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FCC ID: WFQCS-445B IC: 10717A-CS445B

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: RF Controls LLC
EUT DESCRIPTION: RF ID Reader
MODEL: CS-445B
SERIAL NUMBER: non-serialized
DATE TESTED: 2018-10-17 to 2019-03-06
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 Complies

UL LLC tested the above equipment in accordance with the requirements set forth in the above
standards. The test results show that the equipment tested is capable of demonstrating
compliance with the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and
modes of operation as described herein. It is the manufacturer's responsibility to assure that
additional production units of this model are manufactured with identical electrical and
mechanical components. All samples tested were in good operating condition throughout the
entire test program. Measurement Uncertainties are published for informational purposes only
and were not taken into account unless noted otherwise.

This document may not be altered or revised in any way unless done so by UL LLC and all
revisions are duly noted in the revisions section. Any alteration of this document not carried out
by UL LLC 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 the U.S. government.

Approved & Released For

UL LLC By: Jeff Moser Prepared By: Bart Mucha
Project Engineer/Operations Leader Test Engineer
Consumer Technology Division Consumer Technology Division
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FCC ID: WFQCS-445B IC: 10717A-CS445B

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas. Guidance v05, RSS-
GEN Issue 5, and RSS-247 Issue 2.

3. FACILITIES AND ACCREDITATION

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

333 Pfingsten Road
X] chamber 10m (ISED:2180A-1)

UL NBK is accredited by NVLAP, Laboratory Code 100414-0

Page 5 of 153

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



REPORT NO: 12540676A DATE: 2019-03-11
FCC ID: WFQCS-445B IC: 10717A-CS445B

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

RADIATED EMISSIONS

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

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) +
LISN Insertion Loss.

36.5dBuV + 0dB +10.1 dB+ 0 dB =46.6 dBuV

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY

Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.65dB

Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.43 dB

Worst Case Radiated Disturbance, 30 to 1000 MHz 3.31dB

Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.24 dB

Power Measurement via SA 1.47 dB

Number of Hopping Frequencies 0

Carrier Frequency Separation 10.051Hz

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 12540676A DATE: 2019-03-11
FCC ID: WFQCS-445B IC: 10717A-CS445B

5. EQUIPMENT UNDER TEST
5.1. EUT DESCRIPTION
The EUT is a RF ID reader built into antenna assembly.
The radio and antenna is manufactured by RF Controls.
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) (mWw)
902 - 928 Circular Polarization 27.47 558.47
902 - 928 Linear Polarization 24.68 293.76
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio is mounted together with an antenna. The maximum measured antenna gain is
9.49dBi in linear polarization.

5.4. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was v005.18.339

The test utility software used during testing was VB RF-Test Laptop 1.0.0.173

5.5. WORST-CASE CONFIGURATION AND MODE

Device can be mounted either on the wall or ceiling and the major lobe is always from front of
the antenna. Single orientation was tested (wall mount). Testing ceiling mount was considered
not necessary since the side radiation spurious emissions were checked by rotating the antenna
about horizontal axis. The antenna can be electronically set to either transmit in circular
polarization, horizontal polarization and vertical polarization. Antenna is designed to read tags at
large distances. Testing with tags present was not possible due to necessary distance to tag
therefore all testing was conducted without tags present.
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REPORT NO: 12540676A DATE: 2019-03-11
FCC ID: WFQCS-445B IC: 10717A-CS445B

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop Computer HP - - -
PoE Adapter StarTech POEINJ100 - -
I/O CABLES

1 Ethernet |1 RJ-45 Cat5 50m -
+PoE
TEST SETUP

The device is stand alone combination of radio and antenna. Device is powered via 48VDC PoE
and controller via Ethernet. PoE adapter is not sold with the device.
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SETUP DIAGRAMS

Ethernet
AC Mains
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DATE: 2019-03-11
IC: 10717A-CS445B

6. TEST AND MEASUREMENT EQUIPMENT

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

Description Manufacturer Model Identifier Cal. Date Cal. Due
EMI Test Receiver Rohde & Schwarz ESCI EMCA4328 2018-12-26 | 2019-12-31
Bicon Antenna Chase VBA6106A EMC4078 2018-03-28 | 2019-03-31
Log-P Antenna Chase UPA6109 EMC4313 2018-04-09 | 2019-04-30
Loop Antenna EMCO 6502/1 EMC4026 2019-01-07 | 2020-01-31
Antenna Array UL BOMS EMC4276 2018-06-19 | 2019-06-30
EMI Test Receiver Rohde & Schwarz ESU EMC4323 2018-12-13 | 2019-12-31
EMI Test Receiver Rohde & Schwarz ESR EMC4377 2018-12-26 | 2019-12-31
Transient Limiter Electro-Metrics EM7600-2 EMC4224 N/A N/A
High-Pass Filter Solar Electronics 2803-150 EMC4327 N/A N/A
Attenuator HP 8494B 2831A00838 N/A N/A
8602-50-TS- 2018-12-19 | 2019-12-31
LISN - L1 Solar Electronics 50-N EMC4066
8602-50-TS- 2018-12-19 | 2019-12-31
LISN - L2 Solar Electronics 50-N EMC4064
Signal Analyzer Aglient N%&?A EMC4360 | 2018-12-11 | 2019-12-31
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FCC ID: WFQCS-445B IC: 10717A-CS445B

7. MEASUREMENT METHODS

Occupied BW (20dB): ANSI C63.10-2013 Section 6.9.2

Occupied BW (99%): ANSI C63.10-2013 Section 6.9.3

Carrier Frequency Separation: ANSI C63.10-2013 Section 7.8.2

Number of Hopping Frequencies: ANSI C63.10-2013 Section 7.8.3

Time of Occupancy (Dwell Time): ANSI C63.10-2013 Section 7.8.4

Peak Output Power: ANSI C63.10-2013 Section 7.8.5

Conducted Spurious Emissions: ANSI C63.10-2013 Section 7.8.8

Conducted Band-Edge: ANSI C63.10-2013 Section 6.10.4

Radiated Spurious Emissions 30-1000MHz: ANSI C63.10-2013 Section 6.3 and 6.5

Radiated Spurious Emissions above 1GHz: ANSI C63.10-2013 Section 6.3 and 6.6

Radiated Band-edge: ANSI C63.10-2013 Section 6.10.5

AC Power-line conducted emissions: ANSI C63.10-2013, Section 6.2.
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8. ANTENNA PORT TEST RESULTS

8.1. 20 dB AND 99% BANDWIDTH

LIMITS

FCC 15.247 (a)(1)(i)
RSS-247, section 5.1 (c)

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 RBW is set to 1-5% of the 20
dB bandwidth and 99% Occupied Bandwidth. The VBW is set to 2 RBW. The sweep time is
coupled.

RESULTS
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DATE: 2019-03-11
IC: 10717A-CS445B

8.1.1. NORMAL MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 902.75 0.1287 0.12158

915.25

0.1282

0.1213

927.25

0.1286

0.12143

i e G 1:36-33 &M 108, 2019 LTS i =G (1139040 M 1 09, 2030
Genter Freq: 602 iHz Radie Std: None L o 696 250000 MH2 Radie Std: Nene TraceiDetectar
7o Trig: Frae Run AvglHold> 1010 7 Trig: Frae Run AvglHold: 10710
MFGaindaw * #Atten: 10 48 Radio Device: BTS WFGainLaw © BAtten: 10 4B Radie Device: BTS
10 dBJdiv Ref 9.00 dBm 10 dBidiv Ref 9.00 dBm
Log Log
Clear Write Clear Write|
Average Average|
Max Hold| Max Hold|
Min Hold| Min Hold|
Center 902.8 MHz Span 600 kHz, Center 915.3 MHz Span 600 kKHz
#Res BW 4.7 kHz VBW 47 kHz Sweep 25.13 m #Res BW 4.7 kHz VBW 47 kHz Sweep 25.13ms
Occupied Bandwidth Total Power 3.81dBm Detector Occupied Bandwidth Total Power 3.91 dBm Detector]
121.58 kHz puto Men 121.30 kHz uto ten
Transmit Freq Error 107 Hz OBW Power 99.00 % Transmit Freq Error 201 Hz OBW Power 99.00 %
% dB Bandwidth 128.7 kHz xdB -20.00 dB x dB Bandwidth 128.2 kHz xdB -20.00 dB
s sans
c.nurrr;;";évmn e et Name | TraceiDetector
7 Trig: Frae Run AvglHold> 1010
WFGainLaw © #Atten: 10 Radio Device: BTS
10 dBidiv Ref 9.00 dBm
Log
Clear Write|
Average|
Max Hold|
Min Hold|
Center 927.3 MHz Span 600 kHz
#Res BW 4.7 kHz VBW 47 kHz Sweep 25.13 ms
Occupied Bandwidth Total Power 3.75 dBm Dﬂ:'cih:.r
121.43 kHz uto Uen
Transmit Freq Error 72Hz OBW Power 99.00%
x dB Bandwidth 128.6 kHz xdB -20.00 dB
stans
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8.2. HOPPING FREQUENCY SEPARATION

LIMITS

FCC §15.247 (a) (1)
RSS-247 (5.1) (b)

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to approximately
30% of the channel spacing; adjust as necessary to best identify the center of each individual
channel. The VBW is set to 2 RBW. The sweep time is coupled. Alternatively RBW and VBW
can be adjusted to clearly show frequency separation.

RESULTS
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8.2.1. NORMAL MODULATION

=@ UL EMC Test System 2818 Dct 18 16:38:28
RF Emissions
RF Cont |
S | NoOFCR 2 Sop
BuW: Mg
FPaoE
3B e TZ234567 991 2 B4S 67628 r22A8a 2638 H3353 35300123458 7890
DOODEODOOODOQOOORDOOADO@IFRCEODOOPRAo A0 Dm@ @ @D

28 | R R R R R R

7 |

e

=la]E] 934
Freguency (MH=z)

Rorge (=) REMLAJBL Ref/fttn  Detifvg Type Susep Pts  4oups/Mad

HOPPING FREQUENCY SEPARATION PLOT

Ch# |Freq MHz [Ch# [Freq MHz |Ch# |Freq MHz [Ch# |Freq MHz [Ch# [Freq MHz
902.7628| 11| 907.7778| 21| 912.7628| 31| 917.7778| 41| 922.7627
903.2733( 12| 908.2583| 22| 913.2733| 32| 918.2582( 42| 923.2733
903.7688| 13| 908.7688| 23| 913.7537| 33| 918.7688| 43| 923.7537
904.2643| 14| 909.2492| 24| 914.2643| 34| 919.2492| 44| 924.2642
904.7748| 15| 909.7598| 25| 914.7748| 35| 919.7597| 45| 924.7748
905.2553| 16| 910.2703| 26| 915.2552| 36| 920.2703| 46| 925.2552
905.7658| 17| 910.7658| 27| 915.7658| 37| 920.7658| 47| 925.7657
906.2763| 18| 911.2613| 28| 916.2763| 38| 921.2612| 48| 926.2763
906.7568| 19| 911.7718| 29| 916.7567| 39| 921.7718| 49| 926.7567
10| 907.2673| 20| 912.2673| 30| 917.2673| 40| 922.2673| 50| 927.2672
Overall Min. Freq Separation MHz: 0.4804

V| |N|[Oo[L]|Dh[W|N|[F
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REPORT NO: 12540676A DATE: 2019-03-11
FCC ID: WFQCS-445B IC: 10717A-CS445B

8.3. NUMBER OF HOPPING CHANNELS

LIMITS

FCC §15.247 (a) (1) (i)
RSS-247 (5.1) (c)

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

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
less than 30% of the channel spacing or 20 dB BW, whichever is smaller to clearly identify the
individual channels. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 50 Channels Observed
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5h UL EMC Test System 2018 Dct 18 16:38: 28

RF Emissians

RF Contraols
L NeOfCh & Sep

Bl MB

Pak
e Hopping

28 e H RS R R R e

T T

T S

240 934
Freguency (MHzJ

Rorge: (HHz) FEMAJB Ref/Attn  Detffug Typs Sumep Pts  4Gupe Hod

Ch# [Freq MHz |Ch# |Freq MHz |Ch# |Freq MHz [Ch# [Freq MHz |Ch# |Freq MHz
1| 902.7628| 11| 907.7778| 21| 912.7628| 31| 917.7778| 41| 922.7627
2| 903.2733| 12| 908.2583| 22| 913.2733| 32| 918.2582| 42| 923.2733
3| 903.7688| 13| 908.7688| 23| 913.7537| 33| 918.7688| 43| 923.7537
4 904.2643| 14| 909.2492| 24| 914.2643| 34| 919.2492| 44| 924.2642
5[ 904.7748| 15| 909.7598| 25| 914.7748| 35| 919.7597| 45| 924.7748
6| 905.2553( 16| 910.2703| 26| 915.2552| 36| 920.2703| 46| 925.2552
7| 905.7658| 17| 910.7658| 27| 915.7658| 37| 920.7658| 47| 925.7657
8| 906.2763| 18| 911.2613| 28| 916.2763| 38| 921.2612| 48| 926.2763
9| 906.7568| 19| 911.7718| 29| 916.7567| 39| 921.7718| 49| 926.7567
10| 907.2673| 20| 912.2673| 30| 917.2673| 40| 922.2673| 50| 927.2672
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8.4. AVERAGE TIME OF OCCUPANCY

LIMITS

FCC §15.247 (a) (1) (i)
RSS-247 (5.1) (c)

For FHSs 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.

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.

Depending on the bandwidth, a 20s or 10s sweep is conducted and number of times the same
channel is repeated is counted.

RESULTS
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8.4.1. NORMAL MODULATION

Pulse | Number of | Average Time o .
. . Limit Margin
Modulated | Width | Pulsesin | of Occupancy
(sec) (sec)
(sec) |20 seconds (sec)
Normal Mode
TX | 0.3959 | 1 | 039590 | 04 | -0.0041
Agilent Spectrum Analyzer - Swepk SA
LT RF S06  DC SEMSE:INT ALIGH AUTO 04:37.30PM Oct 18, 2018
Marker 1 395.922 ms #hvg Type: Log-Pwr TRACE[T=5 15 6 Marker
PHO: Wide o= Trig: Video TYPE|Wiihiihiott
IFGaindlow  #Atten: 20 dB FIEEEEET select Marker
Mkr1 395.9 ms e
10 giciv__Ref 10.00 dBm -66.52 dBm
0m Normal
TRIG LWL
-10.0
=200
-30.0
-40.0
-50.0 o
-E0.0 .
-F0.0 Properties»
-80.0
More
Center 902.750000 MHz Span 0 Hz 1of2
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 s (1000 pts)
|M 3G | [&|STATUS |

* RBW used was wider then what is recommended in test procedures. Using wider resolution BW provides more

accurate measurements.

PULSE WIDTH
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IC: 10717A-CS445B

Agilent Spectrum Analyzer - Swept SA
LT RF S0&  DC SEMSEINT

ALIGN AUTO 04:40;15PM Oct 18, 2018

[Sweep Time 20.00 s

PNO: Wide —»~ Ttig: Video
IFGain:Low #Atten: 20 dB

#Avg Type: Log-Pwr TRACE 3456

TYPE |

-
peT|FPPFPPF

Mkr1 395.9 ms

TracelDet

Select Trace’
1

10 gBIdiv Ref 10.00 dBm -63.31 dBm
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* RBW used was wider then what is recommended in test procedures. Using wider resolution BW provides more

accurate measurements.

NUMBER OF PULSES IN 20 SECONDS OBSERVATION PERIOD: 1
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REPORT NO: 12540676A DATE: 2019-03-11
FCC ID: WFQCS-445B IC: 10717A-CS445B

8.5. PEAK OUTPUT POWER

LIMITS

§15.247 (b) (2) & (4)
RSS-247 (5.4) (a)

For frequency hopping systems operating in the 902-928 MHz band: 1 watt for systems
employing at least 50 hopping channels; and, 0.25 watts for systems employing less than 50
hopping channels, but at least 25 hopping channels.

The conducted output power limit specified in paragraph (b) of this section is based on the use
of antennas with directional gains that do not exceed 6 dBi. Except as shown in paragraph (c) of
this section, if transmitting antennas of directional gain greater than 6 dBi are used, the
conducted output power from the intentional radiator shall be reduced below the stated values in
paragraphs (b)(1), (b)(2), and (b)(3) of this section, as appropriate, by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

TEST PROCEDURE

Measurements perform using a wideband gated RF power meter or spectrum analyzer per
ANSI C63.10 Section 7.8.5.

RESULTS
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REPORT NO: 12540676A DATE: 2019-03-11
FCC ID: WFQCS-445B IC: 10717A-CS4458B

8.5.1. NORMAL MODULATION

Peak Output Power when Circular Polarization used

Tested By:
Date: |
Channel | Frequency| Output Limit Margin [Maximum EiRP EiRP Margin
Power Antenna [Limit Level
(MHz) (dBm) (dBm) (dB) Gain dBi dBm dBm dB
Low 902.75 27.23 30 -2.77 6.22 36 33.45 -2.55
Middle 915.25 27.47 30 -2.53 6.22 36 33.69 -2.31
High 927.25 27.07 30 -2.93 6.22 36 33.29 -2.71

Note — Reduced power limit of 29.78 dBm yields same conducted power margin as the EIRP
margin shown in the above table.

Channel Frequency Output Power [Directional Limit Margin
(MHz) (dBm) Gain (dBm) (dB)
(dBi)
Low 902.75 27.23 6.22 29.78 -2.55
Middle 915.25 27.47 6.22 29.78 -2.31
High 927.25 27.07 6.22 29.78 -2.71

Peak Output Power when Linear Polarization used

Tested By:
Date: |
Channel | Frequency| Output Limit Margin | Maximum EiRP EiRP Margin
Power Antenna [Limit Level
(MHz) (dBm) (dBm) (dB) Gain dBi dBm dBm dB
Low 902.75 24.23 30 -5.77 9.49 36 33.72 -2.28
Middle 915.25 24.68 30 -5.32 9.49 36 34.17 -1.83
High 927.25 24.31 30 -5.69 9.49 36 33.8 -2.2

Note — Reduced power limit of 26.51 dBm yields same conducted power margin as the EIRP
margin shown in the above table.

Channel Frequency Output Power |Directional Limit Margin
(MHz) (dBm) Gain (dBm) (dB)
(dBi)
Low 902.75 24.23 9.49 26.51 -2.28
Middle 915.25 24.68 9.49 26.51 -1.83
High 927.25 24.31 9.49 26.51 -2.20
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REPORT NO: 12540676A DATE: 2019-03-11

FCC ID: WFQCS-445B IC: 10717A-CS445B
Peak Output Power data for Circular Polarization
&n UL EMC Test System 2818 Oct 13 15:28: 38
RF Emis=sions=
5 - iyl
BlU: M8
FPaoE
] Lows MidsHigh Channels

38

zB8

Freguency CMH=zI

Rorge (Fifiz) REMAJEH Ref/Attn  Detffvg Type Sueep Pts  15wps/Mod] Ronge (MHz) REWAUBLI ReffAitn  Del/Avg Tupe 5
1:906-930 THC-34B1/ 3N 13728 PEAK/LogPur—Viden  ImescCfute)  10B8  MAZH L

#Supsifode  Lobe
Hich
21980938 THC-34B/30 128 PEAK/LogPur—Viden  ImsecCfuto)  10BA  MAXH

up waep Pis
k) MC3EI/HM 18420 PEAALngPur—ideo  Tnseclfutc)  [BEE  HAXH

RF Controls

Peak Power

BW: M8

PoE

Low/Mid/High Channels

Trace Markers

Test Meter Transducer Gain/Loss Corrected
No. Frequency Reading Factor Factor Reading dBm
(MHz) (dB) (dB)

Range 1: Low Channel 900 - 930MHz ---------—-——-—————————————————
1 902.8078 -3.77dBm Pk 31 0 27.23
Margin (dB)

Range 2: Middle Channel 900 - 930MHz -—---—--——-—————————————————
2 915.3003 -3.53dBm Pk 31 0 27.47
Margin (dB)

Range 3: High Channel 900 - 930MHz —----—--—-—-—-—————————————————
3 927.2973 -3.83dBm Pk 30.9 0 27.07

Margin (dB)
Pk - Peak detector
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Peak Output Power data for Linear Polarization

e UL EMC Te=st System 2818 Oct 18 16:26: 44
RF Emissions
RF Controls
N Feak Fowsr for LinsorfAnt
BuW: M8
PoE
o Low/MidsHigh Chaonnels
38

28

Freguemncy (MH=z2

Farge (HHz) REHAEY Ref/fttn  Det/fivg Tupe Sugen Pts  45ups/Mod] Range (Hz) REWAB Ref/fttn  Det/fvg Tupe Sueep
1: 06930 H-3E/3H 162 PEA/LogFur—iden  Imsec(futo]  1BBB  HGH 3:966-335 H-IED S 182D FEfH/LogPur—lidea  Tnsecliuto)
71998938 MC-3B03H 6v2e PEAK/LogPur-Uiden  ImsecCiutol 1988 MAsH

s #Supe/Mode  Labe
1786 HAKH Hich

RF Controls

Peak Power for LinearAnt
BW: M8

PoE

Low/Mid/High Channels

Trace Markers

Test Meter Transducer Gain/Loss Corrected
No. Frequency Reading Factor Factor Reading dBm
(MHz) (dB) (dB)

Range 1: Low Channel 900 - 930MHz —----———-—--——————————————————
1 902.7778 -6.77dBm Pk 31 0 24.23

Range 2: Middle Channel 900 - 930MHz ---------———-——-————————————
2 915.3153 -6.32dBm Pk 31 0 24.68

Range 3: High Channel 900 - 930MHz -----=-—----———-——————————————
3 927.3123 -6.69dBm Pk 31 0 24.31

Pk - Peak detector
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FCC ID: WFQCS-445B IC: 10717A-CS445B

8.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5
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 authorized bandedges at 902MHz and 928MHz are investigated with the transmitter set to
the normal hopping mode.

RESULTS
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FCC ID: WFQCS-445B IC: 10717A-CS445B

8.6.1. NORMAL MODULATION

SPURIOUS EMISSIONS, INBAND

LOW and HIGH CHANNEL BANDEDGE PLOT for Circular Polarization Power Setting

UL EMC Test System 2818 0Oct 18 17.34:35

58

RF Emissions
RF Controls
2 T gL M8
FaE
Low and High Channels
B e B S S & St 3

e R e e Pl ltt it it i e.-e.,L, A _-tia il v kb

v L 5
[ v [ S S S S S A N S S
v T O N S SO
[ S A
hodis R PV S WP 112 i I
8585 EMH= .~ 945
Freguency (MH=2
Rarge CHHz) RE B Ref/Attn  Det/fvg Type Suzep Pts  Foups/Mod] Ronge CHHz) VB Ref/Attn  Det/Fug Tupe Sueep Pis  #Gwps/toce  Lobe
1:885-945 180k (-3dE /388K 018 PERK/LogPur—Viden  meec(futa)  18BD  MA3H 2:885-945 108k (~3cE )/ 30k 6710 PEAKLagPur—Vides  Bnsecifute)  |EBB HAXH Hich

LOW and HIGH CHANNEL BANDEDGE DATA for Circular Polarization Power Setting

Test Meter Transducer Gain/Loss Corrected Limit:1
No. Frequency Reading Factor Factor Reading dBm
(MHZ) (dB) (dB)
Range 1: Low Channel 885 - 945MHz -————-—————————————————————————————————
1 902.7778 -3.74dBm Pk 31 0 27.26 27.26
Margin (dB) 0
2 902.000 -71.2dBm Pk 31 0 -40.2 7.26

Margin (dB) -47.46

Range 2: High Channel 885 - 945MHzZ -——-——-———————————————————————————————

3 927.2822 -3.69dBm Pk 30.9 0 27.21 27.26
Margin (dB) -.05

4 928.000 -70.64dBm Pk 31 0 -39.64 7.26

Margin (dB) -46.9
LIMIT 1: 15.247 Spurious Limit
Pk - Peak detector
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

DATE: 2019-03-11
IC: 10717A-CS445B

HOPPING BANDEDGE PLOT for Circular Polarization Power Setting

58
RF Emissions
RF Contraols
L Beamdsdge
BuW: M3
PaE
B R | S SR Do Hopping
= PO, "}{ hﬂ” ‘r Fﬂ I *5 ‘
18 i } i I
B frem s { w
— ’I E ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
— 2 E ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
— 3 B ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
— 4 B ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
585 EMH= .~
Freguency CMH=3
Range (i) REWAVE Ref/Attn  Detifivg Tupe Sueen Pts  Fups/Mod] Range (Fiz) REW7UBU Ref/Atn  Oet/Avg Tupe Sueep Fis  #wpsbk  Labe
1:855-045 186k (- 3dE2 /300K 6718 PEAK/LogPur—iden  Bmeec(Autal 1EB8  MARH

UL EMC Test System

2818 Oct 18 16:44: 39

HOPPING BANDEDGE DATA for Circular Polarization Power Setting

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:l
No. Frequency Reading Factor Factor Reading dBm
(MHz) (dB) (dB)
1 902.7778 -3.83dBm Pk 31 0 27.17 27.84
Margin (dB) -.67
2 915.2702 -3.46dBm Pk 31 0 27.54 27.84
Margin (dB) -.3
3 927.2822 -3.58dBm Pk 30. 0 27.32 27.84
Margin (dB) -.52
4 901.997 -74.02dBm Pk 31 0 -43.02 7.84
Margin (dB) -50.86
5 928.003 -72.98dBm Pk 31 0 -41.98 7.84
Margin (dB) -49.82
LIMIT 1: 15.247 Spurious Limit

Pk - Peak detector
* limit and margins are based on highest emission within the band and it might not be necessary the emission with the marker.
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REPORT NO: 12540676A DATE: 2019-03-11

FCC ID: WFQCS-445B IC: 10717A-CS445B
LOW and HIGH CHANNEL BANDEDGE PLOT for Linear Polarization Power Setting
g UL EMC Tect System 2818 Oct 18 17:38: 11

RF Emissions
RF Corntraols
L Cinrol  Ponsn Setting
Bl: M8
=1
1 S S S S S Low and High Channels
3
0
2 el FELTEE SRS Tt S B e Tt SECTE IR
LT S B T T 1 e TR
T L B At e i ikt
O
— ’I Z ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
728 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, JE -
738 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, .
74B ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, s
885 EMH= ‘ gas
Frequency C(MH=2
Range (Hiz) REHATEW Ref/Attn  Det/fvg Type Sueep Pts  Fauwps/Mod] Range Ofiz) REW/VBL Ref/Attn  Det/fvg Type Gwecp Pls  fGwpsitoce  Lobe
1:885-945 186k (-3dE) /388K B/ 18 PERE/LogPur—Ui deo Gmsec (Auta) 1886 MAEH 2:885-945 108k (—336) /308 6718 PEA L ogPur—Uideo BmseclPuto) | GaR HAXH High

LOW and HIGH CHANNEL BANDEDGE DATA for Linear Polarization Power Setting

Test Meter Transducer Gain/Loss Corrected Limit:1l
No. Frequency Reading Factor Factor Reading dBm
(MHz) (dB) (dB)
Range 1: Low Channel 885 - 945MHZ —-=—————-————————————————————————————————
1 902.7778 -6.84dBm Pk 31 0 24.16 24.16
Margin (dB) 0
2 902.000 -73.94dBm Pk 31 0 -42.94 4.16

Margin (dB) -47.1

Range 2: High Channel 885 - 945MHz ------——-——-—————-———————————————————

3 927.2822 -6.81dBm Pk 30.9 0 24.09 24.16
Margin (dB) -.07

4 928.000 -74.65dBm Pk 31 0 -43.65 4.16

Margin (dB) -47.81
LIMIT 1: 15.247 Spurious Limit
Pk - Peak detector
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FCC ID: WFQCS-445B IC: 10717A-CS445B
HOPPING BANDEDGE PLOT for Linear Polarization Power Setting
58UL EMC Test System 2018 Oct 18 17:24: 11
RF Emissions
48 Firiol Pouer Setting
BW: M8
FoE
38 Hopping
= i I 2
DA A e dantaim
. DEAEAEATE T A
& 10 H
g g ]
s
g -10
4 |
-28 \
-38 \
-48 gm
895 ” EMFz/ 545
Frequency (MHz)
Range (MHz) RBW/UBU Ref/Attn  Det/Avg Tupe Sueep Fts  # Range (MHz) RBW/UBU Ref/Attn  Det/Avg Type Sueep Pts  #5up
1:885-945 188k (-3dB) /300k B/18 PEAK/LogPur-Uideo Auto 1868

HOPPING BANDEDGE DATA for Linear Polarization Power Setting

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1l
No. Frequency Reading Factor Factor Reading dBm
(MHz) (dB) (dB)
1 901.997 -74.37dBm Pk 31 0 -43.37 4.61
Margin (dB) -47.98
2 902.7778 -6.67dBm Pk 31 0 24.33 24.61
Margin (dB) -.28
3 914.7898 -6.54dBm Pk 31 0 24.46 24.61
Margin (dB) -.15
4 915.2702 -6.4dBm Pk 31 0 24.6 24.61
Margin (dB) -.01
5 927.2822 -6.79dBm Pk 30.9 0 24.11 24.61
Margin (dB) -.5
6 928.003 -76.4dBm Pk 31 0 -45.4 4.61

Margin (dB) -50.01
LIMIT 1: 15.247 Spurious Limit
Pk - Peak detector
* limit and margins are based on highest emission within the band and it might not be necessary the emission with the marker.
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FCC ID: WFQCS-445B IC: 10717A-CS445B

SPURIOUS EMISSIONS, 30MHz — 10GHz

HOPPING SPURIOUS PLOT for Circular Polarization Power Setting
UL EMC Test System 2818 Dot 18 16:51:29
IR : : B Eﬁmtemmo Port Conducted

HRF Controls
TTHIBW: MB

HPoE

: Hopp ing

=8

S ¥ T ‘ ——  Too@ oo

Frequency (MHz2

Rarge (M) REWAR Ref/Attn  Det/Avg Type Sueep Pt Fups/Hod] Range () REAVBU Ref/ftin  Detfvg Type Sueep Ptz Waupoffoe  Lobe
1: 35108 1B0k(-3E)AH 2030 PERELogPuViden  OfsecChuto) JBA  MEH
20081669 1B0(-3B)H P& PEAK/LogPu—liden  B3lnsecCfutn) SRR MM

* hopping mode was used as worst case and therefore capturing all the channels. There were no spurious
emissions detected.

HOPPING SPURIOUS DATA for Circular Polarization Power Setting

Test Meter Transducer Gain/Loss Corrected Limit:1
No. Frequency Reading Factor Factor Reading dBm
(MHzZ) (dB) (dB)
1 902.6438 -3.83dBm Pk 31 0 27.17 27.84
Margin (dB) =-.67
2 914.9346 -3.4dBm Pk 31 0 27.6 27.84
Margin (dB) -.24
3 927.2253 -3.63dBm Pk 30.9 0 27.27 27.84
Margin (dB) =-.57
4 901.9969 -63.12dBm Pk 31 0 -32.12 7.84
Margin (dB) -39.96
5 927.8722 -61.5dBm Pk 31 0 -30.5 27.84

Margin (dB) -58.34
LIMIT 1: -20dB Limit
Pk - Peak detector
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HOPPING SPURIOUS PLOT for Linear Polarization Power Setting

58

UL EMC Test System

2818 Oct 18 17.18:25

48 [ T
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B

,,,,,,,,,,,,,,,,,,, e e S s s B s

1884 188848
Frequerncy OMH=2

RENAB Ref/fttn  Det/fivg Type
1H8k(-3dE)/1H 28738 P LogPur—Uiden
188k(-3dBI/TH 28438 PEAKLogPur—Ui den

S
Fhma

eclAuto)  JABA  MARH
fillnsectfuta) 9ABA  MARH

Pts  $Sups/Mod] Range () REU/VBL Ref/fittn  Det/fvg Tupe Sweers Pls  HSwps/Mock  Lobe

* hopping mode was used as worst case and therefore capturing all the channels. There were no spurious
emissions detected.

HOPPING SPURIOUS DATA for Linear Polarization Power Setting

Test Meter Transducer Gain/Loss Corrected Limit:l
No. Frequency Reading Factor Factor Reading dBm
(MHzZ) (dB) (dB)
1 902.6438 -6.65dBm Pk 31 0 24.35 24.68
Margin (dB) -.33
2 915.258 -6.39dBm Pk 31 0 24.61 24.68
Margin (dB) -.07
3 927.2253 -6.77dBm Pk 30.9 0 24.13 24.68
Margin (dB) -.55
LIMIT 1: -20dB Limit
Pk - Peak detector
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9. RADIATED TEST RESULTS

LIMITS

FCC 815.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uV/m) at 3 m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
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 for measurement
below 1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.10. 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 for the 30-1000 MHz range,
9 kHz for peak detection measurements or 9 kHz for quasi-peak detection measurements for
the 0.15-30 MHz range and 200 Hz for peak detection measurements or 200 Hz for quasi-peak
detection measurements for the 9 to 150 kHz range. Peak detection is used unless otherwise
noted as quasi-peak.

For pre-scans above 1GHz — 4GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3MHz, 4GHz-10GHz the resolution bandwidth is set to 500kHz, the video
bandwidth is set to 1IMHz.

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and as applicable for average
measurements.

The spectrum from 1 GHz to 10GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable 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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9.1. RADIATED SPURIOUS EMISSIONS 9kHz-30MHz
9.1.1. Site correlation Data between 10m SAC and Outside

Correlation Data for measurements 9kHz-30MHz between Outside and 10m semi-anechoic
chamber at Underwriter Laboratories in Northbrook, IL.

Outside and 10 Meter Chamber Correlation Data - 3m distance

82
80
78

76

dBuV/m

74
72
70
Q.Q&Q‘Q"’Q.QVQ.QQQ.Q% AR NN RN L S \9,,,‘9% ©oP P

Frequency (MHz)

==@==SA Reading dBuV @ 3m Parking Lot ==@==SA Reading dBuV @ 3m Chamber

Correlation measurements were conducted using a signal source with an antenna outside in
open area (parking lot). Immediately following the measurements the same setup was moved
inside the 10 meter semi-anechoic chamber and the measurements were repeated. The above
plot shows the difference in levels measured between outside and the 10 meter semi anechoic
chamber.
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9.1.2. Radiated Spurious emissions 9kHz-30MHz
Antenna parallel to EUT

SQUL EMC Test System 18 Oct 2818 23:11:39
[~ FCC 15, 289 SkHz+498kHz 3680m Radiated Emissions
\ FEC 150 2B9 490kkEHz-3aMHz i 38 RF Comtrols
48 Model: CS5-445
N Foir-Rite 8431167281
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~ =i lAxis:  Reo=X_Green=Y Cyan=Z
— 3B o
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2
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~ I !
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= i
2 -20
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2 |ty
-30
-48
. B 1 16 36
Frequency (MHz)
Range (MHz) RBL/VEBW Ref/Attn  Det/Avg Mode Sueep Pis  #] Range (MHz) RBL /UBW Ref/Attn  Det/Avg Mode Sweep Pts  #Sup:
1:.089-.15 200(-6dB) / 3k 92/8 PEAK/LogPur-Video  Auto 4ae1
2:.15-1 Sk (-6dB)/1 @8k 92/8 PEAK/LogPur-Video Auto 4061
3:1-30 Ok(-6dB)/1EEK  92/8 PEAK/LogPur-Uideo  Auto 4aet
% not saved * Rev 9.5 13 Nov 2819
Antenna perpendicular to EUT
5@UL EMC Test System 18 Oct 2818 23:11:39
[~ FCC 15, 289 SkHz+498kHz 3680m Radiated Emissions
\ FECH 150 PB9 490kHz-3a4Hz {30 RF Comtrols
48 Model: CS5-445
T~ Fair-Rite B431167281
T il | |POE, Hopping, B Deg, Loop, Antenns Circular
& 30 ~ =i lAxis:  Reo=X_Green=Y Cyan=Z
=z .
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-48
EEs B 1 18 38
Frequency (MHz)
Range (MHz) RBU/VBW Ref/Attn  Det/Avg Mode Sueep Pis  #] Range (MHz) RBL /UBW Ref/Attn  Det/Avg Mode Sweep Pts  #Sup:
# not saved ¥ Rev 9.5 13 Nov 281§
Page 34 of 153
UL LLC
333 Pfingsten Road, Northbrook, IL 60062; USA TEL:(847) 272-8800

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 12540676A DATE: 2019-03-11

FCC ID: WFQCS-445B IC: 10717A-CS445B
Antenna Parallel to ground
SQUL EMC Test System 18 Oct 2818 23:11:39
[ FCC 15,2689 OkHz+498kH= 388m Radiated Emissions
\ FCCH 150 B9 490kH=z-3aMHz {36 RF Comtrols
48 Model 1 CS-445
T~ Fair-Rite B431167281
g il | |POE, Hopping, B Deg, Loop, Antenna Circular
~ =i ]Axis: Rec=X_Green=Y Cyan=Z
. 38 =
) \\
Lt
3 20
S
E e Eﬂ‘l
= 18 13 f
]
o WWWM 12
/z B o 1t 1 1
0]
© |
£ m L
£ Al G
5 i
5
o
=
3
o
a
% !
. BB A 1 18 36
Frequency (MHz)
Range (MHz) RBW/VEW Ref/Attn  Det/fAvg Mode Sweep Pts  #] Range (MHz) RBlW /VBL Ref/Attn  Det/Avg Mode Sweep Pt #Sup:
4:.089-.15 200(-6dB)/ 3k 92/8 PEAK/LogPur-Video  Auto 4ae1 6:1-30 Ok(-6dB)/ 180Kk  92/B PEAK/LogPur-Video  Auto 40081 MAXH
5:.15-1 Sk (-6dB)/1 @8k 92/8 PEAK/LogPur-Video Auto 4061
# not saved ¥ Rev 9.5 13 Nov 281§

* all peak emissions well below the limits
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

DATE: 2019-03-11
IC: 10717A-CS445B

RF Controls
Model: CS-445
Fair-Rite 0431167281

POE, Hopping, 0 Deg, Loop, Antenna Circular
Axis: Red=X Green=Y Cyan=Z
Trace MArkers

FCC FCC
15.209 15.209
9kHz- 490kHz-
Test Meter Antenna | Path Distance 490kHz 30MHz
Marker |Frequency |[Reading Factor |Factor [Correction |Level @ 300m [Margin [@ 30m |Margin|Azimuth |Height
No. (MHz) (dBuV) |Detector |dB/m dB Factor dB |dBuV/m [dBuV/m |(dB) dBuV/m |(dB) [Degs] |[[cm] |Polarity
1 0.00928 44.45|Pk 23.1 0 -80| -12.45 48.24| -60.69]| - - 0-360 101|H
2| 0.024085 40.52| Pk 17.3 0 -80| -22.18 39.96| -62.14| - - 0-360 101|H
3 0.1647 42.47|Pk 11.9 0 -80[ -25.63 23.27| -48.9| - - 0-360 101|H
4 0.52999 35.95|Pk 11.9 0.1 -40 7.95( - - 33.12| -25.17]0-360 101|H
5| 20.62575 43.81|Pk 10.5 0.5 -40 14.81] - - 29.54| -14.73]0-360 101|H
6| 20.85775 46.44 | Pk 10.4 0.5 -40 17.34] - - 29.54| -12.2]0-360 101|H
7 21.097 45.22| Pk 10.4 0.5 -40 16.12] - - 29.54| -13.42]0-360 101|H
8 0.0097 43.94|Pk 23.1 0 -80[ -12.96 47.86| -60.82| - - 0-360 101|H
9| 0.054815 35.42|Pk 13.4 0 -80[ -31.18 32.82 -64| - - 0-360 101|H
10 0.16416 44.75|Pk 11.9 0 -80[ -23.35 23.3| -46.65| - - 0-360 101|H
11 0.48228 36.23|Pk 11.9 0.1 -80( -31.77 13.94| -45.71] - - 0-360 101|H
12 10.077 29.58| Pk 11.8 0.3 -40 1.68] - - 29.54| -27.860-360 101|H
13| 13.59325 35.5|Pk 11.4 0.4 -40 7.3] - - 29.54| -22.24]0-360 101|H
14 20.865 42.41|Pk 10.4 0.5 -40 13.31] - - 29.54| -16.230-360 101|H
15 0.00998 48.3|Pk 23.1 0 -80 -8.6 47.61| -56.21| - - 0-360 101|H
16 0.011905 45.16 | Pk 221 0 -80( -12.74 46.08| -58.82]| - - 0-360 101|H
17] 0.023735 43.07 [Pk 17.3 0 -80| -19.63 40.09| -59.72]| - - 0-360 101|H
18 0.23126 42.54|Pk 11.8 0.1 -80( -25.56 20.32| -45.88| - - 0-360 101|H
19 0.66706 32.2|Pk 11.9 0.1 -40 4.2] - - 31.12| -26.92|0-360 101|H
20| 13.59325 26.91|Pk 11.4 0.4 -40 -1.29] - - 29.54| -30.83]0-360 101|H
21| 20.62575 49.38|Pk 10.5 0.5 -40| 20.38] - - 29.54| -9.16]0-360 101|H
22 20.865 53.11|Pk 10.4 0.5 -40| 24.01] - - 29.54| -5.53]0-360 101|H
23 21.097 50.97 [Pk 10.4 0.5 -40| 21.87] - - 29.54| -7.67]0-360 101|H
Radiated Emission Data
FCC FCC
15.209 15.209
9kHz- 490kHz-
Test Meter Antenna | Path Distance 490kHz 30MHz
Frequency |Reading Factor |Factor [Correction |Level @ 300m [Margin (@ 30m |Margin|Azimuth |Height
(MHz) (dBuV) |Detector [dB/m dB Factor dB |dBuV/m |dBuV/m |[(dB) dBuV/m |(dB) [Degs] |[cm] |Polarity
20.8588 53.23|Qp 10.4 0.5 -40 24.13] - - 29.54| -5.41 174 101|H
20.8588 52.51|Av 10.4 0.5 -40 23.41] - - 29.54| -6.13 174 101|H

Pk - Peak detector

Qp - Quasi-Peak detector

Av - Average detection
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REPORT NO: 12540676A DATE: 2019-03-11
FCC ID: WFQCS-445B IC: 10717A-CS445B

9.2. Radiated Spurious Emissions 30MHz-1GHz

9.2.1. Circular Polarization, Boresight TX Direction, Low Channel

1Q[ZUL EMC Test System 8 Oct 2818 21:88:12
Radiated Emissions u
REZ!_RF Controls
EL ModeT: C5-445
Fair-Rite 8431167281
FOE, Low Chon, B Deg, Ant Circular
80 Red: Horizonmtal Green: Usrtical
_ 3]
- 7p
8]
®
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: / \
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S OBTRRTETRER TS TSR (Bl
=
P
+ 40
o
>
3
© 3845
el
24
18
34 198 1888
Frequency (MHz2
Range (MHz) REU/UB Ref/htin  Det/fvg Mode Sweep Pts  #Swps/Mode Position Range (MHz) RBU/VBL Ref/ftin  Det/Avg Mode Sueep Pts  #Sups/Mode Position
2:38-208 128kC-BdB) /1M 9278 PEAK/LogPur-Video  3BmeecCAuto) 4081  MAXH B-368dege. 4:208-1888 128k C-6dB)/ 1M 9z/8 PEAK/LagPur-Video  135msecCAuto) 8BET  MAXH 6-368degs U
38MHz-1GH=z RE Scan with BRF 3m limits 1Bm scan.TST Rev 9.5 23 Nov 26816
1@@UL EMC Test System 18 Oct 2818 218812
Radiated Emissions
RE2!_RF Controls
EL ModeT: C5-445
Fair-Rite 8431167281
POE, Low Chan, B Deg, Ant Circular
80 Red: Horizonmtal Green: Usrtical
I [i]
o]
3 74 / ‘
C
8]
N
C 6
o
- j \
n [
§ OO TFR AT RERT TS U TESE RS (B0
b
o
< [
w
9 48
3 3
2 34
o« WWW
o
b
28 L TR TN
o war
18
36 184 1868
Frequency (MHz2
Rorge (W2 FGWABN  RefZAiin  Det/fvg ode Swep Ptz Pups/Mode Paaltion Roroe (M2 ROWABN  Ref/Atin  Dei/fvg Fode Sweep Pis Poups/Mode Pooltion
| :38-208 128kC-BdB)/ 1N 9278 PEAK/LogPur-Video  3@meecCAuto) 4081  MAXH B-368dege. 3:208-1888 128k C-6dB)/ 1M 9z/8 PEAK/LagPur-Video  135msecCAuto) 8BET  MAXH 6-368degs H
38MHz-1GH=z RE Scan with BRF 3m limits 1Bm scan.TST Rev 9.5 23 Nov 26816

* all emissions below 200MHz are result of digital circuitry and are not related to the TX part of the device.

Page 37 of 153

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



REPORT NO: 12540676A DATE: 2019-03-11

FCC ID: WFQCS-445B IC: 10717A-CS445B
RE21_RF Controls
Model: CS-445
Fair-Rite 0431167281
POE, Low Chan, 0 Deg, Ant Circular
Red: Horizontal Green: Vertical
Trace Markers
Limit 47
10M to | 915MHz CFR Part
Test Meter Antenna | Path 3M BRF 15.209 @
Marker | Frequency |Reading Factor | Factor | Factor [ Factor | Level 3m Margin | Azimuth | Height
No. (MHz) (dBuV) | Detector| dB/m dB dB dB |dBuV/m| dBuV/m | (dB) | [Degs] | [cm] |Polarity
3] 33.6975 33.3|Pk 16.8] -30.2 10.5) N/A 30.4 40| -9.6/0-360 101|H
4]  108.795 35.4|Pk 12| -29.9 10.5( N/A 28 43.52( -15.52(0-360 398(H
5| 60.2175| 48.32|Pk 6.8 -30.3 10.5) N/A 35.32 40| -4.68|0-360 101V
6 60.8125| 47.71|Pk 6.7 -30.2 10.5( N/A 34.71 40| -5.29]0-360 248|V
7 66.295| 50.34|Pk 6.2 -30 10.5) N/A 37.04 40| -2.96|0-360 248|V
8 81.51| 47.76|Pk 7.3 -30.1 10.5) N/A 35.46 40| -4.54|0-360 248|V
9] 82.0625| 46.87|Pk 7.4 -30.1 10.5) N/A 34.67 40| -5.33|0-360 248|V
10| 85.5475( 45.19(Pk 8.2 -30 10.5) N/A 33.89 40| -6.11]/0-360 248|V
11 86.0575| 45.42|Pk 8.2 -29.8 10.5( N/A 34.32 40| -5.68]0-360 248 |V
12 98.425| 45.01|Pk 10.4 -30 10.5) N/A 35.91 43.52( -7.61(0-360 101|V
1 960 31.28(Pk 239 -274 10.5 3.6 41.88 46.02( -4.14(0-360 99|H
2 960 30.96(Pk 239 -274 10.5 3.6 41.56 46.02( -4.46(0-360 99|V
Pk - Peak detector
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

DATE: 2019-03-11
IC: 10717A-CS445B

9.2.2. Circular Polarization, Boresight TX Direction, Middle Channel

1@@UL EMC Test System

18 Oct 2818

28:22:18

Rodioted Emissions

RE19_RF Controls

|

dBtulVolts/meter) Uerticaol

£l Model: C5-445

Fair-Rite 8431167281

FOE, Mid Chan, B Deg, Ant Circular
[S15] Red: Horizontal Green: Uertical
78 /l \
6 / )
BB cpr oy EE T T TS E TR i jfLr

/ §,~

44
384
26
38 [E[E] 1686
Frequency (MHz2
Range (MHz) REAI/VBL Ref/htin  Det/fvg Mode Sweep Pts  #Swps/Mode Position Range (MHz) REU/VBW Ref/ftin  Det/Avg Mode Sueep Pts  #Sups/Mode Position
2:39-200 120KC-B3B)/ 1N 52D PERK/LogPur—Video  3Bncec(Auto) 4DET  MAXH 0-360dege | 4:208-1880 128K -6d8)/1N  52/8 PEAK/LagPur—Video | 35nsec(Auto) SBB1  HAXH 8-368d=ge U

BEMHz-1GHz RE Scan with BRF 3m limits 1@m scan.TST

Rev 9.5 23 Nov 2816

UL EMC Test System

18 Oct 2818

28:22:18

188
Rodioted Emissions
RE19_RF Controls
e ModeT: €5-445
Foir-Rite 8431167281
POE, Mid Chon, B Deg, Ant Circular
[1%] Red: Horizontal Green: Vertical
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Frequency (MHz2
Range (1Hz) REUABH  Fef/fttn  Det/Avg Node Sueep Pts  Fups/Mode FPosition Range (1Hz) REUABW  Ref/ftin  Det/Avg flode Sacep Pts #Saps/Mode Fosition
1:30-208 120RC-BBI/IN 920 PEAK/LogPur-Video 3Bmsec(Aute) 4031  HAKH 0-J60cegs | 3:208-1800 120k (-65)/14 920 PEAK/LagPur-Video 135nsec(utod BBEI  HAXH [

{38MHz-16Hz RE Scan with BRF 3m limits 1@m scan.TST

Rev 9.5 23 Nov 2616

* all emissions below 200MHz are result of digital circuitry and are not related to the TX part of the device.
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REPORT NO: 12540676A DATE: 2019-03-11

FCC ID: WFQCS-445B IC: 10717A-CS445B
RE19_RF Controls
Model: CS-445
Fair-Rite 0431167281
POE, Mid Chan, 0 Deg, Ant Circular
Red: Horizontal Green: Vertical
Trace Markers
Limit 47
10M to | 915MHz CFR Part
Test Meter Antenna | Path 3M BRF 15.209 @
Marker | Frequency |Reading Factor | Factor | Factor [ Factor | Level 3m Margin | Azimuth | Height
No. (MHz) (dBuV) | Detector| dB/m dB dB dB  |dBuV/m| dBuV/m | (dB) | [Degs] | [cm] |Polarity
3| 33.6975 33.3|Pk 16.8| -30.2 10.5] N/A 30.4 40( -9.6(0-360 101[H
4 108.795 35.4|Pk 12 -29.9 10.5] N/A 28 43.52| -15.52]0-360 398|H
5| 60.2175| 48.32|Pk 6.8 -30.3 10.5) N/A 35.32 40| -4.68|0-360 101|V
6 60.8125| 47.71|Pk 6.7 -30.2 10.5] N/A 34.71 40| -5.29]0-360 248|V
7 66.295 50.34 [Pk 6.2 -30 10.5] N/A 37.04 40( -2.96(0-360 248V
8 81.51 47.76(Pk 73] -30.1 10.5] N/A 35.46 40| -4.54(0-360 248V
9| 82.0625 46.87(Pk 74| -30.1 10.5] N/A 34.67 40 -5.33(0-360 248V
10| 85.5475( 45.19(Pk 8.2 -30 10.5) N/A 33.89 40| -6.11/0-360 248|V
11 86.0575( 45.42(Pk 82| -29.8 10.5) N/A 34.32 40| -5.68|0-360 248|V
12 98.425( 45.01(Pk 10.4 -30 10.5] N/A 35.91 43.52| -7.61]0-360 101V
1 960| 30.29|Pk 239| -274 10.5 3.6| 40.89 46.02| -5.13]0-360 99|H
2 960| 33.39|Pk 239| -274 10.5 3.6| 43.99 46.02| -2.03]0-360 9|V
Radiated Emission Data
Limit 47
10M to | 915MHz CFR Part
Test Meter Antenna | Path 3M BRF 15.209 @
Frequency |Reading Factor | Factor | Factor [ Factor | Level 3m Margin | Azimuth | Height
(MHz) (dBuV) | Detector| dB/m dB dB dB |dBuV/m| dBuV/m | (dB) | [Degs] | [cm] |Polarity
960 32.09|Qp 23.9 -27.4 10.5 3.6 42.69 46.02 -3.33 196 127|\V
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

DATE: 2019-03-11
IC: 10717A-CS445B

9.2.3. Circular Polarization, Boresight TX Direction, High Channel

1@@UL EMC Test System 18 Oct 26818 28:54 142
Rodioted Emissions
REZB_RF Controls
Eld ModeT: CS-445
Fair-Rite B431167281
FOE, High Chan, B Deg, Ant Circular
20 od! Horizontal Gresn: Uertical
— 1]
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e
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ﬁ 50 CFR™4 art TS CTasg " B 3m ' U
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o
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38 [E[E] 1686
Frequency (MHz2
Range (HHz) RBU/BH  Ref/Attn  Det/fvg Mode Sueep Fts  #ups/Mode Position Range (HHz) REU/VBW  Ref/Attn Det/fvg Mode Sucep Fts #oups/Mode FPosition
2:39-200 120KC-BdB)/ 1M 52/B  PEAK/LogPur-Video 3@meec(Aute) 4BAT  NAXH 0-360dege | 4:208-1880 128k(-6d8)/1M  92/8  PEAK/LagPur-Uideo 1 3neac(ute) BEBI  HAXH 8-368d=ge U

BEMHz-1GHz RE Scan with BRF 3m limits 1@m scan.TST

Rev 9.5 23 Nov 2816

UL EMC Test System

18 Oct 2818

28:54:42

1868
Rodioted Emissions
RE2B_RF Controls
e ModeT: €S-445
Foir-Rite 8431167281
POE, High Chan, B Deg, Ant Circular
[1%] Red: Horizontal Green: Vertical
= ]
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Frequency (MHz2
Range (i) REUAURL  Ref/Rttn  Det/fvg Motk Sueep Pls  Bups/Mode Position Range (i) REWABH  Ref/Rttn  Det/vg fodk Sueep Pts #ups/Mode Fosition
1:36-28 12Bk(-BBI/1N 928 PERK/LogPur—Video  JomsectAute) 4GAT  MAKH B-36dege | 3:208-1060 120k (-6dB2/14  92/8  PEAK/LogPur—Vides 13msectAuto) 5GB1  HAA 7-30dege H

{38MHz-16Hz RE Scan with BRF 3m limits 1@m scan.TST

Rev 9.5 23 Nov 2616

* all emissions below 200MHz are result of digital circuitry and are not related to the TX part of the device.
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REPORT NO: 12540676A DATE: 2019-03-11

FCC ID: WFQCS-445B IC: 10717A-CS445B
RE20_RF Controls
Model: CS-445
Fair-Rite 0431167281
POE, High Chan, 0 Deg, Ant Circular
Red: Horizontal Green: Vertical
Trace Markers
Limit 47
10M to | 915MHz CFR Part
Test Meter Antenna | Path 3M BRF 15.209 @
Marker | Frequency |Reading Factor | Factor | Factor [ Factor | Level 3m Margin [ Azimuth [ Height
No. (MHz) (dBuV) | Detector| dB/m dB dB dB  |dBuV/m| dBuV/m | (dB) | [Degs] | [cm] [Polarity
3| 33.6975 33.3|Pk 16.8] -30.2 10.5) N/A 30.4 40| -9.6]|0-360 101|H
4 108.795 35.4|Pk 12| -29.9 10.5) N/A 28 43.52| -15.52(0-360 398(H
5| 60.2175| 48.32|Pk 6.8 -30.3 10.5) N/A 35.32 40| -4.68|0-360 101|V
6| 60.8125| 47.71|Pk 6.7] -30.2 10.5) N/A 34.71 40| -5.29|0-360 248|V
7 66.295| 50.34|Pk 6.2 -30 10.5] N/A 37.04 40| -2.96|0-360 248 |V
8 81.51| 47.76|Pk 7.3] -30.1 10.5) N/A 35.46 40| -4.54|0-360 248|V
9| 82.0625| 46.87|Pk 7.4| -30.1 10.5( N/A 34.67 40| -5.33|0-360 248|V
10| 85.5475| 45.19|Pk 8.2 -30 10.5) N/A 33.89 40| -6.11]|0-360 248|V
1 86.0575| 45.42|Pk 8.2 -29.8 10.5) N/A 34.32 40| -5.68|0-360 248|V
12 98.425| 45.01|Pk 10.4 -30 10.5) N/A 35.91 43.52| -7.61(0-360 101|V
1 960( 28.52|Pk 239 -274 10.5 3.6[ 39.12 46.02| -6.9(0-360 99|H
2 960 29.6|Pk 23.9 -27.4 10.5 3.6 40.2 46.02| -5.82|0-360 99|V
Pk - Peak detector
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REPORT NO: 12540676A DATE: 2019-03-11
FCC ID: WFQCS-445B IC: 10717A-CS445B

9.2.4. Circular Polarization, +40° +40° TX Direction, Low Channel

1@@UL EMC Test System 18 Oct 26818 21:87:28
Rodioted Emissions
REZ2Z2_RF Controls
Eld ModeT: CS-445
Fair-Rite B431167281
POE, Low Chaon, X+45_Y+45, Ant Circular
a0 Red: Horizontal Green: Usrtical
784
1%

—

50 CFR™H CrtTTTETTTCTEsE B 3m

48

304

dBtulVolts/meter) Uerticaol

26
18
38 [E[E] 1686
Frequency (MHz2
Range (MHz) REAI/VBL Ref/htin  Det/fvg Mode Sweep Pts  #Swps/Mode Position Range (MHz) REU/VBW Ref/ftin  Det/Avg Mode Sueep Pts  #Sups/Mode Position
2:39-200 120KC-B3B)/ 1N 52D PERK/LogPur—Video  3Bncec(Auto) 4DET  MAXH 0-360dege | 4:208-1880 128K -6d8)/1N  52/8 PEAK/LagPur—Video | 35nsec(Auto) SBB1  HAXH 8-368d=ge U
BEMHz-1GHz RE Scan with BRF 3m limits 1@m scan.TST Rev 9.5 23 Nov 2816
1QQUL EMC Test System 18 Oct 26818 21:87:28
Rodioted Emissions
RE22_RF Controls
98 ModeT: CS-445
Foir-Rite 8431167281
POE, Low Chan, X+45_Y+45, Ant Circular
[1%] Red: Horizontal Green: Vertical
78
[S14]

SBICcFR 37 PERT TE T CTESE B S

48

30
AT
28 "1""‘""*“!@ " ¥ W

dB(ulalts/meter) Horizontaol

18
38 180 1688
Frequency (MHz2
Range (1Hz) REUABH  Fef/fttn  Det/Avg Node Sueep Pts  Fups/Mode FPosition Range (1Hz) REUABW  Ref/ftin  Det/Avg flode Sacep Pts #Saps/Mode Fosition
1:30-208 120RC-BBI/IN 920 PEAK/LogPur-Video 3Bmsec(Aute) 4031  HAKH 0-J60cegs | 3:208-1800 120k (-65)/14 920 PEAK/LagPur-Video 135nsec(utod BBEI  HAXH [
{38MHz-16Hz RE Scan with BRF 3m limits 1Bm scan. TST Rev 9.5 23 Nov 2816

* all emissions below 200MHz are result of digital circuitry and are not related to the TX part of the device.
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REPORT NO: 12540676A DATE: 2019-03-11

FCC ID: WFQCS-445B IC: 10717A-CS445B
RE22_RF Controls
Model: CS-445
Fair-Rite 0431167281
POE, Low Chan, X+45_Y+45, Ant Circular
Red: Horizontal Green: Vertical
Trace Markers
Limit 47
10M to | 915MHz CFR Part
Test Meter Antenna | Path 3M BRF 15.209 @
Marker | Frequency |Reading Factor | Factor | Factor [ Factor | Level 3m Margin | Azimuth | Height
No. (MHz) (dBuV) | Detector| dB/m dB dB dB |dBuV/m| dBuV/m | (dB) | [Degs] | [cm] |Polarity
3| 33.6975 33.3|Pk 16.8| -30.2 10.5] N/A 30.4 40| -9.6(0-360 101|H
4 108.795 35.4|Pk 12| -29.9 10.5] N/A 28 43.52 -15.52|0-360 398(H
5| 60.2175 48.32(Pk 6.8 -30.3 10.5] N/A 35.32 40| -4.68(0-360 101|V
6| 60.8125 47.71(Pk 6.7 -30.2 10.5| N/A 34.71 40| -5.29(0-360 248|V
7 66.295| 50.34|Pk 6.2 -30 10.5] N/A 37.04 40| -2.96(0-360 248|V
8 81.51| 47.76|Pk 7.3 -30.1 10.5] N/A 35.46 40| -4.54)0-360 248V
9| 82.0625 46.87(Pk 7.4 -30.1 10.5| N/A 34.67 40| -5.33(0-360 248|V
10| 85.5475( 45.19(Pk 8.2 -30 10.5] N/A 33.89 40| -6.11(0-360 248|V
11 86.0575| 45.42|Pk 8.2 -29.8 10.5] N/A 34.32 40| -5.68)0-360 248V
12 98.425| 45.01|Pk 10.4 -30 10.5| N/A 35.91 43.52( -7.61|0-360 101|V
1 960 30.09(Pk 239 -274 10.5 3.6 40.69 46.02( -5.33|0-360 99|H
2 960| 29.65|Pk 23.9 -27.4 10.5 3.6] 40.25 46.02| -5.77|0-360 102|V
Pk - Peak detector
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

DATE: 2019-03-11
IC: 10717A-CS445B

9.2.5. Circular Polarization, +40° +40° TX Direction, Middle Channel

1@@UL EMC Test System

18 Oct 2818

21:14:84

Rodioted Emissions

RE23_RF Controls

|

Eld ModeT: CS-445
Fair-Rite B431167281
POE, Mid Chaon, X+45_Y+45, Ant Circular

20 Red: Horizomtal Green: Usrtical
- /8
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e
[T 1]
: / '
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ﬁ 58 CFR™Z art TS ClTass B 3m I H
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+ 40
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o 38
o

28

18

38 [E[E] 1686
Frequency (MHz2
Range (1Hz) REUABH  Fef/fttn  Det/Avg Node Sueep Pts  Fups/Mode FPosition Range (1Hz) REUABW  Ref/ftin  Det/Avg flode Sacep Pts ¥Saps/Mode FPosition
2:30-200 120kC-6BI/IN 920 PEAK/LogPur-Video 3BusectAutc) 4881  NAXH 0-360clegs | 4:208-1880 128k C-6B)/1  92/0  PEAK/LogPur-Video 13meecCAutod BBEI  FAYH §-366degs U

BEMHz-1GHz RE Scan with BRF 3m limits 1@m scan.TST

Rev 9.5 23 Nov 2816

UL EMC Test System

18 Oct 2818

21:14:84

1868
Rodioted Emissions
RE23_RF Controls
e ModeT: €S-445
Foir-Rite 8431167281
POE, Mid Chan, X+45_Y+45, Ant Circular
[1%] Red: Horizontal Green: Vertical
= [E|
o]
3 74 / (
c
]
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o
- } \
° N
§ OO TFR AT RERE TS T TESE BT BN
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o
£ /
0
W 4g
3 3
RN 4 o YO
@
b W
28 Wt
Wik
18
36 184 1868
Frequency (MHz2
Range (i) REUAURL  Ref/Rttn  Det/fvg Motk Sueep Pls  Bups/Mode Position Range (i) REWABH  Ref/Rttn  Det/vg fodk Sueep Pts #ups/Mode Position
1:36-28 12Bk(-BBI/1N 928 PERK/LogPur—Video  JomsectAute) 4GAT  MAKH B-36dege | 3:208-1060 120k (-6dB2/14  92/8  PEAK/LogPur—Vides 13msectAuto) 5GB1  HAA 7-360dege H
BBMHz-16Hz RE Scan with BRF 3m limits 18m scan.TST Rev 9.5 23 Nov 2816

* all emissions below 200MHz are result of digital circuitry and are not related to the TX part of the device.
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REPORT NO: 12540676A DATE: 2019-03-11

FCC ID: WFQCS-445B IC: 10717A-CS445B
RE23_RF Controls
Model: CS-445
Fair-Rite 0431167281
POE, Mid Chan, X+45_Y+45, Ant Circular
Red: Horizontal Green: Vertical
Trace Markers
Limit 47
10M to | 915MHz CFR Part
Test Meter Antenna [ Path 3M BRF 15.209 @
Marker | Frequency |Reading Factor | Factor | Factor [ Factor | Level 3m Margin | Azimuth | Height
No. (MHz) (dBuV) | Detector| dB/m dB dB dB [dBuV/m| dBuV/m | (dB) | [Degs] | [cm] [Polarity
3] 33.6975 33.3|Pk 16.8] -30.2 10.5) N/A 30.4 40| -9.6/0-360 101|H
4]  108.795 35.4|Pk 12| -29.9 10.5) N/A 28 43.52( -15.52(0-360 398(H
5| 60.2175| 48.32|Pk 6.8 -30.3 10.5) N/A 35.32 40| -4.68|0-360 101|V
6 60.8125| 47.71|Pk 6.7 -30.2 10.5( N/A 34.71 40| -5.29]0-360 248 |V
7 66.295| 50.34|Pk 6.2 -30 10.5) N/A 37.04 40| -2.96|0-360 248|V
8 81.51| 47.76|Pk 7.3 -30.1 10.5) N/A 35.46 40| -4.54|0-360 248|V
9] 82.0625| 46.87|Pk 7.4 -30.1 10.5) N/A 34.67 40| -5.33|0-360 248|V
10| 85.5475( 45.19(Pk 8.2 -30 10.5) N/A 33.89 40| -6.11|0-360 248|V
11 86.0575| 45.42|Pk 8.2 -29.8 10.5) N/A 34.32 40| -5.68|0-360 248|V
12 98.425| 45.01|Pk 10.4 -30 10.5 N/A 35.91 43.52| -7.61|0-360 101V
1 960 28| Pk 239| -274 10.5 3.6 38.6 46.02| -7.42]0-360 102[H
2 960 29.97(Pk 239 -274 10.5 3.6 40.57 46.02( -5.45(0-360 102|V
Pk - Peak detector
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REPORT NO: 12540676A DATE: 2019-03-11
FCC ID: WFQCS-445B IC: 10717A-CS445B

9.2.6. Circular Polarization, +40° +40° TX Direction, High Channel

1@@UL EMC Test System 18 Oct 26818 21:28:68
Rodioted Emissions V
REZ24_RF Controls

Eld ModeT: CS-445
Fair-Rite B431167281
FOE, High Chan, X+45_Y+45, Ant Circular

a0 Red: Horizontal Gresn: Usrtical

784

1%

50 CFR™H CrtTTTETTTCTEsE B 3m

—_—— i
Eﬁ——:;‘_/

48

304

dBtulVolts/meter) Uerticaol

26
18
38 [E[E] 1686
Frequency (MHz2
Range (MHz) REAI/VBL Ref/htin  Det/fvg Mode Sweep Pts  #Swps/Mode Position Range (MHz) REU/VBW Ref/ftin  Det/Avg Mode Sueep Pts  #Sups/Mode Position
2:39-200 120KC-B3B)/ 1N 52D PERK/LogPur—Video  3Bncec(Auto) 4DET  MAXH 0-360dege | 4:208-1880 128K -6d8)/1N  52/8 PEAK/LagPur—Video | 35nsec(Auto) SBB1  HAXH 8-368d=ge U
BEMHz-1GHz RE Scan with BRF 3m limits 1@m scan.TST Rev 9.5 23 Nov 2816
1QQUL EMC Test System 18 Oct 26818 21:28:68
Rodioted Emissions
RE24_RF Controls
98 ModeT: CS-445
Foir-Rite 8431167281
POE, High Chan, X+45_Y+45, Ant Circulor
[1%] Red: Horizontal Green: Vertical
78
[S14]

SBICcFR 37 PERT TE T CTESE B S

48
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AT
28 "1""‘""*“!@ " ¥ W

dB(ulalts/meter) Horizontaol

18
38 180 1688
Frequency (MHz2
Range (1Hz) REUABH  Fef/fttn  Det/Avg Node Sueep Pts  Fups/Mode FPosition Range (1Hz) REUABW  Ref/ftin  Det/Avg flode Sacep Pts #Saps/Mode Fosition
1:30-208 120RC-BBI/IN 920 PEAK/LogPur-Video 3Bmsec(Aute) 4031  HAKH 0-J60cegs | 3:208-1800 120k (-65)/14 920 PEAK/LagPur-Video 135nsec(utod BBEI  HAXH [
{38MHz-16Hz RE Scan with BRF 3m limits 1Bm scan. TST Rev 9.5 23 Nov 2816

* all emissions below 200MHz are result of digital circuitry and are not related to the TX part of the device.
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REPORT NO: 12540676A DATE: 2019-03-11

FCC ID: WFQCS-445B IC: 10717A-CS445B
RE24_RF Controls
Model: CS-445
Fair-Rite 0431167281
POE, High Chan, X+45_Y+45, Ant Circular
Red: Horizontal Green: Vertical
Trace Markers
Limit 47
10M to | 915MHz CFR Part
Test Meter Antenna | Path 3M BRF 15.209 @
Marker | Frequency |Reading Factor | Factor | Factor [ Factor | Level 3m Margin | Azimuth | Height
No. (MHz) (dBuV) | Detector| dB/m dB dB dB |dBuV/m| dBuV/m | (dB) | [Degs] | [cm] |Polarity
3| 33.6975 33.3|Pk 16.8| -30.2 10.5] N/A 30.4 40| -9.6(0-360 101|H
4 108.795 35.4|Pk 12 -29.9 10.5] N/A 28 43.52| -15.52|0-360 398 |H
5| 60.2175| 48.32|Pk 6.8 -30.3 10.5] N/A 35.32 40( -4.68(0-360 101|V
6| 60.8125| 47.71|Pk 6.7 -30.2 10.5] N/A 34.71 40( -5.29(0-360 248|V
7 66.295| 50.34|Pk 6.2 -30 10.5] N/A 37.04 40( -2.96(0-360 248 |V
8 81.51| 47.76|Pk 7.3 -30.1 10.5] N/A 35.46 40| -4.54]0-360 248V
9| 82.0625| 46.87|Pk 7.4 -30.1 10.5] N/A 34.67 40( -5.33[0-360 248 |V
10| 85.5475[ 45.19(Pk 8.2 -30 10.5] N/A 33.89 40| -6.11(0-360 248|V
11 86.0575( 45.42(Pk 8.2 -29.8 10.5] N/A 34.32 40( -5.68(0-360 248 |V
12 98.425( 45.01(Pk 10.4 -30 10.5] N/A 35.91 43.52| -7.61|0-360 101|V
1 960| 29.83|Pk 239 -274 10.5 3.6| 4043 46.02| -5.59|0-360 199(H
2 960| 28.52|Pk 239 -274 10.5 3.6] 39.12 46.02|] -6.9/0-360 102V
Pk - Peak detector
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REPORT NO: 12540676A DATE: 2019-03-11
FCC ID: WFQCS-445B IC: 10717A-CS445B

9.2.7. Circular Polarization, -40° -40° TX Direction, Low Channel

CFR™H CrtTTTETTTCTEsE B 3m [

48

1@QUL EMC Test System 18 Oct 26818 21:36:59
Rodioted Emissions
REZ27_RF Controls
Eld ModeT: CS-445
Fair-Rite B431167281
POE, Low Chaon, X-45_Y-45, Ant Circular
a0 Red: Horizontal Green: Usrtical
(]4] / \‘
56 \(

304

dBtulVolts/meter) Uerticaol

26
18
38 [E[E] 1686
Frequency (MHz2
Range (MHz) REAI/VBL Ref/htin  Det/fvg Mode Sweep Pts  #Swps/Mode Position Range (MHz) REU/VBW Ref/ftin  Det/Avg Mode Sueep Pts  #Sups/Mode Position
2:39-200 120KC-B3B)/ 1N 52D PERK/LogPur—Video  3Bncec(Auto) 4DET  MAXH 0-360dege | 4:208-1880 128K -6d8)/1N  52/8 PEAK/LagPur—Video | 35nsec(Auto) SBB1  HAXH 8-368d=ge U
BEMHz-1GHz RE Scan with BRF 3m limits 1@m scan.TST Rev 9.5 23 Nov 2816
1QQUL EMC Test System 18 Oct 26818 21:36:59
Rodioted Emissions
RE27_RF Controls
98 ModeT: CS-445
Foir-Rite 8431167281
POE, Low Chaon, X-45_Y-45, Ant Circular
[1%] Red: Horizontal Green: Vertical
78 )' (
[S14] )

SBICcFR 37 PERT TE T CTESE B S

4
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dB(ulalts/meter) Horizontaol

18
38 180 1688
Frequency (MHz2
Range (1Hz) REUABH  Fef/fttn  Det/Avg Node Sueep Pts  Fups/Mode FPosition Range (1Hz) REUABW  Ref/ftin  Det/Avg flode Sacep Pts #Saps/Mode Fosition
1:30-208 120RC-BBI/IN 920 PEAK/LogPur-Video 3Bmsec(Aute) 4031  HAKH 0-J60cegs | 3:208-1800 120k (-65)/14 920 PEAK/LagPur-Video 135nsec(utod BBEI  HAXH [
{38MHz-16Hz RE Scan with BRF 3m limits 1Bm scan. TST Rev 9.5 23 Nov 2816

* all emissions below 200MHz are result of digital circuitry and are not related to the TX part of the device.
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REPORT NO: 12540676A DATE: 2019-03-11

FCC ID: WFQCS-445B IC: 10717A-CS445B
RE27_RF Controls
Model: CS-445
Fair-Rite 0431167281
POE, Low Chan, X-45_Y-45, Ant Circular
Red: Horizontal Green: Vertical
Trace Markers
Limit 47
10M to | 915MHz CFR Part
Test Meter Antenna | Path 3M BRF 15.209 @
Marker | Frequency [Reading Factor | Factor | Factor | Factor | Level 3m Margin | Azimuth | Height
No. (MHz) (dBuV) | Detector| dB/m dB dB dB |dBuV/m| dBuV/m | (dB) | [Degs] | [cm] [Polarity
3| 33.6975 33.3|Pk 16.8| -30.2 10.5] N/A 30.4 40| -9.6]|0-360 101|H
4 108.795 35.4|Pk 12 -29.9 10.5| N/A 28 43.52| -15.52|0-360 398|H
5| 60.2175| 48.32|Pk 6.8] -30.3 10.5| N/A 35.32 40| -4.68(0-360 101|V
6 60.8125| 47.71|Pk 6.7 -30.2 10.5| N/A 34.71 40| -5.29(0-360 248|V
7 66.295| 50.34|Pk 6.2 -30 10.5| N/A 37.04 40| -2.96(0-360 248V
8 81.51| 47.76|Pk 7.3 -30.1 10.5] N/A 35.46 40| -4.54]0-360 248 |V
9 82.0625| 46.87|Pk 74| -30.1 10.5| N/A 34.67 40| -5.33(0-360 248|V
10| 85.5475| 45.19|Pk 8.2 -30 10.5] N/A 33.89 40| -6.11]|0-360 248|V
11 86.0575( 45.42(Pk 8.2 -29.8 10.5| N/A 34.32 40| -5.68(0-360 248|V
12 98.425| 45.01|Pk 10.4 -30 10.5] N/A 35.91 43.52| -7.61]0-360 101|V
1 960| 28.36|Pk 239| -274 10.5 3.6| 38.96 46.02| -7.06|0-360 98|H
2 960| 28.11|Pk 239| -274 10.5 3.6| 38.71 46.02| -7.31]|0-360 98|V
Pk - Peak detector
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REPORT NO: 12540676A DATE: 2019-03-11
FCC ID: WFQCS-445B IC: 10717A-CS445B

9.2.8. Circular Polarization, -40° -40° TX Direction, Middle Channel

UL EMC Test System 18 Oct 2818 21:32:29

1868

Rodioted Emissions

RE26_RF Controls
£l Model: C5-445

Fair-Rite 8431167281

POE, Mid Chan, X-45_Y-45, Ant Circular
[S15] Red: Horizontal Green: Uertical
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68

i
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— ]

50 CFR™H CrtTTTETTTCTEsE B 3m

48

304

dBtulVolts/meter) Uerticaol

26
18
38 [E[E] 1686
Frequency (MHz2
Range (MHz) REAI/VBL Ref/htin  Det/fvg Mode Sweep Pts  #Swps/Mode Position Range (MHz) REU/VBW Ref/ftin  Det/Avg Mode Sueep Pts  #Sups/Mode Position
2:39-200 120KC-B3B)/ 1N 52D PERK/LogPur—Video  3Bncec(Auto) 4DET  MAXH 0-360dege | 4:208-1880 128K -6d8)/1N  52/8 PEAK/LagPur—Video | 35nsec(Auto) SBB1  HAXH 8-368d=ge U
BEMHz-1GHz RE Scan with BRF 3m limits 1@m scan.TST Rev 9.5 23 Nov 2816
1QQUL EMC Test System 18 Oct 26818 21:32:29
Rodioted Emissions
RE26_RF Controls
98 ModeT: CS-445
Foir-Rite 8431167281
POE, Mid Chan, X-45_Y-45, Ant Circular
[1%] Red: Horizontal Green: Vertical
78
[S14]

SBICcFR 37 PERT TE T CTESE B S

48
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28 "1""‘""*“!@ " ¥ W

dB(ulalts/meter) Horizontaol

18
38 180 1688
Frequency (MHz2
Range (1Hz) REUABH  Fef/fttn  Det/Avg Node Sueep Pts  Fups/Mode FPosition Range (1Hz) REUABW  Ref/ftin  Det/Avg flode Sacep Pts #Saps/Mode Fosition
1:30-208 120RC-BBI/IN 920 PEAK/LogPur-Video 3Bmsec(Aute) 4031  HAKH 0-J60cegs | 3:208-1800 120k (-65)/14 920 PEAK/LagPur-Video 135nsec(utod BBEI  HAXH [
{38MHz-16Hz RE Scan with BRF 3m limits 1Bm scan. TST Rev 9.5 23 Nov 2816

* all emissions below 200MHz are result of digital circuitry and are not related to the TX part of the device.
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

DATE: 2019-03-11
IC: 10717A-CS445B

RE26_RF Controls

Model: CS-445

Fair-Rite 0431167281
POE, Mid Chan, X-45 Y-45, Ant Circular
Green: Vertical

Red: Horizontal

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1l
No. Frequency Reading Factor Factor Reading dB(uVolts/meter)
(MHzZ) (dB) (dB)
3 33.6975 33.3dBuV Pk 16.8 -19.7 30.4 40
Azimuth:0-360 Height:101 Horz Margin (dB) -9.6
4 108.795 35.4dBuV Pk 12 -19.4 28 43.52
Azimuth:0-360 Height:398 Horz Margin (dB) =-15.52
5 60.2175 48.32dBuvV Pk 6.8 -19.8 35.32 40
Azimuth:0-360 Height:101 Vert Margin (dB) -4.68
6 60.8125 47.71dBuv Pk 6.7 -19.7 34.71 40
Azimuth:0-360 Height:248 Vert Margin (dB) =-5.29
7 66.295 50.34dBuv Pk 6.2 -19.5 37.04 40
Azimuth:0-360 Height:248 Vert Margin (dB) -2.960
8 81.51 47.76dBuvV Pk 7.3 -19.6 35.46 40
Azimuth:0-360 Height:248 Vert Margin (dB) -4.54
9 82.0625 46.87dBuv Pk 7.4 -19.6 34.67 40
Azimuth:0-360 Height:248 Vert Margin (dB) -5.33
10 85.5475 45.19dBuvV Pk 8.2 -19.5 33.89 40
Azimuth:0-360 Height:248 Vert Margin (dB) -6.11
11 86.0575 45.42dBuvV Pk 8.2 -19.3 34.32 40
Azimuth:0-360 Height:248 Vert Margin (dB) -5.68
12 98.425 45.01dBuv Pk 10.4 -19.5 35.91 43.52
Azimuth:0-360 Height:101 Vert Margin (dB) -7.61
1 960 28.73dBuv Pk 23.9 -13.3 39.33 46.02
Azimuth:0-360 Height:199 Horz Margin (dB) -6.69
2 960 27.31dBuv Pk 23.9 -13.3 37.91 46.02
Azimuth:0-360 Height:99 Vert Margin (dB) -8.11
LIMIT 1: CFR 47 Part 15 Class B 3m

Pk - Peak detector
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REPORT NO: 12540676A DATE: 2019-03-11
FCC ID: WFQCS-445B IC: 10717A-CS445B

9.2.9. Circular Polarization, -40° -40° TX Direction, High Channel

UL EMC Test System 18 Oct 2818 21:24:59

1868

Rodioted Emissions

RE25_RF Controls
£l Model: C5-445

Fair-Rite 8431167281

FOE, High Chan, X-45_Y-45, Ant Circular
[S15] Red: Horizontal Green: Uertical

P . —
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50 CFR™H CrtTTTETTTCTEsE B 3m

48

304

dBtulVolts/meter) Uerticaol

26
18
38 [E[E] 1686
Frequency (MHz2
Range (MHz) REAI/VBL Ref/htin  Det/fvg Mode Sweep Pts  #Swps/Mode Position Range (MHz) REU/VBW Ref/ftin  Det/Avg Mode Sueep Pts  #Sups/Mode Position
2:39-200 120KC-B3B)/ 1N 52D PERK/LogPur—Video  3Bncec(Auto) 4DET  MAXH 0-360dege | 4:208-1880 128K -6d8)/1N  52/8 PEAK/LagPur—Video | 35nsec(Auto) SBB1  HAXH 8-368d=ge U
BEMHz-1GHz RE Scan with BRF 3m limits 1@m scan.TST Rev 9.5 23 Nov 2816
1@@UL EMC Test System 18 Oct 26818 21:24:59

Rodioted Emissions

RE25_RF Controls

98 ModeT: CS-445

Fair-Rite 8431167281

POE, High Chan, X-45_Y-45, Ant Circulor
[1%] Red: Horizontal Green: Vertical

78
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SBICcFR 37 PERT TE T CTESE B S

48
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28 "1""‘""*“!@ " ¥ W

dB(ulalts/meter) Horizontaol

18
38 180 1688
Frequency (MHz2
Range (1Hz) REUABH  Fef/fttn  Det/Avg Node Sueep Pts  Fups/Mode FPosition Range (1Hz) REUABW  Ref/ftin  Det/Avg flode Sacep Pts #Saps/Mode Fosition
1:30-208 120RC-BBI/IN 920 PEAK/LogPur-Video 3Bmsec(Aute) 4031  HAKH 0-J60cegs | 3:208-1800 120k (-65)/14 920 PEAK/LagPur-Video 135nsec(utod BBEI  HAXH [
{38MHz-16Hz RE Scan with BRF 3m limits 1Bm scan. TST Rev 9.5 23 Nov 2816

* all emissions below 200MHz are result of digital circuitry and are not related to the TX part of the device.
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REPORT NO: 12540676A DATE: 2019-03-11

FCC ID: WFQCS-445B IC: 10717A-CS445B
RE25_RF Controls
Model: CS-445
Fair-Rite 0431167281
POE, High Chan, X-45_Y-45, Ant Circular
Red: Horizontal Green: Vertical
Trace Markers
Limit 47
10M to | 915MHz CFR Part
Test Meter Antenna | Path 3M BRF 15.209 @
Marker | Frequency |Reading Factor | Factor | Factor [ Factor | Level 3m Margin |Azimuth | Height
No. (MHz) (dBuV) | Detector| dB/m dB dB dB |dBuV/m| dBuV/m | (dB) | [Degs] | [cm] |Polarity
3| 33.6975 33.3|Pk 16.8] -30.2 10.5] N/A 30.4 40| -9.6(0-360 101|H
4 108.795 35.4|Pk 12| -29.9 10.5| N/A 28 43.52( -15.52|0-360 398(H
5| 60.2175 48.32(Pk 6.8 -30.3 10.5] N/A 35.32 40| -4.68(0-360 101|V
6| 60.8125| 47.71|Pk 6.7 -30.2 10.5] N/A 34.71 40( -5.29(0-360 248|V
7 66.295| 50.34|Pk 6.2 -30 10.5| N/A 37.04 40| -2.96(0-360 248|V
8 81.51| 47.76|Pk 7.3 -30.1 10.5| N/A 35.46 40| -4.54]0-360 248V
9| 82.0625 46.87|Pk 7.4 -30.1 10.5| N/A 34.67 40| -5.33(0-360 248|V
10| 85.5475( 45.19(Pk 8.2 -30 10.5] N/A 33.89 40| -6.11(0-360 248|V
11 86.0575| 45.42|Pk 8.2 -29.8 10.5| N/A 34.32 40| -5.68(0-360 248|V
12 98.425| 45.01|Pk 10.4 -30 10.5] N/A 35.91 43.52 -7.61|0-360 101|V
1 960| 28.22|Pk 23.9 -27.4 10.5 3.6] 38.82 46.02 -7.2]0-360 102|H
2 960 27.91(Pk 239 -274 10.5 3.6| 38.51 46.02 -7.51|0-360 102|V
Pk - Peak detector
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

DATE: 2019-03-11
IC: 10717A-CS445B

9.2.10.

Horizontal Polarization, Boresight TX Direction, Low Channel

1@@UL EMC Test System

18 Oct 2818 19:17:84

Rodioted Emissions
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Frequency (MHz2
Range (MHz) REAI/VBL Ref/htin  Det/fvg Mode Sweep Pts  #Swps/Mode Position Range (MHz) REU/VBW Ref/ftin  Det/Avg Mode Sueep Pts  #Sups/Mode Position
2:39-200 120KC-B3B)/ 1N 52D PERK/LogPur—Video  3Bncec(Auto) 4DET  MAXH 0-360dege | 4:208-1880 128K -6d8)/1N  52/8 PEAK/LagPur—Video | 35nsec(Auto) SBB1  HAXH 8-368d=ge U

BEMHz-1GHz RE Scan with BRF 3m limits 1@m scan.TST

Rev 9.5 23 Nov 2816

UL EMC Test System
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Frequency (MHz2
Range (1Hz) REUABH  Fef/fttn  Det/Avg Node Sueep Pts  Fups/Mode FPosition Range (1Hz) REUABW  Ref/ftin  Det/Avg flode Sacep Pts ¥oaps/Mode Fosition
1:30-208 120RC-BBI/IN 920 PEAK/LogPur-Video 3Bmsec(Aute) 4031  HAKH 0-J60cegs | 3:208-1800 120k (-65)/14 920 PEAK/LagPur-Video 135nsec(utod BBEI  HAXH 0-366degs H

{38MHz-16Hz RE Scan with BRF 3m limits 1@m scan.TST

Rev 9.5 23 Nov 2616
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REPORT NO: 12540676A DATE: 2019-03-11

FCC ID: WFQCS-445B IC: 10717A-CS445B
RE12_RF Controls
Model: CS-445
Fair-Rite 0431167281
POE, Low Chan, 0 Deg, Horiz
Red: Horizontal Green: Vertical
Trace Markers
Limit 47
10M to | 915MHz CFR Part
Test Meter Antenna [ Path 3M BRF 15.209 @
Marker | Frequency |Reading Factor | Factor | Factor [ Factor | Level 3m Margin | Azimuth | Height
No. (MHz) (dBuV) | Detector| dB/m dB dB dB  [dBuV/m| dBuV/m | (dB) | [Degs] | [cm] [Polarity
3| 43.0475| 33.15|Pk 13|  -30.1 10.5) N/A 26.55 40| -13.45|0-360 101|H
4 108.795| 36.01|Pk 12 -29.9 10.5] N/A 28.61 43.52| -14.91]0-360 398|H
5| 60.2175( 48.11|Pk 6.8 -30.3 10.5] N/A 35.11 40( -4.89(0-360 252|V
6 60.8125| 47.37|Pk 6.7 -30.2 10.5] N/A 34.37 40( -5.63(0-360 102|V
7 66.295| 50.42|Pk 6.2 -30 10.5( N/A 37.12 40| -2.88]0-360 252|V
8 81.51 46.7|Pk 7.3 -30.1 10.5( N/A 34.4 40 -5.6]0-360 252 |V
9| 82.0625 46.11(Pk 74| -30.1 10.5] N/A 33.91 40| -6.09/0-360 398V
10 86.015 45.77(Pk 8.2 -29.8 10.5] N/A 34.67 40( -5.33(0-360 252|V
11 85.505( 45.71(Pk 8.2 -30 10.5] N/A 34.41 40( -5.59(0-360 252|V
12 108.795| 44.58|Pk 12 -29.9 10.5] N/A 37.18 43.52| -6.34]0-360 102|V
1 960| 28.25|Pk 23.9 -27.4 10.5 3.6 38.85 46.02 -7.17|0-360 98|H
2 960| 29.07|Pk 239 -274 10.5 3.6| 39.67 46.02 -6.35[0-360 98|V
Pk - Peak detector
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

DATE: 2019-03-11
IC: 10717A-CS445B

9.2.11.

Horizontal Polarization, Boresight TX Direction, Middle Channel

1@@UL EMC Test System 18 Oct 26818 18:35:33
Rodioted Emissions V
RE1B_RF Controls
Eld ModeT: CS-445
Fair-Rite B431167281
FOE, Mid Chan, B Deg, Horiz
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Frequency (MHz2
Range (1Hz) REUABH  Fef/fttn  Det/Avg Node Sueep Pts  Fups/Mode FPosition Range (1Hz) REUABW  Ref/ftin  Det/Avg flode Sacep Pts ¥Saps/Mode Fosition
2:30-200 120kC-6BI/IN 920 PEAK/LogPur-Video 3BusectAutc) 4881  NAXH 0-360clegs | 4:208-1880 128k C-6B)/1  92/0  PEAK/LogPur-Video 13meecCAutod BBEI  FAYH 8-366degs U

BEMHz-1GHz RE Scan with BRF 3m limits 1@m scan.TST

Rev 9.5 23 Nov 2816

UL EMC Test System

18 Oct 2818 18:35: 33

Rodioted Emissions

RE1B_RF Contraols

|

BQWMWMMWMMWM 3
20 Mﬁﬂw%Mmeu

EL Model: C5-445
Fair-Rite B431167281
FOE, Mid Chan, B Deg, Horiz
[1%] Red: Horizontal Green: Vertical

I i1
3 74 ) )
C

8]

N

[R5

o

E SBICcFR 37 PERT TE T CTESE B S 1
o

S

g 40

o

>

3

[an]

el

e

18
38 180 1688
Frequency (MHz2
Range (1Hz) REUABH  Fef/fttn  Det/Avg Node Sueep Pts  Fups/Mode FPosition Range (1Hz) REUABW  Ref/ftin  Det/Avg flode Sacep Pts ¥oaps/Mode Fosition
1:30-208 120RC-BBI/IN 920 PEAK/LogPur-Video 3Bmsec(Aute) 4031  HAKH 0-J60cegs | 3:208-1800 120k (-65)/14 920 PEAK/LagPur-Video 135nsec(utod BBEI  HAXH 0-366degs H

{38MHz-16Hz RE Scan with BRF 3m limits 1@m scan.TST

Rev 9.5 23 Nov 2616

* all emissions below 200MHz are result of digital circuitry and are not related to the TX part of the device.
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REPORT NO: 12540676A DATE: 2019-03-11

FCC ID: WFQCS-445B IC: 10717A-CS445B
RE10_RF Controls
Model: CS-445
Fair-Rite 0431167281
POE, Mid Chan, 0 Deg, Horiz
Red: Horizontal Green: Vertical
Trace Markers
Limit 47
10M to | 915MHz CFR Part
Test Meter Antenna | Path 3M BRF 15.209 @
Marker | Frequency |Reading Factor | Factor | Factor [ Factor | Level 3m Margin |Azimuth | Height
No. (MHz) (dBuV) | Detector| dB/m dB dB dB |dBuV/m| dBuV/m | (dB) | [Degs] | [cm] |Polarity
3| 43.0475 33.15(Pk 13|  -30.1 10.5] N/A 26.55 40| -13.45(0-360 101|H
4 108.795| 36.01|Pk 12| -29.9 10.5| N/A 28.61 43.52 -14.91(0-360 398(H
5| 60.2175 48.11(Pk 6.8 -30.3 10.5] N/A 35.11 40| -4.89(0-360 252|V
6| 60.8125| 47.37|Pk 6.7 -30.2 10.5] N/A 34.37 40( -5.63(0-360 102V
7 66.295| 50.42|Pk 6.2 -30 10.5| N/A 37.12 40| -2.88(0-360 252|V
8 81.51 46.7 | Pk 7.3 -30.1 10.5| N/A 34.4 40 -5.60-360 252V
9| 82.0625 46.11|Pk 7.4 -30.1 10.5| N/A 33.91 40| -6.09(0-360 398V
10 86.015| 45.77|Pk 8.2 -29.8 10.5] N/A 34.67 40| -5.33(0-360 252|V
11 85.505| 45.71|Pk 8.2 -30 10.5| N/A 34.41 40| -5.59(0-360 252|V
12 108.795| 44.58|Pk 12| -29.9 10.5] N/A 37.18 43.52| -6.34|0-360 102|V
1 960 31.14|Pk 23.9 -27.4 10.5 3.6 41.74 46.02| -4.280-360 199|H
2 960 29.3|Pk 239 -274 10.5 3.6 39.9 46.02( -6.12|0-360 199|V
Pk - Peak detector
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

DATE: 2019-03-11
IC: 10717A-CS445B

9.2.12.

Horizontal Polarization, Boresight TX Direction, High Channel

1@@UL EMC Test System 18 Oct 26818 19:11:27
Rodioted Emissions
REI1_RF Controls
Eld ModeT: CS-445
Fair-Rite B431167281
FOE, High Chan, B Deg, Horiz
20 od! Horizontal Gresn: Uertical
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Frequency (MHz2
Range (1Hz) REUABH  Fef/fttn  Det/Avg Node Sueep Pts  Fups/Mode FPosition Range (1Hz) REUABW  Ref/ftin  Det/Avg flode Sacep Pts ¥Saps/Mode Fosition
2:30-200 120kC-6BI/IN 920 PEAK/LogPur-Video 3BusectAutc) 4881  NAXH 0-360clegs | 4:208-1880 128k C-6B)/1  92/0  PEAK/LogPur-Video 13meecCAutod BBEI  FAYH 8-366degs U

BEMHz-1GHz RE Scan with BRF 3m limits 1@m scan.TST

Rev 9.5 23 Nov 2816

UL EMC Test System

18 Oct 2818 19:11:27
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Frequency (MHz2
Range (1Hz) REUABH  Fef/fttn  Det/Avg Node Sueep Pts  Fups/Mode FPosition Range (1Hz) REUABW  Ref/ftin  Det/Avg flode Sacep Pts ¥oaps/Mode Fosition
1:30-208 120RC-BBI/IN 920 PEAK/LogPur-Video 3Bmsec(Aute) 4031  HAKH 0-J60cegs | 3:208-1800 120k (-65)/14 920 PEAK/LagPur-Video 135nsec(utod BBEI  HAXH 0-366degs H
{38MHz-16Hz RE Scan with BRF 3m limits 1Bm scan. TST Rev 9.5 23 Nov 2816

* all emissions below 200MHz are result of digital circuitry and are not related to the TX part of the device.
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REPORT NO: 12540676A DATE: 2019-03-11

FCC ID: WFQCS-445B IC: 10717A-CS445B
RE11_RF Controls
Model: CS-445
Fair-Rite 0431167281
POE, High Chan, 0 Deg, Horiz
Red: Horizontal Green: Vertical
Trace Markers
Limit 47
10M to | 915MHz CFR Part
Test Meter Antenna | Path 3M BRF 15.209 @
Marker | Frequency |Reading Factor | Factor | Factor [ Factor | Level 3m Margin | Azimuth | Height
No. (MHz) (dBuV) | Detector| dB/m dB dB dB |dBuV/m| dBuV/m | (dB) | [Degs] | [cm] |Polarity
3| 43.0475( 33.15(Pk 13| -30.1 10.5] N/A 26.55 40| -13.45(0-360 101|H
4 108.795( 36.01|Pk 12 -29.9 10.5] N/A 28.61 43.52| -14.91|0-360 398|H
5| 60.2175 48.11(Pk 6.8 -30.3 10.5] N/A 35.11 40| -4.89(0-360 252|V
6| 60.8125( 47.37(Pk 6.7 -30.2 10.5| N/A 34.37 40| -5.63(0-360 102|V
7 66.295| 50.42|Pk 6.2 -30 10.5] N/A 37.12 40| -2.88(0-360 252|V
8 81.51 46.7 | Pk 7.3 -30.1 10.5] N/A 34.4 40 -5.60-360 252V
9| 82.0625 46.11(Pk 7.4 -30.1 10.5| N/A 33.91 40| -6.09(0-360 398V
10 86.015| 45.77|Pk 8.2 -29.8 10.5] N/A 34.67 40| -5.33(0-360 252|V
11 85.505| 45.71|Pk 8.2 -30 10.5] N/A 34.41 40| -5.59]0-360 252V
12 108.795| 44.58|Pk 12| -29.9 10.5| N/A 37.18 43.52( -6.34|0-360 102|V
1 960 30.05(Pk 239 -274 10.5 3.6 40.65 46.02( -5.37|0-360 98|H
2 960| 27.32|Pk 23.9 -27.4 10.5 3.6] 37.92 46.02 -8.1]0-360 98|V
Pk - Peak detector
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REPORT NO: 12540676A DATE: 2019-03-11
FCC ID: WFQCS-445B IC: 10717A-CS445B

9.2.13. Horizontal Polarization, +45° +45° TX Direction, Low Channel

1@@UL EMC Test System 18 Oct 26818 19:28:51
Rodioted Emissions
RE13_RF Controls
Eld ModeT: CS-445
Fair-Rite B431167281
POE, Low Chaon, X+45_Y+45, Horiz
a0 Red: Horizontal Green: Usrtical
76 ‘
1% '

=
—

i

50 CFR™H CrtTTTETTTCTEsE B 3m

o | J%

34

dBtulVolts/meter) Uerticaol

26
18
38 [E[E] 1686
Frequency (MHz2
Range (MHz) REAI/VBL Ref/htin  Det/fvg Mode Sweep Pts  #Swps/Mode Position Range (MHz) REU/VBW Ref/ftin  Det/Avg Mode Sueep Pts  #Sups/Mode Position
2:39-200 120KC-B3B)/ 1N 52D PERK/LogPur—Video  3Bncec(Auto) 4DET  MAXH 0-360dege | 4:208-1880 128K -6d8)/1N  52/8 PEAK/LagPur—Video | 35nsec(Auto) SBB1  HAXH 8-368d=ge U
BEMHz-1GHz RE Scan with BRF 3m limits 1@m scan.TST Rev 9.5 23 Nov 2816
1QQUL EMC Test System 18 Oct 26818 19:28:51
Rodioted Emissions
RE13_RF Controls
98 ModeT: CS-445
Foir-Rite 8431167281
FOE, Low Chan, X+45_Y+45, Horiz
[1%] Red: Horizontal Green: Vertical
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Frequency (MHz2
Range (1Hz) REUABH  Fef/fttn  Det/Avg Node Sueep Pts  Fups/Mode FPosition Range (1Hz) REUABW  Ref/ftin  Det/Avg flode Sacep Pts #Saps/Mode Fosition
1:30-208 120RC-BBI/IN 920 PEAK/LogPur-Video 3Bmsec(Aute) 4031  HAKH 0-J60cegs | 3:208-1800 120k (-65)/14 920 PEAK/LagPur-Video 135nsec(utod BBEI  HAXH [
{38MHz-16Hz RE Scan with BRF 3m limits 1Bm scan. TST Rev 9.5 23 Nov 2816

* all emissions below 200MHz are result of digital circuitry and are not related to the TX part of the device.
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REPORT NO: 12540676A DATE: 2019-03-11

FCC ID: WFQCS-445B IC: 10717A-CS445B
RE13_RF Controls
Model: CS-445
Fair-Rite 0431167281
POE, Low Chan, X+45_Y+45, Horiz
Red: Horizontal Green: Vertical
Trace Markers
Limit 47
10M to | 915MHz CFR Part
Test Meter Antenna [ Path 3M BRF 15.209 @
Marker | Frequency |Reading Factor | Factor | Factor [ Factor | Level 3m Margin | Azimuth | Height
No. (MHz) (dBuV) | Detector| dB/m dB dB dB  |dBuV/m| dBuV/m | (dB) | [Degs] | [cm] |Polarity
3| 43.0475| 33.15|Pk 131 -30.1 10.5) N/A 26.55 40| -13.45|0-360 101|H
4 108.795| 36.01(Pk 12 -29.9 10.5( N/A 28.61 43.52| -14.91|0-360 398|H
5| 60.2175| 48.11|Pk 6.8 -30.3 10.5) N/A 35.11 40| -4.89|0-360 252|V
6| 60.8125 47.37(Pk 6.7] -30.2 10.5) N/A 34.37 40| -5.63|0-360 102|V
7 66.295| 50.42|Pk 6.2 -30 10.5) N/A 37.12 40| -2.88|0-360 252|V
8 81.51 46.7 | Pk 7.3 -30.1 10.5( N/A 34.4 40 -5.6]0-360 252 |V
9] 82.0625| 46.11|Pk 7.4 -30.1 10.5) N/A 33.91 40| -6.09/0-360 398V
10 86.015| 45.77|Pk 8.2 -29.8 10.5) N/A 34.67 40| -5.33|0-360 252|V
11 85.505| 45.71|Pk 8.2 -30 10.5( N/A 34.41 40| -5.59]0-360 252|V
12 108.795| 44.58|Pk 12| -29.9 10.5( N/A 37.18 43.52( -6.34(0-360 102|V
1 960 28.11(Pk 239 -274 10.5 3.6 38.71 46.02 -7.31(0-360 98|H
2 960 28.89(Pk 239 -274 10.5 3.6] 39.49 46.02 -6.53(0-360 98|V
Pk - Peak detector
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

DATE: 2019-03-11
IC: 10717A-CS445B

9.2.14.

Horizontal Polarization, +45° +45° TX Direction, Middle Channel

1@@UL EMC Test System

18 Oct 2818 19:46: 86
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Frequency (MHz2
Range (MHz) REAI/VBL Ref/htin  Det/fvg Mode Sweep Pts  #Swps/Mode Position Range (MHz) REU/VBW Ref/ftin  Det/Avg Mode Sueep Pts  #Sups/Mode Position
2:39-200 120KC-B3B)/ 1N 52D PERK/LogPur—Video  3Bncec(Auto) 4DET  MAXH 0-360dege | 4:208-1880 128K -6d8)/1N  52/8 PEAK/LagPur—Video | 35nsec(Auto) SBB1  HAXH 8-368d=ge U

BEMHz-1GHz RE Scan with BRF 3m limits 1@m scan.TST

Rev 9.5 23 Nov 2816
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Frequency (MHz2
Range (1Hz) REUABH  Fef/fttn  Det/Avg Node Sueep Pts  Fups/Mode FPosition Range (1Hz) REUABW  Ref/ftin  Det/Avg flode Sacep Pts #Saps/Mode Fosition
1:30-208 120RC-BBI/IN 920 PEAK/LogPur-Video 3Bmsec(Aute) 4031  HAKH 0-J60cegs | 3:208-1800 120k (-65)/14 920 PEAK/LagPur-Video 135nsec(utod BBEI  HAXH [
{38MHz-16Hz RE Scan with BRF 3m limits 1Bm scan. TST Rev 9.5 23 Nov 2816

* all emissions below 200MHz are result of digital circuitry and are not related to the TX part of the device.

Page 63 of 153

UL LLC

333 Pfingsten Road, Northbrook, IL 60062;

USA TEL:(847) 272-8800

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 12540676A DATE: 2019-03-11

FCC ID: WFQCS-445B IC: 10717A-CS445B
RE14_RF Controls
Model: CS-445
Fair-Rite 0431167281
POE, Mid Chan, X+45_Y+45, Horiz
Red: Horizontal Green: Vertical
Trace Markers
Limit 47
10M to | 915MHz CFR Part
Test Meter Antenna | Path 3M BRF 15.209 @
Marker | Frequency |Reading Factor | Factor | Factor [ Factor | Level 3m Margin |Azimuth | Height
No. (MHz) (dBuV) | Detector| dB/m dB dB dB |dBuV/m| dBuV/m | (dB) | [Degs] | [cm] |Polarity
3| 43.0475 33.15(Pk 13|  -30.1 10.5] N/A 26.55 40| -13.45(0-360 101|H
4 108.795| 36.01|Pk 12| -29.9 10.5| N/A 28.61 43.52 -14.91(0-360 398(H
5| 60.2175 48.11(Pk 6.8 -30.3 10.5] N/A 35.11 40| -4.89(0-360 252|V
6| 60.8125| 47.37|Pk 6.7 -30.2 10.5] N/A 34.37 40( -5.63(0-360 102V
7 66.295| 50.42|Pk 6.2 -30 10.5| N/A 37.12 40| -2.88(0-360 252|V
8 81.51 46.7 | Pk 7.3 -30.1 10.5| N/A 34.4 40 -5.60-360 252V
9| 82.0625 46.11|Pk 7.4 -30.1 10.5| N/A 33.91 40| -6.09(0-360 398V
10 86.015| 45.77|Pk 8.2 -29.8 10.5] N/A 34.67 40| -5.33(0-360 252|V
11 85.505| 45.71|Pk 8.2 -30 10.5| N/A 34.41 40| -5.59(0-360 252|V
12 108.795| 44.58|Pk 12| -29.9 10.5] N/A 37.18 43.52| -6.34|0-360 102|V
1 960 29.05(Pk 239 -274 10.5 3.6 39.65 46.02( -6.37|0-360 98|H
2 960 27.37(Pk 239 -274 10.5 3.6 37.97 46.02( -8.05(0-360 102|V
Pk - Peak detector
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

DATE: 2019-03-11
IC: 10717A-CS445B

9.2.15.

Horizontal Polarization, +45° +45° TX Direction, High Channel

1@@UL EMC Test System

18 Oct 2818 19:53:22

Rodioted Emissions

RE15_RF Controls

Eld ModeT: CS-445
Fair-Rite B431167281
FOE, High Chan, X+45_Y+45, Horiz

20 od! Horizontal Gresn: Uertical
- /8
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[T 1]
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ﬁ 58 CFR™Z art TS ClTass B 3m i H
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o

28

18

38 [E[E] 1686
Frequency (MHz2
Range (1Hz) REUABH  Fef/fttn  Det/Avg Node Sueep Pts  Fups/Mode FPosition Range (1Hz) REUABW  Ref/ftin  Det/Avg flode Sacep Pts ¥Saps/Mode FPosition
2:30-200 120kC-6BI/IN 920 PEAK/LogPur-Video 3BusectAutc) 4881  NAXH 0-360clegs | 4:208-1880 128k C-6B)/1  92/0  PEAK/LogPur-Video 13meecCAutod BBEI  FAYH §-366degs U

BEMHz-1GHz RE Scan with BRF 3m limits 1@m scan.TST

Rev 9.5 23 Nov 2816

UL EMC Test System

18 Oct 2818 19:53:22

188
Rodioted Emissions
RE15_RF Controls
e ModeT: €S-445
Foir-Rite 8431167281
POE, High Chan, X+45_Y+45, Horiz
[1%] Red: Horizontal Green: Vertical
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28 s -
18
38 180 1688
Frequency (MHz2
Range (1Hz) REUABH  Fef/fttn  Det/Avg Node Sueep Pts  Fups/Mode FPosition Range (1Hz) REUABW  Ref/ftin  Det/Avg flode Sacep Pts #Saps/Mode Fosition
1:30-208 120RC-BBI/IN 920 PEAK/LogPur-Video 3Bmsec(Aute) 4031  HAKH 0-J60cegs | 3:208-1800 120k (-65)/14 920 PEAK/LagPur-Video 135nsec(utod BBEI  HAXH [
{38MHz-16Hz RE Scan with BRF 3m limits 1Bm scan. TST Rev 9.5 23 Nov 2816

* all emissions below 200MHz are result of digital circuitry and are not related to the TX part of the device.
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REPORT NO: 12540676A DATE: 2019-03-11

FCC ID: WFQCS-445B IC: 10717A-CS445B
RE15_RF Controls
Model: CS-445
Fair-Rite 0431167281
POE, High Chan, X+45_Y+45, Horiz
Red: Horizontal Green: Vertical
Trace Markers
Limit 47
10M to | 915MHz CFR Part
Test Meter Antenna | Path 3M BRF 15.209 @
Marker | Frequency |Reading Factor | Factor | Factor [ Factor | Level 3m Margin |Azimuth | Height
No. (MHz) (dBuV) | Detector| dB/m dB dB dB [dBuV/m| dBuV/m | (dB) | [Degs] | [cm] [Polarity
3| 43.0475 33.15(Pk 13|  -30.1 10.5] N/A 26.55 40| -13.45(0-360 101|H
4 108.795| 36.01|Pk 12 -29.9 10.5] N/A 28.61 43.52| -14.91]0-360 398|H
5| 60.2175| 48.11|Pk 6.8 -30.3 10.5] N/A 35.11 40( -4.89(0-360 252|V
6| 60.8125| 47.37|Pk 6.7 -30.2 10.5] N/A 34.37 40( -5.63(0-360 102V
7 66.295| 50.42|Pk 6.2 -30 10.5| N/A 37.12 40| -2.88)0-360 252V
8 81.51 46.7 | Pk 7.3 -30.1 10.5] N/A 34.4 40 -5.60-360 252V
9| 82.0625| 46.11|Pk 7.4 -30.1 10.5] N/A 33.91 40| -6.09(0-360 398V
10 86.015 45.77(Pk 8.2 -29.8 10.5] N/A 34.67 40( -5.33(0-360 252|V
1 85.505( 45.71(Pk 8.2 -30 10.5] N/A 34.41 40( -5.59(0-360 252|V
12 108.795| 44.58|Pk 12 -29.9 10.5] N/A 37.18 43.52| -6.34|0-360 102|V
1 960| 27.57|Pk 23.9 -27.4 10.5 3.6] 38.17 46.02| -7.85|0-360 102(H
2 960| 27.16|Pk 239 -274 10.5 3.6 37.76 46.02( -8.26|0-360 102|V
Pk - Peak detector
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

DATE: 2019-03-11
IC: 10717A-CS445B

9.2.16.

Horizontal Polarization, -45° -45° TX Direction, Low Channel

1@@UL EMC Test System

18 Oct 2818 28:12:85

Rodioted Emissions

RE18_RF Controls

Eld ModeT: CS-445
Fair-Rite B431167281
POE, Low Chon, X-45_Y-45, Horiz

20 Red: Horizomtal Green: Usrtical
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38 [E[E] 1686
Frequency (MHz2
Range (MHz) REAI/VBL Ref/htin  Det/fvg Mode Sweep Pts  #Swps/Mode Position Range (MHz) REU/VBW Ref/ftin  Det/Avg Mode Sueep Pts  #Sups/Mode Position
2:39-200 120KC-B3B)/ 1N 52D PERK/LogPur—Video  3Bncec(Auto) 4DET  MAXH 0-360dege | 4:208-1880 128K -6d8)/1N  52/8 PEAK/LagPur—Video | 35nsec(Auto) SBB1  HAXH 8-368d=ge U

BEMHz-1GHz RE Scan with BRF 3m limits 1@m scan.TST

Rev 9.5 23 Nov 2816

UL EMC Test System

18 Oct 2818 28:12:85

188
Rodioted Emissions
RE18_RF Controls
e ModeT: €5-445
Foir-Rite 8431167281
POE, Low Chaon, X-45_Y-45, Horiz
[1%] Red: Horizontal Green: Vertical
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Frequency (MHz2
Range (1Hz) REUABH  Fef/fttn  Det/Avg Node Sueep Pts  Fups/Mode FPosition Range (1Hz) REUABW  Ref/ftin  Det/Avg flode Sacep Pts #Saps/Mode Fosition
1:30-208 120RC-BBI/IN 920 PEAK/LogPur-Video 3Bmsec(Aute) 4031  HAKH 0-J60cegs | 3:208-1800 120k (-65)/14 920 PEAK/LagPur-Video 135nsec(utod BBEI  HAXH [
{38MHz-16Hz RE Scan with BRF 3m limits 1Bm scan. TST Rev 9.5 23 Nov 2816

* all emissions below 200MHz are result of digital circuitry and are not related to the TX part of the device.
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REPORT NO: 12540676A DATE: 2019-03-11

FCC ID: WFQCS-445B IC: 10717A-CS445B
RE18_RF Controls
Model: CS-445
Fair-Rite 0431167281
POE, Low Chan, X-45_Y-45, Horiz
Red: Horizontal Green: Vertical
Trace Markers
Limit 47
10M to | 915MHz CFR Part
Test Meter Antenna [ Path 3M BRF 15.209 @
Marker | Frequency |Reading Factor | Factor | Factor [ Factor | Level 3m Margin | Azimuth | Height
No. (MHz) (dBuV) | Detector| dB/m dB dB dB  [dBuV/m| dBuV/m | (dB) | [Degs] | [cm] [Polarity
3| 43.0475| 33.15|Pk 13|  -30.1 10.5) N/A 26.55 40| -13.45|0-360 101|H
4 108.795| 36.01|Pk 12 -29.9 10.5] N/A 28.61 43.52| -14.91]0-360 398|H
5| 60.2175( 48.11|Pk 6.8 -30.3 10.5] N/A 35.11 40( -4.89(0-360 252|V
6 60.8125| 47.37|Pk 6.7 -30.2 10.5] N/A 34.37 40( -5.63(0-360 102|V
7 66.295| 50.42|Pk 6.2 -30 10.5( N/A 37.12 40| -2.88]0-360 252|V
8 81.51 46.7|Pk 7.3 -30.1 10.5( N/A 34.4 40 -5.6]0-360 252 |V
9| 82.0625 46.11(Pk 74| -30.1 10.5] N/A 33.91 40| -6.09/0-360 398V
10 86.015 45.77(Pk 8.2 -29.8 10.5] N/A 34.67 40( -5.33(0-360 252|V
11 85.505( 45.71(Pk 8.2 -30 10.5] N/A 34.41 40( -5.59(0-360 252|V
12 108.795| 44.58|Pk 12 -29.9 10.5] N/A 37.18 43.52| -6.34]0-360 102|V
1 960| 28.78|Pk 239 -274 10.5 3.6[ 39.38 46.02( -6.64(0-360 99|H
2 960 26.59(Pk 239 -274 10.5 3.6| 37.19 46.02( -8.83(0-360 99|V
Pk - Peak detector
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REPORT NO: 12540676A DATE: 2019-03-11
FCC ID: WFQCS-445B IC: 10717A-CS445B

9.2.17. Horizontal Polarization, -45° -45° TX Direction, Middle Channel

1@QUL EMC Test System 18 Oct 26818 20:85:28
Rodioted Emissions
RE17_RF Controls
Eld ModeT: CS-445
Fair-Rite B431167281
POE, Mid Chon, X-45_Y-45, Horiz
20 Red: Horizomtal Green: Usrtical
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°
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ﬁ 58 CFR™Z art TS ClTass B 3m i H
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o 36
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Frequency (MHz2
Range (i) REUARL  Ref/Rttn  Det/fvg Modk Sueep Pla  Bups/Made Position Range (i) REWABH  Ref/Attn  Det/vg fodk Sueep Pts  #oups/Mode Position
2:38-200 128k(-6B9/1N 528 PERK/LogPurVidko  meecAute) 4831 NeKH B-360cdege | 4:280-1620 12k 6B/ 52/8 PEAK/LogPur-Vides | 3meactAuto) S8BT A 7-30dege U
BBMHz~16Hz RE Scan with BRF 3m |imits 18m scan.TST Rev 9.5 23 Nov 2816
1@@UL EMC Test System 18 Oct 26818 20:85:28

Rodioted Emissions

RE17_RF Controls

98 ModeT: CS-445

Fair-Rite 8431167281

POE, Mid Chan, X-45_Y-45, Horiz
[1%] Red: Horizontal Green: Vertical
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dB(ulalts/meter) Horizontaol

18
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Frequency (MHz2
Range (1Hz) REUABH  Fef/fttn  Det/Avg Node Sueep Pts  Fups/Mode FPosition Range (1Hz) REUABW  Ref/ftin  Det/Avg flode Sacep Pts #Saps/Mode Fosition
1:30-208 120RC-BBI/IN 920 PEAK/LogPur-Video 3Bmsec(Aute) 4031  HAKH 0-J60cegs | 3:208-1800 120k (-65)/14 920 PEAK/LagPur-Video 135nsec(utod BBEI  HAXH [
{38MHz-16Hz RE Scan with BRF 3m limits 1Bm scan. TST Rev 9.5 23 Nov 2816

* all emissions below 200MHz are result of digital circuitry and are not related to the TX part of the device.
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

DATE: 2019-03-11
IC: 10717A-CS445B

RE17 RF Controls

Model: CS-445

Fair-Rite 0431167281

POE, Mid Chan, X-45 Y-45, Horiz
Red: Horizontal Green: Vertical

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1
No. Frequency Reading Factor Factor Reading dB(uvVolts/meter)
(MHzZ) (dB) (dB)
3 43.0475 33.15dBuv Pk 13 -19.6 26.55 40
Azimuth:0-360 Height:101 Horz Margin (dB) -13.45
4 108.795 36.01dBuv Pk 12 -19.4 28.61 43.52
Azimuth:0-360 Height:398 Horz Margin (dB) -14.91
5 60.2175 48.11dBuv Pk 6.8 -19.8 35.11 40
Azimuth:0-360 Height:252 Vert Margin (dB) -4.89
6 60.8125 47.37dBuvV Pk 6.7 -19.7 34.37 40
Azimuth:0-360 Height:102 Vert Margin (dB) -5.63
7 66.295 50.42dBuv Pk 6.2 -19.5 37.12 40
Azimuth:0-360 Height:252 Vert Margin (dB) -2.88
8 81.51 46.7dBuV Pk 7.3 -19.6 34.4 40
Azimuth:0-360 Height:252 Vert Margin (dB) -5.6
9 82.0625 46.11dBuv Pk 7.4 -19.6 33.91 40
Azimuth:0-360 Height:398 Vert Margin (dB) -6.09
10 86.015 45.77dBuv Pk 8.2 -19.3 34.67 40
Azimuth:0-360 Height:252 Vert Margin (dB) -5.33
11 85.505 45.71dBuvV Pk 8.2 -19.5 34.41 40
Azimuth:0-360 Height:252 Vert Margin (dB) -5.59
12 108.795 44 .58dBuV Pk 12 -19.4 37.18 43.52
Azimuth:0-360 Height:102 Vert Margin (dB) -6.34
1 960 27.57dBuv Pk 23.9 -13.3 38.17 46.02
Azimuth:0-360 Height:98 Horz Margin (dB) -7.85
2 960 27.56dBuvV Pk 23.9 -13.3 38.16 46.02
Azimuth:0-360 Height:99 Vert Margin (dB) -7.86
LIMIT 1: CFR 47 Part 15 Class B 3m

Pk - Peak detector
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

DATE: 2019-03-11
IC: 10717A-CS445B

9.2.18.

Horizontal Polarization, -45° -45° TX Direction, High Channel

1@@UL EMC Test System 18 Oct 26818 19:59:24
Rodioted Emissions
RE16_RF Controls
Eld ModeT: CS-445
Fair-Rite B431167281
FOE, High Chan, X-45_Y-45, Horiz
20 od! Horizontal Gresn: Uertical
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Frequency (MHz2
Range (1Hz) REUABH  Fef/fttn  Det/Avg Node Sueep Pts  Fups/Mode FPosition Range (1Hz) REUABW  Ref/ftin  Det/Avg flode Sacep Pts ¥Saps/Mode Fosition
2:30-200 120kC-6BI/IN 920 PEAK/LogPur-Video 3BusectAutc) 4881  NAXH 0-360clegs | 4:208-1880 128k C-6B)/1  92/0  PEAK/LogPur-Video 13meecCAutod BBEI  FAYH 8-366degs U

BEMHz-1GHz RE Scan with BRF 3m limits 1@m scan.TST

Rev 9.5 23 Nov 2816

UL EMC Test System

18 Oct 2818 19:59: 24

188
Rodioted Emissions
REt6_RF Controls
e ModeT: €5-445
Foir-Rite 8431167281
POE, High Chan, X-45_Y-45, Horiz
[1%] Red: Horizontal Green: Vertical
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Frequency (MHz2
Range (1Hz) REUABH  Fef/fttn  Det/Avg Node Sueep Pts  Fups/Mode FPosition Range (1Hz) REUABW  Ref/ftin  Det/Avg flode Sacep Pts ¥oaps/Mode Fosition
1:30-208 120RC-BBI/IN 920 PEAK/LogPur-Video 3Bmsec(Aute) 4031  HAKH 0-J60cegs | 3:208-1800 120k (-65)/14 920 PEAK/LagPur-Video 135nsec(utod BBEI  HAXH 0-366degs H
{38MHz-16Hz RE Scan with BRF 3m limits 1Bm scan. TST Rev 9.5 23 Nov 2816

* all emissions below 200MHz are result of digital circuitry and are not related to the TX part of the device.
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

DATE: 2019-03-11
IC: 10717A-CS445B

RE16_RF Controls

Model: CS-445

Fair-Rite 0431167281

POE, High Chan, X-45 Y-45, Horiz

Red: Horizontal Green: Vertical

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1
No. Frequency Reading Factor Factor Reading dB(uVolts/meter)
(MHzZ) (dB) (dB)

3 43.0475 33.15dBuv Pk 13 -19.6 26.55 40
Azimuth:0-360 Height:101 Horz Margin (dB) -13.45

4 108.795 36.01dBuv Pk 12 -19.4 28.61 43.52
Azimuth:0-360 Height:398 Horz Margin (dB) -14.91

5 60.2175 48.11dBuvV Pk 6.8 -19.8 35.11 40
Azimuth:0-360 Height:252 Vert Margin (dB) -4.89

6 60.8125 47.37dBuvV Pk 6.7 -19.7 34.37 40
Azimuth:0-360 Height:102 Vert Margin (dB) -5.63

7 66.295 50.42dBuvV Pk 6.2 -19.5 37.12 40
Azimuth:0-360 Height:252 Vert Margin (dB) -2.88

8 81.51 46.7dBuV Pk 7.3 -19.6 34.4 40
Azimuth:0-360 Height:252 Vert Margin (dB) -5.6

9 82.0625 46.11dBuv Pk 7.4 -19.6 33.91 40
Azimuth:0-360 Height:398 Vert Margin (dB) -6.09

10 86.015 45.77dBuv Pk 8.2 -19.3 34.67 40
Azimuth:0-360 Height:252 Vert Margin (dB) -5.33

11 85.505 45.71dBuv Pk 8.2 -19.5 34.41 40
Azimuth:0-360 Height:252 Vert Margin (dB) -5.59

12 108.795 44 .58dBuV Pk 12 -19.4 37.18 43.52
Azimuth:0-360 Height:102 Vert Margin (dB) -6.34

1 960 30.74dBuv Pk 23.9 -13.3 41.34 46.02
Azimuth:0-360 Height:102 Horz Margin (dB) -4.68

2 960 28.16dBuvV Pk 23.9 -13.3 38.76 46.02
Azimuth:0-360 Height:102 Vert Margin (dB) -7.26

LIMIT 1: CFR 47 Part 15 Class B 3m

Pk - Peak detector
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REPORT NO: 12540676A DATE: 2019-03-11
FCC ID: WFQCS-445B IC: 10717A-CS445B

9.2.19. Vertical Polarization, Boresight TX Direction, Low Channel

UL EMC Test System 18 Oct 2818 17:26:35

1868

Rodioted Emissions

REB3_RF Controls
£l Model: C5-445

Fair-Rite B43116728

FOE, Low Chaon, BDeg, Boresight, Ant U
[S15] Red: Horizontal Green: Uertica
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38 [E[E] 1686
Frequency (MHz2
Range (MHz) REAI/VBL Ref/htin  Det/fvg Mode Sweep Pts  #Swps/Mode Position Range (MHz) REU/VBW Ref/ftin  Det/Avg Mode Sueep Pts  #Sups/Mode Position
2:39-200 120KC-BdB)/ 1M 52/B  PEAK/LogPur-Video 3@meec(Aute) 4BAT  NAXH 0-360dege | 4:208-1880 128k(-6d8)/1M  92/8  PEAK/LagPur-Uideo 1 3neac(ute) BEBI  HAXH 8-368d=ge U
BEMHz-1GHz RE Scan with BRF 3m limits 1@m scan.TST Rev 9.5 23 Nov 2816
1@@UL EMC Test System 18 Oct 26818 17:26:35
Rodioted Emissions V
REB3_RF Controls
98 ModeT: CS-445
Foir-Rite 8431167281
POE, Low Chan, BDeg, Boresight, Ant U
[1%] Red: Horizontal Green: Vertical
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18
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Frequency (MHz2
Range (1Hz) REUABH  Fef/fttn  Det/Avg Node Sueep Pts  Fups/Mode FPosition Range (1Hz) REUABW  Ref/ftin  Det/Avg flode Sacep Pts #Saps/Mode Fosition
1:30-208 120RC-BBI/IN 920 PEAK/LogPur-Video 3Bmsec(Aute) 4031  HAKH 0-J60cegs | 3:208-1800 120k (-65)/14 920 PEAK/LagPur-Video 135nsec(utod BBEI  HAXH [
{38MHz-16Hz RE Scan with BRF 3m limits 1Bm scan. TST Rev 9.5 23 Nov 2816

* all emissions below 200MHz are result of digital circuitry and are not related to the TX part of the device.
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REPORT NO: 12540676A DATE: 2019-03-11

FCC ID: WFQCS-445B IC: 10717A-CS445B
REO03_RF Controls
Model: CS-445
Fair-Rite 0431167281
POE, Low Chan, 0Deg, Boresight, AntV
Red: Horizontal Green: Vertical
Trace Markers
Limit 47
10M to [ 915MHz CFR Part
Test Meter Antenna | Path 3M BRF 15.209 @
Marker | Frequency |Reading Factor | Factor | Factor | Factor | Level 3m Margin | Azimuth | Height
No. (MHz) (dBuV) | Detector| dB/m dB dB dB  |dBuV/m| dBuV/m (dB) | [Degs] | [cm] [Polarity
3 34.93( 33.11(Pk 16.2| -30.1 10.5] N/A 29.71 40( -10.29(0-360 248|H
4 108.795| 36.12|Pk 12 -29.9 10.5] N/A 28.72 43.52| -14.8]0-360 398|H
5 60.2175| 47.74|Pk 6.8 -30.3 10.5 N/A 34.74 40| -5.26]0-360 252 |V
6 60.8125 47.7|Pk 6.7 -30.2 10.5 N/A 34.7 40 -5.3(0-360 252(V
7 66.295 50.44 [Pk 6.2 -30 10.5| N/A 37.14 40( -2.86(0-360 252|V
8| 81.2125( 47.17(Pk 7.2 -30.3 10.5] N/A 34.57 40| -5.43(0-360 101|V
9 82.02 46.22(Pk 74| -30.1 10.5] N/A 34.02 40 -5.98(0-360 398|V
10| 86.0575| 46.06|Pk 8.2 -29.8 10.5] N/A 34.96 40| -5.04|0-360 101|V
11 85.505| 45.44|Pk 8.2 -30 10.5 N/A 34.14 40| -5.86|0-360 101|V
12 98.425( 46.03 [Pk 10.4 -30 10.5] N/A 36.93 43.52| -6.59]0-360 101V
1 960| 30.82|Pk 239| -274 10.5 3.6| 41.42 46.02| -4.6]0-360 99|H
2 960| 30.98|Pk 239| -27.4 10.5 3.6| 41.58 46.02| -4.44]0-360 99|V
Radiated Emission Data
Limit 47
10M to | 915MHz CFR Part
Test Meter Antenna [ Path 3M BRF 15.209 @
Frequency |Reading Factor | Factor | Factor [ Factor | Level 3m Margin | Azimuth | Height
(MHz) (dBuV) | Detector| dB/m dB dB dB |dBuV/m| dBuV/m (dB) | [Degs] | [cm] [Polarity
60.2255| 47.97|Qp 6.8 -30.3 10.5 N/A 34.97 40| -5.03 79 251V
60.8235( 44.61(Qp 6.7 -30.2 10.5] N/A 31.61 40 -8.39 77 241V
66.2916( 48.56(Qp 6.2 -30 10.5| N/A 35.26 40 -4.74 95| 215|V
81.1997| 44.76(Qp 7.2 -30.3 10.5] N/A 32.16 40( -7.84 229 159V
82.051| 44.92|Qp 74| -30.1 10.5] N/A 32.72 40 -7.28 169 146V
86.0305( 43.08(Qp 82| -29.8 10.5] N/A 31.98 40| -8.02 130 158|V
85.5229( 44.21|Qp 8.2 -30 10.5] N/A 32.91 40( -7.09 122 144V
960| 25.96|Qp 239| -27.4 10.5 3.6| 36.56 46.02| -9.46 181 102[H
960 33.1|Qp 239| -274 10.5 3.6 43.7 46.02| -2.32 192 114V
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

DATE: 2019-03-11
IC: 10717A-CS445B

9.2.20.

Vertical Polarization, Boresight TX Direction, Middle Channel

1@QUL EMC Test System 18 Oct 26818 16:48:15
Rodioted Emissions V
REBZ _RF Controls
Eld ModeT: CS-445
Fair-Rite B431167281
FOE, Mid Chon, BDeg, Boresight, Ant U
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— Ji]
-~ /8
0
e
[T 1]
: / I
©
g [
- 58 CFR™Z art TS CTasg "B 3m I H}
L
=
5 /
+ 40
o % ;
>
3
2 3B " :
S WWMW
28
18
38 [E[E] 1666
Frequency (MHz2
Range (1) REUABH  Fef/ftin  Det/Avg Node Sueep Fta  Fwps/fode Fosition Range (1Hz) REUABW  Ref/ftin  Det/Avg flode Sacep Pts ¥Saps/Mode FPosition
2:30-200 120kC-6ABI/IM 927D PEAK/LogPur-Video 3omsectAutc) 48d1  NAXH 0-360cege | 4:208-1880 128k C-6B)/1  92/0  PEAK/LogPur-Video 13meecCAutod BBEI  FAYH §-366degs U
[BMHz-16Hz RE Scan with BRF 3m limits 1Bm scan.TST Rev 9.5 23 Nov 2816
1@@UL EMC Test System 18 Oct 26818 16:48:15
Rodioted Emissions V
REBZ_RF Controls
e ModeT: €S-445
Foir-Rite 8431167281
POE, Mid Chaon, BDeg, Boresight, Ant U
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Frequency (MHz2
Range (1) REUABH  Fef/ftin  Det/Avg Node Sueep Fts  Fups/fode FPosition Range (1Hz) REUAVBW  Ref/ftin  Det/Avg flode Sacep Pts ¥Saps/Mode Fosition
1:30-208 120RC-BBI/IN 920 PEAK/LogPur-Video 3Bmsec(Aute) 4031  HAKH 0-J60cegs | 3:208-1800 120k (-65)/14 920 PEAK/LagPur-Video 135nsec(utod BBEI  HAXH [
{38MHz-16Hz RE Scan with BRF 3m limits 1Bm scan. TST Rev 9.5 23 Nov 2016

* all emissions below 200MHz are result of digital circuitry and are not related to the TX part of the device.
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REPORT NO: 12540676A DATE: 2019-03-11

FCC ID: WFQCS-445B IC: 10717A-CS445B
REO02_RF Controls
Model: CS-445
Fair-Rite 0431167281
POE, Mid Chan, 0Deg, Boresight, Ant V
Red: Horizontal Green: Vertical
Trace Markers
Limit 47
10M to | 915MHz CFR Part
Test Meter Antenna | Path 3M BRF 15.209 @
Marker | Frequency |Reading Factor | Factor | Factor [ Factor | Level 3m Margin | Azimuth | Height
No. (MHz) (dBuV) | Detector| dB/m dB dB dB |dBuV/m| dBuV/m (dB) | [Degs] | [cm] [Polarity
3 34.93| 33.11|Pk 16.2| -30.1 10.5] N/A 29.71 40| -10.29/0-360 248|H
4 108.795| 36.12(Pk 12 -29.9 10.5 N/A 28.72 43.52| -14.8]0-360 398|H
5] 60.2175| 47.74|Pk 6.8 -30.3 10.5] N/A 34.74 40| -5.26(0-360 252|V
6] 60.8125 47.7 [Pk 6.7] -30.2 10.5] N/A 34.7 40| -5.3|0-360 252|V
7 66.295| 50.44|Pk 6.2 -30 10.5 N/A 37.14 40| -2.86]0-360 252|V
8| 81.2125| 47.17|Pk 7.2 -30.3 10.5) N/A 34.57 40| -5.43|0-360 101|V
9 82.02| 46.22|Pk 7.4 -30.1 10.5| N/A 34.02 40| -5.98|0-360 398V
10| 86.0575| 46.06|Pk 8.2 -29.8 10.5] N/A 34.96 40| -5.04|0-360 101|V
11 85.505| 45.44|Pk 8.2 -30 10.5| N/A 34.14 40| -5.86(0-360 101|V
12 98.425| 46.03|Pk 10.4 -30 10.5| N/A 36.93 43.52( -6.59(0-360 101|V
1 960| 29.09|Pk 239 -274 10.5 3.6[ 39.69 46.02 -6.33[0-360 99|H
2 960 33.39|Pk 239 -274 10.5 3.6[ 43.99 46.02( -2.03(0-360 99|V
Radiated Emission Data
Limit 47
10M to [ 915MHz CFR Part
Test Meter Antenna | Path 3M BRF 15.209 @
Frequency |Reading Factor | Factor | Factor [ Factor | Level 3m Margin | Azimuth | Height
(MHz) (dBuV) | Detector| dB/m dB dB dB  |dBuV/m| dBuV/m (dB) | [Degs] | [cm] [Polarity
60.2255| 47.97|Qp 6.8 -30.3 10.5( N/A 34.97 40| -5.03 79 251V
60.8235( 44.61(Qp 6.7 -30.2 10.5| N/A 31.61 40| -8.39 7| 241|V
66.2916| 48.56(Qp 6.2 -30 10.5] N/A 35.26 40 -4.74 95| 215|V
81.1997| 44.76(Qp 72| -30.3 10.5] N/A 32.16 40( -7.84 229 159|V
82.051| 44.92|Qp 74| -30.1 10.5) N/A 32.72 40| -7.28 169| 146|V
86.0305| 43.08(Qp 8.2 -29.8 10.5] N/A 31.98 40| -8.02 130 158|V
85.5229( 44.21|Qp 8.2 -30 10.5| N/A 32.91 40( -7.09 122 144V
960 32.1|Qp 239| -274 10.5 3.6 42.7 46.02 -3.32 194 116V
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

DATE: 2019-03-11
IC: 10717A-CS445B

9.2.21.

Vertical Polarization, Boresight TX Direction, High Channel

1@@UL EMC Test System

18 Oct 2818

15:33:87

Rodioted Emissions
REB!_RF Controls

V

Eld ModeT: CS-445
Fair-Rite B431167281
FOE, High Chan, BDeg, Boresight, Ant U
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Frequency (MHz2
Range (MHz) REAI/VBL Ref/htin  Det/fvg Mode Sweep Pts  #Swps/Mode Position Range (MHz) REU/VBW Ref/ftin  Det/Avg Mode Sueep Pts  #Sups/Mode Position
2:39-200 120KC-B3B)/ 1N 52D PERK/LogPur—Video  3Bncec(Auto) 4DET  MAXH 0-360dege | 4:208-1880 128K -6d8)/1N  52/8 PEAK/LagPur—Video | 35nsec(Auto) SBB1  HAXH 8-368d=ge U

BEMHz-1GHz RE Scan with BRF 3m limits 1@m scan.TST

Rev 9.5 23 Nov 2816

UL EMC Test System

18 Oct 2818

15:33:87

188
Rodioted Emissions V
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e ModeT: €S-445
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Frequency (MHz2
Range (1Hz) REUABH  Fef/fttn  Det/Avg Node Sueep Pts  Fups/Mode FPosition Range (1Hz) REUABW  Ref/ftin  Det/Avg flode Sacep Pts #Saps/Mode Fosition
1:30-208 120RC-BBI/IN 920 PEAK/LogPur-Video 3Bmsec(Aute) 4031  HAKH 0-J60cegs | 3:208-1800 120k (-65)/14 920 PEAK/LagPur-Video 135nsec(utod BBEI  HAXH [
{38MHz-16Hz RE Scan with BRF 3m limits 1Bm scan. TST Rev 9.5 23 Nov 2816

* all emissions below 200MHz are result of digital circuitry and are not related to the TX part of the device.
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REPORT NO: 12540676A DATE: 2019-03-11

FCC ID: WFQCS-445B IC: 10717A-CS445B
REO01_RF Controls
Model: CS-445
Fair-Rite 0431167281
POE, High Chan, 0Deg, Boresight, Ant V
Red: Horizontal Green: Vertical
Trace Markers
Limit 47
10M to | 915MHz CFR Part
Test Meter Antenna [ Path 3M BRF 15.209 @
Marker | Frequency |Reading Factor | Factor | Factor | Factor | Level 3m Margin | Azimuth | Height
No. (MHz) (dBuV) | Detector| dB/m dB dB dB |dBuV/m| dBuV/m (dB) | [Degs] | [cm] [Polarity
1| 108.7525| 35.77|Pk 12 -29.9 10.5| N/A 28.37 43.52| -15.15[0-360 398(H
2 183.935| 32.97|Pk 15.8| -29.3 10.5] N/A 29.97 43.52| -13.55]0-360 398|H
3| 60.2175 48.69|Pk 6.8 -30.3 10.5] N/A 35.69 40| -4.31(0-360 251V
4 60.8125| 47.45|Pk 6.7 -30.2 10.5] N/A 34.45 40| -5.55|0-360 251V
5 66.295| 50.63|Pk 6.2 -30( 10.5] N/A 37.33 40| -2.67(0-360 251V
6| 81.2125( 47.32|Pk 7.2 -30.3 10.5] N/A 34.72 40| -5.28(0-360 251V
7| 82.0625 46.13|Pk 741 -30.1 10.5] N/A 33.93 40| -6.07(0-360 398|V
8 85.5475| 46.07|Pk 8.2 -30 10.5] N/A 34.77 40| -5.23|0-360 251V
9| 88.8625( 42.88|Pk 8.8] -29.9 10.5| N/A 32.28 43.52| -11.24]0-360 101V
10 108.795| 44.32|Pk 12 -29.9 10.5| N/A 36.92 43.52| -6.6]/0-360 101V
11 960| 28.43|Pk 239| -27.4 10.5| 3.6 39.03 46.02| -6.99]0-360 199|H
12 778.7| 31.48|Pk 22.2 -27 10.5| 0.6 37.78 46.02| -8.24]0-360 99|H
13 775.4( 32.49|Pk 22.2 -271  10.5] 0.6 38.79 46.02| -7.23]0-360 102|V
14 827.3| 35.74(Pk 23| -27.5| 10.5] 29 44.64 46.02| -1.38]0-360 102|V
15 960| 31.95[Pk 23.9| -27.4 10.5| 3.6 42.55 46.02| -3.47]0-360 102|V
Radiated Emission Data
Limit 47
10M to [915MHz CFR Part
Test Meter Antenna [Path 3M BRF 15.209 @
Frequency [Reading Factor |Factor |Factor [Factor ([Level [3m Margin [Azimuth | Height
(MHz) (dBuV) |Detector [dB/m dB dB dB dBuV/m [dBuV/m (dB) [Degs] [[cm] [Polarity
66.2873( 48.49|Qp 6.2 -30]  10.5] N/A 35.19 40 -4.81 151 217|V
60.2252| 47.73|Qp 6.8] -30.3 10.5] N/A 34.73 40 -5.27 89| 233|V
60.8211| 45.85|Qp 6.7 -30.2 10.5] N/A 32.85 40| -7.15 88 256 |V
81.2028 45.2|1Qp 7.2 -30.3 10.5] N/A 32.6 401 -7.4 206| 158|V
85.5266( 45.03|Qp 8.2 -30]  10.5] N/A 33.73 40| -6.27 14 158V
960| 32.73|Qp 239| -27.4 10.5| 3.6 43.33 46.02| -2.69 193 120V
827.2517| 37.41|Qp 23 -27.5 10.5] 29 46.31 46.021 0.29 193 142|V
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

DATE: 2019-03-11
IC: 10717A-CS445B

9.2.22.

Vertical Polarization, +45° +45° TX Direction, Low Channel

1@QUL EMC Test System 18 Oct 26818 18:84:51
Rodioted Emissions
REB4_RF Controls
Eld ModeT: CS-445
Fair-Rite B431167281
FOE, Low Chan, X443, Y+45 Deg, Uert
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Frequency (MHz2
Range (1Hz) REUABH  Fef/fttn  Det/Avg Node Sueep Pts  Fups/Mode FPosition Range (1Hz) REUABW  Ref/ftin  Det/Avg flode Sacep Pts #Saps/Mode Fosition
1:38-208 120kC-6BI/1N 920 PEAK/LogPur-Video 3BusectAutc) 4881  NAXH 8-360cegs | 3:208-1880 128k C-60B)/1  92/0  PEAK/LogPur-Video 13meecCAutod BBEI  HAYH §-366degs H

BEMHz-1GHz RE Scan with BRF 3m limits 1@m scan.TST

Rev 9.5 23 Nov 2816

)

1@@UL EMC Test System 18 Oct 26818 18:84:51
Rodioted Emissions
REB4_RF Controls
98 ModeT: CS-445
Foir-Rite 8431167281
POE, Low Chon, X+45, Y+45 Deg, VUert
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Frequency (MHz2
Range (1Hz) REUABH  Fef/fttn  Det/Avg Node Sueep Pts  Fups/Mode FPosition Range (1Hz) REUABW  Ref/ftin  Det/Avg flode Sacep Pts ¥Saps/Mode FPosition
2:38-208 120RC-BBI/ 1N 920 PEAK/LogPur-Video 3Bmsec(Aute) 4631  HAKH 0-J60cegs | 4:208-1800 120k (-650/14  92/0  PEAK/LagPur-Video 135nsec(utod BBEI  HAXH 0-366degs U
{38MHz-16Hz RE Scan with BRF 3m limits 1Bm scan. TST Rev 9.5 23 Nov 2816

* all emissions below 200MHz are result of digital circuitry and are not related to the TX part of the device.
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REPORT NO: 12540676A DATE: 2019-03-11

FCC ID: WFQCS-445B IC: 10717A-CS445B
RE04_RF Controls
Model: CS-445
Fair-Rite 0431167281
POE, Low Chan, X+45, Y+45 Deg, Vert
Red: Horizontal Green: Vertical
Trace Markers
Limit 47
10M to | 915MHz CFR Part
Test Meter Antenna [ Path 3M BRF 15.209 @
Marker | Frequency |Reading Factor | Factor | Factor | Factor | Level 3m Margin | Azimuth | Height
No. (MHz) (dBuV) | Detector| dB/m dB dB dB [dBuV/m| dBuV/m (dB) [ [Degs] | [cm] |Polarity
3 34.93( 33.11|Pk 16.2| -30.1 10.5] N/A 29.71 40| -10.29(0-360 248|H
4 108.795| 36.12|Pk 12 -29.9 10.5] N/A 28.72 43.52| -14.8]0-360 398|H
5| 60.2175 47.74|Pk 6.8 -30.3 10.5] N/A 34.74 40| -5.26(0-360 252|V
6] 60.8125 47.7|Pk 6.7 -30.2 10.5] N/A 34.7 40| -5.3|0-360 252|V
7 66.295 50.44|Pk 6.2 -30 10.5] N/A 37.14 40| -2.86(0-360 252|V
8| 81.2125 47.17|Pk 7.2 -30.3 10.5] N/A 34.57 40| -5.43(0-360 101V
9 82.02| 46.22|Pk 7.4] -30.1 10.5] N/A 34.02 40| -5.98(0-360 398|V
10 86.0575| 46.06|Pk 8.2 -29.8 10.5] N/A 34.96 40| -5.04(0-360 101V
11 85.505( 45.44|Pk 8.2 -30 10.5] N/A 34.14 40| -5.86(0-360 101V
12 98.425( 46.03|Pk 10.4 -30 10.5] N/A 36.93 43.52| -6.59]0-360 101V
1 960| 29.28|Pk 23.9| -27.4 10.5 3.6| 39.88 46.02| -6.14]0-360 99|H
2 960| 28.52|Pk 239| -27.4 10.5 3.6| 39.12 46.02| -6.9]|0-360 9|V
Radiated Emission Data
Limit 47
10M to | 915MHz CFR Part
Test Meter Antenna [ Path 3M BRF 15.209 @
Frequency |Reading Factor | Factor | Factor | Factor | Level 3m Margin | Azimuth | Height
(MHz) (dBuV) | Detector| dB/m dB dB dB |dBuV/m| dBuV/m (dB) | [Degs] | [cm] [Polarity
60.2255( 47.97|Qp 6.8 -30.3 10.5] N/A 34.97 40| -5.03 79|  251|V
60.8235( 44.61|Qp 6.7] -30.2 10.5] N/A 31.61 40 -8.39 771 241V
66.2916( 48.56|Qp 6.2 -30 10.5] N/A 35.26 40| -4.74 95| 215|V
81.1997( 44.76|Qp 7.2 -30.3 10.5] N/A 32.16 40| -7.84 229 159|V
82.051( 44.92|Qp 7.4 -30.1 10.5] N/A 32.72 40| -7.28 169 146V
86.0305( 43.08|Qp 8.2 -29.8 10.5] N/A 31.98 40| -8.02 130 158V
85.5229( 44.21|Qp 8.2 -30 10.5| N/A 32.91 40 -7.09 122 144V
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

DATE: 2019-03-11
IC: 10717A-CS445B

9.2.23.

Vertical Polarization, +45° +45° TX Direction, Middle Channel

1@QUL EMC Test System 18 Oct 26818 18:18:84
Rodioted Emissions
REBS _RF Controls
Eld ModeT: CS-445
Fair-Rite B431167281
FOE, Mid Chan, X443, Y+45 Deg, Uert
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Frequency (MHz2
Range (i) REUARL  Ref/Rttn  Det/fvg Modk Sueep Pla  Bups/Made Position Range (i) REWABH  Ref/Attn  Det/vg fodk Sueep Pts  #oups/Mode Position
2:38-200 128k(-6B9/1N 528 PERK/LogPurVidko  meecAute) 4831 NeKH B-360cdege | 4:280-1620 12k 6B/ 52/8 PEAK/LogPur-Vides | 3meactAuto) S8BT A 7-30dege U
BBMHz~16Hz RE Scan with BRF 3m |imits 18m scan.TST Rev 9.5 23 Nov 2816
1@@UL EMC Test System 18 Oct 26818 18:18:84
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Frequency (MHz2
Range (i) REUAURL  Ref/Rttn  Det/fvg Motk Sueep Pls  Bups/Mode Position Range (i) REWABH  Ref/Rttn  Det/vg fodk Sueep Pts #ups/Mode Position
1:36-28 12Bk(-BBI/1N 928 PERK/LogPur—Video  JomsectAute) 4GAT  MAKH B-36dege | 3:208-1060 120k (-6dB2/14  92/8  PEAK/LogPur—Vides 13msectAuto) 5GB1  HAA 7-360dege H
{38MHz-16Hz RE Scan with BRF 3m limits 1Bm scan. TST Rev 9.5 23 Nov 2816

* all emissions below 200MHz are result of digital circuitry and are not related to the TX part of the device.
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REPORT NO: 12540676A DATE: 2019-03-11

FCC ID: WFQCS-445B IC: 10717A-CS445B
REO05_RF Controls
Model: CS-445
Fair-Rite 0431167281
POE, Mid Chan, X+45, Y+45 Deg, Vert
Red: Horizontal Green: Vertical
Trace Markers
Limit 47
10M to | 915MHz CFR Part
Test Meter Antenna | Path 3M BRF 15.209 @
Marker | Frequency |Reading Factor | Factor | Factor | Factor | Level 3m Margin | Azimuth | Height
No. (MHz) (dBuV) | Detector| dB/m dB dB dB |dBuV/m| dBuV/m (dB) | [Degs] | [cm] [Polarity
3 34.93] 33.11|Pk 16.2 -30.1 10.5] N/A 29.71 40| -10.29|0-360 248|H
4 108.795( 36.12|Pk 12 -29.9 10.5] N/A 28.72 43.52| -14.8]0-360 398(H
5| 60.2175( 47.74|Pk 6.8 -30.3 10.5] N/A 34.74 40| -5.26(0-360 252|V
6] 60.8125 47.7|Pk 6.7] -30.2 10.5| N/A 34.7 40| -5.3/0-360 252|V
7 66.295| 50.44 [Pk 6.2 -30( 10.5] N/A 37.14 40| -2.86(0-360 252|V
8 81.2125| 47.17|Pk 7.2 -30.3 10.5] N/A 34.57 40| -5.43|0-360 101V
9 82.02| 46.22|Pk 7.4 -30.1 10.5] N/A 34.02 40| -5.98|0-360 398|V
10| 86.0575| 46.06|Pk 82| -29.8 10.5| N/A 34.96 40| -5.04(0-360 101V
1 85.505| 45.44|Pk 8.2 -30( 10.5] N/A 34.14 40| -5.86(0-360 101|V
12 98.425| 46.03|Pk 10.4 -30( 10.5] N/A 36.93 43.52| -6.59(0-360 101|V
1 960 28.36|Pk 239 -274 10.5 3.6 38.96 46.02| -7.06(0-360 99|H
2 960| 27.79(Pk 239| -27.4 10.5 3.6[ 38.39 46.02| -7.63[0-360 99|V
Radiated Emission Data
Limit 47
10M to | 915MHz CFR Part
Test Meter Antenna [ Path 3M BRF 15.209 @
Frequency [Reading Factor | Factor | Factor | Factor | Level 3m Margin | Azimuth | Height
(MHz) (dBuV) | Detector| dB/m dB dB dB |dBuV/m| dBuV/m (dB) | [Degs] | [cm] [Polarity
60.2255 47.97|Qp 6.8 -30.3 10.5] N/A 34.97 40| -5.03 79| 251|V
60.8235( 44.61|Qp 6.7 -30.2 10.5] N/A 31.61 40| -8.39 7| 241|V
66.2916( 48.56|Qp 6.2 -30]  10.5] N/A 35.26 40| -4.74 95| 215|V
81.1997| 44.76|Qp 7.2 -30.3 10.5] N/A 32.16 40| -7.84 229 159|V
82.051| 44.92|Qp 7.4 -30.1 10.5] N/A 32.72 40| -7.28 169 146 |V
86.0305( 43.08|Qp 8.2 -29.8 10.5| N/A 31.98 40| -8.02 130 158V
85.5229( 44.21|Qp 8.2 -30]  10.5] N/A 32.91 40| -7.09 122| 144V
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

DATE: 2019-03-11
IC: 10717A-CS445B

9.2.24.

Vertical Polarization, +45° +45° TX Direction, High Channel

1QQUL EMC Test System 18 Oct 26818 18:13:51
Rodioted Emissions
REBE_RF Controls
Eld ModeT: CS-445
Fair-Rite B431167281
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Frequency (MHz2
Range (i) REUARL  Ref/Rttn  Det/fvg Modk Sueep Pla  Bups/Made Position Range (i) REWABH  Ref/Attn  Det/vg fodk Sueep Pts  #oups/Mode Position
2:38-200 128k(-6B9/1N 528 PERK/LogPurVidko  meecAute) 4831 NeKH B-360cdege | 4:280-1620 12k 6B/ 52/8 PEAK/LogPur-Vides | 3meactAuto) S8BT A 7-30dege U

BEMHz-1GHz RE Scan with BRF 3m limits 1@m scan.TST

Rev 9.5 23 Nov 2816

1@@UL EMC Test System 18 Oct 26818 18:13:51
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REBE_RF Controls
e ModeT: €S-445
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[1%] Red: Horizontal Green: Vertical
o 78
c
o
N
. B4
o
T
C
& SOrCRRTAT SRS T UTESE B I
o
<
0
9 48
3
T e P 4
%)
o
28 W)
Lk
Rt
18
38 180 1688
Frequency (MHz2
Range (1Hz) REUABH  Fef/fttn  Det/Avg Node Sueep Pts  Fups/Mode FPosition Range (1Hz) REUABW  Ref/ftin  Det/Avg flode Sacep Pts #Saps/Mode Fosition
1:30-208 120RC-BBI/IN 920 PEAK/LogPur-Video 3Bmsec(Aute) 4031  HAKH 0-J60cegs | 3:208-1800 120k (-65)/14 920 PEAK/LagPur-Video 135nsec(utod BBEI  HAXH [
{38MHz-16Hz RE Scan with BRF 3m limits 1Bm scan. TST Rev 9.5 23 Nov 2816

* all emissions below 200MHz are result of digital circuitry and are not related to the TX part of the device.
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REPORT NO: 12540676A DATE: 2019-03-11

FCC ID: WFQCS-445B IC: 10717A-CS445B
REO06_RF Controls
Model: CS-445
Fair-Rite 0431167281
POE, High Chan, X+45, Y+45 Deg, Vert
Red: Horizontal Green: Vertical
Trace Markers
Limit 47
10M to | 915MHz CFR Part
Test Meter Antenna | Path 3M BRF 15.209 @
Marker | Frequency [Reading Factor | Factor | Factor | Factor | Level 3m Margin | Azimuth | Height
No. (MHz) (dBuV) | Detector | dB/m dB dB dB  [dBuV/m| dBuV/m | (dB) | [Degs] | [cm] |Polarity
3 34.93( 33.11|Pk 16.2| -30.1 10.5| N/A 29.71 40| -10.29(0-360 248|H
4 108.795| 36.12|Pk 12 -29.9 10.5| N/A 28.72 43.52| -14.8]0-360 398|H
5| 60.2175| 47.74|Pk 6.8] -30.3 10.5| N/A 34.74 40| -5.26(0-360 252|V
6 60.8125 47.7|Pk 6.7 -30.2 10.5] N/A 34.7 40 -5.3]0-360 252 |V
7 66.295| 50.44|Pk 6.2 -30 10.5| N/A 37.14 40| -2.86(0-360 252|V
8| 81.2125| 47.17|Pk 7.2 -30.3 10.5| N/A 34.57 40| -5.43(0-360 101|V
9 82.02 46.22|Pk 74| -30.1 10.5| N/A 34.02 40| -5.98(0-360 398|V
10 86.0575| 46.06|Pk 8.2 -29.8 10.5| N/A 34.96 40| -5.04(0-360 101|V
11 85.505| 45.44|Pk 8.2 -30 10.5] N/A 34.14 40| -5.86|0-360 101(V
12 98.425| 46.03|Pk 10.4 -30 10.5] N/A 36.93 43.52| -6.59]0-360 101|V
1 960| 29.27|Pk 239 -274 10.5 3.6| 39.87 46.02| -6.15/0-360 99|H
2 960| 28.18|Pk 239| -274 10.5 3.6| 38.78 46.02| -7.24]0-360 9|V
Radiated Emission Data
Limit 47
10M to | 915MHz CFR Part
Test Meter Antenna | Path 3M BRF 15.209 @
Frequency |Reading Factor | Factor | Factor | Factor | Level 3m Margin | Azimuth | Height
(MHz) (dBuV) | Detector| dB/m dB dB dB |dBuV/m| dBuV/m | (dB) | [Degs] | [cm] [Polarity
60.2255( 47.97|Qp 6.8] -30.3 10.5] N/A 34.97 40| -5.03 79|  251|V
60.8235( 44.61|Qp 6.7 -30.2 10.5] N/A 31.61 40| -8.39 77 241V
66.2916( 48.56(Qp 6.2 -30 10.5| N/A 35.26 40| -4.74 95| 215|V
81.1997( 44.76(Qp 72| -30.3 10.5| N/A 32.16 40| -7.84 229 159V
82.051( 44.92|Qp 74| -30.1 10.5| N/A 32.72 40| -7.28 169 146V
86.0305( 43.08(Qp 8.2 -29.8 10.5| N/A 31.98 40| -8.02 130 158V
85.5229( 44.21|Qp 8.2 -30 10.5] N/A 32.91 40| -7.09 122 1441V
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

DATE: 2019-03-11
IC: 10717A-CS445B

9.2.25.

Vertical Polarization, -45° -45° TX Direction, Low Channel

1@QUL EMC Test System 18 Oct 26818 18:28:49
Rodioted Emissions
REES_RF Controls
Eld ModeT: CS-445
Fair-Rite B431167281
FOE, Low Chan, X-43, Y-45 Deg, Uert
20 Red: Horizomtal Greenm: Vertical
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Frequency (MHz2
Range (1Hz) REUABH  Fef/fttn  Det/Avg Node Sueep Pts  Fups/Mode FPosition Range (1Hz) REUABW  Ref/ftin  Det/Avg flode Sacep Pts ¥Saps/Mode FPosition
2:30-200 120kC-6BI/IN 920 PEAK/LogPur-Video 3BusectAutc) 4881  NAXH 0-360clegs | 4:208-1880 128k C-6B)/1  92/0  PEAK/LogPur-Video 13meecCAutod BBEI  FAYH §-366degs U
PBBMHz-16Hz RE Scan with BRF 3m limits 1Bm scan.TST Rev 9.5 23 Nov 2816
1@@UL EMC Test System 18 Oct 26818 18:28:49
Rodioted Emissions
REBY_RF Controls
e ModeT: €5-445
Foir-Rite 8431167281
POE, Low Chon, X-45, Y-45 Deg, Vert
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Frequency (MHz2
Range (1Hz) REUABH  Fef/fttn  Det/Avg Node Sueep Pts  Fups/Mode FPosition Range (1Hz) REUABW  Ref/ftin  Det/Avg flode Sacep Pts #Saps/Mode Fosition
1:30-208 120RC-BBI/IN 920 PEAK/LogPur-Video 3Bmsec(Aute) 4031  HAKH 0-J60cegs | 3:208-1800 120k (-65)/14 920 PEAK/LagPur-Video 135nsec(utod BBEI  HAXH [
{38MHz-16Hz RE Scan with BRF 3m limits 1Bm scan. TST Rev 9.5 23 Nov 2816

* all emissions below 200MHz are result of digital circuitry and are not related to the TX part of the device.
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REPORT NO: 12540676A DATE: 2019-03-11

FCC ID: WFQCS-445B IC: 10717A-CS445B
RE09_RF Controls
Model: CS-445
Fair-Rite 0431167281
POE, Low Chan, X-45, Y-45 Deg, Vert
Red: Horizontal Green: Vertical
Trace Markers
Limit 47
10M to | 915MHz CFR Part
Test Meter Antenna | Path 3M BRF 15.209 @
Marker | Frequency [Reading Factor | Factor | Factor | Factor | Level 3m Margin | Azimuth | Height
No. (MHz) (dBuV) | Detector| dB/m dB dB dB |dBuV/m| dBuV/m | (dB) | [Degs] | [cm] [Polarity
3 34.93] 33.11|Pk 16.2 -30.1 10.5] N/A 29.71 40] -10.29]0-360 248|H
4 108.795| 36.12|Pk 12 -29.9 10.5] N/A 28.72 43.52| -14.8]0-360 398[H
5| 60.2175| 47.74|Pk 6.8 -30.3 10.5| N/A 34.74 40| -5.26(0-360 252|V
6| 60.8125 47.7|Pk 6.7] -30.2 10.5| N/A 34.7 40| -5.3(0-360 252|V
7 66.295 50.44|Pk 6.2 -30 10.5| N/A 37.14 40| -2.86(0-360 252|V
8| 81.2125| 47.17|Pk 7.2] -30.3 10.5| N/A 34.57 40| -5.43(0-360 101|V
9 82.02 46.22(Pk 74| -30.1 10.5] N/A 34.02 40| -5.98(0-360 398|V
10| 86.0575| 46.06|Pk 8.2 -29.8 10.5] N/A 34.96 40| -5.04|0-360 101V
11 85.505| 45.44|Pk 8.2 -30 10.5| N/A 34.14 40| -5.86(0-360 101|V
12 98.425| 46.03|Pk 10.4 -30 10.5] N/A 36.93 43.52| -6.59]0-360 101|V
1 960| 28.76|Pk 239 -27.4 10.5 3.6[ 39.36 46.02 -6.66|0-360 99|H
2 960| 27.73|Pk 239| -274 10.5 3.6| 38.33 46.02| -7.69|0-360 9|V
Radiated Emission Data
Limit 47
10M to | 915MHz CFR Part
Test Meter Antenna | Path 3M BRF 15.209 @
Frequency |Reading Factor | Factor | Factor | Factor | Level 3m Margin | Azimuth | Height
(MHz) (dBuV) | Detector| dB/m dB dB dB  |dBuV/m| dBuV/m | (dB) | [Degs] | [cm] [Polarity
60.2255( 47.97(Qp 6.8 -30.3 10.5| N/A 34.97 40| -5.03 79| 251|V
60.8235( 44.61|Qp 6.7] -30.2 10.5] N/A 31.61 40| -8.39 7 241|V
66.2916( 48.56(Qp 6.2 -30 10.5] N/A 35.26 40| -4.74 95| 215|V
81.1997( 44.76(Qp 7.2 -30.3 10.5| N/A 32.16 40| -7.84 229| 159V
82.051( 44.92|Qp 74| -30.1 10.5| N/A 32.72 40| -7.28 169 146V
86.0305( 43.08(Qp 82| -29.8 10.5] N/A 31.98 40| -8.02 130| 158|V
85.5229( 44.21|Qp 8.2 -30 10.5| N/A 32.91 40| -7.09 122 144V
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

DATE: 2019-03-11
IC: 10717A-CS445B

9.2.26.

Vertical Polarization, -45° -45° TX Direction, Middle Channel

1QQUL EMC Test System 18 Oct 26818 18:23:34
Rodioted Emissions
REBE_RF Controls
Eld ModeT: CS-445
Fair-Rite B431167281
FOE, Mid Chan, X-43, Y-45 Deg, Uert
20 Red: Horizomtal Greenm: Vertical
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Frequency (MHz2
Range (1Hz) REUABH  Fef/fttn  Det/Avg Node Sueep Pts  Fups/Mode FPosition Range (1Hz) REUABW  Ref/ftin  Det/Avg flode Sacep Pts ¥Saps/Mode FPosition
2:30-200 120kC-6BI/IN 920 PEAK/LogPur-Video 3BusectAutc) 4881  NAXH 0-360clegs | 4:208-1880 128k C-6B)/1  92/0  PEAK/LogPur-Video 13meecCAutod BBEI  FAYH §-366degs U
PBBMHz-16Hz RE Scan with BRF 3m limits 1Bm scan.TST Rev 9.5 23 Nov 2816
1QQUL EMC Test System 18 Oct 26818 18:23:34
Rodioted Emissions
REBB_RF Controls
e ModeT: €S-445
Foir-Rite 8431167281
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Frequency (MHz2
Range (1Hz) REUABH  Fef/fttn  Det/Avg Node Sueep Pts  Fups/Mode FPosition Range (1Hz) REUABW  Ref/ftin  Det/Avg flode Sacep Pts #Saps/Mode Fosition
1:30-208 120RC-BBI/IN 920 PEAK/LogPur-Video 3Bmsec(Aute) 4031  HAKH 0-J60cegs | 3:208-1800 120k (-65)/14 920 PEAK/LagPur-Video 135nsec(utod BBEI  HAXH [
{38MHz-16Hz RE Scan with BRF 3m limits 1Bm scan. TST Rev 9.5 23 Nov 2816

* all emissions below 200MHz are result of digital circuitry and are not related to the TX part of the device.
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REPORT NO: 12540676A DATE: 2019-03-11

FCC ID: WFQCS-445B IC: 10717A-CS445B
REO8_RF Controls
Model: CS-445
Fair-Rite 0431167281
POE, Mid Chan, X-45, Y-45 Deg, Vert
Red: Horizontal Green: Vertical
Trace Markers
Limit 47
10M to | 915MHz CFR Part
Test Meter Antenna | Path 3M BRF 15.209 @
Marker | Frequency |Reading Factor | Factor | Factor [ Factor | Level 3m Margin | Azimuth | Height
No. (MHz) (dBuV) | Detector| dB/m dB dB dB [dBuV/m| dBuV/m | (dB) | [Degs] | [cm] |Polarity
3 34.93| 33.11|Pk 16.2 -30.1 10.5] N/A 29.71 40| -10.29]0-360 248|H
4 108.795( 36.12|Pk 12 -29.9 10.5] N/A 28.72 43.52| -14.80-360 398|H
5| 60.2175| 47.74|Pk 6.8 -30.3 10.5] N/A 34.74 40( -5.26(0-360 252|V
6| 60.8125 47.7|Pk 6.7 -30.2 10.5] N/A 34.7 40 -5.3[0-360 252|V
7 66.295| 50.44|Pk 6.2 -30 10.5] N/A 37.14 40( -2.86(0-360 252|V
8 81.2125| 47.17|Pk 7.2 -30.3 10.5] N/A 34.57 40| -5.43)0-360 101V
9 82.02| 46.22|Pk 7.4 -30.1 10.5] N/A 34.02 40| -5.98(0-360 398V
10| 86.0575| 46.06|Pk 8.2 -29.8 10.5| N/A 34.96 40( -5.04(0-360 101V
1 85.505( 45.44 [Pk 8.2 -30 10.5] N/A 34.14 40( -5.86(0-360 101V
12 98.425( 46.03 [Pk 10.4 -30 10.5] N/A 36.93 43.52| -6.59|0-360 101V
1 960| 29.51|Pk 239 -274 10.5 3.6] 40.11 46.02| -5.91|0-360 99|H
2 960 31.2|Pk 23.9 -27.4 10.5 3.6 41.8 46.02| -4.22|0-360 99|V
Radiated Emission Data
Limit 47
10M to | 915MHz CFR Part
Test Meter Antenna | Path 3M BRF 15.209 @
Frequency |Reading Factor | Factor | Factor [ Factor | Level 3m Margin [Azimuth | Height
(MHz) (dBuV) | Detector| dB/m dB dB dB |dBuV/m| dBuV/m | (dB) | [Degs] | [cm] |Polarity
60.2255( 47.97(Qp 6.8 -30.3 10.5| N/A 34.97 40( -5.03 79| 251|V
60.8235( 44.61(Qp 6.7 -30.2 10.5] N/A 31.61 40 -8.39 771 241|V
66.2916( 48.56(Qp 6.2 -30 10.5] N/A 35.26 40 -4.74 95| 215|V
81.1997 44.76(Qp 72| -30.3 10.5] N/A 32.16 40 -7.84 229 159|V
82.051| 44.92]|Qp 7.4 -30.1 10.5] N/A 32.72 40| -7.28 169 146V
86.0305( 43.08(Qp 8.2 -29.8 10.5] N/A 31.98 40( -8.02 130 158V
85.5229( 44.21(Qp 8.2 -30 10.5] N/A 32.91 40( -7.09 122 144V
Pk - Peak detector
Qp - Quasi-Peak detector
Page 88 of 153
UL LLC
333 Pfingsten Road, Northbrook, IL 60062; USA TEL:(847) 272-8800

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 12540676A
FCC ID: WFQCS-445B

DATE: 2019-03-11
IC: 10717A-CS445B

9.2.27.

Vertical Polarization, -45° -45° TX Direction, High Channel

1QBUL EMC Test System 18 Oct 26818 f8:18:55
Rodioted Emissions
REB7 _RF Controls
e ModeT: €S-445
Fair-Rite B431167281
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Frequency (MHz)
Range () FBUAB  Ref/fiin  Dei/fvg Modk Sueep Pis  Fups/Mode Position Range () RBUABD  Ref/ftin  Dei/fvg fode Suesp Pis  Foups/Mode Position
2:38-208 128kC-BdB) /1M 9278 PEAK/LogPur-Video  3BmeecCAuto) 4081  MAXH B-368dege. 4:208-1888 128k C-6dB)/ 1M 9z/8 PEAK/LagPur-Video  135msecCAuto) 8BET  MAXH 6-368degs U

BEMHz-1GHz RE Scan with BRF 3m limits 1@m scan.TST

Rev 9.5 23 Nov 2816

1@@UL EMC Test System 18 Oct 26818 f8:18:55
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Frequency (MHz2
Range (MHz) REAI/VBL Ref/htin  Det/fvg Mode Sweep Pts  #Swps/Mode Position Range (MHz) REBU/VBW Ref/ftin  Det/Avg Mode Sueep Pts  #Sups/Mode Position
1:38-200 120KC-BdB)/ 1M 92/B  PEAK/LogPur-Video 3fmeec(Auto) 4BAT  NAXH 0-360dege | 3:208-1880 128(-6d8)/1M  92/8  PEAK/LagPur-Uideo | 3neac(ute) BDBI  HAXH 8-368d=ge H

BEMHz-1GHz RE Scan with BRF 3m limits 1@m scan.TST

Rev 9.5 23 Nov 2816

* all emissions below 200MHz are result of digital circuitry and are not related to the TX part of the device.
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REPORT NO: 12540676A DATE: 2019-03-11

FCC ID: WFQCS-445B IC: 10717A-CS445B
REO7_RF Controls
Model: CS-445
Fair-Rite 0431167281
POE, High Chan, X-45, Y-45 Deg, Vert
Red: Horizontal Green: Vertical
Trace Markers
Limit 47
10M to | 915MHz CFR Part
Test Meter Antenna | Path 3M BRF 15.209 @
Marker | Frequency |Reading Factor | Factor | Factor [ Factor | Level 3m Margin | Azimuth | Height
No. (MHz) (dBuV) | Detector| dB/m dB dB dB [dBuV/m| dBuV/m | (dB) | [Degs] | [cm] |Polarity
3 34.93| 33.11|Pk 16.2 -30.1 10.5] N/A 29.71 40| -10.29]0-360 248|H
4 108.795( 36.12|Pk 12 -29.9 10.5] N/A 28.72 43.52| -14.80-360 398|H
5| 60.2175| 47.74|Pk 6.8 -30.3 10.5] N/A 34.74 40( -5.26(0-360 252|V
6| 60.8125 47.7|Pk 6.7 -30.2 10.5] N/A 34.7 40 -5.3[0-360 252|V
7 66.295| 50.44|Pk 6.2 -30 10.5] N/A 37.14 40( -2.86(0-360 252|V
8 81.2125| 47.17|Pk 7.2 -30.3 10.5] N/A 34.57 40| -5.43)0-360 101V
9 82.02| 46.22|Pk 7.4 -30.1 10.5] N/A 34.02 40| -5.98(0-360 398V
10| 86.0575| 46.06|Pk 8.2 -29.8 10.5| N/A 34.96 40( -5.04(0-360 101V
1 85.505( 45.44 [Pk 8.2 -30 10.5] N/A 34.14 40( -5.86(0-360 101V
12 98.425( 46.03 [Pk 10.4 -30 10.5] N/A 36.93 43.52| -6.59|0-360 101V
1 960| 28.32|Pk 239 -274 10.5 3.6| 38.92 46.02] -7.1]|0-360 99|H
2 960| 27.82(Pk 23.9 -27.4 10.5 3.6] 38.42 46.02 -7.6]0-360 99|V
Radiated Emission Data
Limit 47
10M to | 915MHz CFR Part
Test Meter Antenna | Path 3M BRF 15.209 @
Frequency [Reading Factor | Factor | Factor [ Factor | Level 3m Margin |Azimuth | Height
(MHz) (dBuV) | Detector| dB/m dB dB dB |dBuV/m| dBuV/m | (dB) | [Degs] | [cm] |Polarity
60.2255( 47.97(Qp 6.8 -30.3 10.5| N/A 34.97 40( -5.03 79| 251|V
60.8235( 44.61(Qp 6.7 -30.2 10.5] N/A 31.61 40 -8.39 771 241|V
66.2916( 48.56(Qp 6.2 -30 10.5] N/A 35.26 40 -4.74 95| 215|V
81.1997 44.76(Qp 72| -30.3 10.5] N/A 32.16 40 -7.84 229 159|V
82.051| 44.92]|Qp 7.4 -30.1 10.5] N/A 32.72 40| -7.28 169 146V
86.0305( 43.08(Qp 8.2 -29.8 10.5] N/A 31.98 40( -8.02 130 158V
85.5229( 44.21(Qp 8.2 -30 10.5] N/A 32.91 40( -7.09 122 144V
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

DATE: 2019-03-11
IC: 10717A-CS445B

9.1. Radiated Spurious Emissions 1GHz-10GHz

9.1.1. Circular Polarization, Boresight TX Direction, Low Channel

HZUL EMC Test System

18 Oct 2818

g7:34:14

Preliminary Radiated Emissions
RF Controls
160 Model: C5-445
Foir-Rite 8431167281
POE LoCh @Deg, Boresight, Cir Fol
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HaUL EMC Test System

18 Oct 2818

87:34:14

Preliminory Rodioted Emissions

RF Controls

160 Mode!l: C5-445
Foir-Rite B431167281
POE LoCh BDeg, Boresight, Cir Fo
9 Red: Harizontol Green: Uerticol
=15
47 CFR Port 15 PK, Class B
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REPORT NO: 12540676A DATE: 2019-03-11

FCC ID: WFQCS-445B IC: 10717A-CS445B
RF Controls
Model: CS-445
Fair-Rite 0431167281
POE LoCh 0Deg, Boresight, Cir Pol
Red: Horizontal Green: Vertical
Trace MArkers
47 CFR 47 CFR
Part Part 15.209
Test Meter Antenna |Path 15.209 Av erage
Marker |Frequency |Reading Factor |Factor |Level Peak Limit|Margin |Limit Margin |Azimuth |Height
No. (GHz) (dBuV) |Detector [dB/m dB dBuV/m [dBuV/m |[(dB) dBuV/m (dB) [Degs] |[cm] |Polarity
*1 1.806 81.23| Pk 30.4| -53.35 58.28 74| -15.72 54 4.28)0-360 149|H
2 1 79.12|Pk 27.3| -55.84 50.58 74| -23.42 54| -3.42|0-360 149(H
3 2.708 78.94 Pk 221 -50.4 50.64 74| -23.36 54| -3.36|0-360 149(H
*4 1.806 72.68| Pk 30.4| -53.35 49.73 74| -24.27 54| -4.27(0-360 150V
5 2.136 73.7|Pk 21.5( -51.64 43.56 74| -30.44 54 -10.44(0-360 150V
6 2.708 70.84|Pk 221 -50.4 42.54 74| -31.46 54| -11.46]0-360 150V
Radiated Emission Data
47 CFR 47 CFR
Part Part 15.209
Test Meter Antenna |Path 15.209 Av erage
Frequency |Reading Factor |Factor |Level Peak Limit|Margin |Limit Margin |Azimuth |Height
(GHz) (dBuV) |Detector [dB/m dB dBuV/m [dBuV/m |[(dB) dBuV/m (dB) [Degs] |[cm] |Polarity
2.7083 79.06 | Pk 22.1| -50.35 50.81 74| -23.19 54| -3.19 207 139(H
2.7082 77.31|Av 22.1| -50.37 49.04 74| -24.96 54| -4.96 207 139[H
Pk - Peak detector
Av - Average detection
* not in restricted band, limit not applicable
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

IC

DATE: 2019-03-11
:10717A-CS4458B

9.1.2. Circular Polarization, Boresight TX Direction, Middle Channel

1@UL EMC Test System 18 Oct 2818 g8:12:45
Preliminory Rodioted Emissions
RF Controls
160 Model: C5-445
Foir-Rite 8431167281
POE MidCh @Deg, Boresight, Cir Pol
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11@UL EMC Test System 18 Oct 2818 g8 12.:45
Preliminory Rodioted Emissions
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Page 93 of 153

333 Pfingsten Road, Northbrook, IL 60062; USA

TEL:(847) 272-8800

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 12540676A DATE: 2019-03-11

FCC ID: WFQCS-445B IC: 10717A-CS445B
RF Controls
Model: CS-445
Fair-Rite 0431167281
POE MidCh 0Deg, Boresight, Cir Pol
Red: Horizontal Green: Vertical
Trace MArkers
47 CFR 47 CFR
Part Part 15.209
Test Meter Antenna |Path 15.209 Average
Marker |Frequency |Reading Factor |Factor |Level Peak Limit|Margin |Limit Margin |Azimuth |Height
No. (GHz) (dBuV) |Detector |dB/m dB dBuV/m [dBuV/m [(dB) dBuV/m (dB) [Degs] |[cm] |Polarity
*1 1.831 82.06 | Pk 30.7] -53.05 59.71 74 -14.29 54 5.71]0-360 150(H
2 2.746 77.54|Pk 22.1| -50.32 49.32 74] -24.68 54| -4.68(0-360 150(H
*3 1.831 71.19]Pk 30.7| -53.05 48.84 74| -25.16 54| -5.16|0-360 150|V
4 2.746 71.37|Pk 22.1| -50.32 43.15 74| -30.85 54| -10.85|0-360 150|V
Radiated Emission Data
47 CFR 47 CFR
Part Part 15.209
Test Meter Antenna |Path 15.209 Average
Frequency |Reading Factor |Factor |Level Peak Limit|Margin |Limit Margin |Azimuth |Height
(GHz) (dBuV) |Detector |dB/m |dB dBuV/m [dBuV/m |(dB) dBuV/m (dB) [Degs] [[cm] [Polarity
2.7457 78.23|Pk 22.1| -50.33 50 74 -24 54 -4 206 142(H
2.7457 76.28|Av 22.1| -50.33 48.05 74| -25.95 54| -5.95 206 142(H
Pk - Peak detector
Av - Average detection
* not in restricted band, limit not applicable
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

DATE: 2019-03-11
IC: 10717A-CS445B

9.1.3. Circular Polarization, Boresight TX Direction, High Channel

18 Oct 2818

a8 31:41

HaUL EMC Test System
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HaUL EMC Test System
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REPORT NO: 12540676A DATE: 2019-03-11

FCC ID: WFQCS-445B IC: 10717A-CS445B
RF Controls
Model: CS-445
Fair-Rite 0431167281
POE HiCh 0Deg, Boresight, Cir Pol
Red: Horizontal Green: Vertical
Trace MArkers
47 CFR 47 CFR
Part Part 15.209
Test Meter Antenna [Path 15.209 Average
Marker |Frequency [Reading Factor [Factor |Level Peak Limit|Margin [Limit Margin [Azimuth |Height
No. (GHz) (dBuV) |Detector |dB/m |dB dBuV/m |dBuV/m [(dB) dBuV/m (dB) [Degs] |[cm] |Polarity
*1 1.855 82.7|Pk 30.9| -53.35 60.25 74 -13.75 54 6.25(0-360 150|H
2 2.782 73.21(Pk 22.2| -50.17 45.24 74| -28.76 54 -8.76(0-360 150|H
*3 1.855 73.71|Pk 30.9| -53.35 51.26 74| -22.74 54 -2.74]0-360 150V
4 2.782 67.93 [Pk 22.2| -50.17 39.96 74| -34.04 54| -14.04(0-360 150V
Radiated Emission Data
47 CFR 47 CFR
Part Part 15.209
Test Meter Antenna [Path 15.209 Average
Frequency [Reading Factor [Factor |Level Peak Limit|Margin [Limit Margin [Azimuth |Height
(GHz) (dBuV) |Detector [dB/m dB dBuV/m |dBuV/m |(dB) dBuV/m (dB) [Degs] |[cm] [Polarity
2.7819 73.73[Pk 22.2| -50.19 45.74 74| -28.26 54| -8.26 206 149[H
2.7818 70.78(Av 22.2| -50.21 42.77 74| -31.23 54| -11.23 206 149[H
Pk - Peak detector
Av - Average detection
* not in restricted band, limit not applicable
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

IC

DATE: 2019-03-11
:10717A-CS4458B

9.1.4. Circular Polarization, +45° +45° TX Direction, Low Channel
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REPORT NO: 12540676A DATE: 2019-03-11

FCC ID: WFQCS-445B IC: 10717A-CS445B
RF Controls
Model: CS-445 POE
Fair-Rite 0431167281
LoCH +45DegX, +45DegY Cir Po
Red: Horizontal Green: Vertical
Trace MArkers
47 CFR 47 CFR
Part Part 15.209
Test Meter Antenna |Path 15.209 Av erage
Marker |Frequency |Reading Factor |Factor |Level Peak Limit|Margin |Limit Margin |Azimuth |Height
No. (GHz) (dBuV) |Detector |dB/m |dB dBuV/m [dBuV/m |(dB) dBuV/m (dB) [Degs] [[cm] [Polarity
1* 1.806 80.76 | Pk 30.4| -53.35 57.81 74| -16.19 54| 3.81]|0-360 150(H
2 2.708 79.65|Pk 221 -50.4 51.35 74| -22.65 54| -2.65|0-360 150(H
3* 1.806 71.55| Pk 30.4| -53.35 48.6 74| -25.4 54 -5.4(0-360 150|V
4 2.708 68.29|Pk 221 -50.4 39.99 74| -34.01 54| -14.01]|0-360 150V
Radiated Emission Data
47 CFR 47 CFR
Part Part 15.209
Test Meter Antenna |Path 15.209 Average
Frequency |Reading Factor |Factor |Level Peak Limit|Margin |Limit Margin |Azimuth |Height
(GHz) (dBuV) |Detector |dB/m dB dBuV/m [dBuV/m [(dB) dBuV/m (dB) [Degs] |[cm] |Polarity
2.7083 80.23|Pk 22.1| -50.35 51.98 74| -22.02 54| -2.02 207 154 (H
2.7083 78.67|Av 22.1| -50.35 50.42 74| -23.58 54| -3.58 207 154[H
Pk - Peak detector
Av - Average detection
* not in restricted band, limit not applicable
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REPORT NO: 12540676A

FCC ID: WFQCS-445B

IC

DATE: 2019-03-11
:10717A-CS4458B

9.1.5. Circular Polarization, +45° +45° TX Direction, Middle Channel

18 Oct 2818 18:18:44
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REPORT NO: 12540676A DATE: 2019-03-11

FCC ID: WFQCS-445B IC: 10717A-CS445B
RF Controls
Model: CS-445 POE
Fair-Rite 0431167281
MidCH +45DegX, +45DegY Cir Po
Red: Horizontal Green: Vertical
Trace MArkers
47 CFR 47 CFR
Part Part 15.209
Test Meter Antenna [Path 15.209 Av erage
Marker [Frequency [Reading Factor [Factor |Level Peak Limit|Margin [Limit Margin [Azimuth |Height
No. (GHz) (dBuV) |Detector [dB/m dB dBuV/m |dBuV/m |[(dB) dBuV/m (dB) [Degs] |[cm] |Polarity
*1 1.831 82.38(Pk 30.7| -53.05 60.03 74| -13.97 54|  6.03(0-360 150[H
2 2.746 75.46 [Pk 22.1| -50.32 47.24 74| -26.76 54| -6.76(0-360 150[H
*3 1.831 71.88 [Pk 30.7| -53.05 49.53 74| -24.47 54| -4.47(0-360 150V
4 2.746 70.07 [Pk 22.1] -50.32 41.85 74| -32.15 54( -12.15]0-360 150V
Radiated Emission Data
47 CFR 47 CFR
Part Part 15.209
Test Meter Antenna [Path 15.209 Average
Frequency [Reading Factor [Factor |Level Peak Limit|Margin [Limit Margin [Azimuth |Height
(GHz) (dBuV) |Detector [dB/m dB dBuV/m |dBuV/m |[(dB) dBuV/m (dB) [Degs] |[cm] [Polarity
2.7458 77.46 [Pk 22.1| -50.33 49.23 74| -24.77 54| -4.77 207 168|H
2.7457 75.32(Av 22.1| -50.33 47.09 74| -26.91 54| -6.91 207 168|H
Pk - Peak detector
Av - Average detection
* not in restricted band, limit not applicable
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

DATE: 2019-03-11
IC: 10717A-CS445B

9.1.6. Circular Polarization, +45° +45° TX Direction, High Channel

UL EMC Test System 18 Oct 2818 18:26:17
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

DATE: 2019-03-11
IC: 10717A-CS445B

RF Controls

Model: CS-445 POE
Fair-Rite 0431167281
HiCH +45DegX, +45DegY Cir Po
Red: Horizontal Green: Vertical

Trace MArkers

47 CFR 47 CFR
Part Part 15.209
Test Meter Antenna |Path 15.209 Av erage
Marker |Frequency |Reading Factor |Factor |Level Peak Limit|Margin |Limit Margin |Azimuth |Height
No. (GHz) (dBuV) |Detector |dB/m |dB dBuV/m [dBuV/m |(dB) dBuV/m (dB) [Degs] [[cm] [Polarity
*1 1.855 81.72|Pk 30.9] -53.35 59.27 74 -14.73 54 5.27]0-360 151(H
2 2.782 71.52|Pk 22.2| -50.17 43.55 74| -30.45 54| -10.45/|0-360 151|H
*3 1.855 73.19|Pk 30.9| -53.35 50.74 74| -23.26 54| -3.26|0-360 151V
4 2.782 67.85|Pk 22.2| -50.17 39.88 74| -34.12 54| -14.12]0-360 151|V
Radiated Emission Data
47 CFR 47 CFR
Part Part 15.209
Test Meter Antenna |Path 15.209 Av erage
Frequency |Reading Factor |Factor |Level Peak Limit|Margin |Limit Margin |Azimuth |Height
(GHz) (dBuV) |Detector |dB/m |dB dBuV/m [dBuV/m |(dB) dBuV/m (dB) [Degs] [[cm] [Polarity
2.7817 74.18|Pk 22.2| -50.22 46.16 74| -27.84 54| -7.84 171 178(H
2.7817 71.56|Av 22.2| -50.22 43.54 74] -30.46 54| -10.46 171 178(H

Pk - Peak detector

Av - Average detection

* not in restricted band, limit not applicable
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REPORT NO: 12540676A DATE: 2019-03-11
FCC ID: WFQCS-445B IC: 10717A-CS445B

9.1.7. Circular Polarization, -45° -45° TX Direction, Low Channel

WBUL EMC Test System 18 Oct 2818 11.:88:49
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REPORT NO: 12540676A DATE: 2019-03-11

FCC ID: WFQCS-445B IC: 10717A-CS445B
RF Controls
Model: CS-445 POE
Fair-Rite 0431167281
LoCH -45DegX, -45DegY Cir Po
Red: Horizontal Green: Vertical
Trace MArkers
47 CFR 47 CFR
Part Part 15.209
Test Meter Antenna |Path 15.209 Average
Marker |Frequency |Reading Factor |Factor |Level Peak Limit|Margin |Limit Margin |Azimuth |Height
No. (GHz) (dBuV) |Detector [dB/m dB dBuV/m [dBuV/m |(dB) dBuV/m (dB) [Degs] |[cm] |Polarity
*1 1.806 83.56 | Pk 30.4| -53.35 60.61 74| -13.39 54| 6.61]|0-360 149(H
2 2.708 75.8|Pk 221 -50.4 47.5 74| -26.5 54 -6.5]0-360 149(H
*3 1.806 75.88 Pk 30.4| -53.35 52.93 74| -21.07 54| -1.07|0-360 149V
4 2.708 73.25|Pk 221 -50.4 44.95 74| -29.05 54| -9.05|0-360 149V
Radiated Emission Data
47 CFR 47 CFR
Part Part 15.209
Test Meter Antenna |Path 15.209 Average
Frequency [Reading Factor |Factor |Level Peak Limit|Margin |Limit Margin |Azimuth |Height
(GHz) (dBuV) |Detector |dB/m dB dBuV/m [dBuV/m [(dB) dBuV/m (dB) [Degs] |[cm] |Polarity
2.7083 79.66 | Pk 22.1| -50.35 51.41 74| -22.59 54| -2.59 204 119(H
2.7082 78.22|Av 22.1| -50.36 49.96 74| -24.04 54| -4.04 204 119(H
2.7082 75.28 Pk 22.1| -50.36 47.02 74| -26.98 54| -6.98 168 134V
2.7082 72.91]|Av 22.1| -50.35 44.66 74| -29.34 54| -9.34 168 134V
Pk - Peak detector
Av - Average detection
* not in restricted band, limit not applicable
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

DATE: 2019-03-11
IC: 10717A-CS445B

9.1.8. Circular Polarization, -45° -45° TX Direction, Middle Channel

UL EMC Test System

18 Oct 2818 18.42:25
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REPORT NO: 12540676A DATE: 2019-03-11

FCC ID: WFQCS-445B IC: 10717A-CS445B
RF Controls
Model: CS-445 POE
Fair-Rite 0431167281
MidCH -45DegX, -45DegY Cir Po
Red: Horizontal Green: Vertical
Trace MArkers
47 CFR 47 CFR
Part Part 15.209
Test Meter Antenna |Path 15.209 Average
Marker |Frequency |Reading Factor |Factor |Level Peak Limit|Margin |Limit Margin |Azimuth |Height
No. (GHz) (dBuV) |Detector [dB/m dB dBuV/m [dBuV/m |(dB) dBuV/m (dB) [Degs] |[cm] |Polarity
*1 1.831 84.34| Pk 30.7] -53.05 61.99 74] -12.01 54 7.99]0-360 152(H
2 2.746 74.52|Pk 22.1| -50.32 46.3 74| -27.7 54 -7.7]0-360 152(H
*3 1.831 74.81|Pk 30.7| -53.05 52.46 74| -21.54 54| -1.54]0-360 150V
4 2.746 72.66 | Pk 22.1| -50.32 44.44 74] -29.56 54| -9.56(0-360 150V
Radiated Emission Data
47 CFR 47 CFR
Part Part 15.209
Test Meter Antenna |Path 15.209 Average
Frequency |Reading Factor |Factor |Level Peak Limit|Margin |Limit Margin |Azimuth |Height
(GHz) (dBuV) |Detector |dB/m |dB dBuV/m [dBuV/m |(dB) dBuV/m (dB) [Degs] [[cm] [Polarity
2.7457 76.79| Pk 22,1 -50.33 48.56 74] -25.44 54| -5.44 206 117(H
2.7457 74.75]|Av 22.1] -50.33 46.52 74| -27.48 54| -7.48 206 117(H
Pk - Peak detector
Av - Average detection
* not in restricted band, limit not applicable
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REPORT NO: 12540676A DATE: 2019-03-11
FCC ID: WFQCS-445B IC: 10717A-CS445B

9.1.9. Circular Polarization, -45° -45° TX Direction, High Channel

UL EMC Test System 18 Oct 2818 1.18:18

Preliminary Raodicted Emissions

RF Controls

168 Mode!: C5-445  POE
Foir-Rite 8431167281

HiCH —45DsgX, —45DegY Cir Po

Ip Red: Horizontal Green: Uerticao
2]
47 CFR Part 15 PK, Class B
- 78
]
°
.
C
L 6B
= 47 CFR Part 15 AU, Class B3
E
fos] 56
b

t

4BWWWWWWMMM Wi
e

3B

L L il

2B

1 18

Freguency (GHz)
28181817 RF Comtrols.TST Rev 9.5 18 Sep 2017

BUL EMC Test System 18 Oct 2818 11:18:18

Preliminary Rodioted Emissions

RF Controls

6o Model: C5-445  POE

Fair-Rite B431167281

HiCH —45DegX, —45DegY Cir Po
Red: Horizontal Green: Uertical

9B

88
47 CFR Part 15 PK, Class B

78

[S]5]
47 CFR Part 15 AY, Class B

7
4B " Y q WW
g gl i i
“‘,“ﬂﬁm“}‘uh?“

3B

50

dBul/m Hor izontal

2B

1 18

Frequency (GHz)
28181817 RF Controls.TST Rev 9.5 18 Sep 20817

Page 107 of 153

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



REPORT NO: 12540676A DATE: 2019-03-11

FCC ID: WFQCS-445B IC: 10717A-CS445B
RF Controls
Model: CS-445 POE
Fair-Rite 0431167281
HiCH -45DegX, -45DegY Cir Po
Red: Horizontal Green: Vertical
Trace MArkers
47 CFR 47 CFR
Part Part 15.209
Test Meter Antenna |Path 15.209 Av erage
Marker |Frequency |Reading Factor |Factor |Level Peak Limit|Margin |Limit Margin |Azimuth |Height
No. (GHz) (dBuV) |Detector |dB/m dB dBuV/m [dBuV/m [(dB) dBuV/m (dB) [Degs] |[cm] |Polarity
*1 1.855 87.82|Pk 30.9| -53.35 65.37 74| -8.63 54| 11.37]0-360 149|H
2 2.782 71.17|Pk 22.2| -50.17 43.2 74| -30.8 54| -10.8/0-360 149(H
*3 1.855 76.59| Pk 30.9| -53.35 54.14 74| -19.86 54| 0.14]0-360 149V
4 2.782 70.76 | Pk 22.2| -50.17 42.79 74| -31.21 54| -11.21]0-360 149V
Radiated Emission Data
47 CFR 47 CFR
Part Part 15.209
Test Meter Antenna |Path 15.209 Average
Frequency |Reading Factor |Factor |Level Peak Limit|Margin |Limit Margin |Azimuth |Height
(GHz) (dBuV) |Detector |dB/m |dB dBuV/m [dBuV/m |(dB) dBuV/m (dB) [Degs] [[cm] [Polarity
2.7818 73.82|Pk 22.2 -50.2 45.82 74 -28.18 54| -8.18 201 119(H
2.7817 71.02]|Av 22.2| -50.22 43 74 -31 54 -1 201 119(H
Pk - Peak detector
Av - Average detection
* not in restricted band, limit not applicable
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

DATE: 2019-03-11
IC: 10717A-CS445B

9.1.10.

Horizontal Polarization, Boresight TX Direction, Low Channel

18 Oct 2818

13:25:46
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

DATE: 2019-03-11
IC: 10717A-CS445B

RF Controls

Trace MArkers

Model: CS-445 POE
Fair-Rite 0431167281
LoCh 0Deg, Boresight, Horz Pol

Red: Horizontal Green: Vertical

47 CFR 47 CFR
Part Part 15.209
Test Meter Antenna |Path 15.209 Average
Marker |Frequency |Reading Factor |Factor |Level Peak Limit|Margin |Limit Margin |Azimuth |Height
No. (GHz) (dBuV) |Detector [dB/m dB dBuV/m [dBuV/m |(dB) dBuV/m (dB) [Degs] |[cm] |Polarity
*1 1.806 82.73(Pk 30.4| -53.35 59.78 74| -14.22 54 5.78]0-360 151|H
2 2.708 79.42|Pk 221 -50.4 51.12 74| -22.88 54| -2.88|0-360 151(H
*3 1.806 72.72|Pk 30.4| -53.35 49.77 74| -24.23 54| -4.23]|0-360 151V
4 2.708 70.44 [Pk 22.1 -50.4 42.14 74| -31.86 54 -11.86(0-360 151V
Radiated Emission Data
47 CFR 47 CFR
Part Part 15.209
Test Meter Antenna |Path 15.209 Average
Frequency |Reading Factor |Factor |Level Peak Limit|Margin |Limit Margin |Azimuth |Height
(GHz) (dBuV) |Detector |dB/m dB dBuV/m [dBuV/m |(dB) dBuV/m (dB) [Degs] [[cm] [Polarity
2.7082 79.41(Pk 22.1| -50.36 51.15 74| -22.85 54 -2.85 206 1441H
2.7083 77.9]Av 22.1| -50.35 49.65 74| -24.35 54| -4.35 206 144(H

Pk - Peak detector

Av - Average detection

* not in restricted band, limit not applicable
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

DATE: 2019-03-11
IC: 10717A-CS445B

9.1.11.

Horizontal Polarization, Boresight TX Direction, Middle Channel

18 Oct 2818

13:41:18
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REPORT NO: 12540676A DATE: 2019-03-11
FCC ID: WFQCS-445B IC: 10717A-CS445B

RF Controls

Model: CS-445 POE

Fair-Rite 0431167281

MidCh 0Deg, Boresight, Horz Pol
Red: Horizontal Green: Vertical
Trace MArkers

47 CFR 47 CFR
Part Part 15.209
Test Meter Antenna |Path 15.209 Average
Marker |Frequency |Reading Factor |Factor |Level Peak Limit|Margin |Limit Margin |Azimuth |Height
No. (GHz) (dBuV) |Detector |dB/m dB dBuV/m [dBuV/m [(dB) dBuV/m (dB) [Degs] |[cm] |Polarity
*1 1.831 77.24 Pk 30.7| -53.05 54.89 74 -19.11 54 0.89]0-360 148 |H
2 2.746 73.54 Pk 22.1| -50.32 45.32 74| -28.68 54| -8.68|0-360 148(H
*3 1.831 67.95(Pk 30.7| -53.05 45.6 74 -28.4 54 -8.4(0-360 148V
4 2.746 66.33 [Pk 22.1| -50.32 38.11 74| -35.89 54 -15.89(0-360 148V

Pk - Peak detector

* not in restricted band, limit not applicable
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

DATE: 2019-03-11
IC: 10717A-CS445B

9.1.12.

Horizontal Polarization, Boresight TX Direction, High Channel

18 Oct 2818

13:55:46
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REPORT NO: 12540676A DATE: 2019-03-11
FCC ID: WFQCS-445B IC: 10717A-CS445B

RF Controls

Model: CS-445 POE

Fair-Rite 0431167281

HiCh 0Deg, Boresight, Horz Pol
Red: Horizontal Green: Vertical

Trace MArkers

47 CFR 47 CFR
Part Part 15.209
Test Meter Antenna |Path 15.209 Av erage
Marker |Frequency |Reading Factor |Factor |Level Peak Limit|Margin |Limit Margin |Azimuth |Height
No. (GHz) (dBuV) |Detector [dB/m dB dBuV/m [dBuV/m |(dB) dBuV/m (dB) [Degs] |[cm] |Polarity
*1 1.855 74.46 | Pk 30.9| -53.35 52.01 74| -21.99 54| -1.99]0-360 148(H
2 2.782 68.48 [ Pk 22.2( -50.17 40.51 74| -33.49 54 -13.49(0-360 148|H
*3 1.848 65.58 | Pk 30.9| -53.03 43.45 74| -30.55 54| -10.55|0-360 148V
4 2.782 63.75|Pk 22.2| -50.17 35.78 74| -38.22 54| -18.22|0-360 148V

Pk - Peak detector

* not in restricted band, limit not applicable
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

DATE: 2019-03-11
IC: 10717A-CS445B

9.1.13.

Horizontal Polarization, +45° +45° TX Direction, Low Channel

18 Oct 2818

14:15:58
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REPORT NO: 12540676A DATE: 2019-03-11
FCC ID: WFQCS-445B IC: 10717A-CS445B

RF Controls

Model: CS-445 POE

Fair-Rite 0431167281

LoCh +45DegX, +45DegY Horz Pol
Red: Horizontal Green: Vertical
Trace MArkers

47 CFR 47 CFR
Part Part 15.209
Test Meter Antenna |Path 15.209 Average
Marker |Frequency |Reading Factor |Factor |Level Peak Limit|Margin |Limit Margin |Azimuth |Height
No. (GHz) (dBuV) |Detector [dB/m dB dBuV/m [dBuV/m |(dB) dBuV/m (dB) [Degs] |[cm] |Polarity
*1 1.806 81.74 Pk 30.4| -53.35 58.79 74 -15.21 54 4.79(0-360 150 |H
2 2.708 71.18(Pk 22.1 -50.4 42.88 74 -31.12 54| -11.12(0-360 150(H
*3 1.806 69.26 [ Pk 30.4| -53.35 46.31 74| -27.69 54 -7.69(0-360 150V
4 2.708 65.17 [Pk 22.1 -50.4 36.87 74| -37.13 54 -17.13(0-360 150V

Pk - Peak detector

* not in restricted band, limit not applicable
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

DATE: 2019-03-11
IC: 10717A-CS445B

9.1.14. Horizontal Polarization, +45° +45° TX Direction, Middle Channel

1BUL EMC Test System 18 Oct 2818 14:88:32
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REPORT NO: 12540676A DATE: 2019-03-11
FCC ID: WFQCS-445B IC: 10717A-CS445B

RF Controls

Model: CS-445 POE

Fair-Rite 0431167281

MidCh +45DegX, +45DegY Horz Pol
Red: Horizontal Green: Vertical

Trace MArkers

47 CFR 47 CFR
Part Part 15.209
Test Meter Antenna |Path 15.209 Av erage
Marker |Frequency |Reading Factor |Factor |Level Peak Limit|Margin |Limit Margin |Azimuth |Height
No. (GHz) (dBuV) |Detector [dB/m dB dBuV/m [dBuV/m |(dB) dBuV/m (dB) [Degs] |[cm] |Polarity
1* 1.831 82.56 | Pk 30.7| -53.05 60.21 74| -13.79 54| 6.21]|0-360 150(H
2 2.745 68.5|Pk 22.1| -50.34 40.26 74| -33.74 54| -13.74]0-360 150(H
3* 1.831 70.57 [Pk 30.7| -53.05 48.22 74| -25.78 54 -5.78(0-360 150V
4 2.746 64.77 | Pk 22.1| -50.32 36.55 74| -37.45 54| -17.45]|0-360 150V

Pk - Peak detector

* not in restricted band, limit not applicable
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

DATE: 2019-03-11
IC: 10717A-CS445B

9.1.15.

Horizontal Polarization, +45° +45° TX Direction, High Channel

18 Oct 2818

14.88:49

1BUL EMC Test System

Preliminary Raodicted Emissions
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REPORT NO: 12540676A DATE: 2019-03-11
FCC ID: WFQCS-445B IC: 10717A-CS445B

RF Controls

Model: CS-445 POE

Fair-Rite 0431167281

HiCh +45DegX, +45DegY Horz Pol
Red: Horizontal Green: Vertical

Trace MArkers

47 CFR 47 CFR
Part Part 15.209
Test Meter Antenna |Path 15.209 Av erage
Marker |Frequency [Reading Factor |Factor |Level Peak Limit|Margin |Limit Margin |Azimuth |Height
No. (GHz) (dBuV) |Detector |dB/m dB dBuV/m [dBuV/m [(dB) dBuV/m (dB) [Degs] |[cm] |Polarity
*1 1.855 76.02|Pk 30.9| -53.35 53.57 74| -20.43 54| -0.43]|0-360 152(H
2 2.782 66.09|Pk 22.2| -50.17 38.12 74| -35.88 54| -15.88|0-360 152(H
*3 1.855 67.52 Pk 30.9] -53.35 45.07 74| -28.93 54 -8.93(0-360 150V
4 2.781 63.42|Pk 22.2| -50.32 35.3 74| -38.7 54| -18.7|0-360 150V

Pk - Peak detector

* not in restricted band, limit not applicable
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

DATE: 2019-03-11
IC: 10717A-CS445B

9.1.16.

Horizontal Polarization, -45° -45° TX Direction, Low Channel

18 Oct 2818 14.25:44

1BUL EMC Test System

RF Controls

Preliminary Raodicted Emissions
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REPORT NO: 12540676A DATE: 2019-03-11
FCC ID: WFQCS-445B IC: 10717A-CS445B

RF Controls

Model: CS-445 POE

Fair-Rite 0431167281

LoCh -45DegX, -45DegY Horz Pol
Red: Horizontal Green: Vertical
Trace MArkers

47 CFR 47 CFR
Part Part 15.209
Test Meter Antenna |Path 15.209 Av erage
Marker |Frequency |Reading Factor |Factor |Level Peak Limit|Margin |Limit Margin |Azimuth |Height
No. (GHz) (dBuV) |Detector |dB/m |dB dBuV/m [dBuV/m |(dB) dBuV/m (dB) [Degs] [[cm] [Polarity
*1 1.806 77.41|Pk 30.4| -53.35 54.46 74| -19.54 54 0.46]0-360 150(H
2 2.708 68.49|Pk 221 -50.4 40.19 74| -33.81 54| -13.81]0-360 150(H
*3 1.806 69.01|Pk 30.4| -53.35 46.06 74| -27.94 54| -7.94]0-360 150V
4 2.708 65.64 [Pk 22.1 -50.4 37.34 74| -36.66 54| -16.66|0-360 150V

Pk - Peak detector

* not in restricted band, limit not applicable
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REPORT NO: 12540676A DATE: 2019-03-11
FCC ID: WFQCS-445B IC: 10717A-CS445B

9.1.17. Horizontal Polarization, -45° -45° TX Direction, Middle Channel

WBUL EMC Test System 18 Oct 2818 14.36:87

Preliminary Raodicted Emissions

RF Controls
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REPORT NO: 12540676A DATE: 2019-03-11
FCC ID: WFQCS-445B IC: 10717A-CS445B

RF Controls

Model: CS-445 POE

Fair-Rite 0431167281

MidCh -45DegX, -45DegY Horz Pol
Red: Horizontal Green: Vertical
Trace MArkers

47 CFR 47 CFR
Part Part 15.209
Test Meter Antenna |Path 15.209 Average
Marker |Frequency |Reading Factor |Factor |Level Peak Limit|Margin |Limit Margin |Azimuth |Height
No. (GHz) (dBuV) |Detector [dB/m dB dBuV/m [dBuV/m |(dB) dBuV/m (dB) [Degs] |[cm] |Polarity
1* 1.831 82.6|Pk 30.7| -53.05 60.25 74| -13.75 54 6.25/0-360 150(H
2 2.746 70.39|Pk 22.1| -50.32 4217 74| -31.83 54| -11.83|0-360 150(H
3* 1.831 69.67 | Pk 30.7| -53.05 47.32 74| -26.68 54| -6.68|0-360 150V
4 2.745 64.23|Pk 22.1| -50.34 35.99 74| -38.01 54| -18.01]|0-360 150V

Pk - Peak detector

* not in restricted band, limit not applicable
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

DATE: 2019-03-11
IC: 10717A-CS445B

9.1.18.

Horizontal Polarization, -45° -45° TX Direction, High Channel

18 Oct 2818 14:43:38

1BUL EMC Test System

RF Controls

Preliminary Raodicted Emissions
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REPORT NO: 12540676A DATE: 2019-03-11
FCC ID: WFQCS-445B IC: 10717A-CS445B

RF Controls

Model: CS-445 POE

Fair-Rite 0431167281

HiCh -45DegX, -45DegY Horz Pol
Red: Horizontal Green: Vertical

Trace MArkers

47 CFR 47 CFR
Part Part 15.209
Test Meter Antenna |Path 15.209 Av erage
Marker |Frequency |Reading Factor |Factor |Level Peak Limit|Margin |Limit Margin |Azimuth |Height
No. (GHz) (dBuV) |Detector |dB/m dB dBuV/m [dBuV/m [(dB) dBuV/m (dB) [Degs] |[cm] |Polarity
1* 1.855 81.8|Pk 30.9| -53.35 59.35 74| -14.65 54 5.35|0-360 150(H
2 2.782 67.32|Pk 222 -50.17 39.35 74| -34.65 54| -14.65|0-360 150(H
3* 1.855 67.26 | Pk 30.9] -53.35 44.81 74| -29.19 54| -9.19]0-360 150V
4 2.782 63.57 | Pk 22.2| -50.17 35.6 74| -38.4 54| -18.4]|0-360 150V

Pk - Peak detector

* not in restricted band, limit not applicable
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

DATE: 2019-03-11
IC: 10717A-CS445B

9.1.19.

Vertical Polarization, Boresight TX Direction, Low Channel

18 Oct 2818 11.:46:38

1BUL EMC Test System

RF Controls

Preliminary Raodicted Emissions

168 Mode!: C5-445  POE
Foir-Rite 8431167281
LoCh BDeg, Boresight, Uert Po
Red: Horizontal Green: Uertical
9B
80
47 CFR Part 15 PK, Class B
— 78
o
Y
s
8 3
5 6
- 47 CFR Part 15 AU, Class
3
fis} 50
o
AP B ,K‘,JM q hbanheh 4
3D
2P

1

261810817 RF Controls. TST

Freguency (GHz)

18

Rev 9.5 18 Sep 2617

1BUL EMC Test System

18 Oct 2818 11:48:38
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REPORT NO: 12540676A DATE: 2019-03-11
FCC ID: WFQCS-445B IC: 10717A-CS445B

RF Controls

Model: CS-445 POE

Fair-Rite 0431167281

LoCh 0Deg, Boresight, Vert Pol
Red: Horizontal Green: Vertical

Trace MArkers

47 CFR 47 CFR
Part Part 15.209
Test Meter Antenna |Path 15.209 Average
Marker |Frequency |Reading Factor |Factor |Level Peak Limit|Margin |Limit Margin |Azimuth |Height
No. (GHz) (dBuV) |Detector |dB/m dB dBuV/m [dBuV/m [(dB) dBuV/m (dB) [Degs] |[cm] |Polarity
*1 1.806 86.69|Pk 30.4| -53.35 63.74 74| -10.26 54 9.74]0-360 150(H
2 2.708 69.5|Pk 221 -50.4 41.2 74| -32.8 54| -12.8]|0-360 150(H
*3 1.806 83.22(Pk 30.4| -53.35 60.27 74| -13.73 54| 6.27]|0-360 150V
4 2.708 68.25|Pk 22.1 -50.4 39.95 74| -34.05 54| -14.05|0-360 150V

Pk - Peak detector

* not in restricted band, limit not applicable

Page 128 of 153

UL LLC

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



REPORT NO: 12540676A DATE: 2019-03-11
FCC ID: WFQCS-445B IC: 10717A-CS445B

9.1.20. Vertical Polarization, Boresight TX Direction, Middle Channel

WBUL EMC Test System 18 Oct 2818 11:36:49

Preliminary Raodicted Emissions
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REPORT NO: 12540676A DATE: 2019-03-11
FCC ID: WFQCS-445B IC: 10717A-CS445B

RF Controls

Model: CS-445 POE

Fair-Rite 0431167281

MidCh 0Deg, Boresight, Vert Pol
Red: Horizontal Green: Vertical
Trace MArkers

47 CFR 47 CFR
Part Part 15.209
Test Meter Antenna |Path 15.209 Av erage
Marker |Frequency |Reading Factor |Factor |Level Peak Limit|Margin |Limit Margin |Azimuth |Height
No. (GHz) (dBuV) |Detector |dB dB dBuV/m [dBuV/m |(dB) dBuV/m (dB) [Degs] |[cm] [Polarity
*1 1.831 79.13|Pk 30.7| -53.05 56.78 74| -17.22 54 2.7810-360 150(H
*2 1.831 77.86 | Pk 30.7| -53.05 55.51 74| -18.49 54 1.51]0-360 150V

Pk - Peak detector

* not in restricted band, limit not applicable
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REPORT NO: 12540676A DATE: 2019-03-11
FCC ID: WFQCS-445B IC: 10717A-CS445B

9.1.21. Vertical Polarization, Boresight TX Direction, High Channel

WBUL EMC Test System 18 Oct 2818 11:568:12

Preliminary Raodicted Emissions
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REPORT NO: 12540676A DATE: 2019-03-11
FCC ID: WFQCS-445B IC: 10717A-CS445B

RF Controls

Model: CS-445 POE

Fair-Rite 0431167281

HiCh 0Deg, Boresight, Vert Pol
Red: Horizontal Green: Vertical
Trace MArkers

47 CFR 47 CFR
Part Part 15.209
Test Meter Antenna |Path 15.209 Av erage
Marker |Frequency |Reading Factor |Factor |Level Peak Limit|Margin |Limit Margin |Azimuth |Height
No. (GHz) (dBuV) |Detector [dB/m dB dBuV/m |dBuV/m |(dB) dBuV/m (dB) [Degs] |[cm] |Polarity
*1 1.855 80.57 [Pk 30.9] -53.35 58.12 74| -15.88 54 4.12(0-360 150 |H
*2 1.855 78.83|Pk 30.9| -53.35 56.38 74| -17.62 54 2.38/0-360 150V

Pk - Peak detector

* not in restricted band, limit not applicable
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REPORT NO: 12540676A
FCC ID: WFQCS-445B

DATE: 2019-03-11
IC: 10717A-CS445B

9.1.22. Vertical Polarization, +45° +45° TX Direction, Low Channel
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REPORT NO: 12540676A DATE: 2019-03-11

FCC ID: WFQCS-445B IC: 10717A-CS445B
RF Controls
Model: CS-445 POE
Fair-Rite 0431167281
LoCh +45DegX, +45DegY Vert Pol
Red: Horizontal Green: Vertical
Trace MArkers
47 CFR 47 CFR
Part Part 15.209
Test Meter Antenna |Path 15.209 Average
Marker |Frequency |Reading Factor |Factor |Level Peak Limit|Margin |Limit Margin |Azimuth |Height
No. (GHz) (dBuV) |Detector |dB/m dB dBuV/m [dBuV/m [(dB) dBuV/m (dB) [Degs] |[cm] |Polarity
*1 1.806 88.12| Pk 30.4| -53.35 65.17 74] -8.83 54| 11.17(0-360 150(H
2 2.708 75.54|Pk 221 -50.4 47.24 74 -26.76 54| -6.76(0-360 150(H
*3 1.806 78.81|Pk 30.4| -53.35 55.86 74| -18.14 54 1.86|0-360 150|V
4 2.708 68.81|Pk 221 -50.4 40.51 74| -33.49 54| -13.49]0-360 150|V
Radiated Emission Data
47 CFR 47 CFR
Part Part 15.209
Test Meter Antenna |Path 15.209 Average
Frequency |Reading Factor |Factor |Level Peak Limit|Margin |Limit Margin |Azimuth |Height
(GHz) (dBuV) |Detector |dB/m |dB dBuV/m [dBuV/m |(dB) dBuV/m (dB) [Degs] [[cm] [Polarity
2.7083 75.12|Pk 22.1| -50.35 46.87 74| -27.13 54| -7.13 138 167 (H
2.7082 72.65]|Av 22.1| -50.36 44.39 74| -29.61 54| -9.61 138 167 (H
Pk - Peak detector
Av - Average detection
* not in restricted band, limit not applicable
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REPORT NO: 12540676A DATE: 2019-03-11
FCC ID: WFQCS-445B IC: 10717A-CS445B

9.1.23. Vertical Polarization, +45° +45° TX Direction, Middle Channel

WBUL EMC Test System 18 Oct 2818 12:36:37
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REPORT NO: 12540676A DATE: 2019-03-11
FCC ID: WFQCS-445B IC: 10717A-CS445B

RF Controls

Model: CS-445 POE

Fair-Rite 0431167281

MidCh +45DegX, +45DegY Vert Pol
Red: Horizontal Green: Vertical
Trace MArkers

47 CFR 47 CFR
Part Part 15.209
Test Meter Antenna |Path 15.209 Average
Marker |Frequency |Reading Factor |Factor |Level Peak Limit|Margin |Limit Margin |Azimuth |Height
No. (GHz) (dBuV) |Detector [dB/m dB dBuV/m [dBuV/m |(dB) dBuV/m (dB) [Degs] |[cm] |Polarity
*1 1.831 85.04 [Pk 30.7| -53.05 62.69 74 -11.31 54 8.69(0-360 151|H
2 2.746 70.15| Pk 22.1] -50.32 41.93 74] -32.07 54| -12.07(0-360 151(H
*3 1.831 76.08 [Pk 30.7| -53.05 53.73 74| -20.27 54 -0.27(0-360 151V
4 2.746 67.1|Pk 22.1| -50.32 38.88 74| -35.12 54 -15.12(0-360 151V

Pk - Peak detector

* not in restricted band, limit not applicable
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REPORT NO: 12540676A DATE: 2019-03-11
FCC ID: WFQCS-445B IC: 10717A-CS445B

9.1.24. Vertical Polarization, +45° +45° TX Direction, High Channel

1BUL EMC Test System 18 Oct 2818 12:44 .46
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REPORT NO: 12540676A DATE: 2019-03-11
FCC ID: WFQCS-445B IC: 10717A-CS445B

RF Controls

Model: CS-445 POE

Fair-Rite 0431167281

HiCh +45DegX, +45DegY Vert Pol
Red: Horizontal Green: Vertical

Trace MArkers

47 CFR 47 CFR
Part Part 15.209
Test Meter Antenna |Path 15.209 Av erage
Marker |Frequency |Reading Factor |Factor |Level Peak Limit|Margin |Limit Margin |Azimuth |Height
No. (GHz) (dBuV) |Detector [dB/m dB dBuV/m [dBuV/m |(dB) dBuV/m (dB) [Degs] |[cm] |Polarity
*1 1.855 81.84 [Pk 30.9] -53.35 59.39 74 -14.61 54 5.39/0-360 151|H
2 2.782 67.08 Pk 22.2| -50.17 39.11 74| -34.89 54| -14.89|0-360 151(H
*3 1.855 74.53 Pk 30.9| -53.35 52.08 74| -21.92 54| -1.92|0-360 151V
4 2.782 65.05| Pk 22.2| -50.17 37.08 74| -36.92 54| -16.92|0-360 151V

Pk - Peak detector

* not in restricted band, limit not applicable
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DATE: 2019-03-11
IC: 10717A-CS445B

9.1.25.

Vertical Polarization, -45° -45° TX Direction, Low Channel

18 Oct 2818 13:13:88
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FCC ID: WFQCS-445B IC: 10717A-CS445B

RF Controls

Model: CS-445 POE

Fair-Rite 0431167281

LoCh -45DegX, -45DegY Vert Pol
Red: Horizontal Green: Vertical
Trace MArkers

47 CFR 47 CFR
Part Part 15.209
Test Meter Antenna |Path 15.209 Av erage
Marker |Frequency |Reading Factor |Factor |Level Peak Limit|Margin |Limit Margin |Azimuth |Height
No. (GHz) (dBuV) |Detector [dB/m dB dBuV/m [dBuV/m |(dB) dBuV/m (dB) [Degs] |[cm] |Polarity
*1 1.806 87.93(Pk 30.4| -53.35 64.98 74 -9.02 54 10.98(0-360 151|H
2 2.708 72.79|Pk 221 -50.4 44.49 74| -29.51 54| -9.51]0-360 151(H
*3 1.806 78.7|Pk 30.4| -53.35 55.75 74| -18.25 54 1.75]0-360 151V
4 2.708 68.37| Pk 22.1 -50.4 40.07 74| -33.93 54| -13.93|0-360 151V

Pk - Peak detector

* not in restricted band, limit not applicable
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DATE: 2019-03-11
IC: 10717A-CS445B

9.1.26.

Vertical Polarization, -45° -45° TX Direction, Middle Channel
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FCC ID: WFQCS-445B IC: 10717A-CS445B

RF Controls

Model: CS-445 POE

Fair-Rite 0431167281

MidCh -45DegX, -45DegY Vert Pol
Red: Horizontal Green: Vertical

Trace MArkers

47 CFR 47 CFR
Part Part 15.209
Test Meter Antenna |Path 15.209 Av erage
Marker |Frequency |Reading Factor |Factor |Level Peak Limit|Margin |Limit Margin |Azimuth |Height
No. (GHz) (dBuV) |Detector [dB/m dB dBuV/m [dBuV/m |(dB) dBuV/m (dB) [Degs] |[cm] |Polarity
*1 1.831 85.27 [Pk 30.7| -53.05 62.92 74( -11.08 54 8.92|0-360 151|H
2 2.746 70.48 Pk 22.1| -50.32 42.26 74| -31.74 54| -11.74]0-360 151(H
*3 1.831 77.32|Pk 30.7| -53.05 54.97 74| -19.03 54 0.97]0-360 151V
4 2.745 67.57 | Pk 22.1| -50.34 39.33 74| -34.67 54| -14.67]0-360 151V

Pk - Peak detector

* not in restricted band, limit not applicable
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DATE: 2019-03-11
IC: 10717A-CS445B

9.1.27.

Vertical Polarization, -45° -45° TX Direction, High Channel
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FCC ID: WFQCS-445B IC: 10717A-CS445B

RF Controls

Model: CS-445 POE

Fair-Rite 0431167281

HiCh -45DegX, -45DegY Vert Pol
Red: Horizontal Green: Vertical

Trace MArkers

47 CFR 47 CFR
Part Part 15.209
Test Meter Antenna |Path 15.209 Av erage
Marker |Frequency |Reading Factor |Factor |Level Peak Limit|Margin |Limit Margin |Azimuth |Height
No. (GHz) (dBuV) |Detector [dB/m dB dBuV/m [dBuV/m |(dB) dBuV/m (dB) [Degs] |[cm] |Polarity
*1 1.855 83.79(Pk 30.9] -53.35 61.34 74| -12.66 54 7.340-360 151|H
2 2.782 67.62|Pk 22.2| -50.17 39.65 74| -34.35 54| -14.35/0-360 151(H
*3 1.855 76.28 Pk 30.9| -53.35 53.83 74| -20.17 54| -0.17]0-360 151V
4 2.782 65.74|Pk 22.2| -50.17 37.77 74| -36.23 54| -16.23|0-360 151V

Pk - Peak detector

* not in restricted band, limit not applicable
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10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Fregquency of Emission (MHz) Conducted Limit (dBuV)
uasi-peak Average
0.15-0.5 GG o 56 56 to 46
0.5-5 56 4
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 C63.10.

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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10.1.1. AC Power Line

UL EMC Test System 2818 Dot 19 B89:BB:53
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* CISPR 22/11 Group 1 Class B limits are identical to 47 CFR Part 15.207 limits

Page 146 of 153

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



REPORT NO: 12540676A DATE: 2019-03-11
FCC ID: WFQCS-445B IC: 10717A-CS445B

RF Controls Inc
CS-445

Hopping (high power)
powered via PoE
RED: QP GRN: CaV

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

1 .15225 37.74dBuvV Qp .1 13.7 51.54 79 - 65.88 -
Margin (dB) =-27.46 - -14.34 -

2 .15225 22.13dBuVvV Ca .1 13.7 35.93 - 66 - 55.88
Margin (dB) - -30.07 - -19.95

3 .29625 32.28dBuVvV Qp 0 10.9 43.18 79 - 60.35 -
Margin (dB) -35.82 - -17.17 -

4 .303 23.97dBuVvV Ca 0 10.9 34.87 - 66 - 50.16
Margin (dB) - -31.13 - -15.29

5 19.824 34.98dBuVvV Qp 0 12.1 47.08 73 - 60 -
Margin (dB) -25.92 - -12.92 -

6 19.824 34.97dBuvV Ca 0 12.1 47.07 - 60 - 50
Margin (dB) - -12.93 - -2.93

7 20.07825 34.63dBuV Qp .1 12.1 46.83 73 - 60 -
Margin (dB) -26.17 - -13.17 -

8 20.07825 34.66dBuVv Ca .1 12.1 46.86 - 60 - 50
Margin (dB) - -13.14 - -3.14

9 20.3325 34.86dBuvV Qp .1 12.3 47.26 73 - 60 -
Margin (dB) -25.74 - -12.74 -

10 20.3325 34.8dBuV Ca .1 12.3 47.2 - 60 - 50
Margin (dB) - -12.8 - -2.8

11 20.5845 35.53dBuVvV Qp .1 12.3 47.93 73 - 60 -
Margin (dB) -25.07 - -12.07 -

12 20.58675 35.42dBuV Ca .1 12.3 47.82 - 60 - 50
Margin (dB) - -12.18 - -2.18

13 20.83875 35.38dBuVvV Qp .1 12.3 . 73 - 60 -
Margin (dB) -25.22 - -12.22 -

14 20.841 35.34dBuVvV Ca .1 12.3 47.74 - 60 - 50
Margin (dB) - -12.26 - -2.26

15 21.0093 34.9dBuV Qp .1 12.3 47.3 73 - 60 -
Margin (dB) -25.7 - -12.7 -

16 21.09525 34.93dBuVvV Ca .1 12.3 47.33 - 60 - 50
Margin (dB) - -12.67 - -2.67

Neutral

17 .29625 33.18dBuVvV Qp 0 10.9 44.08 79 - 60.35 -
Margin (dB) -34.92 - -16.27 -

18 .303 24.66dBuVv Ca 0 10.9 35.56 - 66 - 50.16
Margin (dB) - -30.44 - -14.6

19 19.824 34.87dBuV Qp 0 12.1 46.97 73 - 60 -
Margin (dB) -26.03 - -13.03 -

20 19.824 34.82dBuVvV Ca 0 12.1 46.92 - 60 - 50
Margin (dB) - -13.08 - -3.08

21 20.07825 34.53dBuV Qp 0 12.2 46.73 73 - 60 -
Margin (dB) -26.27 - -13.27 -

22 20.07825 34.49dBuVvV Ca 0 12.2 46.69 - 60 - 50
Margin (dB) - -13.31 - -3.31

23 20.3325 35.01dBuVvV Qp 0 12.2 47.21 73 - 60 -
Margin (dB) -25.79 - -12.79 -

24 20.3325 34.93dBuV Ca 0 12.2 47.13 - 60 - 50
Margin (dB) - -12.87 - -2.87

25 20.58675 35.75dBuVvV Qp 0 12.2 47.95 73 - 60 -
Margin (dB) -25.05 - -12.05 -

26 20.58675 35.63dBuVvV Ca 0 12.2 47.83 - 60 - 50
Margin (dB) - -12.17 - -2.17

27 20.841 35.66dBuV Qp 0 12.2 47.86 73 - 60 -
Margin (dB) -25.14 - -12.14 -

28 20.841 35.62dBuVvV Ca 0 12.2 - 60 - 50
Margin (dB) - -12.18 - -2.18

29 21.09525 35.31dBuVvV Qp 0 12.2 47.51 73 - 60 -
Margin (dB) -25.49 - -12.49 -

30 21.09525 35.27dBuV Ca 0 12.2 47.47 - 60 - 50
Margin (dB) - -12.53 - -2.53

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

* CISPR 22/11 Group 1 Class B limits are identical to 47 CFR Part 15.207 limits

Qp - Quasi-Peak detector
Ca - CISPR Average detection
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