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Model: CL200 FCC ID: SDBCL200 IC: 2220A-CL200

1.0 GENERAL
1.1 Purpose

The purpose of this report is to demonstrate compliance with Part 2 Subpart J, Part 24 Subpart D, Part 90
Subpart I, and Part 101 Subpart C of the FCC’s Code of Federal Regulations, and ISED Canada Radio
Standards Specifications RSS-119 and RSS-134.

1.2 Product Description

The FlexNet® CommandLink is a wireless interface that allows utility personnel to access a complete suite
of functional controls within a gas, water or electric SmartPoint. The Bluetooth-enabled CommandLink
directs the SmartPoint’s activation, programming, and diagnostic settings as well as performing on-demand
interrogation of the device. The CommandLink is specifically designed to operate exclusively with Flexnet
radios in the 901MHz to 960MHz band.

Antenna: PIFA, 2dB
Manufacturer Information:
Sensus USA, Inc.

639 Davis Drive
Morrisville, NC 27560

Test Sample Serial Numbers:

TX Radiated RF Conducted/Frequency
Stability
CL50300539 CL50300526

Test Sample Condition: The test samples were provided in good working order with no visible defects.

1.3 Test Methodology

1.3.1  Configurations and Justification

The FLEXNET 900MHz transmitter was evaluated for radiated and RF conducted measurements for all
modulation types. Where applicable, data is provided for the unit and modulation having the worst-case

emissions.

For radiated emissions, the EUT was evaluated in all 3 orthogonal orientations X, Y, and Z-planes. The
results presented in this document represented the worse-case orientation, which was the Y-plane.

The EUT was tested standalone, and a power supply was used to keep the EUT charged.
The client provided a PC to configure the EUT.

The output power of the software was set to 23dBm which corresponds to a 20dBm output for the EUT.
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Model: CL200 FCC ID: SDBCL200 IC: 2220A-CL200

1.3.2 In-Band Testing Methodology

The EUT is designed to operate in multiple bands under the requirements of CFR 47 Parts 24 and 101.
The following is a list of the frequency bands of operation sorted based on the FCC rule parts in which the
band is associated.

CFR Title 47 Rule Part | 'reauency B(,"\"A”F?Z;’f Operation

90 896.0125 — 901.0
24D 901.0 — 902.0
101 928.85 — 929.0
24D 930.0 — 931.0
101 932.0-932.5
90 935.0 -940.0
24D 940.0 — 941.0
101 941.0 — 941.5
101 952.0 — 953.0
101 959.85 — 960.0

Based on the requirements set forth in accordance 47 CFR 2.1046-2.1057 as stated above, the
methodology in selecting the places to test in the available bands of operation is outlined in the following
table.

Frequency Band of Location in the
CFR Title 47 Rule Part Operation ; Approx. Test Freq.
Range of Operation
(MH2z)

90 896.0 —901.0 1 neartop and 1 896.0125 and
24D 901.0 — 902.0 near bottom 901.9875
101 928.85 - 929.0 Middle 928.925
24D 930.0 - 931.0 Middle 930.5
101 932.0-932.5 Middle 932.25
90 935.0 -940.0

1 neartop and 1 935.0125 and
24D 940.0 - 941.0 near bottom 941.4875

101 941.0 - 941.5
101 952.0 — 953.0 Middle 952.5
101 959.85 — 960.0 Middle 959.9250
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Model: CL200 FCC ID: SDBCL200 IC: 2220A-CL200

1.4 Emission Designators

The CL200 transmitter produces four distinct modulation types. The emission designators for the
modulation types used by the CL200 transmitter were calculated using the baud rate defined in the Theory
of Operation are as follows:

EMISSIONS DESIGNATORS

Mode Em_|SS|on Modulation
Designator
MPass (5 kbps) 5K90F1D 2-GFSK
MPass (10 kbps) 11K8F1D 2-GFSK
MPass (12.5 kbps) 14K8F1D 2-GFSK
Amplitude Shift
Keying (ASK) 10K3F2D ASK
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Model: CL200 FCC ID: SDBCL200 IC: 2220A-CL200

2.0 TEST FACILITIES

2.1 Location
The radiated and conducted emissions test sites are located at the following address:

TUV SUD America Inc.

2320 Presidential Drive, Suite 101
Durham, NC 27703

Phone: (919) 381-4235

2.2 Laboratory Accreditations/Recognitions/Certifications

TUV SUD America Inc. (Durham) is accredited to ISO/IEC 17025 by A2LA accreditation program, and has
been issued certificate number 2955.18 in recognition of this accreditation. Unless otherwise specified, all
tests methods described within this report are covered under the ISO/IEC 17025 scope of accreditation.

The Semi-Anechoic Chamber Test Site and Conducted Emissions Site have been fully described,
submitted to, and accepted by the FCC and Innovation, Science and Economic Development (ISED)
Canada.

FCC Designation Number: US1245
FCC Test Firm Registration Number: 238628
ISED Canada Company Number: 20446
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Model: CL200 FCC ID: SDBCL200 IC: 2220A-CL200

2.3 Radiated & Conducted Emissions Test Site Description

2.3.1 Semi-Anechoic Chamber Test Site

The Semi-Anechoic Chamber Test Site consists of an 18’ x 28’ x 18’ shielded enclosure. The chamber is
lined with Samwha Electronics Co. LTD Ferrite Absorber, model number SFA300 (HSN-1). The ferrite tile
is 10cm x 10 cm and weighs approximately 1.4lbs. These tiles are mounted on steel panels and installed
directly on the inner walls of the chamber. On top of the ferrite tiles is DMAS HT-45 (Dutch Microwave
Absorber Solutions) hybrid absorber on all walls except the wall behind the antenna mast which has a
shorter DMAS HT-25 absorber.

The turntable is 1.50m in diameter and is located 150cm from the back wall of the chamber. The chamber
is grounded via 1 - 8’ copper ground rod, installed at the center of the back wall, it is bound to the ground
plane using short #6 copper wire. The turntable is an aluminum, flush mounted table installed in an all steel
frame. The table is remotely operated from inside the control room located 25’ from the turntable. The
turntable is electrically bonded to the surrounding ground plane via steel fingers installed on the edge of
the turn table. The steel fingers make constant contact with the ground plane.

Behind the turntable is a 2’ x 6’ x 1.5’ deep shielded pit used for support equipment if necessary. The pit is
equipped with 2 - 4” PVC chase from the turntable to the pit that allow for cabling to the EUT if necessary.
The underside of the turntable can be accessed from the pit so cables can be supplied to the EUT from the

pit.
A diagram of the Semi-Anechoic Chamber Test Site is shown in Figure 2.3.1-1 below:
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Figure 2.3.1-1: Semi-Anechoic Chamber Test Site
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Model: CL200 FCC ID: SDBCL200 IC: 2220A-CL200

3.0 APPLICABLE STANDARD REFERENCES

The following standards were used:

7
°n
*.

o

ANSI C63.26-2015: Compliance Testing of Transmitters Used in Licensed Radio Services

US Code of Federal Regulations (CFR): Title 47, Part 2, Subpart J; Equipment Authorization
Procedures - 2020

US Code of Federal Regulations (CFR): Title 47, Part 24, Subpart D: Personal Communications
Services — 2020

US Code of Federal Regulations (CFR): Title 47, Part 90, Subpart I: General Technical Standards
— 2020

US Code of Federal Regulations (CFR): Title 47, Part 101, Subpart C: Fixed Microwave Services
-2020

ISED Canada Radio Standards Specification: RSS-119 - Radio Transmitters and Receivers
Operating in the Land Mobile and Fixed Services in the Frequency Range 27.41-960 MHz, Issue
12, May 2015

ISED Canada Radio Standards Specification: RSS-134 - 900 MHz Narrow Band Personal
Communication Service, Issue 2, February 2016

ISED Canada Radio Standards Specification: RSS-GEN — General Requirements for Compliance
of Radio Apparatus, Issue 5, Amendment 1, March 2019.

Report: RD72160198.401 TUV SUD America Inc. Page 9 of 60



Model: CL200 FCC ID: SDBCL200

IC: 2220A-CL200

4.0 LIST OF TEST EQUIPMENT

The calibration interval of test equipment is annually or the manufacturer's recommendations. Where the

calibration interval deviates from the annual cycle based on the instrument manufacturer’s
recommendations, it shall be stated below.
Table 4-1: Test Equipment Used
Last
Equipment . . . Calibration Due
Asset ID Manufacturer Model # quip Serial # Calibration
Type Date
Date

DEMC0426 Thermotron S-8 Mini Max E”é‘;g’:ﬂ”gi’;ta' 25-2888-10 1/23/2020 1/23/2021

DEMC3002 Rohde & ESU40 Receiver 100346 1/22/2020 112212021
Schwarz

DEMC3006 Rohde & TS-PR18 Amplifier 122006 1/23/2020 1/23/2021
Schwarz

DEMC3007 Rohde & TS-PR26 Amplifier 100051 1/23/2020 1/23/2021
Schwarz

DEMC3008 Rohde & NRP2 Meter 103131 2/11/2020 2/11/2021
Schwarz
Rohde &

DEMC3009 NRP-z81 Meter 102397 2/11/2020 2/111/2021
Schwarz

DEMC3012 Rohde & EMC32-EB Software 100731 NCR NCR
Schwarz

DEMC3014 EMCO 3115 Antenna 9901-5653 4/12/2019 4/12/2021
Fei Teng

DEMC3016 Wireless HA-07M18G-NF Antenna 2013120203 4/8/2020 4/8/2021

Technology

DEMC3020 Rohde & SMB100A Signal 175943 1/22/2020 1/22/2021
Schwarz Generator

DEMC3027 Micro-Tronics BRM50702 2'4Ggﬁe';‘°t"h 175 1/27/2020 1/27/2021

DEMC3029 Micro-Tronics HPM50108 90%.:; HP 134 1/27/2020 1/27/2021

HLL142-S1-S1-

DEMC3032 Hasco, Inc. L9 WA Cable 3075 1/23/2020 1/23/2021
. NMSE-290AW-

DEMC3038 Florida RF Labs 60.0.NMSE Cable Set 1448 1/27/2020 112712021
. NMSE-290AW-

DEMC3039 Florida RF Labs 396.0-NMSE Cable Set 1447 1/27/2020 1/27/2021

DEMC3055 Rohde & 3005 Cable 3055 1/23/2020 1/23/2021
Schwarz

DEMC3085 Rohde & FSW43 Spectrum 103997 1/22/2020 1/22/2021
Schwarz Analyzer

DEMC3161 TESEQ CBL-6112D Antenna 51323 2/18/2020 2/18/2021

DEMC3178 Micro-Tronics BRC50722 Filter G040 3/6/2020 3/6/2021

NCR = No Calibration Required

Asset DEMC3002: Firmware Version: ESU40 is 4.73 SP4
Asset DEMC3012: Software Version: EMC32-B is 10.50.00
Asset DEMC3020: Firmware Rev: 2.20.382.113

Asset DEMC3085: Instrument Firmware 2.90 SP1
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Model: CL200

FCC ID: SDBCL200

IC: 2220A-CL200

5.0 SUPPORT EQUIPMENT

Table 5-1: EUT and Support Equipment Description

Item # Type Device Manufacturer Model/Part # Serial #
1 EUT Sensus CL200 See ‘;‘ezc“on
Wall Industries, Inc. GPSU15U-1 EJ-0150794
2 Wall Wart B1823R
Table 5-2: Cable Description
Cable . .
4 Cable Type Length Shield Termination
A DC Power Cable 1.5m No l1to?2

6.0 EQUIPMENT UNDER TEST SETUP BLOCK DIAGRAM

Figure 6-1: Test Setup Block Diagram
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Model: CL200 FCC ID: SDBCL200 IC: 2220A-CL200

7.0 SUMMARY OF TESTS

Along with the tabular data shown below, plots were taken of all signals deemed important enough to
document.

7.1 RF Power Output

7.1.1 Measurement Procedure (ANSI 63.26: 2015 Section 5.2.3.2)

The RF output of the equipment under test was directly connected to the input of a wide band RF power
meter through 20.05dB of passive attenuation. The results are shown below.

Part 24.132, 90.204, 101.113 (a), and ISED Canada RSS-134 4.3(a), (b) and RSS-119 5.4 — Power
Output

7.1.2 Measurement Results
Performed by: Chris Gormley

Table 7.1.2-1; Peak Output Power - FSK

FCC Frequency Output Power | Output Power
Rule Part (MHz) Peak (dBm) | Average (dBm)
90 896.0125 19.79 19.67
24D 901.9875 19.75 19.54
101 928.925 19.20 19.07
24D 930.5 19.67 19.53
101 932.25 19.63 19.52
90 935.0125 19.65 19.51
101 941.4875 19.66 19.51
101 952.5 19.53 19.56
101 959.925 19.64 19.57
Table 7.1.2-2: Peak Output Power - ASK
FCC Frequency Output Power | Output Power
Rule Part (MHz) Peak (dBm) | Average (dBm)
24D 901.9875 18.66 15.92
101 928.925 18.64 14.78
24D 930.5 18.29 15.60
101 932.25 18.32 15.03
101 941.4875 18.19 15.04
101 952.5 18.18 15.25
101 959.925 18.16 15.62
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Model: CL200 FCC ID: SDBCL200 IC: 2220A-CL200

7.2 Out of Band Unwanted Emissions

7.2.1 Measurement Procedure (ANSI 63.26: 2015 Section 5.7.3)

The RF output of the equipment under test was directly connected to the input of the Spectrum Analyzer
through 20.05dB of passive attenuation. The spectrum analyzer resolution and video bandwidths were set
to 300 Hz and 1000 Hz respectively. The internal correction factors of the spectrum analyzer were employed
to correct for any cable or attenuator losses. Results of the test are shown below for all modes of operation.

7.2.2 Measurement Results — Emission Masks
Performed by: Chris Gormley

Part 24.133 a(1), a(2), ISED Canada RSS-134 4.4.1 (a), (b), 4.4.2 (a),(b) — Emission Limits
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Figure 7.2.2-1: 901.9875 MHz — 12.5 kHz Channel Spacing — MPass 5k Mode
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Figure 7.2.2-2: 901.9875 MHz — 25 kHz Channel Spacing — MPass 5k Mode
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FCC ID: SDBCL200 IC: 2220A-CL200

Model: CL200
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Figure 7.2.2-3: 901.9875 MHz — 25 kHz Channel Spacing — MPass 10k Mode
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Figure 7.2.2-4: 901.9875 MHz — 25 kHz Channel Spacing — MPass 12.5k Mode

Ny UM
] i|.| . ".ll I| IMI I
i I| || u

T

i
| lIIU‘| oy
Ul

g |||I il | .

- W] T U Tl

. T oA | RN R

| Mot | 1 i ;
st |{»|,\Jﬁ‘l ﬂ“’l.l"ﬂjm MU v 'I ROERIR, 'L ' W NN . J i |} lll‘ ” 1] J\r"\. M.
'I:,l‘ r-;[' -.ht. WHAPR A T A TR B L G G T R S T ‘r.al ﬂl
[CF 9010875 Mz 1001 ps 10,0 kHz/ 20 1001 kiiz
T e ARNRARIND -

09:32:19 03.06,.2020

Figure 7.2.2-5: 901.9875 MHz — 25 kHz Channel Spacing — ASK Mode
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Figure 7.2.2-6: 930.5 MHz — 12.5 kHz Channel Spacing — mPass 5k Mode
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Figure 7.2.2-7: 930.5 MHz —25 kHz Channel Spacing — mPass 5k Mode
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Figure 7.2.2-8: 930.5 MHz — 25 kHz Channel Spacing — mPass 10k Mode
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Figure 7.2.2-9: 930.5 MHz — 25 kHz Channel Spacing — mPass 12.5k Mode
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Figure 7.2.2-10: 930.5 MHz — 25 kHz Channel Spacing — ASK Mode
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Model: CL200 FCC ID: SDBCL200 IC: 2220A-CL200

Part 90.210(i), ISED Canada RSS-119 5.8.8

Ul ) \
|
(‘[(“f M
-50 A i
ICRVATITIN Y A sl L | “ ﬂl.."‘ﬁhwﬂ\ o—— M&N“‘w\‘wﬂh‘«\wﬂu\.
e R e st chhetlgsd bl afiyprt it B e e e e
o 8050125 iz 1001 gis 100 khiz/ 2 100.0 1z

Readdy  RRRRRRERS T2y

11:24:28 04.06,2020

Figure 7.2.2-11: 896.0125 MHz — 25 kHz Channel Spacing — MPass 5k Mode
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Figure 7.2.2-12: 896.0125 MHz — 25 kHz Channel Spacing — MPass 12.5k Mode
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Figure 7.2.2-13: 935.0125 MHz — 25 kHz Channel Spacing — MPass 5k Mode
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FCC ID: SDBCL200 IC: 2220A-CL200
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Figure 7.2.2-14: 935.0125 MHz — 25 kHz Channel Spacing — MPass 12.5k Mode
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IC: 2220A-CL200

Part 101.111 a(5), a(6), RSS-119 5.8.6 (FCC Part 101.111 a(5) a(6) provides worst case)
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Figure 7.2.2-15: 928.925 MHz — 25 kHz Channel Spacing — MPass 5k Mode
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Figure 7.2.2-18: 928.925 MHz — 25 kHz Channel Spacing — ASK Mode
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Figure 7.2.2-19: 932.25 MHz — 25 kHz Channel Spacing — MPass 5k Mode
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Figure 7.2.2-20: 932.25 MHz — 25 kHz Channel Spacing — MPass 10k Mode
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Model: CL200 FCC ID: SDBCL200 IC: 2220A-CL200
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Figure 7.2.2-21: 932.25 MHz — 25 kHz Channel Spacing — MPass 12.5k Mode
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Figure 7.2.2-22: 932.25 MHz — 25 kHz Channel Spacing — ASK Mode
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Figure 7.2.2-23: 941.4875 MHz — 25 kHz Channel Spacing — mPass 5k Mode
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Figure 7.2.2-24: 941.4875 MHz — 25 kHz Channel Spacing — mPass 10k Mode
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Figure 7.2.2-25: 941.4875 MHz — 25 kHz Channel Spacing — mPass 12.5k Mode
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Figure 7.2.2-26: 941.4875 MHz — 25 kHz Channel Spacing — ASK Mode
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Figure 7.2.2-27: 952.5 MHz — 25 kHz Channel Spacing — mPass 5k Mode
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Figure 7.2.2-28: 952.5 MHz — 25 kHz Channel Spacing — mPass 10k Mode
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Figure 7.2.2-29: 952.5 MHz — 25 kHz Channel Spacing — mPass 12.5k Mode
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Figure 7.2.2-30: 952.5 MHz — 25 kHz Channel Spacing — ASK Mode
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Figure 7.2.2-31: 959.925 MHz — 25 kHz Channel Spacing — mPass 5k Mode
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Figure 7.2.2-32: 959.925 MHz — 25 kHz Channel Spacing — mPass 10k Mode
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Figure 7.2.2-33: 959.925 MHz — 25 kHz Channel Spacing — mPass 12.5k Mode
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Figure 7.2.2-34: 959.925 MHz — 25 kHz Channel Spacing — ASK Mode
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7.3 99% Bandwidth

7.3.1 Measurement Procedure (ANSI 63.26: 2015 Section 5.4.4)

The RF output of the equipment under test was directly connected to the input of the Spectrum Analyzer
through 20.05dB of passive attenuation. The internal correction factors of the spectrum analyzer were
employed to correct for any cable and attenuator losses.

The spectrum analyzer center frequency is set to the nominal EUT channel center frequency. The frequency
span for the spectrum analyzer shall be set wide enough to capture all modulation products including the
emission skirts. The nominal IF filter 3 dB bandwidth (RBW) is in the range of 1% to 5% of the OBW, and
the VBW was set 2 3 x RBW. The reference level was set to prevent the signal amplitude from exceeding
the maximum spectrum analyzer input mixer level for linear operation. The measurements were made using
the spectrum analyzer’'s 99% BW function.

7.3.2 Measurement Results
Performed by: Chris Gormley

Fr?ﬁﬂl:_'ezr;cy Isglalggr;?;ja Mode of Operation 99% I?Ifﬂg)width
901.9875 RSS-134 MPass 5k 5.80
901.9875 RSS-134 MPass 10k 11.81
901.9875 RSS-134 MPass 12.5k 11.93
901.9875 RSS-134 ASK 4.54
930.5000 RSS-134 MPass 5k 5.78
930.5000 RSS-134 MPass 10k 11.83
930.5000 RSS-134 MPass 12.5k 11.83
930.5000 RSS-134 ASK 4.67
896.0125 RSS-119 MPass 5k 5.15
896.0125 RSS-119 MPass 12.5k 12.01
928.9250 RSS-119 MPass 5k 5.76
928.9250 RSS-119 MPass 10k 11.85
928.9250 RSS-119 MPass 12.5k 11.91
928.9250 RSS-119 ASK 4.43
932.2500 RSS-119 MPass 5k 5.79
932.2500 RSS-119 MPass 10k 11.84
932.2500 RSS-119 MPass 12.5k 11.80
932.2500 RSS-119 ASK 4.64
935.0125 RSS-119 MPass 5k 5.85
935.0125 RSS-119 MPass 12.5k 11.85
941.4875 RSS-119 MPass 5k 5.79
941.4875 RSS-119 MPass 10k 11.92
941.4875 RSS-119 MPass 12.5k 11.94
941.4875 RSS-119 ASK 4.48
952.5000 RSS-119 MPass 5k 5.89
952.5000 RSS-119 MPass 10k 11.93
952.5000 RSS-119 MPass 12.5k 11.78
952.5000 RSS-119 ASK 6.09
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959.925 RSS-119 MPass 5k 5.78
959.925 RSS-119 MPass 10k 11.90
959.925 RSS-119 MPass 12.5k 12.09
959.925 RSS-119 ASK 7.15

ISED Canada RSS-GEN 6.6, ISED Canada RSS-134

[CF 901,9875 MHz 1001 prs 5.0 kHz/ pan 50.0 kHz
2 Marker Table
Type | Ref | Trc | *-Vale | W-Vake | Function Function Result |
M1 1 ‘901.986101 MHz 13.62 dBm e B 5.798876825 kHz
L 1 901.9645548 MHz 0.25 dEm Cice Bw Centroid 901967553995 MHz
T2 1 201,9904534 MHz -0.95 dBm e B Freg Offset 53904717565 He
TG
l Il | mmasuring... MESASANA barin1s
09:16:12 04.08.2020
Figure 7.3.2-1: 901.9875 MHz — MPass 5k Mode
a0
-4
50 d
|CF 901,9875 MHz 1001 pts 10.0 kHz/ Span 1000 kHz
2 Marker Table
Type | Ref | Trc | -V | W-Vake | Function Function Result |
M1 1 901.991 MHz 15.36 dBm Qe Bw 11.8101723 kHz
T 1 901.9815859 MHz 0.20 dBm Qe Bw Centroid 901.987491011 MHz
T2 1 Q018933061 MHz -0.15 dBm o Bw Freg Offsst -5, 98B585711 Hz
| abomed  EEENENENN mwﬂ E Es.ﬂun

09:18:38 04.06,.2020

Figure 7.3.2-2: 901.9875 MHz — MPass 10k Mode
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A W e - .
=50
|CF 901,9875 MHz F2001 pts 10.0 kHz/ Span 1000 kHz
2 Marker Table
Type | Ref | Trc | H-Vashue | -Wahe | Function Function Result
M1 1 901.9875 MHz 16.32 dBm Qe Bw 11.930220514 kHz
T 1 20155154255 MHz -0.51 cBm Qe Bw Caritroid 901.98 38 MH:

T2 1 90199347215 MHz -0.47 dBm o Bw Freg Offsst

anpea

09:27:19 04.06,.2020

Figure 7.3.2-3: 901.9875 MHz — MPass 12.5k Mode
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[CF 901,9875 MHz 2001 pts 5.0 kHz/ pan 50.0 kHz
2 Marker Table
Type | Ref | Trc | H-Vale | W-Vake | Function Function Result |
M1 1 901.9875422 MHz 14.21 dBm e B 4.542285323
L 1 01 55531556 MHZ -14.54 dSm Cice Bw Centroid
T2 1 S0 5585194 MHz -17.83 dBm e B Freg Offset

09:31:29 04.06,2020

Figure 7.3.2-4: 901.9875 MHz — ASK Mode
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|CF 930.5 Mz 32001 pts 5.0 kHz/ pan 50.0 kHz
2 Marker Table
Type | Ref | Trc | Y-yahue | Function Function Result |
M 1 13.70 dBm Qe B 5.779477238 kHz
T -2.46 cBm Occ Bw Cenitroid 930.500005975 MHz
T2 1 -1.58 dBm ec Bw Freq Offset 5974580586 Hz

aboered  ANANNNARN

T 6 w00
L IL [EEETH
09:37:02 04.06,.2020

Figure 7.3.2-5: 930.5 MHz — MPass 5k Mode
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Model: CL200

FCC ID: SDBCL200

IC: 2220A-CL200

a0
/ .(r )
il . || g o W
|CF 930.5 MHz 2001 pts. 10.0 kHz/ Span 1000 kHz
2 Marker Table
Type | Ref | Trec | H-Vahie | W-Vake | Function Function Result |
M1 1 930.5031599 MHz 14.55 dBm Qe Bw 11.833551698 kHz
L 1 EES 512 MHz -0.53 cBm Qec Bw Centraid 930.499962697 MHz
12 1 0.10 cBm ec Bw Freg Offset 37 A0BPESTE He
[reT— e
anored  AEENENENN 09:40:31

09:40:52 04.06,.2020

Figure 7.3.2-6: 930.5 MHz — MPass 10k Mode
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o e s N A
[CF 930,5 MHz J2001 pts 10.0 kHz/ Span 100.0 kHz
2 Marker Table
Type | Ref | Trc | H-Vale W-Vake | Function Function Result
ML 1 930.4999625 MHz 16.42 dBm ez B 11.825759513 kHz
T 1 3043403976 MHz -1.32 cBm Qe B Cantroid 930.493954637 MHz
T2 1 530, 5 -1,34 cBm Occ B Freq Offset 45 36340159 He
0G0
L IL Anocted  ANNNENANA AT
09:41:37 04.08.2020
Figure 7.3.2-7: 930.5 MHz — MPass 12.5k Mode
a0 i
W e
a0 -
" " I N
-5 > s L 1
R [
[CF 930.5 MHz F2001 pts 5.0 kHz,/ pan 50.0 kHz
2 Marker Table
Type | Ref | Trc | H-Vakue | W -Wakue | Function | Fumction Result [
M1 1 930.5000109 MHz 13.49 dBm Qe Bw 4.670411077 kHz
T 93049763412 MHz -17.24 dBm Occ Bw Cenitroid 930.499969328 MHz
T2 1 o 3 MHz -16.3% dBm Qe Bw Freg Offsst 175580 Hz
Al [EEEST]

09:32:19 04.06,.2020

Figure 7.3.2-8: 930.5 MHz — ASK Mode
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Model: CL200

FCC ID: SDBCL200

ISED Canada RSS-GEN 6.6, ISED Canada RSS-119

2220A-CL200

0
40 Lt \.-, .JI.
o L K
. L il B Lol by
L SRR, N et N e
[CF 806,0125 MHz 2001 pts. 5.0 kHz,/ pan 50.0 kHz
2 Marker Table
Type | Ref | Tre | H-Vahie | V-Vahie | Function Fumnction Result |
M1 1 896.011986 MHz 14.62 dBm Qe Bw 5.14951623 kHz
T 596.00956554 MHz .53 cBm Qce Bw Centraid 896.012561.296 bHz
T2 i 29601513605 MHz 0.52 cBm Qicc B Freq Offset 61, 306037912 He
e
i i abortad LLLLCLIL L) 100838
10:08:59 04,06.2020
Figure 7.3.2-9: 896.0125 MHz — MPass 5k Mode
-i0
40
g i LT e - g
s
[ 896.0125 Wiz T2001 pts 10,0 kiiz/ Spon 100.0 iz
2 Marker Table
Type | Ref | Trc | H-Vahie | ¥ -Vake | Function Function Result
it 1 896.0124344 MHz 16.99 dBm Qo Be 2.005074325 kHz
TL S25.0065159 MHz -0.70 dBm Occ Bw Centroid B96.012521432 MHz
T2 L 29601852397 MHz -0.97 cBm Qe B Freq Cifset 1432306528 He
! JL Abortad
10:12:28 04.06.3020

o6 a0
LT A IEET

Figure 7.3.2-10: 896.0125 MHz — MPass 12.5k Mode
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[CF 928,925 MHz J2001 pts 5.0 kHz/ pan 50.0 kHz
2 Marker Table
Type | Ref | Trc | *-Vale | W-Vake | Function Fumction Result
ML 928.9265078 MHz 12.10 dBm ez Bw 5.763824981 kHz
L 1 2552214357 MHz -2.96 cBm Cice Bw Centroid 926925026287 MHz
T2 1 (27 MHz -1.80 B e Bw Freg Offset 76, ZBEET1672 He
| il Aooeted DRASIRARE
10:38:20 04.06.2020

060
1073820

Figure 7.3.2-11: 928.925 MHz — MPass 5k Mode
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Model: CL200

FCC ID: SDBCL200

IC: 2220A-CL200

a0 =
40 ;
= UV S T, L)
5
[CF 928,025 MHz 2001 pts. 10.0 kHz/ Span 1000 kHz
2 Marker Table
Type | Ref | Trc | H-Vakue | -k | Function Fumction Result
M1 1 928.9281343 MHz 13.69 dBm Qe Bw 1 kHz
T 928.9190291 MHz -1.42 dBm Qe Bw Centroid 928.924956399 MHz
T2 1 028.0308837 MH:z -1.20 dBm ec Bw Freg Offset 43601454735 Hz
L JL anored  AEENENENN mln‘,!; 3!,,.“!. ,H
10:36:15 04.06,2020
-3
-0
S i .
- i ' b A
[CF 928,925 MHz J2001 pts 10.0 kHz/ Span 100.0 kHz
2 Marker Table
Type | Ref | Trc | *-Vale | W-Vake | Function Function Result |
M1 1 928.9249656 MHz 16.67 dBm ez B 11.91477864 kHz
L 1 2551901176 MHz -2.3% cBm Oice Bw Centroid 928,924
T2 1 928, 93092654 MHz -2.0% dBm Qo B Freg Offeet 3
Aborted

10:35:29 04.06.2020

Figure 7.3.2-13: 928.925 MHz — MPass 12.5k Mode

pan 50.0 kHz
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[CF 928,025 MHz F2001 pts 5.0 kHz,/
2 Marker Table
Type | Ref | Trc | H-Vakue | - akue | Function Fumction Result
M1 1 928.9249922 MHz 14.04 dBm Qe Bw 151 kHz
TL 1 E 525 MHz -21.76 dBm Qec Bw Centraid 926.92491 1775 MHz
T2 1 Hz -14.95 dBm o Bw Freg Offsst -G8, 2456646 Hz
Abpetad LA

10:38:03 04.06,2020

Figure 7.3.2-14: 928.925 MHz — ASK Mode
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Model: CL200

FCC ID: SDBCL200

IC: 2220A-CL200
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50 AL e
SUTAS Lo ] s iy g e ™ ‘ihabug)
CF 932,25 MHz F2001 pts 5.0 kHz/ pan 50.0 kHz
2 Marker Table
Type | Ref | Trec | H-Vahie | W-Vake | Function Function Result |
M1 1 932.2483797 MH:z 12.84 dBm Qe Bw . 2279 kHz
L 932.24711306 MHz -1.04 cBm Qce Bw Centroid 932.250010253 MHz
12 1 9 Zo0744 MHz -1.94 cBm e Bw Frog Offsst 10, 25287652 He
e
L JL aborted  AMARARARN e
10:43:24 04.06,2020
-3
40 .
T
g il et ek g
[CF 932,25 Mz J2001 pts 10.0 kHz/ Span 100.0 kHz
2 Marker Table
Type | Ref | Trc | *-Vale | W-Vake | Function | Function Result |
ML 1 932.2464657 MHz 15.26 dBm ez B 11.837159663 kHz
L 1 532, 24403535 MHz -0.54 cBm Oice Bw Centroid 32, 2495396 MHz
T2 1 4 MHZ -0.58 cBim o Bw Freg Offsst -46, 030940834 Hz
T mG S0
L Il aborted  ANENENENN e
10:46:10 04.08.2020
-3
40
e - T ,| i L o A i
|CF 932,25 MHz 2001 pts. 10.0 kHz/ Span 1000 kHz
2 Marker Table
Type | Ref | Trec | H-Vahie ¥-Wake | Function Function Result |
M1 1 532.2499906 MHz 16.82 dBm Qe Bw 11.797204368 kHz
L 9322440408 MHz -0.60 cBm Qce Bw Centroid 932249939398 MHz
12 1 032255838 MHz -0.62 dBm e Bw Frog Offsst 60, 601605061 He
— ™
anored  AEENENENN 5a0n

10:46:45 04.06,2020

Figure 7.3.2-17: 932.25 MHz — MPass 12.5k Mode
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Model: CL200

FCC ID: SDBCL200

IC: 2220A-CL200

CF 932,25 MHz F2001 pts 5.0 kHz,/ pan 50.0 kHz
2 Marker Table
Type | Ref | Trc | H-V e Y-ahe | Function Function Result
M1 1 932.2499984 MHz 14.14 dBm Qe Bw 4.639293713 kHz
TL 1 EErS -15.46 dBm Qec Bw Centraid 932.249965915 MHz
12 1 52285 -14.92 dBm o Bw Freg Offsst 34, 085445523 He

I I abortad ANANARARN TZLT
10:42:13 04.06,2020
Figure 7.3.2-18: 932.25 MHz — ASK Mode
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et bt ] el P "V T AL R RYTRI [T
[CF 9350125 Mz 2001 pts 5.0 kHz/ pan 50.0 kHz
2 Marker Table
Type | Ref | Trc | *-Vale | W-Vake | Function Function Result |
M1 1 935.0139656 MHz 13.15 dBm e B 5.84884253 kHz
L S35.00955445 MHz -1.00 cBm Cice Bw Centroid 935.01 2508871 MHz
T2 1 935,01 543329 MHz -0.54 cBim Qe B Freq Offset 8,871178627 He

L IL Aloveod ™ - Savare
10:27:54 04.06.2020
Figure 7.3.2-19: 935.0125 MHz — MPass 5k Mode
.
.
&) b oo M ' (%) bt o
[CF 9350125 MHz 32001 pts 10.0 kHz / Span 100.0 kHz
2 Marker Table
Type | Ref | Tre | H-Vakie | W -Wakue | Function Function Result
ML 1 935.0124688 MHz 16.05 dBm Qee Bw 11.852530494 kHz
T 935.00653015 MHz -1.41 cBm Occ Bw Cenitroid 93501245642 MHz
T2 1 G35.01838268 MHz -1.66 dBm ec Bw Freq Offset -43, 580277205 Hz

10:32:21 04.06,2020

anpea

G
1AERL

Figure 7.3.2-20: 935.0125 MHz — MPass 12.5k Mode
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Model: CL200

FCC ID: SDBCL200

IC: 2220A-CL200

T2 1

41 49042129 MHz o Bw Freg Offsst

a0 o o
40 E
-50 T o I 0
S PR TR RTR SR L TR et o
[CF 41,4875 Mz F2001 pts 5.0 kHz/ pan 50.0 kHz
2 Marker Table
Type | Ref | Trc | H-Vakue | Y -Wakue | Function Fumction Result
M1 1 941.48724659 MHz 12.96 dBm Qee Bw 5.792478901 kHz
T 241 45462551 MHz -0.95 cBm Qe Bw Centroid 941487525052 MHz

25.052147746 Hz

I IL abortad ANANARARN T
10:53:11 04.06,2020
Figure 7.3.2-21: 941.4875 MHz — MPass 5k Mode
..... y
- o
0 ;
By e e " ,]| P it
[CF 941,4875 MHz J2001 pts 10.0 kHz/ Span 100.0 kHz
2 Marker Table
Type | Ref | Trc | *-Vale | W-Vake | Function Function Result |
M1 1 941.483672 MHz 13.53 dBm ez B 11.9188995503 kHz
T 1 94145145277 MHz -1.55 cBm Qe Bw Centroid 941.4G7A5Z22T MH:
T2 1 G4 45341167 MHz 2,04 cBm ice. Bw Freq Offsst 47 775EA4147 He
L il Anorted ANRNRRENR T
10:51:08 04.06.2020
Figure 7.3.2-22: 941.4875 MHz — MPass 10k Mode
n
0 ;
511-. o) ey, ’ |r .l " . .
[CF 941,4875 MHz 2001 pts. 10.0 kHz/ Span 1000 kHz
2 Marker Table
Type | Ref | Trc | Vo | Y- | Function Function Result |
M1 1 941.4875031 MHz 16.62 dBm Qe Bw 1.944283998 kHz
T 24147153201 MHz -0.42 cBm Qe Bw Centraid 9d1.dE7504149 MHz
12 1 941 49347629 MHz -1.56 dBm e Bw Frog Offsst SEATES He
R “'F‘,;;w“;

10:50:30 04.06,2020

Figure 7.3.2-23: 941.4875 MHz — MPass 12.5k Mode
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¥l M

e o0 4 ¢ AT e
|CF 941,4875 MHz 2001 pts. 5.0 kHz,/ pan 50.0 kHz
2 Marker Table
Type | Ref | Trc | Vo | Y- | Function Function Result |
M1 1 941.4875172 MHz 14.25 dBm Qe Bw 4.48351486 kHz
TL 1 41 4E52353E MHz -19.33 dBm Qec Bw Centraid 941487477137 MHz
T2 1 S 42 g -16,95 dim e B Frea Offsst -7 £63116741 He
I I abortad ANANARARN I
10:54:11 04.06,2020
-i0
40
_T‘-('. - 5 Ay Bl CERPRITI "-‘ Aot e s ...\ . .
[CF 952,5 MHz J2001 pts 10.0 kHz/ Span 100.0 kHz
2 Marker Table
Type | Ref | Trc | H-Vale | -Vake | Function Function Result
ML 1 952.4586282 MHz 14.92 dBm e B 5.892110801 kHz
L 952 4STORGIT MHZ 0.04 cEm Qec Bw Centroid 952.500042386 MHz
T2 1 3 1.31 cBm e B Freg Qffset 42 2

| tnasuring... WA

09:52:30 13.07.2020

Figure 7.3.2-25: 952.5 MHz — MPass 5k Mode

[CF 952.5 MHz F2001 pts 10.0 kHz/ Span 100.0 kHz
2 Marker Table

Type | Ref | Trc | H-Yakue | -V akue | Function | Fumction Result [
M1 1 952.4964345 MHz 14.84 dBm Qe Bw 11.92758950% kHz
T 952.423401652 MHz -2.47 dBm Qe Bw Centroid 952.499980312 MHz
T2 1 53 -0.42 dBm o Bw Freg Offsst -19 EE536051 3 He
TonT e
| mwasuring... 08 09:51:49

09:51:50 13.07.2020

Figure 7.3.2-26: 952.5 MHz — MPass 10k Mode
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Model: CL200

FCC ID: SDBCL200

IC: 2220A-CL200

i v e t; SRy
|CF 9525 MHz F2001 pts 10.0 kHz/ Span 100.0 kHz
2 Marker Table
Type | Ref | Trc | H-Vakue | W -Wakue | Function Fumction Result
M1 1 952.4998344 MHz 15.62 dBm Qe Bw 11.78007585% kHz
T ‘952.429405053 MHz -2.07 dBm Qe Bw Centroid 952.493940564 MHz
T2 1 952, 5038206 MHz -1.60 dBm e Bw Freg Offsst -50, 435500314 Hz

09:47:27 13.07.2020

Figure 7.3.2-27:

| masring..

952.5 MHz — MPass 12.5k Mode

5, v
[CF 952,5 MHz J2001 pts 10.0 kHz/ Span 100.0 kHz
2 Marker Table
Type | Ref | Trc | H-Vale | Ve | Function Function Result
ML 1 952.4999844 MHz 15.78 dBm e B 6.086369026 kHz
L 952 45705348 MHz -17.01 dSm Cice Bw Centroid 952500096643 MHz
T2 1 14,45 dBm e Bw Freg Qffset 96, 642536044 Hz

09:42:54 13.07.2020

abctard

Figure 7.3.2-28: 952.5 MHz — ASK Mode

0 .
n -
n ut
N !
-50 = . TR
PP S T o 8 o
[CF 959,925 MHz 32001 pts 5.0 kHz/ pan 50.0 kHz
2 Marker Table
Type | Ref | Trc | H-Vadue | Y -Wakue | Function Function Result
M1 1 959.9234422 MHz 14.12 dBm Qee Bw 5.784771601 kHz
T ‘953.92213057 MHz -0.74 dBm Qe Bw Centroid 959.925023356 MHz
T2 1 9@ 57 -1.90 cBm e Bw Freg Offsst 2 F319 Hz

10:57:48 04.06,2020

anpea

s
U]

Figure 7.3.2-29: 959.925 MHz — MPass 5k Mode
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a0 =
P \
an
- e
Wy M T At il gl PR
|CF 959,025 MHz 2001 pts. 10.0 kHz/ Span 1000 kHz
2 Marker Table
Type | Ref | Trec | WYk | Function Function Result |
M1 1 14.48 dBm Qe Bw 11.895269686 kHz
L 1 -2.14 cBm Qec Bw Centraid 950.9249701 84 MHz
T2 1 -1.0G cBm o Bw Freg Offsst -0, 81 5506819 He
T L Tanm

11:01:01 04.06,2020

Figure 7.3.2-30: 959.925 MHz — MPass 10k Mode

-3
a0
L O R A T R e
[CF 959,925 MHz J2001 pts 10.0 kHz/ Span 100.0 kHz
2 Marker Table
Type | Ref | Trc | *-Vale | W-Vake | Function Function Result |
M1 1 959.9249563 MHz 16.14 dBm ez B 12.089610566 kHz
L 1 ©55.51531 193 MHz -0.53 cBm Oice Bw Centroid 959.92495673d MHz
T2 1 ) -1,03 cBim Qo B Freg Offset -4, 2664 5506 He
| mhorted  EEENENENN M'lnlglflﬂ,’,,n

11:01:55 04.08.2020

Figure 7.3.2-31: 959.925 MHz — MPass 12.5k Mode

0
" ! v -
. i Ay 1 A 1 I '.I’
50 s | X ! .
RGN A P
vl W i i
[CF 959,025 MHz F2001 pts 5.0 kHz,/ pan 50.0 kHz
2 Marker Table
Type | Ref | Trc | H-Vakue | W -Wakue | Function | Fumction Result [
M1 1 959.9250219 MHz 12.07 dBm Qe Bw 7.153148199 kHz
TL 1 95092146219 MHz -19.50 dBm Qec Bw Centraid 950925038767 MHz
12 1 9@ 24 M -19.45 dBm e Bw Frog Offsst E: 115503 He
o
Anorad 105053

10:56:54 04.06,2020

Figure 7.3.2-32: 959.925 MHz — ASK Mode
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7.4 Spurious Emissions at Antenna Terminals

7.4.1 Measurement Procedure (ANSI| 63.26: 2015 Section 5.7.4)

The RF output of the equipment under test was directly connected to the input of the Spectrum Analyzer
through 20.05dB of passive attenuation. The spectrum analyzer resolution bandwidth was set to 100 kHz
below 1000 MHz and 1 MHz above 1000 MHz. The internal correction factors of the spectrum analyzer
were employed to correct for any cable, attenuator or filter losses. The spectrum was investigated in
accordance to CFR 47 Part 2.1057. There were no significant emissions from 9 kHz or lowest frequency
generated to 30 MHz. Results are shown below.

7.4.2 Measurement Results
Performed by: Chris Gormley

Part 24.133 a(1), a(2), ISED Canada RSS-134 4.4.1 (a), (b), 4.4.2 (a), (b)

10T
16:27:06 03.06,2020

Figure 7.4.2-1: 901.9875 MHz — 30MHz to 1GHz — MPass 5k mode

1.0 GHz 100000 pts S00.0 MHz 10.0 GHz
2 Marker Peak List
No | H-Makye W-Vakue | wNa | *-Walue |
L 8861005 GHz -30.074 dBm 4 1804785 GH

2 7891525 GHz -30.181 dBém 5 2866015 GHz
3 4, 316455 GHz -39, 442 dBm 2] 9, 576145 GHz

abortor ENNENEANN 10:27:43

16:27:45 03.06,2020

Figure 7.4.2-2: 901.9875 MHz — 1GHz to 10GHz — MPass 5k mode
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97.0 MHz, 1.0 GHz

| -Yakue | N | H-Walue | |
19,417 dBm 5 994 524400 MHz
-50.287 dBm & 995 833900 MHz
-50.818 dBm 7 953 474000 MHz
-5(0.832 dBm
anpea

16248

16:24:46 03.06,2020

Figure 7.4.2-3: 930.5 MHz — 30MHz to 1GHz — MPass5k mode

1.0 GHz L0000 IS 00,0 MH2 10,0 GHz2
2 Marker Peak List
No | H-Vakie ¥-Vahue | N | |
1 8800795 GHz -39,033 dém 4
2 7916813 GHz -39,150 dBm
3 4, 0013653 GHz -30,451 dBm

102330

16:25:35 03.06.2020

Figure 7.4.2-4: 930.5 MHz — 1GHz to 10GHz — MPass 5k mode
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Part 90.210(i), RSS-119 5.8.8

. I
50 +
[
50,0 Mz 100000 pis 57.0 Mz 1.0 GHz
2 Marker Peak List
No | | I | W | I | !
1 29 10,546 dBm 5 922831700 MHz
2 -47.348 dBm & 887 523700 MHz
3 -4, 8f3 dBm 7 951 8A3800 MHz
£l -50, 944 dBm

.
| aborted  NNEMENENN 1L0%08

11:05:08 04.06,.2020

Figure 7.4.2-5: 896.0125 MHz — 30MHz to 1GHz — MPass 5k mode

1.0 GHz L0000 IS 10,0 GHz2
2 Marker Peak List
No | H-Vahie ¥-Vahue | N | |
1 1,791955 GHz -37.802 dBm 4
2 4.501403 GHz -38.814 dBm
3 4,805745 GHz -38,048 dBm

T,
1L0Fa1

11:05:42 04.06.2020

Figure 7.4.2-6: 896.0125 MHz — 1GHz to 10GHz — MPass 5k mode
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100000 s 070 Mz,

-Yakue | N | H-Walue | |
10,368 dBm 5 831603200 MHz
2 -50.621 dBm & 964 852100 MHz
3 -51. 468 dBm 7 8A8. 007300 MHz
4 -51.657 dBm

avores ANANENANE

1621

16:21:50 03.06,2020

Figure 7.4.2-7: 935.0125 MHz — 30MHz to 1GHz — MPass 5k mode

1.0 GHz L0000 IS 10,0 GHz2
2 Marker Peak List
No | H-Vakie ¥-Vahue | N | |
1 7.806325 GHz -39,122 dém 4
2 2.052503 GHz -30.712 dém
3 8, 760743 GHz 39,742 dBm

1EEIL

16:22:31 03.06.2020

Figure 7.4.2-8: 935.0125 MHz — 1GHz to 10GHz — MPass 5k mode
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Part 101.111 a(6), RSS-119 5.8.6

100000 pts 97.0 MHz, 1.0 GHz
| -Yakhue [ ®-Value | !
10,005 dEm 5 577367800 M-z
-50.602 dBm é 084, 155100 MHz
-51.301 dBm 7 904, 527600 bz
-51.481 dBm

160

16:20:10 03.06,2020

Figure 7.4.2-9: 928.925 MHz — 30MHz to 1GHz — MPass 5k mode

1.0 GHz 100000 s
2 Marker Peak List
No | abue | No |
1 30,092 dBm 4
2 -30.245 dBm 5
3 -30.614 dBm &

16:20:56 03.06,2020

Figure 7.4.2-10: 928.925 MHz — 1GHz to 10GHz — MPass 5k mode
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FCC ID: SDBCL200

IC: 2220A-CL200

Model: CL200

100000 pts 97.0 MHz, 1.0 GHz
No | H-Vakue | -Yakue No | #-¥aluc | !
1 He 10,304 dBm 5 200,599300 MHz
2 -51.030 dBm 6 528 BO9600 MHz
3 -51.104 dBm 7 983, 080500 hHz
4 -51.251 dBm
Anortad 101634

16:18:35 03.06,2020

Figure 7.4.2-11:

932.25 MHz — 30MHz to 1GHz — Normal mode

-i0
1.0 GHz L0000 IS
2 Marker Peak List
No | H-Vakie ¥-Vahe | N |
1 4,143385 GHz -38.801 dBm 4
2 4730163 GHz -30,227 dBm 5
3 4,190635 GHz -39, 435 dBm ;

16:19:21 03.06,2020

Figure 7.4.2-12: 932.25 MHz — 1GHz to 10GHz — Normal mode
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1.0 GHz

100000 s 070 Mz,

¥-vahue [ *-Walue
19,434 dBm 5 960189900 MHz
-51.020 dBm & 00, 463300 MHz
-51.258 dBm 7 08 427200 MHz
-51.308 dBm

11030

16:16:30 03.06,2020

Figure 7.4.2-13: 941.4875 MHz — 30MHz to 1GHz — MPass 5k mode

1.0 GHz L0000 IS 10,0 GHz2
2 Marker Peak List
No | H-Vahue ¥-Vahue | N | |
1 8830575 GHz -39,103 dém 4
2 4630533 GHz -39,291 dBm
3 7.997003 GHz -30,446 dBm
101711

16:17:11 03.06.2020

Figure 7.4.2-14: 941.4875 MHz — 1GHz to 10GHz — MPass 5k mode

G7.0 Mz, 1.0 Gz

50,0 Wiz 100000 pts
2 Marker Peak List
No | | Y-Vakue | Ne | H-Value |
L 19,367 dém 3 929136700 MHz
2 -30.714 dBm ) 9§9,179700 MHz
3 -51.078 dBm 7
4 -51.524 dBm
o070
aborted  NNRRRRENN e

09:54:34 13.07.2020

Figure 7.4.2-15: 952.5 MHz — 30MHz to 1GHz — MPass 5k mode
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1.0 GHz 100000 s
2 Marker Peak List
No | - Y-Yakue | Ne |
1 2 -30.482 dBm 4
2 -39.704 dBm
3 -30.819 dBm

09:55:36 13.07.2020

Figure 7.4.2-16: 952.5 MHz — 1GHz to 10GHz — MPass 5k mode

an
! i 4 32
SO0 Mz 10000 pis G0 MHZ TGz
2 Marker Peak List
No | ¥-Vakue [ H-Value | ¥-Value |
1 19,364 dBm 3 973417200 MHz -51.226 cBm
2 -51.031 dBm -] 446697500 MHz -51.268 dBm
3 -31.117 dém 7 856503100 MHz -51.466 cBm
4 -51.143 dBm
horted  ANANARARN ——

11:03:39 04.08.2020

Figure 7.4.2-17: 959.925 MHz — 30MHz to 1GHz — MPass 5k mode

1.0 GHz 100000 pts 10,0 GHz
2 Marker Peak List
No | H-vakue ¥-Vahue | mo | !
1 2,9778485 GHz -39,198 dBm 4
2 4,902355 GHz -39,491 dBm
3 4,200175 GHz -39.528 dBm
[
110417

11:04:17 04.06.2020

Figure 7.4.2-18: 959.925 MHz — 1GHz to 10GHz — MPass 5k mode

Report: RD72160198.401 TUV SUD America Inc. Page 45 of 60



Model: CL200 FCC ID: SDBCL200 IC: 2220A-CL200

7.5 Field Strength of Spurious Emissions

7.5.1 Measurement Procedure (ANSI 63.26: 2015 Section 5.5.2.3.1)

The equipment under test is placed in the Semi-Anechoic Chamber (described in section 2.3.1) on a table
at the turntable center. Below 1 GHz the table height was 80cm and above 1 GHz the table height was
1.5m. For each spurious emission, the antenna mast is raised and lowered from one (1) to four (4) meters
and the turntable is rotated 360° and the maximum reading on the spectrum analyzer is recorded. This
was repeated for both horizontal and vertical polarizations of the receive antenna.

The equipment under test is then replaced with a substitution antenna fed by a signal generator. The signal
generator’s frequency is set to that of the spurious emission recorded from the equipment under test. The
antenna mast is raised and lowered from one (1) to four (4) meters to obtain a maximum reading on the
spectrum analyzer. The output of the signal generator is then adjusted until the reading on the spectrum
analyzer matches that obtained from the equipment under test. The signal generator level is recorded.
The power in dBm of each spurious emission is calculated by correcting the signal generator level for the
cable loss and gain of the substitution antenna referenced to a dipole. The spectrum was investigated in
accordance to CFR 47 Part 2.1057.

The magnitude of all spurious emissions not reported were attenuated below the noise floor of the
measurement system and therefore not specified in this report. Results are shown below.

7.5.2 Measurement Results
Performed by: Chris Gormley

Part 24.133 a(1), a(2), RSS-134 4.4.1 (a), (b), 4.4.2 (a), (b)

Table 7.5.2-1: Field Strength of Spurious Emissions — 901.9875 MHz — MPass 5k Mode

Sl Antenna Spurious
Frequency Analyzer Polarit pERP Limit Margin
(MHz) Level y (dBm) (dB)
(dBpv) (H/V) (dBm)

1803.975 51.1 H -50.89 -20.00 30.89
2705.9625 52.6 H -46.38 -20.00 26.38
3607.95 44.8 H -54.28 -20.00 34.28
4509.9375 44.5 H -50.97 -20.00 30.97
5411.925 46.4 \% -48.14 -20.00 28.14
6313.9125 44.2 \% -50.10 -20.00 30.10
7215.9 42.6 \Y -51.39 -20.00 31.39
8117.8875 40.3 H -55.81 -20.00 35.81

NOTE: All frequencies not listed were below the noise floor of the spectrum analyzer.
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Table 7.5.2-2: Field Strength of Spurious Emissions —930.5 MHz — mPass 5k Mode

e et Antenna Spurious
Frequency Analyzer . Limit Margin
Polarity ERP
(MHz) Level (HIV) (dBm) (dBm) (dB)
(dBuv)

1861 50.9 H -51.93 -20.00 31.93
2791.5 49.7 H -49.92 -20.00 29.92
3722 45.1 H -52.35 -20.00 32.35
4652.5 43.3 V -53.10 -20.00 33.10
5583 44.3 \Y -51.89 -20.00 31.89
6513.5 43.3 \Y -49.93 -20.00 29.93
7444 40.1 V -57.54 -20.00 37.54

NOTE: All frequencies not listed were below the noise floor of the spectrum analyzer.
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Part 90.210 (i), RSS-119 5.8.8

Table 7.5.2-3: Field Strength of Spurious Emissions — 896.0125 MHz — MPass 5k Mode

Sl Antenna Spurious A ]
Frequency Analyzer Polarit ERP Limit Margin
(MH2) Level y (dBm) (dB)
(dBpV) (H/V) (dBm)
1792.025 55.1 H -45.88 -20.00 25.88
2688.0375 51.8 H -46.98 -20.00 26.98
3584.05 43.1 V -57.38 -20.00 37.38
4480.0625 42.9 V -55.78 -20.00 35.78
5376.075 45.7 V -49.02 -20.00 29.02
6272.0875 45.5 V -48.36 -20.00 28.36
7168.1 44.9 V -48.54 -20.00 28.54
8064.1125 39.1 H -58.90 -20.00 38.90

NOTE: All frequencies not listed were below the noise floor of the spectrum analyzer.

Table 7.5.2-4: Field Strength of Spurious Emissions — 896.0125 MHz — MPass 5k Mode

Spectrum :
Frequency Apnalyzer T\Dgﬁ:?i?; Sp;ggus Limit Margin
(MHz) Level (HIV) (dBm) (dBm) (dB)
(dBuv)
1870.025 48.5 \Y -52.44 -20.00 32.44
2805.0375 50 \Y -49.63 -20.00 29.63
3740.05 45.2 H -52.05 -20.00 32.05
4675.0625 43.4 \Y -52.36 -20.00 32.36
5610.075 42.9 \Y -53.45 -20.00 33.45
6545.0875 41.3 \Y -53.27 -20.00 33.27
7480.1 38.1 H -57.38 -20.00 37.38

NOTE: All frequencies not listed were below the noise floor of the spectrum analyzer.
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Part 101.111a(6), RSS-119 5.8.6

Table 7.5.2-5: Field Strength of Spurious Emissions — 928.925 MHz — MPass 5k Mode

SR Antenna Spurious " :
Frequency Analyzer - Limit Margin
Polarity ERP
(MHz) Level (HIV) (dBm) (dBm) (dB)
(dBuv)

1857.85 47.8 H -55.83 -20.00 35.83
2786.775 47.7 \Y -53.12 -20.00 33.12
3715.7 45.4 H -51.85 -20.00 31.85
4644.625 43 \Y -53.49 -20.00 33.49
5573.55 44.9 \Y -50.71 -20.00 30.71
6502.475 41.8 \Y -52.22 -20.00 32.22
7431.4 40.7 \Y -56.63 -20.00 36.63

NOTE: All frequencies not listed were below the noise floor of the spectrum analyzer.

Table 7.5.2-6: Field Strength of Spurious Emissions — 932.25 MHz — MPass 5k Mode

SR Antenna Spurious " :
Frequency Analyzer - Limit Margin
Polarity ERP
(MHz) Level (HIV) (dBm) (dBm) (dB)
(dBuV)

1864.5 48.9 H -54.13 -20.00 34.13
2796.75 47.8 H -52.82 -20.00 32.82
3729 45.2 H -52.05 -20.00 32.05
4661.25 43.6 \Y -52.22 -20.00 32.22
5593.5 44.1 \Y -51.98 -20.00 31.98
6525.75 43.1 \Y -50.45 -20.00 30.45
7458 39.6 \Y -58.96 -20.00 38.96

NOTE: All frequencies not listed were below the noise floor of the spectrum analyzer.

Table 7.5.2-7: Field Strength of Spurious Emissions — 941.4875 MHz — mPass 5k Mode

Spectrum :
Frequency Apnalyzer Anten_na SECIIEE Limit Margin
Polarity ERP
(MHz) Level (HIV) (dBm) (dBm) (dB)
(dBuV)

1882.975 52.3 H -49.64 -20.00 29.64
2824.4625 48.7 H -51.24 -20.00 31.24
3765.95 45.9 H -50.94 -20.00 30.94
4707.4375 42.9 \Y -54.23 -20.00 34.23
5648.925 41.4 H -55.30 -20.00 35.30
6590.4125 42.5 \Y -52.33 -20.00 32.33
7531.9 38.2 V -56.38 -20.00 36.38

NOTE: All frequencies not listed were below the noise floor of the spectrum analyzer.
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FCC ID: SDBCL200

IC: 2220A-CL200

Table 7.5.2-8: Field Strength of Spurious Emissions — 952.5 MHz — mPass 5k Mode

Sl Antenna Spurious o :

Frequency Analyzer . Limit Margin
Polarity ERP
(MHz) Level (HIV) (dBm) (dBm) (dB)
(dBuv)

1905 58 H -42.86 -20.00 22.86
2857.5 514 H -48.25 -20.00 28.25
3810 45.4 H -52.63 -20.00 32.63
4762.5 44.2 H -51.56 -20.00 31.56
5715 42.1 H -55.80 -20.00 35.80
6667.5 42.9 \Y -49.03 -20.00 29.03

NOTE: All frequencies not listed were below the noise floor of the spectrum analyzer.

Table 7.5.2-9: Field Strength of Spurious Emissions — 959.925 MHz — mPass 5k Mode

Sl Antenna Spurious o :
Frequency Analyzer . Limit Margin
Polarity ERP
(MHz) Level (HIV) (dBm) (dBm) (dB)
(dBuV)

1919.85 54.2 H -47.47 -20.00 27.47
2879.775 46.7 \Y -54.16 -20.00 34.16
3839.7 51 H -43.82 -20.00 23.82
4799.625 45.4 H -48.85 -20.00 28.85
5759.55 42.3 \Y -55.73 -20.00 35.73
6719.475 42.3 \Y -53.59 -20.00 33.59
7679.4 40.1 \Y -56.25 -20.00 36.25

NOTE: All frequencies not listed were below the noise floor of the spectrum analyzer.
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7.6 Frequency Stability

7.6.1 Measurement Procedure (ANSI C63.26 Section 5.6.3)

The equipment under test is placed inside an environmental chamber. The RF output is directly coupled
to the input of the measurement equipment and a power supply is attached to the primary supply voltage.

Frequency measurements were made at the extremes of the of temperature range -30° C to +50° C and at
intervals of 10° C at normal supply voltage. A period of time sufficient to stabilize all components of the
equipment was allowed at each frequency measurement. The equipment operates at 3.7VDC.
Measurements were made to the equipment under test at a temperature of 20° C and at 85% and 115%
variation of 3.7VDC. The maximum variation of frequency was recorded.
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Model: CL200 FCC ID: SDBCL200 IC: 2220A-CL200

7.6.2 Measurement Results
Performed by: Chris Gormley

Part 24.135, RSS-134 (4.5)

Frequency Stability

Frequency (MHz): 901.9875
Deviation Limit (PPM): 1.0

Temperature Frequency Frequency Error Voltage Voltage
C MHz (PPM) (%) (VDC)
-30C 901.988234 0.814 100% 3.70
-20C 901.987607 0.119 100% 3.70
-10C 901.987441 -0.065 100% 3.70
0C 901.987484 -0.018 100% 3.70
10C 901.987526 0.029 100% 3.70
20C 901.987579 0.088 100% 3.70
30C 901.987608 0.120 100% 3.70
40 C 901.987708 0.230 100% 3.70
50C 901.987822 0.357 100% 3.70
20C 901.987576 0.084 85% 3.15
20C 901.987571 0.079 115% 4.26

Frequency Stability vs. Temperature
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Figure 7.6.2-1: Frequency Stability — 901.9875 MHz
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Model: CL200

FCC ID: SDBCL200

IC: 2220A-CL200

Frequency Stability

Frequency (MHz): 930.5
Deviation Limit (PPM): 1.0

Temperature Frequency Frequency Error Voltage Voltage
C MHz (PPM) (%) (VDC)
-30C 930.500657 0.706 100% 3.70
-20C 930.499994 -0.007 100% 3.70
-10C 930.499916 -0.090 100% 3.70
0C 930.499939 -0.066 100% 3.70
10C 930.500021 0.022 100% 3.70
20C 930.500037 0.040 100% 3.70
30C 930.500110 0.119 100% 3.70
40C 930.500223 0.240 100% 3.70
50C 930.500296 0.318 100% 3.70
20C 930.500052 0.056 85% 3.15
20C 930.500054 0.058 115% 4.26
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Figure 7.6.2-2: Frequency Stability — 930.5 MHz
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Model: CL200 FCC ID: SDBCL200 IC: 2220A-CL200

Part 90.213, RSS-119 5.3

Frequency Stability

Frequency (MHz): 896.0125
Deviation Limit (PPM): 1.0

Temperature Frequency Frequency Error Voltage Voltage
C MHz (PPM) (%) (VDC)
-30C 896.013284 0.874 100% 3.70
-20C 896.012613 0.126 100% 3.70
-10C 896.012453 -0.053 100% 3.70
0C 896.012499 -0.001 100% 3.70
10C 896.012490 -0.011 100% 3.70
20C 896.012592 0.103 100% 3.70
30C 896.012614 0.127 100% 3.70
40C 896.012752 0.281 100% 3.70
50C 896.012831 0.369 100% 3.70
20C 896.012588 0.098 85% 3.15
20C 896.012584 0.094 115% 4.26
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Figure 7.6.2-3: Frequency Stability — 896.0125 MHz
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Model: CL200 FCC ID: SDBCL200 IC: 2220A-CL200

Frequency Stability

Frequency (MHz): 935.0125
Deviation Limit (PPM): 1.0

Temperature Frequency Frequency Error Voltage Voltage
C MHz (PPM) (%) (VDC)
-30C 935.013077 0.617 100% 3.70
-20C 935.012457 -0.046 100% 3.70
-10C 935.012382 -0.127 100% 3.70
0C 935.012443 -0.061 100% 3.70
10C 935.012499 -0.001 100% 3.70
20C 935.012527 0.029 100% 3.70
30C 935.012597 0.103 100% 3.70
40C 935.012734 0.250 100% 3.70
50C 935.012802 0.323 100% 3.70
20C 935.012538 0.040 85% 3.15
20C 935.012537 0.039 115% 4.26
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Figure 7.6.2-4: Frequency Stability — 935.0125 MHz
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Model: CL200 FCC ID: SDBCL200 IC: 2220A-CL200

Part 101.107, RSS-119 5.3

Frequency Stability

Frequency (MHz): 928.925
Deviation Limit (PPM): 1.0

Temperature Frequency Frequency Error Voltage Voltage
C MHz (PPM) (%) (VDC)
-30C 928.925571 0.615 100% 3.70
-20C 928.924974 -0.028 100% 3.70
-10C 928.924908 -0.099 100% 3.70
0C 928.924940 -0.065 100% 3.70
10C 928.925035 0.037 100% 3.70
20C 928.925055 0.059 100% 3.70
30C 928.925102 0.110 100% 3.70
40C 928.925218 0.235 100% 3.70
50C 928.925311 0.335 100% 3.70
20C 928.925058 0.062 85% 3.15
20C 928.925063 0.068 115% 4.26

Frequency Stability vs. Temperature
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Figure 7.6.2-5: Frequency Stability — 928.925 MHz
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Model: CL200

FCC ID: SDBCL200

IC: 2220A-CL200

Frequency Stability

Frequency (MHz): 932.25
Deviation Limit (PPM): 1.0

Temperature Frequency Frequency Error Voltage Voltage
C MHz (PPM) (%) (VDC)
-30C 932.250526 0.565 100% 3.70
-20C 932.249956 -0.047 100% 3.70
-10C 932.249897 -0.111 100% 3.70
0C 932.249944 -0.060 100% 3.70
10C 932.250026 0.027 100% 3.70
20C 932.250044 0.047 100% 3.70
30C 932.250089 0.095 100% 3.70
40C 932.250236 0.253 100% 3.70
50C 932.250276 0.296 100% 3.70
20C 932.250042 0.046 85% 3.15
20C 932.250042 0.045 115% 4.26
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Figure 7.6.2-6: Frequency Stability — 932.25 MHz

Report: RD72160198.401

TUV SUD America Inc.

Page 57 of 60




Model: CL200

FCC ID: SDBCL200

IC: 2220A-CL200

Frequency Stability

Frequency (MHz): 941.4875

Deviation Limit (PPM): 1.0

Temperature Frequency Frequency Error Voltage Voltage
C MHz (PPM) (%) (VDC)
-30C 941.488058 0.593 100% 3.70
-20C 941.487478 -0.023 100% 3.70
-10C 941.487423 -0.082 100% 3.70
0C 941.487475 -0.026 100% 3.70
10C 941.487547 0.050 100% 3.70
20C 941.487565 0.069 100% 3.70
30C 941.487623 0.130 100% 3.70
40C 941.487750 0.265 100% 3.70
50C 941.487812 0.332 100% 3.70
20C 941.487573 0.078 85% 3.15
20C 941.487574 0.078 115% 4.26
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Figure 7.6.2-7: Frequency Stability — 941.4875 MHz
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Model: CL200

FCC ID: SDBCL200

IC: 2220A-CL200

Frequency Stability

Frequency (MHz): 959.925

Deviation Limit (PPM): 1.0

Temperature Frequency Frequency Error Voltage Voltage
C MHz (PPM) (%) (VDC)
-30C 959.925773 0.805 100% 3.70
-20C 959.925234 0.244 100% 3.70
-10C 959.924942 -0.060 100% 3.70
0C 959.924979 -0.022 100% 3.70
10C 959.925007 0.007 100% 3.70
20C 959.925057 0.059 100% 3.70
30C 959.925105 0.110 100% 3.70
40 C 959.925209 0.218 100% 3.70
50C 959.925364 0.379 100% 3.70
20C 959.925096 0.100 85% 3.15
20C 959.925101 0.106 115% 4.26
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Figure 7.6.2-8: Frequency Stability — 959.925 MHz
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Model: CL200 FCC ID: SDBCL200 IC: 2220A-CL200

8.0 MEASUREMENT UNCERTAINTY
The expanded laboratory measurement uncertainty figures (ULab) provided below correspond to an
expansion factor (coverage factor) k = 1.96 which provide confidence levels of 95%.

Parameter Ulab
Occupied Channel Bandwidth + 0.004%
RF Conducted Output Power + 0.689 dB
Power Spectral Density +0.5 dB
Antenna Port Conducted Emissions +2.717 dB
Radiated Emissions +5.877 dB
Temperature +0.860 °C
Radio Frequency +2.832 x 10-8
AC Power Line Conducted Emissions +2.85

9.0 CONCLUSION

In the opinion of TUV SUD America Inc. the model CL200, manufactured by Sensus USA, Inc., meets all
the requirements of FCC Part 24D, Part 90, and Part 101 as well as ISED Canada RSS-119 and RSS-
134 where applicable.

End Report
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