | V
2 745825 4593 | PK 6.4 -30 22.33 29.55 -7.22 | 0-360 400 | V
3 98.425 46.63 | PK 104 | -299 2713 33.07 -5.94 | 0-360 PV
4 101.91 46.85 | PK 109 | -29.8 27.95 33.07 -5.12 | 0-360 9 |V
5 104.715 4852 | PK 113 | -298 30.02 33.07 -3.05 | 0-360 9|V
6 106.7125 4953 | PK 116 | -29.8 31.33 33.07 -1.74 | 0-360 9 |V
7 108.8375 46.07 | PK 12.1 -29.9 28.27 33.07 -4.8 | 0-360 9|V
8 148.15 43.09 | PK 146 | -296 28.09 33.07 -4.98 | 0-360 NV
Radiated Emission Data
66.27139 4661 | QP 6.2 -30 22.81 29.55 6.74 77 212 | V
98.4503 4473 | QP 104 | -299 25.23 33.07 -7.84 115 125 | V
101.87178 46.38 | QP 109 | -29.8 2748 33.07 -5.59 131 130 | V
104.7428 46.58 | QP 113 | -298 28.08 33.07 -4.99 125 120 | V
106.69669 46.59 | QP 116 | -29.8 28.39 33.07 -4.68 147 122 | V
108.83414 4255 | QP 12.1 -29.9 24.75 33.07 -8.32 101 116 | V
148.13002 40.57 | QP 146 | -296 25.57 33.07 -7.5 147 103 | V
PK - Peak detector
QP - Quasi-Peak detector
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REPORT NO: 10185788A
FCC ID: WFQRFC-6100XR

DATE: April 11, 2014
IC: 10717A-RFC6100XR

8.3.

TRANSMITTER ABOVE 1 GHz

8.3.1. Radiated Emissions 1GHz — 10GHz Low Channel External 24VDC
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REPORT NO: 10185788A DATE: April 11, 2014

FCC ID: WFQRFC-6100XR IC: 10717A-RFC6100XR
RF Controls
Model: RFC-6100XR
w/ 5.5dBi Ant, w/ PoE
TXLoCh
RED: Horizotal GRN: Vertical
Trace Markers
1-2GHz 1-2MHz
47 CFR
Band Part
Test Meter Antenna | Reject | BOMS 15.209
Marker | Frequency | Reading Factor Filter Factor | Level Limit Margin | Azimuth | Height
No. GHz dBuV Detector | dB/m dB dB dBuV/m | dBuVim dB Degs cm Polarity
1] *1.008 752 | PK 274 1] -55.88 47.72 54 -6.28 | 0-360 100 | H
2 1.9439 65.19 | PK 314 05 | -52.97 4412 54 -9.88 | 0-360 149 | H
3 21341 65.99 | PK 215 - -52.06 3543 54 | -18.57 | 0-360 150 | H
4 | *2.7087 62.75 | PK 221 - -50.69 34.16 54 | -19.84 | 0-360 150 | H
5 1.9459 674 | PK 314 05 | -52.97 46.33 54 -7.67 | 0-360 150 | V
6 2.1301 7527 | PK 215 - -52.13 44.64 54 -9.36 | 0-360 150 | V
7 | *2.7087 65.35 | PK 221 - -50.69 36.76 54 | -17.24 | 0-360 150 | V
PK - Peak detector
* Indicates frequencies in FCC/IC restricted bands
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DATE: April 11, 2014

REPORT NO: 10185788A
IC: 10717A-RFC6100XR

FCC ID: WFQRFC-6100XR

8.3.2. Radiated Emissions 1GHz — 10GHz Middle Channel External 24VDC

5 Fek 2814 12:54 .86
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REPORT NO: 10185788A DATE: April 11, 2014

FCC ID: WFQRFC-6100XR IC: 10717A-RFC6100XR

RF Controls

Model: RFC-6100XR

w/ 5.5dBi Ant, w/ extenal 24VDC

TX Mid Ch

RED: Horizotal GRN: Vertical

Trace Markers

Test Meter Band |BOMS 47 CFR Part

Marker |Frequency |Reading Antenna Reject |Factor |Level 15.209 Limit |Margin  [Azimuth  [Height

No. GHz dBuV Detector |Factor dB/m [Filter dB|dB dBuV/m |dBuV/m dB Degs cm Polarity
1* 1.002 77.7|PK 274 11| -55.85 50.35 54|  -3.65|0-360 100H
2 1.9519 63.97|PK 31.5 0.5 -52.97 43 54 -11]0-360 100‘H
5 21321 69.2|PK 215 - -52.09 38.61 54| -15.39|0-360 150‘H
6" 2.7447 66.48|PK 221 - -50.67 37.91 54| -16.09|0-360 150‘H
7 2.1321 69.2]PK 215 - -52.09 38.61 54| -15.39|0-360 150H
3 1.0741 74.22|PK 27.2 0.5 -55.88]  46.04 54|  -7.96|0-360 150[V
4 1.9439 69.74|PK 314 0.5 -52.97| 4867 54|  -5.33|0-360 150|V
8 2.1341 76.4PK 215 - -52.06]  45.84 54|  -8.16/0-360 150\V
9 2.7447 64.46|PK 21 - -50.67 35.89 54| -18.11/0-360 150[V

PK - Peak detector

* Indicates frequencies in FCC/IC restricted bands
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FCC ID: WFQRFC-6100XR IC: 10717A-RFC6100XR

8.3.3. Radiated Emissions 1GHz — 10GHz Middle Channel PoE Adapter

11E]UL EMC Test System 5 Fek 2814 13:21:19
FPrel iminory Rodiaoted Emissioms
RF Controls=
TBB o Model . RFC—61B3XR
w/” 5.54dBi Armt, w/ PoE
THX Lo Ch
7777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 RED: Horizotol GRN: Uerticol
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47 CFR Fart 15 Sukpgort B
R T e e
s
c
o
s
T i i N SR
—
E
>~
=
3
)
el
= 0 M MU R SN
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Freguermncy CGEH=2
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11E}UL EMC Tes=t System 6 Fek ZB14 13:21:193
FPrel iminory Rodioted Emissions
RF Controls

TBE | Mode | : RFC—6188XR
ws 5.54dB0 Amt, ws PoE
TX Lo Ch

SE RED: Horizotol GRN: Uerticol
1 e S S
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FCC ID: WFQRFC-6100XR IC: 10717A-RFC6100XR
RF Controls
Model: RFC-6100XR
w/ 5.5dBi Ant, w/ PoE
TX Mid Ch
RED: Horizotal GRN: Vertical
Trace Markers
47 CFR
Band Part
Test Meter Antenna | Reject | BOMS 15.209
Marker | Frequency | Reading Factor Filter Factor | Level Limit Margin | Azimuth | Height
No. GHz dBuV Detector | dB/m dB dB dBuV/im | dBuV/m dB Degs cm Polarity
1] *1.004 7461 | PK 274 1.1 | -55.86 47.25 54 -6.75 | 0-360 100 | H
2 1.9439 649 | PK 314 05 | -52.97 43.83 54 | -10.17 | 0-360 149 | H
3 21321 65.5 | PK 215 | - -52.09 3491 54 | -19.09 | 0-360 150 | H
4 | *2.7447 65.63 | PK 221 | - -50.67 37.06 54 | -16.94 | 0-360 150 | H
5 | *1.002 73.64 | PK 274 1.1 | -55.85 46.29 54 -7.71 | 0-360 150 | V
6 1.9439 69.05 | PK 314 05 | -52.97 47.98 54 -6.02 | 0-360 150 | V
7 2.1301 7647 | PK 215 | - -52.13 45.84 54 -8.16 | 0-360 150 | V
8 | *2.7447 6349 | PK 221 | - -50.67 34.92 54 | -19.08 | 0-360 150 | V
PK - Peak detector
* Indicates frequencies in FCC / IC restricted bands
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FCC ID: WFQRFC-6100XR IC: 10717A-RFC6100XR

8.3.4. Radiated Emissions 1GHz — 10GHz High Channel External 24VDC

11E]UL EMC Test System 5 Fek 2814 13:46:29
FPrel iminory Rodiaoted Emissioms
RF Controls=
TBB o Model . RFC—61B3XR
w/” 5.54dBi Armt, w/ PoE
TA Hi Ch
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11E}UL EMC Tes=t System 6 Fek ZB14 13:46: 29
FPrel iminory Rodioted Emissions
RF Controls

TBE | Mode | : RFC—6188XR
ws 5.54dB0 Amt, ws PoE
TX Hi Ch
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FCC ID: WFQRFC-6100XR IC: 10717A-RFC6100XR

RF Controls

Model: RFC-6100XR

w/ 5.5dBi Ant, w/ PoE

TXHiCh

RED: Horizotal GRN: Vertical

Trace Markers

Band
Test Meter Antenna | Reject | BOMS 47 CFR Part

Marker | Frequency | Reading Factor Filter | Factor | Level 15.209 Limit | Margin | Azimuth | Height

No. GHz dBuV Detector | dB/m dB dB dBuV/m | dBuVim dB Degs cm Polarity
1] *1.002 7457 | PK 274 1.1 | -55.85 47.22 54 6.78 | 0-360 100 | H
2 1.9439 63.86 | PK 314 05 | -52.97 4279 54 | -11.21 | 0-360 100 | H
3 21341 65.36 | PK 215 | - -52.06 34.8 54 -19.2 | 0-360 150 | H
4 | *2.7808 68.73 | PK 222 | - -50.48 4045 54 | -13.55 | 0-360 150 | H
5 | *1.004 72.89 | PK 274 1.1 | -55.86 45.53 54 -8.47 | 0-360 150 | V
6 1.9399 66.24 | PK 314 05 | -52.97 4517 54 -8.83 | 0-360 150 | V
7 21341 7814 | PK 215 | - -52.06 47.58 54 6.42 | 0-360 150 | V
8 | *2.7808 67.68 | PK 222 | - -50.48 394 54 -14.6 | 0-360 150 | V

PK - Peak detector

* Indicates frequencies in FCC / IC restricted bands
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FCC ID: WFQRFC-6100XR IC: 10717A-RFC6100XR

9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
uasi-peak Average
0.15-0.5 B to 56 56 to 46
0.5-5 Rl 46
5-30 Gl S0
" 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 C63.4.

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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DATE: April 11, 2014
IC: 10717A-RFC6100XR

9.1.

Line Conducted Emissions with representative POE Supply, 10Mbps

128 UL EMC Test System 24 Feb 2014 18:27:898
Conducted RFI Uoltage
RF Corntrols
L2 st S S S SR Mode | : RFG-6108XR
w/ 5.5dBiC antenna
PaE Supply, ETH18Mbps
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CISPFR 22 11 w_ Dongle Line 1and2 MorePointslessSegments TST % Rev 9.5 12 Fek 2014
128 UL EMC Test System 24 Feb 2014 18:27:898
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L2 st S S S SR Mode | : RFG-6108XR
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PaE Supply, ETH18Mbps
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Freguemncy (MH=2
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[ PERE O 1Bk / Log-PurCUiden) fubo/lpled 4B LofAMAEH  Li
z1-1 PERE Ok 188K 4 Lng-PurUiten) Auto/lpled BP0 InfMAH  Li

CISPR 22 11 w

Dorgle Line lond2 MorePointslessSegments TST %
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REPORT NO: 10185788A DATE: April 11, 2014
FCC ID: WFQRFC-6100XR IC: 10717A-RFC6100XR

RF Controls

Model: RFC-6100XR

w/ 5.5dBiC antenna

PoE Supply, ETH10Mbps
RED:L1, GRN:N, CYN: AV
Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1 2 3 4
No. Frequency Reading Factor Factor Reading (dB(uVolts)
(MHz) (dB) (dB)
Line - L1
1 .19275 36.73dBuv Av .1 11.6 48.43 79 66 63.92 53.92
Margin (dB) -30.57 =-17.57 =-15.49 -5.49
2 .32325 33.05dBuv Av .1 10.8 43.95 79 66 59.62 49.62
Margin (dB) -35.05 -22.05 -15.67 -5.67
3 .393 30.42dBuv Av .1 10.7 41.22 79 66 58 48
Margin (dB) -37.78 -24.78 -16.78 -6.78
4 .654 25.43dBuv Av .1 10.6 36.13 73 60 56 46
Margin (dB) -36.87 -23.87 -19.87 -9.87
5 1.1845 25.21dBuv Av .1 10.6 35.91 73 60 56 46
Margin (dB) -37.09 -24.09 -20.09 -10.09
6 1.45 25.52dBuvV Av .1 10.6 36.22 73 60 56 46
Margin (dB) -36.78 -23.78 -19.78 -9.78
7 1.972 24 .51dBuvV Av .1 10.6 35.21 73 60 56 46
Margin (dB) -37.79 -24.79 -20.79 -10.79
8 4.2625 24 .15dBuvV Av .1 10.7 34.95 73 60 56 46

Margin (dB) -38.05 -25.05 -21.05 -11.05

Line - L2

9 .1905 38.94dBuvV Av .1 11.6 50.64 79 66 64.01 54.01
Margin (dB) -28.36 -15.36 -13.37 -3.37

10 .321 35.4dBuV Av .1 10.8 46.3 79 66 59.68 49.68
Margin (dB) -32.7 -19.7 -13.38 -3.38

11 .38625 32.42dBuvV Av .1 10.8 43.32 79 66 58.14 48.14
Margin (dB) -35.68 -22.68 -14.82 -4.82

12 .64275 27.47dBuv Av .1 10.6 38.17 73 60 56 46
Margin (dB) -34.83 -21.83 -17.83 -7.83

13 1.1665 24.62dBuvV Av .1 10.6 35.32 73 60 56 46
Margin (dB) -37.68 -24.68 -20.68 -10.68

14 1.4185 24.88dBuvV Av .1 10.6 35.58 73 60 56 46
Margin (dB) -37.42 -24.42 -20.42 -10.42

15 1.9945 24 .36dBuvV Av .1 10.6 35.06 73 60 56 46
Margin (dB) -37.94 -24.94 -20.94 -10.94

16 4.2715 24.81dBuV Av .1 10.7 35.61 73 60 56 46
Margin (dB) -37.39 -24.39 -20.39 -10.39

LIMIT 1: CISPR 22/11 Group 1 Class A QP

LIMIT 2: CISPR 22/11 Group 1 Class A AV

LIMIT 3: CISPR 22/11 Group 1 Class B QP

LIMIT 4: CISPR 22/11 Group 1 Class B AV

PK - Peak detector
Av - Average detector

Page 52 of 68

UL VERIFICATION SERVICES INC.
333 Pfingsten Road, Northbrook, IL 60062 TEL: (847) 272-8800
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 10185788A
FCC ID: WFQRFC-6100XR

DATE: April 11, 2014

IC: 10717A-RFC6100XR

9.2.

Line Conducted Emissions with representative POE Supply, 100Mbps

UL EMC Test System

=)5]
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24 Feb 2014 18:51:17
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Rev 9.5 12 Feb 2814
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RF Controls

Model: RFC-6100XR

w/ 5.5dBiC antenna

PoE Supply, ETH100Mbps
RED:L1, GRN:N, CYN: AV

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1 2 3 4
No. Frequency Reading Factor Factor Reading (dB(uVolts))
(MHzZ) (dB) (dB)
Line - L1
1 .19275 37.49dBuvV Av .1 11.6 49.19 79 66 63.92 53.92
Margin (dB) -29.81 -16.81 -14.73 -4.73
2 .32325 33.74dBuvV Av .1 10.8 44 .64 79 66 59.62 49.62
Margin (dB) -34.36 -21.36 -14.98 -4.98
3 .39075 31.62dBuv Av .1 10.7 42.42 79 66 58.05 48.05
Margin (dB) -36.58 =-23.58 -15.63 -5.63
4 .65175 26.11dBuv Av .1 10.6 36.81 73 60 56 46
Margin (dB) -36.19 -23.19 -19.19 -9.19
5 1.18 25.27dBuv Av .1 10.6 35.97 73 60 56 46
Margin (dB) -37.03 -24.03 -20.03 -10.03
6 2.4805 24 .95dBuvV Av .1 10.6 35.65 73 60 56 46

Margin (dB) -37.35 -24.35 -20.35 -10.35

Line - L2

7 .19275 38.96dBuv Av .1 11.6 50.66 79 66 63.92 53.92
Margin (dB) -28.34 -15.34 -13.26 -3.26

8 .32325 34.95dBuvV Av .1 10.8 45.85 79 66 59.62 49.62
Margin (dB) -33.15 -20.15 =-13.77 -=3.77

9 .39075 32.73dBuv Av .1 10.8 43.63 79 66 58.05 48.05
Margin (dB) -35.37 -22.37 -14.42 -4.42

10 .65175 27.2dBuV Av .1 10.6 37.9 73 60 56 46
Margin (dB) -35.1 -22.1 -18.1 -8.1

11 1.18 26.04dBuv Av .1 10.6 36.74 73 60 56 46
Margin (dB) -36.26 -23.26 -19.26 -9.26

12 2.4805 25.11dBuv Av .1 10.6 35.81 73 60 56 46
Margin (dB) -37.19 -24.19 -20.19 -10.19

LIMIT 1: CISPR 22/11 Group 1 Class A QP

LIMIT 2: CISPR 22/11 Group 1 Class A AV

LIMIT 3: CISPR 22/11 Group 1 Class B QP

LIMIT 4: CISPR 22/11 Group 1 Class B AV

Av - Average detector
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9.3. Line Conducted Emissions with representative External Supply, Ethernet 10Mbps
UL EMC Test System 24 Feb 2014 B9:31:34
Conducted RFI Uoltage

RF Cortrols
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RF Controls

Model: RFC-6100XR

w/ 5.0dBiC antenna
Representative Supply, ETH10Mbps

RED:L1 GRN:N Trace Markers
Test Meter Transducer Gain/Loss Corrected Limit:1l 2 3 4
No. Frequency Reading Factor Factor Reading (dB(uVolts))
(MHZ) (dB) (dB)
Line - L1
1 .16594 35.29dBuV PK .1 13.3 48.69 79 66 65.16 55.16
Margin (dB) -30.31 -17.31 -16.47 -6.47
2 .38736 34.95dBuvV PK .1 10.8 45.85 79 66 58.12 48.12
Margin (dB) -33.15 =-20.15 ~-12.27 -2.27
3 .43773 37.92dBuV PK .1 10.7 48.72 79 66 57.1 47.1
Margin (dB) -30.28 -17.28 -8.38 1.62
Line - L2
4 .16551 36.75dBuvV PK .1 13.4 50.25 79 66 65.18 55.18
Margin (dB) -28.75 =-15.75 -14.93 -4.93
5 .38758 32.15dBuV PK .1 10.8 43.05 79 66 58.12 48.12
Margin (dB) -35.95 -22.95 -15.07 -5.07 -
6 .44325 33.91dBuvV PK .1 10.7 44,71 79 66 57 47

Margin (dB) -34.29 -21.29 -12.29 -2.29

Quais-peak Data

Test Meter Transducer Gain/Loss Corrected Limit:1 2 3 4 5
Frequency Reading Factor Factor Reading (dB (uVolts))
(MHZ) (dB) (dB)

Line - L1 .15 - 1MHz

.16555 30.65dBuv QP .1 13.3 44.05 79 66 65.18 55.18 - -
Margin (dB): -34.95 -21.95 -21.13 -11.13 - -
.39115 31.59dBuv QP .1 10.7 42.39 79 66 58.04 48.04 - -
Margin (dB): -36.61 -23.61 -15.65 -5.65 - -
.43924 36.39dBuv QP .1 10.7 47.19 79 66 57.08 47.08 - -
Margin (dB): -31.81 -18.81 -9.89 .11 - -
Line - L2 .15 - 1MHz
.16796 28.95dBuv QP .1 13.2 42.25 79 66 65.06 55.06 - -
Margin (dB): -36.75 -23.75 -22.81 -12.81 - -
.38702 27dBuv QP .1 10.8 37.9 79 66 58.13 48.13 - -
Margin (dB): -41.1 -28.1 -20.23 -10.23 - -
.44045 27.88dBuv QP .1 10.7 38.68 79 66 57.05 47.05 - -
Margin (dB): -40.32 -27.32 -18.37 -8.37 - -
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FCC ID: WFQRFC-6100XR IC: 10717A-RFC6100XR
Average Data
Test Meter Transducer Gain/Loss Corrected Limit:1l 2 3 4 5
Frequency Reading Factor Factor Reading (dB (uVolts))
(MHZ) (dB) (dB)

Line - L1 .15 - 1MHz

.16555 23.94dBuv Av .1 13.3 37.34 79 66 65.18 55.18 - -
Margin (dB): -41.66 -28.66 -27.84 -17.84 - -

.39115 29.09dBuv Av .1 10.7 39.89 79 66 58.04 48.04 - -
Margin (dB): -39.11 -26.11 -18.15 -8.15 - -

.43924 32.98dBuv Av .1 10.7 43.78 79 66 57.08 47.08 - -
Margin (dB): -35.22 -22.22 -13.3 -3.3 - -

Line - L2 .15 - 1MHz

.16796 22.81dBuv Av .1 13.2 36.11 79 66 65.06 55.06 - -
Margin (dB): -42.89 -29.89 -28.95 -18.95 - -

.38702 20.61dBuv Av .1 10.8 31.51 79 66 58.13 48.13 - -
Margin (dB): -47.49 -34.49 -26.62 -16.62 - -

.44045 22.98dBuv Av .1 10.7 33.78 79 66 57.05 47.05 - -
Margin (dB): -45.22 -32.22 -23.27 -13.27 - -

NOTE: "+" - Indicates an emission level in excess of the

applicable limit (s).

PK - Peak detector

QP - Quasi-Peak detector

Av - average detection

LIMIT 1: CISPR 22/11 Group 1 Class A QP

LIMIT 2: CISPR 22/11 Group 1 Class A AV

LIMIT 3: CISPR 22/11 Group 1 Class B QP

LIMIT 4: CISPR 22/11 Group 1 Class B AV
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9.4. Line Conducted Emissions with representative External Supply, Ethernet 100Mbps
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RF Controls
Model: RFC-6100XR
w/ 5.0dBiC antenna

Representative Supply, ETH100Mbps
RED:L1 GRN:N Trace Markers
Test Meter Transducer Gain/Loss Corrected Limit:1 2 3 4
No. Frequency Reading Factor Factor Reading (dB(uVolts))
(MHZ) (dB) (dB)
Line - L1
1 .1l687 37.01dBuvV PK .1 13.1 50.21 79 66 65.02 55.02
Margin (dB) -28.79 -15.79 -14.81 -4.81
2 .38449 35.21dBuvV PK .1 10.8 46.11 79 66 58.18 48.18
Margin (dB) -32.89 -19.89 -12.07 -2.07
3 .43719 38.22dBuV PK .1 10.7 49.02 79 66 57.11 47.11
Margin (dB) -29.98 -16.98 -8.09 1.91
Line - L2
4 .15871 35.71dBuvV PK .1 13.9 49.71 79 66 65.53 55.53
Margin (dB) -29.29 -16.29 -15.82 -5.82
5 .38566 33.03dBuV PK .1 10.8 43.93 79 66 58.16 48.16
Margin (dB) -35.07 =-22.07 -14.23 -4.23
6 .44113 33.87dBuvV PK .1 10.7 44.67 79 66 57.04 47.04
Margin (dB) -34.33 -21.33 -12.37 -2.37
Quais-peak Data
Test Meter Transducer Gain/Loss Corrected Limit:1 2 3 4 5
Frequency Reading Factor Factor Reading (dB (uVolts))
(MHzZ) (dB) (dB)
Line - L1
.16807 29.12dBuv QP .1 13.1 42.32 79 66 65.06 55.06
Margin (dB): -36.68 -23.68 =-22.74 -12.74
.38846 32.76dBuv QP .1 10.7 43.56 79 66 58.1 48.1
Margin (dB): -35.44 -22.44 -14.54 -4.54
.43814 36.55dBuv QP .1 10.7 47.35 79 66 57.1 47.1
Margin (dB): -31.65 -18.65 -9.75 .25
Line - L2
.16944 28.49dBuv QP .1 13.1 41.69 79 66 64.99 54.99
Margin (dB): -37.31 -24.31 -23.3 -13.3
.38599 27.34dBuv QP .1 10.8 38.24 79 66 58.15 48.15
Margin (dB): -40.76 -27.76 -19.91 -9.91
.4396 27.87dBuv QP .1 10.7 38.67 79 66 57.07 47.07
Margin (dB): -40.33 -27.33 -18.4 -8.4
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FCC ID: WFQRFC-6100XR IC: 10717A-RFC6100XR
Average Data
Test Meter Transducer Gain/Loss Corrected Limit:1l 2 3 4 5
Frequency Reading Factor Factor Reading (dB (uVolts))
(MHZ) (dB) (dB)

Line - L1 .15 - 1MHz

.16807 23.41dBuv Av .1 13.1 36.61 79 66 65.06 55.06 - -
Margin (dB): -42.39 -29.39 -28.45 -18.45 - -

.38846 27.96dBuv Av .1 10.7 38.76 79 66 58.1 48.1 - -
Margin (dB): -40.24 -27.24 -19.34 -9.34 - -

.43814 33.74dBuvV Av .1 10.7 44 .54 79 66 57.1 47.1 - -
Margin (dB): -34.46 -21.46 -12.56 =-2.56 - -

Line - L2 .15 - 1MHz

.16944 21.91dBuv Av .1 13.1 35.11 79 66 64.99 54.99 - -
Margin (dB): -43.89 -30.89 -29.88 -19.88 - -

.38599 21.05dBuv Av .1 10.8 31.95 79 66 58.15 48.15 - -
Margin (dB): -47.05 -34.05 -26.2 -16.2 - -

.4396 22.28dBuv Av .1 10.7 33.08 79 66 57.07 47.07 - -
Margin (dB): -45.92 -32.92 -23.99 -13.99 - -

NOTE: "+" - Indicates an emission level in excess of the

applicable limit (s).

PK - Peak detector

QP - Quasi-Peak detector

Av - average detection

LIMIT 1: CISPR 22/11 Group 1 Class A QP

LIMIT 2: CISPR 22/11 Group 1 Class A AV

LIMIT 3: CISPR 22/11 Group 1 Class B QP

LIMIT 4: CISPR 22/11 Group 1 Class B AV
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10. SETUP PHOTOS

ANTENNA PORT CONDUCTED RF MEASUREMENT SETUP
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RADIATED RF MEASUREMENT SETUP (BELOW 1 GHz)

Reader powered with external 24VDC Supply
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RADIATED RFE MEASUREMENT SETUP (ABOVE 1 GHz)
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Reader powered with external 24VDC Supply. For PoE the external supr;lys removed and power is applied
via ethernet.
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1

'Reader powered with PoE adapter
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RADIATED RFE MEASUREMENT SETUP (ABOVE 1 GHz)
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Reader powered with external 24VDC Supply. For PoE the external supp‘lys removed and power is applied
via ethernet.
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POWERLINE CONDUCTED EMISSIONS MEASUREMENT SETUP
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END OF REPORT

Page 68 of 68

UL VERIFICATION SERVICES INC.
333 Pfingsten Road, Northbrook, IL 60062 TEL: (847) 272-8800
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



