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1.1

1.2

Report Summary

Report Modification Record

Alterations and additions to this report will be issued to the holders of each copy in the form of a

complete document.

Issue Description of Change Date of Issue
1 First Issue 06 May 2020
2 Correction of configuration-mode title 11 August 2020

Introduction

Applicant

Manufacturer

Model Number(s)

Serial Number(s)
Hardware Version(s)
Software Version(s)
Number of Samples Tested

Test Specification/Issue/Date

Order Number
Date

Date of Receipt of EUT
Start of Test

Finish of Test

Name of Engineer(s)

Related Document(s)

COMMERCIAL-IN-CONFIDENCE

Table 1

Sepura Limited
Sepura Limited
SCG22
1PR0O02007GPH5XV
Pre-production

1785 004 10138

1

FCC 47 CFR Part 90:2019

FCC 47 CFR Part 2: 2019

Industry Canada RSS-119: Issue 12 (05-2015)
ISED RSS-GEN: Issue 5 (04-2018) + Al (03-2019)

PLC-P0O015398-1
12-February-2020

10-March-2020

16-March-2020

07-April-2020

George Porter and Graeme Lawler
ANSI C63.26: 2015
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1.3

Brief Summary of Results

A brief summary of the tests carried out in accordance with FCC 47 CFR Part 90, FCC 47 CFR Part 2 and Industry Canada RSS-119 and ISED
Canada RSS-GEN is shown below.

Specification Clause

Section Test Description Result Comments/Base Standard
Part 90 Part 2 RSS-119 RSS-GEN

Configuration and Mode: TETRA 406 MHz to 430 MHz - Transmit

2.1 90.205 2.1046 5.4 6.12 Maximum Conducted Output Power Pass ANSI C63.26: 2015

2.2 90.207 2.1047 5.2 - Types of Emissions Pass -

2.3 90.209 2.1049 5.5 6.7 Bandwidth Limitations Pass ANSI C63.26: 2015

2.4 90.210 2.1051 5.8 6.13 Spurious Emissions at Antenna Terminals Pass ANSI C63.26: 2015

25 90.210 2.1053 5.8 6.13 Radiated Spurious Emissions Pass ANSI C63.26: 2015

2.6 90.213 2.1055 5.3 6.11 Frequency Stability Pass ANSI C63.26: 2015

2.7 90.214 - 5.9 - Transient Frequency Behaviour Pass -

2.8 90.221 - 5.8.9.1 - Adjacent Channel Power Pass -

Configuration and Mode: TETRA 450 MHz to 470 MHz - Transmit

2.1 90.205 2.1046 5.4 6.12 Maximum Conducted Output Power Pass ANSI C63.26: 2015

2.2 90.207 2.1047 5.2 - Types of Emissions Pass ANSI C63.26: 2015

2.3 90.209 2.1049 5.5 6.7 Bandwidth Limitations Pass ANSI C63.26: 2015

2.4 90.210 2.1051 5.8 6.13 Spurious Emissions at Antenna Terminals Pass -

25 90.210 2.1053 5.8 6.13 Radiated Spurious Emissions Pass ANSI C63.26: 2015

2.6 90.213 2.1055 5.3 6.11 Frequency Stability Pass ANSI C63.26: 2015

2.7 90.214 - 5.9 - Transient Frequency Behaviour Pass -

2.8 90.221 - 5.8.9.1 - Adjacent Channel Power Pass -

COMMERCIAL-IN-CONFIDENCE
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1.4 Application Form

Equipment Description

Technical Description:
(Please provide a brief description of the

TETRA mobile radio for use within cars, trucks, mobile and fixed control
rooms, motorcycles, boats and trains, with Wi-Fi, Bluetooth, GPS and

intended use of the equipment) Ethernet functions
Manufacturer: Sepura

Model: SCG22

Part Number: SCG2229

Hardware Version:

Pre-production

Software Version:

1785 004 10138

FCC ID (if applicable)

XX6SCG2229

IC ID (if applicable)

8739A-SCG2229

Intentional Radiators

Bluetooth - —_— _—
. Wi-Fi Wi-Fi Wi-Fi
Technology TETRA Bluetooth LE (E::;l;snc/ 802.11b, g 802.11n 802.11n
Frequency Band (MHz) 380 -470 2402 - 2480 2402 - 2480 2412 - 2462 2412 - 2462 2422 - 2452
quency MHz MHz MHz MHz MHz MHz
Conducted Declared
Output Power (dBm) 41.5 7.4 7.382 16.5 16.5 16.5
. . Element 3: Element 3: Element 3: Element 3: Element 3:
Antenna Gain (dBi) 2 . . . . .
2 dBi 2 dBi 2 dBi 2 dBi 2 dBi
Supported Bandwidth(s) 0.025 / 0.02 1 1 20 20 40
(MHz)
802.11b:
CCK,
DBPSK. BPSK BPSK
GFSK DQPSK QPSK. QPSK,
Modulation Scheme(s) 4 DQPSK | GFSK 4 DQPSK | 802.11¢: 16QAM 16QAM
8DPSK BPSK, 64QAM 64QAM
QPSK,
16QAM,
64QAM
o . 22KODXW 1MO1F1D
ITU Emission Designator 1M18F1D 19M7G1D 19M7D1D 36M8D1D
20KODXW 1M01G1D
Bottom Frequency (MHz) 380 2402 2402 2412 2412 2422
Middle Frequency (MHz) 425 2441 2441 2437 2437 2437
Top Frequency (MHz) 470 2480 2480 2462 2462 2452

COMMERCIAL-IN-CONFIDENCE
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Un-intentional Radiators

Highest frequency generated or used in the device or on which the device operates or tunes 2480 MHz

Lowest frequency generated or used in the device or on which the device operates or tunes 32.768 kHz

Class A Digital Device (Use in commercial, industrial or business environment)
Class B Digital Device (Use in residential environment only) [J

AC Power Source

AC supply frequency: Hz

Voltage

Max current:

Single Phase OJ Three Phase [

DC Power Source

Nominal voltage: 12

Extreme upper voltage: 15.6

Extreme lower voltage: 10.8

>I<[I<|<

Max current: 5

Battery Power Source None

Voltage: Y,

V (Point at which the battery will

End-point voltage: terminate)

Alkaline OJ Leclanche O Lithium [J Nickel Cadmium [ Lead Acid* (I *(Vehicle regulated)

Other [J Please detail:

Charging

Can the EUT transmit whilst being charged YesO NoO

Temperature

Minimum temperature: -20 °C

Maximum temperature: +60 °C

Antenna Characteristics

Antenna connector State impedance 50 Ohm
Temporary antenna connector [J State impedance Ohm
Integral antenna [ Type: Gain dBi
External antenna Type: Gain dBi

For external antenna only:

Standard Antenna Jack X If yes, describe how user is prohibited from changing antenna (if not professional installed):
Equipment is only ever professionally installed

Non-standard Antenna Jack [J

COMMERCIAL-IN-CONFIDENCE Page 5 of 73
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Ancillaries (if applicable)

Manufacturer: Sepura Part Number: GPSB4
Model: GPSB4 Vehicle Roof Antenna Country of Origin: Unknown
Manufacturer: Sepura Part Number: AFB-TET
Model: AFB-VAR 380-430 MHz antenna Country of Origin: Unknown
Manufacturer: Sepura Part Number: AFB-UT
Model: AFB-VAR 406-472 MHz antenna Country of Origin: Unknown
Manufacturer: Sepura Part Number: 300-02012 rev001
Model- Extended SCG Loudspeaker / 10 USB Country of Origin: Unknown
Host lead
Manufacturer: Sepura Part Number: 300-02014 rev001
Model: Eéfgsggaigs gggrcs)i?enagoard Country of Origin: Unknown
Manufacturer: Sepura Part Number: g%gﬁi?r;v?tigS PrOSAFE
Model: Netgear GS105 ProSAFE Gigabit Switch | Country of Origin: Unknown
Manufacturer: Sepura Part Number: 300-02010
Model: SCG Power/ignition Lead Country of Origin: Unknown
Manufacturer: Sepura Part Number: 300-00069
Model: Mobile Remote Cable 5.0M Country of Origin: Unknown
Manufacturer: Sepura Part Number: 300-00670
Model: HBC Interface and Hands-free Box Country of Origin: Unknown
Manufacturer: Sepura Part Number: 300-00079
Model: Remote Microphone And Switch Set Country of Origin: Unknown
Manufacturer: Sepura Part Number: 300-00292
Model: Remote Microphone (Handsfree Kit) 3m Country of Origin: Unknown
Manufacturer: Sepura Part Number: 300-01801
Model: Handset Based Console (HBC3) Country of Origin: Unknown
Manufacturer: Sepura Part Number: 300-00082
Model: gzt)allghable Loudspeaker extension Country of Origin: Unknown
Manufacturer: Sepura Part Number: 300-00062
Model: Fist microphone Country of Origin: Unknown
Manufacturer: Sepura Part Number: 300-01808
Model: SCC3 (colour console) Country of Origin: Unknown
Manufacturer: Sepura Part Number: 300-01961
Model: CC VAC RSM (Long Cable) Country of Origin: Unknown
Manufacturer: Sepura Part Number: 300-00719
Model: Loudspeaker Country of Origin: Unknown
Manufacturer: Sepura Part Number: 300-01837
Model: Loudspeaker Country of Origin: Unknown

| hereby declare that the information supplied is correct and complete.

Name: Chris Beecham
Position held: Conformance Engineer
Date: 10 March 2020

COMMERCIAL-IN-CONFIDENCE
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1.5 Product Information

1.5.1 Technical Description

TETRA mobile radio for use within cars, trucks, mobile and fixed control rooms, motorcycles, boats
and trains, with Wi-Fi, Bluetooth, GPS and Ethernet functions.

1.5.2 Test Setup Diagrams

Unless otherwise specified, conducted tests were performed using the setup in the diagram below:

PsSU EUT Attenuatar

External 10 MHz
D Reference Spectrum Analyser

Figure 1 — Conducted Test Setup Diagram
1.6 Deviations from the Standard
No deviations from the applicable test standard were made during testing.
1.7 EUT Modification Record

The table below details modifications made to the EUT during the test programme.

The modifications incorporated during each test are recorded on the appropriate test pages.

Modification State | Description of Modification still fitted to EUT Modification Fitted By Ei?tt: dMOd'f'Catlon

Model: SCG22, Serial Number: 1PR002007GPH5XV

0 As supplied by the customer Not Applicable Not Applicable

Table 3
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1.8

Test Location

TUV SUD conducted the following tests at our Fareham Test Laboratory.

©

Test Name

Name of Engineer(s)

Accreditation

Configuration and Mode: TETRA 406 MHz to 430 MHz - Transmit

Maximum Conducted Output Power George Porter UKAS
Types of Emissions George Porter UKAS
Bandwidth Limitations George Porter UKAS
Spurious Emissions at Antenna Terminals George Porter UKAS
Radiated Spurious Emissions Graeme Lawler UKAS
Frequency Stability George Porter UKAS
Transient Frequency Behaviour George Porter UKAS
Adjacent Channel Power George Porter UKAS
Configuration and Mode: TETRA 450 MHz to 470 MHz - Transmit

Maximum Conducted Output Power George Porter UKAS
Types of Emissions George Porter UKAS
Bandwidth Limitations George Porter UKAS
Spurious Emissions at Antenna Terminals George Porter UKAS
Radiated Spurious Emissions Graeme Lawler UKAS
Frequency Stability George Porter UKAS
Transient Frequency Behaviour George Porter UKAS
Adjacent Channel Power George Porter UKAS

Office Address:

Octagon House
Concorde Way
Segensworth North
Fareham
Hampshire

PO15 5RL

United Kingdom

COMMERCIAL-IN-CONFIDENCE
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2.1
211

Test Details

Maximum Conducted Output Power

Specification Reference

FCC 47 CFR Part 90, Clause 90.205

FCC 47 CFR Part 2, Clause 2.1046

Industry Canada RSS-119, Clause 5.4
ISED RSS-GEN, Clause 6.12

Equipment Under Test and Modification State

SCG22 S/N: 1PR002007GPH5XV - Modification State O

Date of Test

23-March-2020 to 24-March-2020

Test Method

The test was applied in accordance with the test method requirements of FCC 47 CFR Part 90,
Industry Canada RSS-119, and ISED RSS-GEN with reference to ANSI C63.26, clause 5.2.3.3.

The EUT was configured to transmit on maximum power on the bottom, middle and top channels in
burst mode. The EUT was connected to a spectrum analyser via a cable and 30 dB of attenuation.
The path loss was measured using a network analyser and entered as a reference level offset in
the spectrum analyser including the manufacturers declared maximum antenna gain. The RBW of
the spectrum analyser was set to 100 kHz and the video bandwidth to 300 kHz with the trace set to
max hold using a peak detector and the result was recorded.

Environmental Conditions

Ambient Temperature
Relative Humidity

Test Results

24.7-253°C

19.3-24.8%

TETRA 406 MHz to 430 MHz - Transmit

406.1125 MHz

418.0500 MHz

429.9875 MHz

Result (dBm) Result (W) Result (dBm) Result (W) Result (dBm) Result (W)
41.214 13.225 41.418 13.861 41.598 14.448
Table 5 - ERP
TETRA 450 MHz to 470 MHz - Transmit
450.025 MHz 460.025 MHz 469.975 MHz
Result (dBm) Result (W) Result (dBm) Result (W) Result (dBm) Result (W)
41.334 13.596 41.295 13.474 41.419 13.864
Table 6 - ERP

COMMERCIAL-IN-CONFIDENCE
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FCC 47 CFR Part 90, Limit Clause 90.205

©

Frequency (MHz) Limit

<25 1000 W

25t0 50 300 W

7210 76 300 W

150to 174 Refer to 90.205 (d) of the specification

217 to 220 Refer to 90.259 of the specification

220 to 222 Refer to 90.729 of the specification

421 to 430 Refer to 90.279 of the specification

450 to 470 Refer to 90.205 (h) of the specification

470 to 512 Refer to 90.307 and 90.309 of the specification

758 to 775 and 788 to 805

Refer to 90.541 and 90.542 of the specification

806 to 824, 851 to 869, 869 to 901 and 935 to 940

Refer to 90.635 of the specification

902 to 927.25

LMS systems operating pursuant to subpart M of the
specification : 30 W

927.25 t0 928

LMS equipment: 300 W

929 to 930

Refer to 90.494 of the specification

1427 to 1429.5 and 1429.5 to 1432

Refer to 90.259 of the specification

2450 to 2483.5

5w

4940 to 4990

Refer to 90.1215 of the specification

5850 to 5925

Refer to subpart M of the specification

All other frequency bands

On a case by case basis

Table 7 - FCC Limits for Maximum ERP

COMMERCIAL-IN-CONFIDENCE
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Industry Canada RSS-119, Limit Clause 5.4

The output power shall be within +1 dB of the manufacturer’s rated power listed in the equipment

specifications.
Frequency (MHz) Transmitter Output Power (W)
Base/Fixed Equipment Mobile Equipment
27.41 to 28 and 29.7 to 50 300 30
7210 76 No Limit 1
138to 174 111100 60
217 to 217 and 219 to 220 See SRSP-512 for ERP 30*
limit
220 to 222 110 50
406.1 to 430 and 450 to 470 See SRSP-511 for ERP 60
limit
768 to 776 and 798 to 806 110 30
3W ERP_for portable
equipment
806 to 821, 851 to 866, 821 to 824 and 866 to 869 110 30
896 to 901 and 935 to 940 110 60
929 to 930 and 931 to 932 110 30
928 t0 929, 952 to 953, 932 to 932.5 and 941 to 941.5 110 30
932.5 t0 935 ad 941.5 to 944 110 30
*Equipment is generally authorised for effective radiated power (ERP) of less than 5 W.

Table 8 - Industry Canada Limits for Transmitter Output Power

COMMERCIAL-IN-CONFIDENCE Page 11 of 73
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2.1.7

COMMERCIAL-IN-CONFIDENCE

Test Location and Test Equipment Used

This test was carried out in RF Laboratory 1.

©

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due

(months)
Attenuator (10 dB, 75 W) Bird 8308-100 386 12 23-Jul-2020
Power Supply Unit Hewlett Packard 6253A 441 - O/P Mon
Attenuator (10dB, 10W) Bird 8343-100 478 - O/P Mon
Multimeter Iso-tech IDM101 2424 12 12-Dec-2020
Attenuator (10dB/100W) Bird 8343-100 495 12 18-Nov-2020
Rubidium Standard Rohde & Schwarz XSRM 1316 6 16-Apr-2020
Hygrometer Rotronic 1-1000 3220 12 25-Sep-2020
Frequency Standard Spectracom gjg;?gg? ¢ 1200- 4393 6 16-Apr-2020
PXA Signal Analyser Keysight Technologies N9030A 4654 12 21-Oct-2020
Network Analyser Keysight Technologies E5063A 5018 12 20-May-2020
’I\EAlggLrl(;nic Calibration Keysight Technologies 85093C 5188 12 21-May-2020
1 Meter Cable Teledyne PR90-088-1MTR 5193 12 30-Jul-2020

Table 9

O/P Mon — Output Monitored using calibrated equipment
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2.2
2.21

2.2.2

223

224

225

2.2.6

®

Types of Emissions
Specification Reference

FCC 47 CFR Part 90, Clause 90.207
FCC 47 CFR Part 2, Clause 2.1047
Industry Canada RSS-119, Clause 5.2

Equipment Under Test and Modification State
SCG22 S/N: 1PR002007GPH5XYV - Modification State 0
Date of Test

25-March-2020 to 26-March-2020

Test Method

This test was performed on middle frequency using a modulated carrier output from the EUT and
measured on a spectrum analyser. The path loss was measured using a network analyser and
entered as a reference level offset in the spectrum analyser including the manufacturers declared
maximum antenna gain. The spectrum analyser was set to the transmit frequency. The burst
measurements were made in zero span mode and the frequency spectrum with a span sufficient to
show the transmitters response. The sighal was maximised and stabilised for >1 minute and the
marker function of the spectrum analyser was used. The trace plots were recorded.

Environmental Conditions

Ambient Temperature 22.2-232°C
Relative Humidity 224-239%

Test Results

TETRA 406 MHz to 430 MHz - Transmit

= Keysight Spectrum Analyzer - Swept SA = =T
J RF 50Q D [ SENSE:EXT| SOURCE OFF [ ALIGN AUTO | 05:16:21 PMMar 25, 2020

Marker 1 A 13.1800 ms Trig Delay-2.000 ms Avg Type: Log-Pwr

PNO: Fast ~—#— Trig: Video

IFGain:Low #Atten: 20 dB

Ref Offset 3321 dB
10 dBidiv. ~ Ref 43.21 dBm
Log I,.nm.

T O oy T S P e o

A M'\n-ﬂ.

Center 418.050000 MHz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 20.00 ms (1001 pts)

MSG STATUS

Figure 2 - Burst Length

COMMERCIAL-IN-CONFIDENCE Page 13 of 73
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b

. Keysight Spectrum Analyzer - Swept SA

==

RF [ 509 DC

Marker 1 A 56.6000 ms

Ref Offset 33.21 dB
Ref 43.21 dBm

Center 418.050000 MHz
Res BW 3.0 MHz

MSG

SENSE:EXT| SOURCE OFF

ALIGN AUTO |
Avg Type: Log-Pwr

05:41:46 PM Mar 25, 2020

Trig Delay-80.00 ms
PNQ: Fast —#—  Trig: Video
IFGain:Low #Atten: 20 dB

#VBW 3.0 MHz Sweep 100.0 ms (1001 pts)

STATUS

Figure 3 - Burst Period

s Keysight Spectrum Analyzer - Swept SA

=R

RF [s0n bC

Marker 1 418.053450000 MHz
NFE

Ref Offset 33.21 dB
Ref 47.00 dBm

Center 418.05000 MHz
#Res BW 10 kHz

MSG

SENSE:EXT] SOURCE OFF ALIGN AUTO |
Avg Type: Log-Pwr

AvglHold: 100/100

09:37:27 AM M 2020

PNO: Close —+—  Trig: FreeRun
IFGain:Low Atten: 24 dB

Mkr1 418.053 45 MHz

41.710 dBm

Span 150.0 kHz
Sweep 1.000 ms (1001 pts)

#VBW 30 kHz

STATUS

COMMERCIAL-IN-CONFIDENCE

Figure 4 - Frequency Spectrum
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b

TETRA 450 MHz to 470 MHz - Transmit

s Keysight Spectrum Analyzer - Swept SA = =
RE_ [500 DC | SENSE:EXT| SOURCE OFF ALIGN AUTO | 09:12:35 AM M
Marker 1 A 13.1600 ms Trig Delay-2.000 ms Avg Type: Log-Pwr
PNO: Fast —+— Trig: Video
IFGain:Low Atten: 20 dB

Ref Offset 33.33 dB
Ref 43.33 dBm

Center 460.025000 MHz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 20.00 ms (1001 pts)

MSG STATUS

Figure 5 - Burst Length

o Keysight Spectrum Analyzer - Swept SA =
RF [50Q DC [ SENSE:EXT] SOURCE OFF ALIGN AUTO | 09:19:28 AM Mar26, 2020
Marker 1 A 56.7000 ms Trig Delay-80.00 ms Avg Type: Log-Pwr

PNO: Fast +»— Trig: Video
IFGain:Low Atten: 20 dB

Ref Offset 33.33 dB
Ref 43.33 dBm

Center 460.025000 MHz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 100.0 ms (1001 pts)

MSG STATUS

Figure 6 - Burst Period

COMMERCIAL-IN-CONFIDENCE Page 15 of 73
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= Keysight Spectrum Analyzer - Swept SA = =
0 SENSE:EXT] SOURCE OFF | ALIGN AUTO | 09:29:36 AM Mar 26, 2020
Avg Type: Log-Pwr
PNO: Close —»—  Trig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 24 dB

Mkr1 460.028 30 MHz
Ref 47.00 8BM. 41.567 dBm

Center 460.02500 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS

Figure 7 - Frequency Spectrum

FCC 47 CER Part 90, Limit Clause 90.207

As per FCC Part 90.207 (b) through (n).

FCC 47 CER Part 2, Limit Clause 2.1047

Voice modulated communication equipment. A curve or equivalent data showing the frequency
response of the audio modulating circuit over a range of 100 to 5000 Hz shall be submitted. For
equipment required to have an audio low-pass filter, a curve showing the frequency response of
the filter, or of all circuitry installed between the modulation limiter and the modulated stage shall be
submitted.

Equipment which employs modulation limiting. A curve or family of curves showing the percentage
of modulation versus the modulation input voltage shall be supplied. The information submitted
shall be sufficient to show modulation limiting capability throughout the range of modulating
frequencies and input modulating signal levels employed.

Industry Canada RSS-119, Limit Clause 5.3

Equipment that operates in the bands 768-776 MHz and 798-806 MHz shall use digital modulation.
Mobile and portable transmitters that operate in these bands may have analogue modulation
capability only as a secondary mode in addition to their primary digital mode. However, mobile and
portable transmitters that operate only on the low-power channels as defined in SRSP-511 may
employ any type of modulation.

COMMERCIAL-IN-CONFIDENCE Page 16 of 73
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2.2.7

COMMERCIAL-IN-CONFIDENCE

Test Location and Test Equipment Used

This test was carried out in RF Laboratory 1.

©

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due

(months)
Attenuator (10 dB, 75 W) Bird 8308-100 386 12 23-Jul-2020
Power Supply Unit Hewlett Packard 6253A 441 - O/P Mon
Attenuator (10dB, 10W) Bird 8343-100 478 - O/P Mon
Attenuator (10dB/100W) Bird 8343-100 495 12 18-Nov-2020
Rubidium Standard Rohde & Schwarz XSRM 1316 6 16-Apr-2020
Multimeter Iso-tech IDM101 2424 12 12-Dec-2020
Hygrometer Rotronic 1-1000 3220 12 25-Sep-2020
Frequency Standard Spectracom gjg;?gg? ¢ 1200- 4393 6 16-Apr-2020
PXA Signal Analyser Keysight Technologies N9030A 4654 12 21-Oct-2020
Network Analyser Keysight Technologies E5063A 5018 12 20-May-2020
’I\EAlggLrl(;nic Calibration Keysight Technologies 85093C 5188 12 21-May-2020
1 Meter Cable Teledyne PR90-088-1MTR 5193 12 30-Jul-2020

Table 10

O/P Mon — Output Monitored using calibrated equipment
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2.3
2.31

2.3.2

233

234

235

2.3.6

Bandwidth Limitations
Specification Reference

FCC 47 CFR Part 90, Clause 90.209
FCC 47 CFR Part 2, Clause 2.1049
Industry Canada RSS-119, Clause 5.5
ISED RSS-GEN, Clause 6.7

Equipment Under Test and Modification State
SCG22 S/N: 1PR002007GPH5XYV - Modification State 0
Date of Test

24-March-2020 to 25-March-2020

Test Method

The test was applied in accordance with the test method requirements of FCC 47 CFR Part 90,
Industry Canada RSS-119, and ISED RSS-GEN with reference to ANSI C63.26, Clause 5.4.

The EUT was configured to transmit on maximum power on the bottom, middle and top channels in
burst mode. The EUT was connected to a spectrum analyser via a cable and 30 dB of attenuation.
The path loss was measured using a network analyser and entered as a reference level offset in
the spectrum analyser including the manufacturers declared maximum antenna gain. The RBW of
the spectrum analyser was set to 300 Hz and the video bandwidth to 1 kHz with the trace set to
max hold using a peak detector and the result was recorded.

Environmental Conditions

Ambient Temperature  24.7 - 24.8 °C
Relative Humidity 20.2-248%

Test Results

TETRA 406 MHz to 430 MHz - Transmit

406.1125 MHz 418.0500 MHz 429.9875 MHz

20.933 20.914 20.935

Table 11
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J= Keysight Spectrum Analyzer - Occupied BW

==

SENSE:EXT| SOURCE OFF ALIGN AUTO

11:35:03 AM Mar 24, 2020

[
Center Freq: 406.112500 MHz
Trig: Free Run Avg|Hold:>10/10
#Atten: 32 dB

#FGain:Low

Ref Offset 33.17 dB

1LU dBldiv Ref 42,17 dBm

#VBW 1 kHz

45.6 dBm
-26.00 dB
31.0 dBm

Total Power
xdB
x dB Ref Pwr

Occupied Bandwidth
20.933 kHz

at

Lower Eoundary Upper Boundary

STATUS

406.114900 MHz

Radio Std: None

Radio Device: BTS

Sweep 527.2 ms

Abs Power Rel Power

Figure 8 - 406.1125 MHz

KEy;\ght Spectrum Analyzer - Occupied BW

=R

RF 50 Q SENSE:EXT| SOURCE OFF ALIGN AUTO

11:41:01 AM Mar 24, 2020

[
Center Freq: 418.050000 MHz
Trig: Free Run Avg|Hold:>10/10
#Atten: 32 dB

#|IFGain:Low

Ref Offset 33.21 dB
Ref 42.21 dBm

45.8 dBm
-26.00 dB
31.2 dBm

Total Power
x dB
X dB Ref Pwr

Occupied Bandwidth
20.914 kHz

at 418.05235

STATUS

Radio Std: None

Radio Device: BTS

0 MHz

Figure 9 - 418.0500 MHz

COMMERCIAL-IN-CONFIDENCE
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J= Keysight Spectrum Analyzer - Occupied BW = )
( 500 DC | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:45:33 AM Mar 24, 2020

dB

Center Freq: 429.987500 MHz Radio Std: None
o Trig: FreeRun Avg|Hold:>10/10

#FGain:Low #Atten: 32 dB Radio Device: BTS

RF
Ref Offset 33.24

Ref Offset 33.24 dB
10 dBldiv Ref 42.24 dBm
L

#VBW 1 kHz Sweep 527.2 ms

Occupied Bandwidth Total Power 46.0 dBm

20.935 kHz xdB -26.00 dB

xdB RefPwr 31.4dBm at 429.989900 MHz

[ Feweny|  Avs roue

MSG STATUS

Figure 10 - 429.9875 MHz
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TETRA 450 MHz to 470 MHz - Transmit

450.025 MHz

460.025 MHz 469.975 MHz

20.932

20.923 20.940

Table 12

|_ Keysight Spectrum Analyzer - Occupied BW

==

SENSE:EXT| SOURCE OFF ALIGN AUTO | 10:51:46 AM Mar25, 2020
Center Freq: 450.025000 MHz Radio Std: None
= Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 32 dB Radio Device: BTS

Ref Offset 33.29 dB
Ref 47.00 dBm

Occupied Bandwidth
20.932 kHz

Span 50.00 kHz
Sweep 527.2 ms

Total Power 45.8 dBm
x dB -26.00 dB
xdB RefPwr 31.1dBm at 450.027400 MHz

STATUS

Figure 11 - 450.025 MHz

= Keysight Spectrum Analyzer - 0((up\ed BW

fo ] & s
RF 500 DC SENSE:EXT] SOURCE OFF ALIGNAUTO | 10:58:11 AM Mar25, 2020
Center Freq: 460.025000 MHz Radic Std: None

Ref Offset 33.33 dB
Ref 47.04 dBm

Occupied Bandwidth
20.923 kHz

s Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 32 dB Radio Device: BTS

Span 50.00 kHz
Sweep 527.2 ms|

Total Power 45.7 dBm
xdB -26.00 dB
xdBRef Pwr 31.1dBm at 460.027350 MHz

STATUS

COMMERCIAL-IN-CONFIDENCE

Figure 12 - 460.025 MHz
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|_ Keysight Spectrum Analyzer - Occupied BW

| o s

Ref Offset 33.33 dB
15 dBldiv Ref 47.04 dBm
L

Occupied Bandwidth
20.940 kHz

O Bandwidth
x dB Bandwidth

| SENSE:EXT| SOURCE OFF | ALIGN AUTO

[ 11:05:02 AM Mar 25, 2020

Center Freq: 469.975000 MHz

y  Trig: Free Run Avg|Hold:>10/10

#FGain:Low #Atten: 32 dB

Total Power 45.8 dBm
xdB -26.00 dB

xdB RefPwr 31.2dBm at 469.977400 MHz

STATUS

Radio Std: None

Radio Device: BTS

Figure 13 - 469.975 MHz

FCC 47 CFR Part 90, Limit Clause 90.209

<22 kHz

Operations using equipment designed to operate with a 25 kilohertz channel bandwidth may be
authorized up to a 20 kilohertz bandwidth unless the equipment meets the Adjacent Channel
Power limits of Part 90.221 in which case operations may be authorized up to a 22 kilohertz

bandwidth.

Industry Canada RSS-119, Limit Clause 5.5

The maximum permissible occupied bandwidth shall not exceed the authorized bandwidth
specified in table 3 of the test specification for the equipment’s frequency band as specified below.

< 22 kHz (Where Spectrum Mask Y is applied).

COMMERCIAL-IN-CONFIDENCE
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2.3.7

COMMERCIAL-IN-CONFIDENCE

Test Location and Test Equipment Used

This test was carried out in RF Laboratory 1.

©

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due

(months)
Attenuator (10 dB, 75 W) Bird 8308-100 386 12 23-Jul-2020
Power Supply Unit Hewlett Packard 6253A 441 - O/P Mon
Attenuator (10dB, 10W) Bird 8343-100 478 - O/P Mon
Attenuator (10dB/100W) Bird 8343-100 495 12 18-Nov-2020
Rubidium Standard Rohde & Schwarz XSRM 1316 6 16-Apr-2020
Multimeter Iso-tech IDM101 2424 12 12-Dec-2020
Hygrometer Rotronic 1-1000 3220 12 25-Sep-2020
Frequency Standard Spectracom gjg;?gg? ¢ 1200- 4393 6 16-Apr-2020
PXA Signal Analyser Keysight Technologies N9030A 4654 12 21-Oct-2020
Network Analyser Keysight Technologies E5063A 5018 12 20-May-2020
’I\EAlggLrl(;nic Calibration Keysight Technologies 85093C 5188 12 21-May-2020
1 Meter Cable Teledyne PR90-088-1MTR 5193 12 30-Jul-2020

Table 13

O/P Mon — Output Monitored using calibrated equipment
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2.4
2.41

2.4.2

243

244

245

Spurious Emissions at Antenna Terminals
Specification Reference

FCC 47 CFR Part 90, Clause 90.210
FCC 47 CFR Part 2, Clause 2.1051
Industry Canada RSS-119, Clause 5.8
ISED RSS-GEN, Clause 6.13

Equipment Under Test and Modification State
SCG22 S/N: 1PR002007GPH5XYV - Modification State 0
Date of Test

26-March-2020 to 30-March-2020

Test Method

For emissions where the frequency is removed less than 250 % of the authorised bandwidth
measurements were performed conducted as follows:

The EUT was connected to a spectrum analyser via a cable and attenuator. The path loss between
the EUT and analyser was calibrated using a network analyser and entered into the spectrum
analyser as a reference level offset. The reference level for the mask was established with an
RBW approximately 2 or 3 times the emission bandwidth. The RBW was then reduced to 100 Hz
as stated in RSS-119, clause 4.2.2, with a VBW of 3 times RBW. The mask as per FCC 47 CFR
Part 90.210 (b) was applied.

Environmental Conditions

Ambient Temperature  23.2-24.1°C
Relative Humidity 16.0-22.3 %

COMMERCIAL-IN-CONFIDENCE Page 24 of 73
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2.4.6 Test Results

TETRA 406 MHz to 430 MHz - Transmit

' Keysight Spectrum Analyzer - Swept SA == =
RE [50Q DC [ SENSE:EXT] SOURCE OFF ALIGN AUTO |
Avg Type: Log-Pwr
5 —y Trig: FreeRun Avg|Hold:>100/100
PNO: Close 0
PASS IFGainAuto ___ Atten: 20 dB

Ref Offset 33.17 dB
1L%gBldi\r Ref 41.21 dBm

et
,‘ — T—
— " ]
N —— | 1

Center 406.11250 MHz Span 110.0 kHz
#Res BW 100 Hz #VBW 300 Hz Sweep (FFT) ~18.60 ms (1001 pts)

MSG STATUS

Figure 14 - 406.1125 MHz, Transmitter Mask

SENSE:EXT] SOURCE OFF ALIGN AUTO |
Avg Type: Log-Pwr
PNO: Close (0 1rig: FreeRun Avg|Hold:>100/100
IFGain:Auto Atten: 20 dB

Ref Offset 3321 dB
1Ln deidiv ~ Ref 41.42 dBm
og

Center 418.05000 MHz Span 110.0 kHz
#Res BW 100 Hz #VBW 300 Hz Sweep (FFT) ~18.60 ms (1001 pts)

MSG STATUS

Figure 15 - 418.0500 MHz, Transmitter Mask
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= KeysightSpectrum Anayzer - SWEpt SA

==

Ref Offset 33.24 dB

1LngBld|v Ref 41.60 dBm

Center 429.98750 MHz
#Res BW 100 Hz

SENSE:EXT| SOURCE OFF

ALIGN AUTO | 08:40:14 AM Mar27, 2020

PNO: Close 0  1rig: FreeRun
IFGain:Auto Atten: 20 dB

#VBW 300 Hz

Avg Type: Log-Pwr
Avg|Hold:>100/100

Span 110.0 kHz
Sweep (FFT) ~18.60 ms (1001 pts)

STATUS

Figure 16 - 429.9875 MHz, Transmitter Mask

. Keysight Spectrum Analyzer - Swept SA

===

RF [0 DC
Marker 1 11.679000 kHz
PASS N

Ref Offset 33.17 dB
1LO dBidiv  Ref 10.00 dBm
og

Start 9.00 kHz
#Res BW 1.0 kHz

SENSE:EXT| SOURCE OFF

ALIGN AUTO | 01:56:15 PM Mar 27, 2020

Trig: FreeRun

PNO: Close (5 L e
tten:

IFGain:Low

#VBW 3.0 kHz

Avg Type: Log-Pwr
Avg|Hold:>100/100

Mkr1 11.679 kHz
-39.062 dBm

Stop 150.00 kHz
Sweep 2.867 ms (1001 pts)

STATUS

Figure 17 - 406.1125 MHz, 9 kHz to 150 kHz

COMMERCIAL-IN-CONFIDENCE
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' Keysight Spectrum Analyzer - Swept SA ==
RFE__[500 DC [ SENSE:EXT] SOURCE OFF ALTGN AUTO | 02:03:27 PM Mar 27, 2020
Marker 1 11.679000 kHz O :‘VQIJYII:'91 '1-331'1?0?
PNO: Close rig: Free Run wg|Hold:>
& IFGain:Low *  Atten: 6 dB

Ref Offset 33.21 dB
Ref 10.00 dBm

Start 9.00 kHz Stop 150.00 kHz
#Res BW 1.0 kHz #VBW 3.0 kHz Sweep 2.867 ms (1001 pts)

MSG STATUS

Figure 18 - 418.0500 MHz, 9 kHz to 150 kHz

. Keysight Spectrum Analyzer - Swept SA [E=RER =T
RF [50Q DC | SENSE:EXT| SOURCE OFF ALIGN AUTO | 02:07:48 PM Mar 27, 2020
Marker 1 11.679000 kHz Trio: FreeR :vslgvls;e;l;ggh?gr
N PNO: CI () rig: Free Run wyg|Hold:
PASS | IFGaintow *  Atten: 6 dB
Ref Offset 33.24 dB Mkr1 11.679 kHz
Ref 10.00 dBm -38.180 dBm

Start 9.00 kHz Stop 150.00 kHz
#Res BW 1.0 kHz #VBW 3.0 kHz Sweep 2.867 ms (1001 pts)

MSG STATUS

Figure 19 - 429.9875 MHz - 9 kHz to 150 kHz
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' Keysight Spectrum Analyzer - Swept SA ==
RF [ 509 DC { SENSE:EXT| SOURCE OFF ALIGN AUTO | 02:29:31 PM Mar 27, 2020
Marker 1 165.300000 kHz ) Avg Type: Log-Pwr
PNO: Wide G0 Trig: Free Run Avg|Hold:>100/100
& IFGain:Low Atten: 6 dB
Ref Offset 33.17 dB Mkr1 165.30 kHz
Ref 10.00 dBm -60.561 dBm

Start 0.1500 MHz Stop 1.0000 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS

Figure 20 - 406.1125 MHz, 150 kHz to 1 MHz

e Keysight Spectrum Analyzer - Swept SA =
RE_ [500 DC | SENSE:EXT| SOURCE OFF ALIGN AUTO | 02:33:25 PM Mar 27, 2020

Marker 1 177.200000 kHz P :vg:;y&e;l;ggm)vgr
N PNO: Wide 0  1rig: FreeRun wvg[Hold:
PASS IFGaindlow Atten: 6 dB

Mkr1 177.20 kHz
Ref Offset 33.21 dB
1L%gBldiv R:f 1;.Euu dBm -60.146 dBm

Start 0.1500 MHz Stop 1.0000 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS

Figure 21 - 418.0500 MHz, 150 kHz to 1 MHz
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. Keysight Spectrum Analyzer - Swept SA

==

RF [ 509 DC

SENSE:EXT| SOURCE OFF

ALIGN AUTO

[ 02:37:57 PM Mar 27, 2020

Marker 1 157.650000 kHz
PASS

Trig: Free Run

PNO: Wide G
‘ow " Atten: 6 dB

IFGain:Low

Ref Offset 33.24 dB
Ref 10.00 dBm

Start 0.1500 MHz
#Res BW 10 kHz

MSG

#VBW 30 kHz

Avg Type: Log-Pwr
Avg|Hold:>100/100

STATUS

Mkr1 157.65 kHz
-61.036 dBm

Stop 1.0000 MHz
Sweep 1.000 ms (1001 pts)

Figure 22 - 429.9875 MHz - 150 kHz to 1 MHz

. Keysight Spectrum Analyzer - Swept SA

===

RF | 50Q DC SENSE:EXT| SOURCE OFF

ALIGN AUTO

| 03:07:33 PM Mar 27, 2020

Marker 1 10.512000000 MHz
NFE

Trig: FreeRun
PASS

PNO: Wide (50 A

IFGain:Low

Ref Offset 33.17 dB
Ref 10.00 dBm

Start 1.00 MHz
#Res BW 30 kHz

MSG

#VBW 100 kHz

Avg Type: Log-Pwr
Avg|Hold:>100/100

STATUS

Mkr1 10.512 MHz
-56.667 dBm

Stop 30.00 MHz
Sweep 1.000 ms (1001 pts)

Figure 23 - 406.1125 MHz, 1 MHz to 30 MHz

COMMERCIAL-IN-CONFIDENCE
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. Keysight Spectrum Analyzer - SWEpt SA

SENSE:EXT| SOURCE OFF

ALIGN AUTO

PNO: Wide (0  1rig: FreeRun
IFGain:Low Atten: 6 dB

Ref Offset 33.21 dB
1Ln dBidiv  Ref 10.00 dBm
og

Start 1.00 MHz

#Res BW 30 kHz #VBW 100 kHz

Avg Type: Log-Pwr
Avg|Hold:>100/100

STATUS

Stop 30.00 MHz
Sweep 1.000 ms (1001 pts)

Figure 24 - 418.0500 MHz, 1 MHz to 30 MHz

. Keysight Spectrum Analyzer - Sprt SA
RE

SENSE:EXT| SOURCE OFF

Marker 1 10. 338000000 MHz

ALIGN AUTO

===
| 03:12:00 PM Mar 27, 2020

Wi — Trig: Free Run
PNO: Wide
PASS IFGain:Low | Atften: 6 dB

Ref Offset 33.24 dB
1LO dBidiv  Ref 10.00 dBm
og

Start 1.00 MHz

#Res BW 30 kHz #VBW 100 kHz

Avg Type: Log-Pwr
Avg|Hold:

STATUS

>100/100

Mkr1 10.338 MHz
-54.434 dBm

Stop 30.00 MHz
Sweep 1.000 ms (1001 pts)

Figure 25 - 429.9875 MHz - 1 MHz to 30 MHz

COMMERCIAL-IN-CONFIDENCE
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. Keysight Spectrum Analyzer - Swept SA

SENSE:EXT] SOURCE OFF ALIGN AUTO |
Avg Type: Log-Pwr
PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 18 dB

Ref Offset 3217 dB
1LU dBidiv_ Ref 20.00 dBm
og

MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FLIH"TISH JALUE

1 MEEEESR 69.90 MHz -21 un dBm| [ 00000
bl N [ 1] f] 406.20 MHz 43.218 dBm ——_

o0~ N AWM

Figure 26 - 406.1125 MHz, 30 MHz to 600 MHz

e Keysight Spectrum Analyzer - Swept SA =
RE_ [500 DC | SENSE:EXT| SOURCE OFF ALIGN AUTO | 02:29:25 PM Mar 30, 2020

Avg Type: Log-Pwr
PNO: Fast (50  Irig: FreeRun Avg|Hold:>100/100
IFGain:Low #Atten: 18 dB

Ref Offset 32.2 dB
Ref 20.00 dBm

#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

MKR| MODE| TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE

(I N [1]f]  6933MHz[ -21 025 dBm| | 0000 ]
AN [1]f] 418.17 MHz 43265dBm| [ ]

I

rr -+ ]

r - ]
I e -

r ]

r - ]

r -+ ]

I

10 r 1
1 r [ [ |

‘ 0
MSG STATUS

Figure 27 - 418.0500 MHz, 30 MHz to 600 MHz
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. Keysight Spectrum Analyzer - Swept SA

SENSE:EXT] SOURCE OFF ALIGN AUTO |
Avg Type: Log-Pwr
PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 18 dB

Ref Offset 32.19 dB
1LU dBidiv_ Ref 20.00 dBm
og

#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FLIH"TISH JALUE

1 lIllll]—

362.88 MHz ——_
43 346 dBm

497.97 MHz

SoOE~NDOBEWN

MSG STATUS

Figure 28 - 429.9875 MHz - 30 MHz to 600 MHz

e Keysight Spectrum Analyzer - Swept SA =
RE_ [500 DC | SENSE:EXT| SOURCE OFF ALIGN AUTO | 11:03:33 AM Mar30, 2020

Avg Type: Log-Pwr
PNO: Fast (50  Irig: FreeRun Avg|Hold:>100/100
IFGain:Low #Atten: 18 dB

Ref Offset 34.16 dB
Ref 20.00 dBm

Stop 6.000 GHz
Sweep 9.000 ms (1001 pts)

FUNCTION FUNCTION WIDTH FUNCTION VALUE

Figure 29 - 406.1125 MHz, 600 MHz to 6 GHz
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. Keysight Spectrum Analyzer - Swept SA

SENSE:EXT] SOURCE OFF ALIGN AUTO |
Avg Type: Log-Pwr
PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 18 dB

Ref Offset 34.16 dB
1LU dBidiv_ Ref 20.00 dBm
og

MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FLIH"TISH JALUE

AN [1]F] 4 8552 GHz 21 75? dBm| [ 0000 ]
- rrr - r [ ]

Figure 30 - 418.0500 MHz, 600 MHz to 6 GHz

e Keysight Spectrum Analyzer - Swept SA =
RE_ [500 DC | SENSE:EXT| SOURCE OFF ALIGN AUTO | 11:34:29 AM Mar30, 2020

Avg Type: Log-Pwr
PNO: Fast (50  Irig: FreeRun Avg|Hold:>100/100
IFGain:Low #Atten: 18 dB

Ref Offset 34.16 dB
Ref 20.00 dBm

MKR| MODE| TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE

U N [1]F] 3 796 8 GHz 22 841 dBm| |
- — ]

Figure 31 - 429.9875 MHz - 600 MHz to 6 GHz
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TETRA 450 MHz to 470 MHz - Transmit

. Keysight Spectrum Ana\yzer Swept SA

SENSE:EXT| SOURCE OFF ALIGN AUTO |
Avg Type: Log-Pwr
PNO: Close 50 Trig: FreeRun Avg|Hold:>100/100
IFGain:Auto Atten: 20 dB

Ref Offset 33.29 dB
1LO deidiv  Ref 41.33 dBm
og

Center 450.02500 MHz
#Res BW 100 Hz #VBW 300 Hz Sweep (FFT) ~18.60 ms (1001 pts)

MSG STATUS

Figure 32 - 450.025 MHz, Transmitter Mask

s Keysight Spectrum Analyzer - Swept SA

SENSE:EXT| SOURCE OFF ALIGN AUTO |
Avg Type: Log-Pwr
PNO: Close (5 Trig: Free Run Avg|Hold:>100/100
IFGain:Auto #Atten: 20 dB

Ref Offset 33.33 dB
1LOgBld|v Ref 41.30 dBm

Center 460.02500 MHz Span 110.0 kHz
#Res BW 100 Hz #VBW 300 Hz Sweep (FFT) ~18.60 ms (1001 pts)

MSG STATUS

Figure 33 - 460.025 MHz, Transmitter Mask
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. Keysight Spectrum Analyzer - Swept SA

==
09:22:17 AM Mar27, 2020

RF [ 509 DC { SENSE:EXT| SOURCE OFF ALIGN AUTO |
Ref Level 41.42 dBm Avg Type: Log-Pwr

n —  Trig: Free Run Avg|Hold:>100/100
PNO: Close 0
PASS | IFGainAuto __ #Atten: 20 dB

Ref Offset 33.33 dB
1Ln dBidiv. Ref 41.42 dBm
og

Center 469.97500 MHz

Span 110.0 kHz
#Res BW 100 Hz #VBW 300 Hz

Sweep (FFT) ~18.60 ms (1001 pts)

STATUS

Figure 34 - 469.975 MHz, Transmitter Mask

e Keysight Spectrum Analyzer - Swept SA = =
RE_ [500 DC | SENSE:EXT| SOURCE OFF ALIGN AUTO | 02:16:38 PM Mar 27, 2020
Marker 1 11.679000 kHz A :VEIJV&E;';S&"‘FB';V

N PNO: Close (30 rig: Free Run wwg|Hold:
PASS IFGainLow _ Aften: 6 dB

Mkr1 11.679 kHz
Ref Offset 33.29 dB
10 gmicy Reef 10.00 dBm -39.272 dBm

Start 9.00 kHz
#Res BW 1.0 kHz #VBW 3.0 kHz

Stop 150.00 kHz
Sweep 2.867 ms (1001 pts)

STATUS

Figure 35 - 450.025 MHz, 9 kHz to 150 kHz
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. Keysight Spectrum Analyzer - Swept SA

==

RF [ 509 DC { SENSE:EXT| SOURCE OFF

ALIGN AUTO

02:20:49 PM Mar 27, 2020

Marker 1 11.679000 kHz .
PASS T Close 2 Atten: 6 dB

Ref Offset 33.33 dB
Ref 10.00 dBm

Start 9.00 kHz
#Res BW 1.0 kHz #VBW 3.0 kHz

MSG

Avg Type: Log-Pwr
Avg|Hold:>100/100

STATUS

Stop 150.00 kHz
Sweep 2.867 ms (1001 pts)

Figure 36 - 460.025 MHz, 9 kHz to 150 kHz

. Keysight Spectrum Analyzer - Swept SA

===

RF | 50Q DC | SENSE:EXT| SOURCE OFF

ALIGN AUTO

02:23:41 PM Mar 27, 2020

Marker 1 11.679000 kHz .
N PNO: Close (50 17ig: FreeRun
& IFGain:Low Atten: 6 dB

Ref Offset 33.33 dB
1LO diidiv ~ Ref 10.00 dBm
og

Trace 1P3

.
H

Start 9.00 kHz

#Res BW 1.0 kHz #VBW 3.0 kHz

MSG

Avg Type: Log-Pwr
Avg|Hold:>100/100

STATUS

Mkr1 11.679 kHz
-41.096 dBm

Stop 150.00 kHz
Sweep 2.867 ms (1001 pts)

Figure 37 - 469.975 MHz - 9 kHz to 150 kHz
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. Keysight Spectrum Analyzer - Swept SA

RF DC
Marker 1 155.100000 kHz

PASS

Ref Offset 33.29 dB
Ref 10.00 dBm

Start 0.1500 MHz
#Res BW 10 kHz

#VBW 30 kHz Sweep 1.000 ms (1001 pts)

MSG

SENSE:EXT| SOURCE OFF ALIGN AUTO |

Avg Type: Log-Pwr
PNO: Wide G0 Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 6 dB

STATUS

Mkr1 155.10 kHz
-60.492 dBm

Stop 1.0000 MHz

Figure 38 - 450.025 MHz, 150 kHz to 1 MHz

. Keysight Spectrum Analyzer - Swept SA

===

RF DC
Marker 1 162.750000 kHz
PASS N

Ref Offset 33.33 dB
1LO diidiv ~ Ref 10.00 dBm
og

Start 0.1500 MHz
#Res BW 10 kHz

MSG

SENSE:EXT| SOURCE OFF ALIGN AUTO |

02:57:46 PM Mar 27, 2020

Avg Type: Log-Pwr
PNO: Wide (50  1rig: FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 6 dB

Mkr1 162.75 kHz
-59.999 dBm

Stop 1.0000 MHz
#VBW 30 kHz Sweep 1.000 ms (1001 pts)

STATUS

Figure 39 - 460.025 MHz, 150 kHz to 1 MHz
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b

. Keysight Spectrum Analyzer - Swept SA

RF DC [ SENSE:EXT] SOURCE OFF ALIGN AUTO |
Marker 1 183.150000 kHz SRR :wglgy&e: I;gg”F"ngr
PNO: Wide GO rig: Free Run wvg|Hold:>
& IFGain:Low  Atten: 6 dB

Ref Offset 33.33 dB
Ref 10.00 dBm

Start 0.1500 MHz

Stop 1.0000 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 1.000 ms (1001 pts)
E STATUS

Figure 40 - 469.975 MHz - 150 kHz to 1 MHz

. Keysight Spectrum Analyzer - Swept SA

===
SENSE:EXT| SOURCE OFF ALIGN AUTO | 03:20:21 PM Mar 27, 2020
Avg Type: Log-Pwr
PNO: Wide (50  1rig: FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 6 dB

Ref Offset 33.29 dB Mkr1 2.682 MHz
Ref 10.00 dBm

-56.903 dBm

Start 1.00 MHz

Stop 30.00 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 1.000 ms (1001 pts)
MSG

STATUS

Figure 41 - 450.025 MHz, 1 MHz to 30 MHz
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b

. Keysight Spectrum Analyzer - Swept SA

Ref Offset 33.33 dB
Ref 10.00 dBm

Start 1.00 MHz
#Res BW 30 kHz

MSG

SENSE:EXT| SOURCE OFF ALIGN AUTO |

Avg Type: Log-Pwr
PNO: Wide G0 Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 6 dB

Mkr1 29.362 MHz
-57.261 dBm

Stop 30.00 MHz
#VBW 100 kHz Sweep 1.000 ms (1001 pts)

STATUS

Figure 42 - 460.025 MHz, 1 MHz to 30 MHz

. Keysight Spectrum Analyzer - Swept SA

===

RF D

C
Marker 1 24.084000000 MHz
NFE

Ref Offset 33.33 dB
1LO diidiv ~ Ref 10.00 dBm
og

Start 1.00 MHz
#Res BW 30 kHz

MSG

SENSE:EXT| SOURCE OFF ALIGN AUTO |

03:23:38 PM Mar 27, 2020

Avg Type: Log-Pwr
PNO: Wide (50  1rig: FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 6 dB

Mkr1 24.084 MHz
-56.634 dBm

Stop 30.00 MHz
#VBW 100 kHz Sweep 1.000 ms (1001 pts)

STATUS

Figure 43 - 469.975 MHz - 1 MHz to 30 MHz
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' Keysight Spectrum Analyzer - Swept SA
RF [500 DC [ SENSE:EXT] SOURCE OFF ALTGN AUTO |
Marker 4 513.360000000 MHz } Avg Type: Log-Pwr
PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 18 dB

Ref Offset 32.19 dB
Ref 20.00 dBm

MKR| MODE| TRC] SCL X Y FUNCTION | FUNCTION WIDTH FUNCTION VALUE

(0 N [1[f]  6819MHz| -23426dBm| | | 0]
[ N | 38796MHz| 24496dBm| [ | 000000000000 |
[ N |

| N |

[ |

450.09 MHz 43.344 dBm
-20.045 dBm

SoOE~NDOBEWN

m B

Figure 44 - 450.025 MHz, 30 MHz to 600 MHz

e Keysight Spectrum Analyzer - Swept SA = =
RF [500 DC | SENSE:EXT| SOURCE OFF ALIGN AUTO | 02:53:35 PM Mar 30, 2020
Marker 3 523.050000000 MHz i Avg Type: Log-Pwr
NFE PNO: Fast GO Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 18 dB

Ref Offset 32.2 dB
Ref 20.00 dBm

#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

MKR| MODE| TRC| SCL| X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE
[l N [1]7] 7047MHz| -26611dBm| | [ 00000000 |
A N [1[f] 459.78 MHz 43444dBm| T ]
el N [1]f[  52305MHz[ 26163dBm| [ | |
4 r ]
5 I e -
6 r ]
7 r - ]
8 r -+ ]
9 I
10 r 1
1 r [ [ |
‘ 0
MSG STATUS

Figure 45 - 460.025 MHz, 30 MHz to 600 MHz
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b

. Keysight Spectrum Analyzer - Swept SA
RF [ 509 DC

Marker 4 546.420000000 MHz

SENSE:EXT] SOURCE OFF ALIGN AUTO |
Avg Type: Log-Pwr
PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 18 dB

Ref Offset 32.2 dB
Ref 20.00 dBm

MKR| MODE TRC| SCL| X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE
1 NMEKEES 84.72 MHz 26165dBm| [ 000 0000000 |
;A N [1]f[  39196MHz| 24307dBm[ [ [ ]
Fl N [ 1]f] 470.04 MHz 43671dBm| [ ]
A N [1]f] 54642MHz[  23512dBm| |
g - rrr 1]
]
7 I
8 I
9 r
10 ]
1 [ | -
3 0
MSG STATUS

Figure 46 - 469.975 MHz - 30 MHz to 600 MHz

. Keysight Spectrum Analyzer - Swept SA

==
RE_ [500 DC | SENSE:EXT| SOURCE OFF ALIGN AUTO | 11:40:05 AM Mar 30, 2020
Marker 1 4.795800000000 GHz . Avg Type: Log-Pwr 5 ¢
NFE PNO: Fast GO Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 18 dB

Ref Offset 34.16 dB
Ref 20.00 dBm

FUNCTION FUNCTION WIDTH

Figure 47 - 450.025 MHz, 600 MHz to 6 GHz
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b

==
SENSE:EXT] SOURCE OFF ALIGN AUTO | 11:46:40 AM
Avg Type: Log-Pwr TRACE
PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 18 dB

Ref Offset 34.16 dB
1LU dBidiv_ Ref 20.00 dBm
og

MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FLIH"TISH JALUE

A N [1]f] 4 876 8 GHz 22! 834 dBm| [ 0000 |
[ | _—___

SoOENDOEWN

1

=

Z

8
@
ES
d
&

Figure 48 - 460.025 MHz, 600 MHz to 6 GHz

e Keysight Spectrum Analyzer - Swept SA = =
RF [500 DC | SENSE:EXT| SOURCE OFF ALIGN AUTO | 30, 20
Marker 1 4.774200000000 GHz i Avg Type: Log-Pwr
NFE PNO: Fast GO Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 18 dB

Ref Offset 34.16 dB
Ref 20.00 dBm

MKR| MODE| TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE

1 Illllﬂ_m 232" dBm| |
a4 rr 1

SoOORNIN AN
m

=

&

8
@
B
2
&

Figure 49 - 469.975 MHz - 600 MHz to 6 GHz

FCC 47 CER Part 90, Limit Clause 90.210

The EUT shall comply with emission mask B as per FCC 47 CFR Part 90, clause 90.210.

Industry Canada RSS-119, Limit Clause 5.8

The EUT shall comply with emission mask B as per Industry Canada RSS-119, clause 5.8.
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2.4.7

Test Location and Test Equipment Used

This test was carried out in RF Laboratory 1.

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due

(months)
Attenuator (10 dB, 75 W) Bird 8308-100 386 12 23-Jul-2020
Power Supply Unit Hewlett Packard 6253A 441 - O/P Mon
Attenuator (10dB, 10W) Bird 8343-100 478 - O/P Mon
Attenuator (10dB/100W) Bird 8343-100 495 12 18-Nov-2020
Rubidium Standard Rohde & Schwarz XSRM 1316 6 16-Apr-2020
Multimeter Iso-tech IDM101 2424 12 12-Dec-2020
Filter (Hi Pass) Mini-Circuits NHP-600 2834 12 25-0Oct-2018
Attenuator (30dB/50W) Aeroflex / Weinschel 47-30-34 3164 12 26-Feb-2021
Hygrometer Rotronic 1-1000 3220 12 25-Sep-2020
Frequency Standard Spectracom gjggrgggg ¢ 1200- 4393 6 16-Apr-2020
PXA Signal Analyser Keysight Technologies N9030A 4654 12 21-Oct-2020
Network Analyser Keysight Technologies E5063A 5018 12 20-May-2020
Cable (18 GHz) Rosenberger LU7-036-2000 5035 - O/P Mon
’I\Eﬁlggglc’;nic Calibration Keysight Technologies 85093C 5188 12 21-May-2020
1 Meter Cable Teledyne PR90-088-1MTR 5193 12 30-Jul-2020

Table 14

O/P Mon — Output Monitored using calibrated equipment
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2.5

2.51

2.5.2

253

254

Radiated Spurious Emissions
Specification Reference

FCC 47 CFR Part 90, Clause 90.210
FCC 47 CFR Part 2, Clause 2.1053
Industry Canada RSS-119, Clause 5.8
ISED RSS-GEN, Clause 6.13

Equipment Under Test and Modification State
SCG22 S/N: 1PR002007GPH5XYV - Modification State 0
Date of Test

16-March-2020

Test Method

Testing was performed in accordance with ANSI C63.26, clause 5.5.

Prescans and final measurements were performed using the direct field strength method. The
regulatory limit of -13 dBm/MHz has been converted to a field strength limit in accordance with
ANSI C63.26, clause 5.2.7 equation c)

Example calculation

E (dBuV/m) = EIRP (dBm) - 20log(d) + 104.8 where (d) is the measurement distance.
E (dBuV/m) = -13 - 20log(3) + 104.8

E (dBuV/m) = 82.26

Semi-anechoic Chamber
Mast
e 3 m EUT
Antennay
Absorbant Material 15m,
e T '----; (Measurements > 1 GHz)
1 ' RF 1-4m
Pre-amdi= Eers) | )|{
- l -------------- T Tumtable
Ethernet| Remote Access Mast Control }----------: i Turmtable Control
Device | | ! !
: O | | Measuing |
:Pre-amp : Spectrum Analyser Computer

1 Antenna is boresighted for measurements < 1 GHz.
» Height from the EUT to ground is 0.8 m for measurements <1 GHz.

Figure 50 — Test Setup Diagram

The EUT was placed on the non-conducting platform in a manner typical of a normal installation.
Ports on the EUT were terminated with loads as described in ANSI C63.4 clause 6.2.4. For multiple
connectors of the same type, additional interconnecting cables were connected and pre-scans
performed to determine whether the level of the emissions were increased by >2 dB.
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2.5.5 Environmental Conditions

Ambient Temperature 18.3°C
Relative Humidity 35.1%

2.5.6 Test Results

TETRA 406 MHz to 430 MHz - Transmit

Frequency | Level Limit Margin Detector Angle (°) Height | Polarisation | Orientation
(MHz) (dBpv/m) (dBpv/m) (dB) (cm)

*

Table 15 - 406.1125 MHz — 30 MHz to 5 GHz

*No emissions were detected within 10 dB of the limit.

Level (dBuMim)
T

200

Start 30 MHz Stop 5000 MHz

3000
3500
4000
4500 -
000

I
=
g
5]

500

1000
1500 -
2000

&
Frequency (MHz)

Figure 51 - 406.1125 MHz - 30 MHz to 5 GHz - Vertical

COMMERCIAL-IN-CONFIDENCE Page 45 of 73



Document 75948283-05 Issue 02
COMMERCIAL-IN-CONFIDENCE

150.0

T
—— PeskTrsce
——  Pesk Limt
1400 |-

1300 -

1200 -

100 -

Level (dBuMYm)
8
5
T

400 -

Start 30 Mz

300 1
2
g

Stop 5000 MHz
I

=]
g

1000 -
1500 -
2000
3000 -
3500 -
4000 -
4500 -
000

&
Frequency (MHz)

Figure 52 - 406.1125 MHz - 30 MHz to 5 GHz - Horizontal
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&

Frequency | Level Limit Margin Detector Angle (°) Height [ Polarisation | Orientation
(MHz) (dBuv/m) (dBuv/m) (dB) (cm)
*
Table 16 - 418.0500 MHz — 30 MHz to 5 GHz
*No emissions were detected within 10 dB of the limit.
150.0 T Trace
1400 |- 4
1300 -
1200 - 4
1100 - |
1000 .
3
2
800 - 4
50. -
400 ]
Start 30 MHz Stop 5000 MHz.
»e - = - - - = = = - =
k - - § Freqfen:y (MHz} ’ ° : : ;
Figure 53 - 418.0500 MHz - 30 MHz to 5 GHz - Vertical
150.0 T T T T T I 1 o
- PE!(L;'\’\‘(
1400 -
1300 -
1200 4
100 4
1000 - —
E
2
800 - .
50. 4
400 -
- Start 30 MHz —I. | | | | | " | | Stop 5000 MHz
) - . E‘ Freqfen:y (MHz) ° : : : s

Figure 54 - 418.0500 MHz - 30 MHz to 5 GHz - Horizontal
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&

Frequency | Level Limit Margin Detector Angle (°) Height [ Polarisation | Orientation
(MHz) (dBuv/m) (dBuv/m) (dB) (cm)
Table 17 - 429.9875 MHz — 30 MHz to 5 GHz
*No emissions were detected within 10 dB of the limit.
: 1000 =
2

200 | <
Start 30 MHz Stop 5000 MHz.
20 | | | | | | | |
g g8 8 g g g g g8 8 g
8 2 g 2 g g g g
Frequency (MHz)
Figure 55 - 429.9875 MHz - 30 MHz to 5 GHz - Vertical
1500 T T T T T T T
—— Peak Trace
= Peak Limit
1400 - -
1300 -
1200 *
1100 - *
1000 B
£
=
2
g wol 1
z
&
kK
800 - 4
50. .
400 -
Start 30 MHz Stop 5000 MHz
30.

|
=]
=]
]
&

500 [
3500
4000

1000
1500
2000 ~
3000

Frequency (MHz)

4500

o
g
=]

Figure 56 - 429.9875 MHz - 30 MHz to 5 GHz - Horizontal
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TETRA 450 MHz to 470 MHz - Transmit

©

Frequency | Level Limit Margin Detector Angle (°) Height [ Polarisation | Orientation
(MHz) (dBpv/m) (dBpv/m) (dB) (cm)
899.931 76.14 82.20 6.06 Peak 301 105 Vertical -

Table 18 - 450.025 MHz — 30 MHz to 5 GHz

No other emissions were detected within 10 dB of the limit.

——  Pesk Limt

Level (dBuMYm)
T

200

Start 30 MHz

Stop 5000 MHz

I
=]
g
5]

500
1000 -
1500 -
2000
3000 -
3500 -
4000 -
4500 -
000

& =
Frequency (MHz)

Figure 57 - 450.025 MHz - 30 MHz to 1 GHz - Vertical
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150.0

T
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1400 |-

1300 -

1200 -

100 -

Level (dBuMYm)
8
5
T

400 -

Start 30 MHz

300 1
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Figure 58 - 450.025 MHz - 30 MHz to 1 GHz - Horizontal
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&

Frequency | Level Limit Margin Detector Angle (°) Height [ Polarisation | Orientation
(MHz) (dBuv/m) (dBuv/m) (dB) (cm)
*
Table 19 - 460.025 MHz — 30 MHz to 5 GHz
*No emissions were detected within 10 dB of the limit.
150.0 T B
1400 |- 4
1300 -
1200 - |
1100 - |
1000 .
3
2
800 - 4
50. -
400 ]
Start 30 MHz Stop 5000 MHz.
»e - = - - - = = = - =
k - - § Freqfen:y (MHz} ’ ° : : ;
Figure 59 - 460.025 MHz - 30 MHz to 5 GHz - Vertical
150.0 T T T T T T 1 o
- P;!(LE'\’\‘(
1400 -
1300 -
1200 4
100 4
1000 - —
E
2
800 - .
50 8
400 -
- Start 30 MHz —I. | | | | | " | | Stop 5000 MHz
) - . E‘ Freqfen:y (MHz) ° ¢ : ¥ i

Figure 60 - 460.025 MHz - 30 MHz to 5 GHz - Horizontal

COMMERCIAL-IN-CONFIDENCE

Page 51 of 73



Document 75948283-05 Issue 02
COMMERCIAL-IN-CONFIDENCE

&

Frequency | Level Limit Margin Detector Angle (°) Height [ Polarisation | Orientation
(MHz) (dBuv/m) (dBuv/m) (dB) (cm)
*
Table 20 - 469.975 MHz — 30 MHz to 5 GHz
*No emissions were detected within 10 dB of the limit.
150.0 T B
1400 |- 4
1300 -
1200 - |
1100 - |
1000 .
3
2
800 - 4
50. -
400 ]
Start 30 MHz Stop 5000 MHz.
»e - = - - - = = = - =
k - - § Freqfen:y (MHz} ’ ° : : ;
Figure 61 - 469.975 MHz - 30 MHz to 5 GHz - Vertical
150.0 T T T T T I 1 o
- PE!(L;'\’\‘(
1400 -
1300 -
1200 4
100 4
1000 - —
E
2
800 - .
50 8
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- Start 30 MHz —I. | | | | | " | | Stop 5000 MHz
) - . E‘ Freqfen:y (MHz) ° ¢ : ¥ i

Figure 62 - 469.975 MHz - 30 MHz to 5 GHz - Horizontal
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2.5.7

ECC 47 CFR Part 90, Limit Clause 90.210

©

The EUT shall comply with emission mask B as per FCC 47 CFR Part 90, clause 90.210.

Industry Canada RSS-119, Limit Clause 5.8

The EUT shall comply with emission mask B as per Industry Canada RSS-119, clause 5.8.

Test Location and Test Equipment Used

This test was carried out in EMC Chamber 5.

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due
(months)
Screened Room (5) Rainford Rainford 1545 36 23-Jan-2021
Turntable Controller Inn-Co GmbH CO 1000 1606 - TU
DC Power Supply Hewlett Packard 6269B 1909 - TU
Multimeter Iso-tech IDM101 2417 12 11-Nov-2020
Antenna with permanent | o CBL6143 2904 |24 30-Sep-2021
attenuator (Bilog)
Comb Generator Schaffner RSG1000 3034 - TU
g"#)"e (vellow, Rx, Km-KM | 5ot cables KPS 19012000 yso7 |6 09-Jun-2020
Mast Controller Maturo Gmbh NCD 4810 - TU
Tilt Antenna Mast Maturo Gmbh TAM 4.0-P 4811 - TU
4dB Attenuator Pasternack PE7047-4 4935 24 30-Sep-2021
Hygrometer Rotronic HP21 4989 12 02-May-2020
EmX Emissions Software | TUV SUD EmX 5125 - Software
8 Meter Cable Teledyne PR90-088-8MTR 5212 12 30-Aug-2020
Horn Antenna (1-10GHz) Schwarzbeck BBHA 9120 B 5215 12 10-Mar-2021
EMI Test Receiver Rohde & Schwarz ESW44 5382 12 08-0ct-2020
Table 21

TU - Traceability Unscheduled
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2.6
2.6.1

2.6.2

2.6.3

2.64

2.6.5

2.6.6

Frequency Stability
Specification Reference

FCC 47 CFR Part 90, Clause 90.213
FCC 47 CFR Part 2, Clause 2.1055
Industry Canada RSS-119, Clause 5.3
ISED RSS-GEN, Clause 6.11

Equipment Under Test and Modification State
SCG22 S/N: 1PR002007GPH5XYV - Modification State 0
Date of Test

31-March-2020 to 06-April-2020

Test Method

This test was performed in accordance with ANSI C63.26, Clause 5.6. and the requirements of
FCC 47 CFR Part 2, Clause 2.1055 (a)(2), (d)(1).

The EUT was set to transmit on maximum power with an unmodulated carrier on bottom, middle
and top channels. The EUT was connected to a spectrum analyser using an external 10 MHz
frequency reference. The difference between the frequency of the fundamental and the frequency
of the assigned channel in accordance with the manufacturer's documentation was recorded. In
accordance with FCC 47 CFR, Clause 2.1055, the temperature was varied from -30 °C to +50 °C in
10 ° steps at nominal voltage and at ambient temperature for both minimum and maximum voltage
extremes.

Environmental Conditions

Ambient Temperature  22.2-25.7 °C
Relative Humidity 18.6- 39.3%

Test Results

TETRA 406 MHz to 430 MHz - Transmit

Voltage Frequency Error (ppm)

406.1125 MHz 418.0500 MHz 429.9875 MHz
10.8 'V DC 0.092 0.090 0.087
15.6 VDC 0.111 0.072 0.070

Table 22 - Frequency Stability Under Voltage Variations
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Temperature Frequency Error (ppm)
406.1125 MHz 418.0500 MHz 429.9875 MHz

+50.0 °C 0.055 0.072 0.070
+40.0 °C 0.073 0.072 0.070
+30.0 °C 0.055 0.054 0.052
+20.0 °C 0.037 0.036 0.035
+10.0 °C 0.074 0.090 0.070
0°C 0.185 0.197 0.192
-10.0 °C 0.148 0.144 0.140
-20.0°C 0.203 0.179 0.192
-30.0°C 0.092 0.126 0.140

Table 23 - Frequency Stability Under Temperature Variations
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TETRA 450 MHz to 470 MHz - Transmit

Voltage Frequency Error (ppm)

450.025 MHz 460.025 MHz 469.975 MHz
10.8 'V DC 0.083 0.081 0.080
15.6 V DC 0.083 0.098 0.096

Table 24 - Frequency Stability Under Voltage Variations

Temperature Frequency Error (ppm)

450.025 MHz 460.025 MHz 469.975 MHz
+50.0 °C 0.083 0.082 0.064
+40.0 °C 0.067 0.065 0.064
+30.0 °C 0.033 0.049 0.048
+20.0 °C 0.033 0.049 0.048
+10.0 °C 0.083 0.082 0.080
0°C 0.183 0.196 0.207
-10.0 °C 0.167 0.147 0.144
-20.0°C 0.183 0.179 0.176
-30.0°C 0.133 0.130 0.144

FCC 47 CFR Part 90, Limit Clause 90.213

5 ppm

Industry Canada RSS-199, Limit Clause 5.3

5 ppm

COMMERCIAL-IN-CONFIDENCE

Table 25 - Frequency Stability Under Voltage Variations
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2.6.7

COMMERCIAL-IN-CONFIDENCE

Test Location and Test Equipment Used

This test was carried out in RF Laboratory 1.

©

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due
(months)
Power Supply Unit Hewlett Packard 6253A 441 - O/P Mon
Rubidium Standard Rohde & Schwarz XSRM 1316 6 16-Apr-2020
Multimeter Iso-tech IDM101 2424 12 12-Dec-2020
Climatic Chamber TAS Micro 225 2892 - O/P Mon
Attenuator (30dB/50W) Aeroflex / Weinschel 47-30-34 3164 12 26-Feb-2021
Thermocouple Fluke 51 3172 |12 02-Jan-2021
Thermometer
Hygrometer Rotronic 1-1000 3220 12 25-Sep-2020
SecureSync 1200-
Frequency Standard Spectracom 0408-0601 4393 6 16-Apr-2020
PXA Signal Analyser Keysight Technologies N9030A 4654 12 21-Oct-2020
Network Analyser Keysight Technologies E5063A 5018 12 20-May-2020
Cable (18 GHz) Rosenberger LU7-036-2000 5035 - O/P Mon
’I\E/llgghrlt‘)anlc Calibration Keysight Technologies 85093C 5188 12 21-May-2020
1 Meter Cable Teledyne PR90-088-1MTR 5193 12 30-Jul-2020

Table 26

O/P Mon — Output Monitored using calibrated equipment
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2.7
271

2.7.2

2.7.3

274

275

2.7.6

Transient Frequency Behaviour
Specification Reference

FCC 47 CFR Part 90, Clause 90.214
Industry Canada RSS-119, Clause 5.9

Equipment Under Test and Modification State
SCG22 S/N: 1PR002007GPH5XV - Modification State 0
Date of Test

06-April-2020 to 07-April-2020

Test Method

This test was performed on bottom, middle and top frequencies using an unmodulated carrier
output from the EUT and measured on a spectrum analyser in accordance with TIA Standard 603
(Referenced in Industry Canada RSS-119, Clause 5.9).

The EUT configuration application used to transmit an unmodulated signal was 2.25 kHz higher
than the nominal centre frequency of the channel. Therefore, the trace plots recorded were centred
on 2.25 kHz higher than the bottom, middle and top nominal centre frequencies.

Environmental Conditions

Ambient Temperature 23.0-25.0°C
Relative Humidity 27.8-33.2%

Test Results

TETRA 406 MHz to 430 MHz - Transmit

@ IFB 500 kHz

Ref 0 Hz *Att 10 dB AQT 100 ms

seL

0
i
H
g

(]

—Zs5k

Center 406.11475 MHz 10 ms/

Date: 6.APR.2020 16:14:17

Figure 63 - 406.1125 MHz, Switch On Transients
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1

® IFB 500 kHz

Ref 0 Hz * ALt 10 dB AQT 100 ms

TRG

F-20k

!

Center 406.11475 MHz 10 ms/

Date: 6.APR.2020 16:21:59

Figure 64- 406.1125 MHz, Switch Off Transients

® IFB 500 kHz
Ref 0 Hz *Att 10 dB AQT 100 ms
sGL
TRG
| -
Center 418.05225 MHz 10 ms/
Date: 6.APR.2020 16:58:07

Figure 65 - 418.0500 MHz, Switch On Transients
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&

IFE 500 kHz

Hz * ALt 10 dB AQT 100 ms

1

TRG

F-20k

—25k

It

Center

418.05225 MHz 10 ms/

Date: 6.APR.2020 17:04:09

Figure 66- 418.0500 MHz, Switch Off Transients

® IFB 500 kHz
Ref 0 Hz *Att 10 dB AQT 100 ms
sGL
TRG
EXT
Center 429.98975 MHz 10 ms/
Date: 6.APR.2020 17:24:45

Figure 67 - 429.9875 MHz, Switch On Transients
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® IFB 500 kHz
Ref 0 Hz «Att 10 dB AQT 100 ms
20k L I“
sGL
TRG
|10k
|5k
EXT
-5
F-10x
—25k
Ccenter 429.98975 MHz 10 ms/
Date: 6.APR.2020 17:26:02

Figure 68- 429.9875 MHz, Switch Off Transients
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TETRA 450 MHz to 470 MHz - Transmit

® IFB 500 kHz
Ref 0 Hz *Att 10 dB AQT 100 ms
2]
TRG
J EXT
I
Center 450.02725 MHz 10 ms/
Date: 7.APR.2020 10:37:26
Figure 69 - 450.025 MHz, Switch On Transients
® IFB 500 kHz
Ref 0 Hz *Att 10 dB AQT 100 ms
oo [ A ]
[z nd
=a
[~ Sk
‘
_—
F-10k
Center 450.02725 MHz 10 ms/
Date: 7.APR.2020 10:40:28

Figure 70- 450.025 MHz, Switch Off Transients
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® IFE 500 kHz
Ref 0 Hz *Att 10 dB AQT 100 ms
L= ]
Center 460.02725 MHz 10 ms/
Date: 7.APR.2020 10:44:31
Figure 71 - 460.025 MHz, Switch On Transients
® IFB 500 kHz
Ref 0 Hz *Att 10 dB AQT 100 ms
2]
1
-
-
Center 460.02725 MHz 10 ms/

Date: 7.APR.2020 10:46:59

Figure 72- 460.025 MHz, Switch Off Transients
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® IFE 500 kHz
Ref 0 Hz *Att 10 dB AQT 100 ms
—
L= ]
~ .
Center 469.97725 MHz 10 ms/
Date: 7.APR.2020 10:50:43
Figure 73 - 469.975 MHz, Switch On Transients
® IFB 500 kHz
Ref 0 Hz *Att 10 dB AQT 100 ms
2]
Lo =a
1
-
-
UL
Center 469.97725 MHz 10 ms/
Date: 7.APR.2020 10:52:40

Figure 74- 469.975 MHz, Switch Off Transients
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ECC 47 CFR Part 90, Limit Clause 90.214

Industry Canada RSS-119, Limit Clause 5.9

Time Interval Maximum Frequency 150 to 174 MHz 421 to 512 MHz
Difference

Transient Frequency Behaviour for Equipment Designed to Operate on 25 kHz Channels

T. +25.0 kHz 5.0 ms 10.0 ms

T, +12.5 kHz 20.0 ms 25.0 ms

Ts + 25.0 kHz 5.0 ms 10.0 ms

Transient Frequency Behaviour for Equipment Designed to Operate on 12.5 kHz Channels

T. +12.5 kHz 5.0 ms 10.0 ms

T +6.25 kHz 20.0 ms 25.0 ms

Ts +12.5 kHz 5.0 ms 10.0 ms

Transient Frequency Behaviour for Equipment Designed to Operate on 6.25 kHz Channels

T. +6.25 kHz 5.0 ms 10.0 ms

T +3.125 kHz 20.0 ms 25.0 ms

Ts +6.25 kHz 5.0 ms 10.0 ms

Table 27

COMMERCIAL-IN-CONFIDENCE

Channel Bandwidth Time Intervals Maximum Frequency Transient Duration Limit (ms)
(kHz) Difference (kHz)
138 to 174 MHz 406.1 to 512 MHz
25.0 ty +25.0 5 10
t +12.5 20 25
ts +25.0 5 10
12.5 t1 +125 5 10
3 +6.25 20 25
t3 +125 5 10
6.25 ty +6.25 5 10
3 +3.125 20 25
ts +6.25 5 10
Table 28
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2.7.7

COMMERCIAL-IN-CONFIDENCE

Test Location and Test Equipment Used

This test was carried out in RF Laboratory 1.

©

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due

(months)
Signal Generator Rohde & Schwarz SMX 115 12 15-Jul-2020
Power Divider Weinschel 1506A 604 12 23-Apr-2020
Rubidium Standard Rohde & Schwarz XSRM 1316 6 16-Apr-2020
Multimeter Iso-tech IDM101 2424 12 12-Dec-2020
Attenuator (30dB/50W) Aeroflex / Weinschel 47-30-34 3164 12 26-Feb-2021
Hygrometer Rotronic 1-1000 3220 12 25-Sep-2020
Signal Analyser Rohde & Schwarz FSQ 26 3545 12 27-Mar-2021
Frequency Standard Spectracom gjg;?gg? ¢ 1200- 4393 6 16-Apr-2020
1 metre N-Type Cable Florida Labs mmg-2358P-39.4- 4510 |12 18-Jul-2020
Network Analyser Keysight Technologies E5063A 5018 12 20-May-2020
Cable (18 GHz) Rosenberger LU7-036-2000 5035 - O/P Mon
’I\E/llgghrlt‘)anic Calibration Keysight Technologies 85093C 5188 12 21-May-2020
1 Meter Cable Teledyne PR90-088-1MTR 5193 12 30-Jul-2020

Table 29
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2.8
2.81

2.8.2

2.8.3

284

2.8.5

2.8.6

Adjacent Channel Power
Specification Reference

FCC 47 CFR Part 90, Clause 90.221
Industry Canada RSS-119, Clause 5.8.9.1

Equipment Under Test and Modification State
SCG22 S/N: 1PR002007GPH5XV - Modification State 0
Date of Test

07-April-2020

Test Method

This test was performed conducted on the modulated carrier output from the EUT, measured using
a spectrum analyser. The spectrum analyser was set to the transmit frequency, span to 0.2 MHz to
measure the 3 x 25 kHz adjacent channels below and above the carrier.

A measurement integration bandwidth of 18 kHz was set, and the measurement used the Adjacent
Channel Power function of the spectrum analyser.

Environmental Conditions

Ambient Temperature 22.2-226°C
Relative Humidity 31.4-33.6%

Test Results

TETRA 406 MHz to 430 MHz - Transmit

Offset (kHz) Adjacent Channel Power (dB)
406.1125 MHz 418.0500 MHz 429.9875 MHz
-25 -63.62 -63.47 -63.23
+25 -62.47 -62.57 -61.55
-50 -71.52 -71.45 -71.61
+50 -71.57 -71.84 -72.11
-75 -76.97 -76.88 -76.92
+75 -76.89 -76.88 -77.20
Table 30
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| Keysight Spectrum Analyzer - ACP \i/@l@
| RF [soe bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 01:17:57 PM Apr07, 2020
|éenter Freq 406.112500 MHz | Center Freq: 406.112500 MHz Radio $td: None
NFE c— Trig: FreeRun Avg|Hold:>10/10
I ‘ IFGain:Low #Atten: 20dB Radio Device: BTS
Ref Offset 32.17 dB
15 dBldiv Ref 60.00 dBm
Log
45.0 \S sl =S|
00 -63.6 dc . -p2.5 dBc
ST UdET -ITOUET JJMM\‘ -TTHdBC -TOYOET
150
0.00 { lk
160 jJ \\
-30.0 b .-
150 it I o . -
S R W Ly B | i e W AN
-60.0
-75.0
Center 406.1125 MHz Span 200.0 kHz
Res BW 1 kHz #VBW 1 kHz Sweep 762.6 ms
Total Carrier Power ~ 39.722dBm/ 18.00 kHz ACP-IBW
. Lower Upper
Carrier Power Filter  OffsetFreq  Integ BW dBc  dBm dBc dBm  Filter
1 30722dBm/ 18.00kHz -3dB 25.00 kHz 18.00kHz 6362 -2390 6247 -2275 -3dB
50.00 kHz 18.00kHz -71.52 -31.79 -71.57 -3185 -3dB
75.00 kHz 18.00kHz 7697 -3725 7689 3717 -3dB
MSG ISTATUS
Figure 75 - 406.1125 MHz
—
s Keysight Spectrum Analyzer - ACP ==
[ RF [soa oC | [ SENSE:EXT| SOURCE OFF | ALIGN AUTO | 01:39:43 PM Apr 07, 2020
||Center Freq 418.050000 MHz | Center Freq: 418.050000 MHz Radio Std: None
NEE ) Trig: Free Run Avg|Hold:>10/10
‘ IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 32.2 dB
15 dBldliv Ref 60.00 dBm
Log
450 e
-63.5df -52.6 dBc
300 FE9dET —TT5dB¢ P AV T8 aBT TETdRC
150 f .\‘\
0.00 ; \
-15.0 j L
-30.0
-45.0 TN 0 waastialil I T e, | i
.- rrs o] sttt
-£0.0
-76.0
Center 418.0500 MHz Span 200.0 kHz
Res BW 1 kHz #/BW 1 kHz Sweep 762.6 ms|
Total Carrier Power ~ 39.959 dBm/ 18.00 kHz ACP-IBW
. Lower Upper
Carrier Power Filter  OffsetFreq  Integ BW dBc dBm dBc  dBm  Filter
1 39.959dBm/ 18.00kHz -3dB 25.00 kHz 18.00kHz 6347 -2351 B257 2261 -3dB
50.00 kHz 18.00kHz 7145 3149 7184 3188 -3dB
75.00 kHz 1800kHz -7688 -3692 -7688 -3692 -3dB
MSG ISTATUS

COMMERCIAL-IN-CONFIDENCE

Figure 76 - 418.0500 MHz
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| Keysight Spectrum Analyzer - ACP \i/@l@
| RF [soe bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 02:04:08 PM Apr 07, 2020
|éenter Freq 429.987500 MHz | Center Freq: 429.987500 MHz Radio $td: None
NFE c— Trig: FreeRun Avg|Hold:>10/10
I ‘ IFGain:Low #Atten: 20dB Radio Device: BTS
Ref Offset 32.19 dB
15 dBldiv Ref 60.00 dBm
Log
45.0 AR RIreI=aam
00 -63.2 dfc . -p1.5 dBc
FE9deT -TTHdBT (U-\J""\H,nw‘h -TITdET STTZagT
150
0.00 [ H
-15.0 H \
-30.0
450 P, MMM P
i L] - i S T
-60.0
-75.0
Center 429.9875 MHz Span 200.0 kHz
Res BW 1 kHz #VBW 1 kHz Sweep 762.6 ms
Total Carrier Power ~ 40.028 dBm/ 18.00 kHz ACP-IBW
. Lower Upper
Carrier Power Filter  OffsetFreq  Integ BW dBc  dBm dBc dBm  Filter
1 40.028 dBm/ 18.00kHz -3dB 25.00 kHz 18.00kHz 6323 -2321 6155 -2152 -3dB
50.00 kHz 18.00kHz -71.61 -31.58 -7211 -32.09 -3dB
75.00 kHz 18.00kHz 7692 -3690 -7720 -37.17 -3dB
MSG ISTATUS
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Figure 77 - 429.9875 MHz
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TETRA 450 MHz to 470 MHz - Transmit
Offset (kHz) Adjacent Channel Power (dB)
450.025 MHz 460.025 MHz 469.975 MHz
-25 -62.93 -61.93 -61.45
+25 -62.57 -61.43 -60.94
-50 -71.99 -72.12 -71.89
+50 -71.94 -72.27 -72.14
-75 -77.17 -77.01 -77.23
+75 -76.99 -77.30 -77.18
Table 31
s Keysight Spectrum Analyzer - ACP [iﬂi]@
[ RF [soq oc | | | SENSE:EXT| SOURCE OFF ALIGN AUTO | 02:18:16 PM Apr07, 2020
Eenter Freq 450.025000 MHz | Center Freq: 450.025000 MHz Radio Std: None
NEE ) Trig: Free Run Avg|Hold:>10/10
‘ IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 32.19 dB
||15 dBidiv Ref 60.00 dBm
Log
450 [ =
-629d§ -52.6 dBc
00 qBT UTBT A “TTYTBT TAET
150 [
00 / \
6o [ \
-30.0 lk
-15.0 o= -’“'””’W W""‘*‘V‘“ P R
T —— Rl v e—
-60.0
-75.0
Center 450.0250 MHz Span 200.0 kHz
Res BW 1kHz #VBW 1 kHz Sweep 762.6 ms
Total Carrier Power ~ 40.146 dBm/ 18.00 kHz ACP-IBW
Lower Upper
Carrier Power Filter  OffsetFreq  Integ BW dBc dBm dBc  dBm  Filter
1 40146 dBm/ 18.00kHz -3dB 25.00 kHz 18.00kHz 6293 -2279 B257 2243 -3dB
50.00 kHz 1800kHz 7199 3185 7194 3179 3dB
75.00 kHz 18.00kHz 7717 3703 -7699 3684 -3dB
MSG ISTATUS

Figure 78 - 450.025 MHz
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| Keysight Spectrum Analyzer - ACP \i/@l@
| RF [soe bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 02:33:00 PM Apr07, 2020
|éenter Freq 460.025000 MHz | Center Freq: 460.025000 MHz Radio $td: None
NFE c— Trig: FreeRun Avg|Hold:>10/10
I IFGain:Low #Atten: 20dB Radio Device: BTS
Ref Offset32.2 dB
15 dBldiv Ref 60.00 dBm
Log
45.0 [ =
00 -61.9dfc " -p14 dBc
-F7TodeET A = ST T -TI3dET STT3agT
150
0.00 'I ‘1
150 / \&
-30.0 L -v
150 et fomrpre] e WY " Fa
T e bt
-60.0
-75.0
[Center 460.0250 MHz Span 200.0 kHz
Res BW 1 kHz #VBW 1 kHz Sweep 762.6 ms
Total Carrier Power ~ 40.185dBm/ 18.00 kHz ACP-IBW
. Lower Upper
Carrier Power Filter  OffsetFreq  Integ BW dBc  dBm dBc dBm  Filter
1 40.185dBm/ 18.00kHz -3dB 25.00 kHz 18.00kHz 6193 -21.74 6143 -2125 -3dB
50.00 kHz 18.00kHz -7212 -31.94 7227 -3208 -3dB
75.00 kHz 18.00kHz 7701 -3682 7730 3711 -3dB
MSG ISTATUS
Figure 79 - 460.025 MHz
—
s Keysight Spectrum Analyzer - ACP ==
[ RF [soa oC | [ SENSE:EXT[SOURCE OFF[  ALIGN AUTO | 02:38:27 PM Apr 07, 2020
||Center Freq 469.975000 MHz | Center Freq: 469.975000 MHz Radio Std: None
NEE ) Trig: Free Run Avg|Hold:>10/10
‘ IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 32.2 dB
15 dBldliv Ref 60.00 dBm
Log
45.0 [t =
-61.4 dfc -0.9 dBc
0.0 a8e TTYaET f,,,w T TOBT e
1510 f ‘lhl\
0.00 f \
-15.0 ,JJ \‘.
-30.0 s 1
450 e R = W B
I ot AR
-£0.0
-75.0
Center 469.9750 MHz Span 200.0 kHz
Res BW 1 kHz #/BW 1 kHz Sweep 762.6 ms|
Total Carrier Power  40.412dBm/ 18.00 kHz ACP-IBW
. Lower Upper
Carrier Power Filter  OffsetFreq  Integ BW dBc dBm dBc  dBm  Filter
1 40412dBm/ 1800kHz -3dB 25.00 kHz 18.00kHz 6145 -2103 B094 2053 -3dB
50.00 kHz 18.00kHz 7189 3148 7214 3173 -3dB
75.00 kHz 1800kHz -7723 -3682 -7718 -3677 -3dB
MSG ISTATUS
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Figure 80 - 469.975 MHz
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2.8.7
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FCC Part 90, Limit Clause 90.221(b)

Frequency Offset

Maximum ACP (dBc) for devices < 1W

Maximum ACP (dBc) for devices > 1W

25 kHz -55 -60
50 kHz -70 -70
75 kHz -70 -70

Table 32

NOTE: In any case, no requirement in excess of -36 dBm shall apply.

Industry Canada RSS-119. Limit Clause

None specified for 406 to 430 MHz and 450 to 470 MHz.

Test Location and Test Equipment Used

This test was carried out in RF Laboratory 1.

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due

(months)
Power Supply Unit Hewlett Packard 6253A 441 - O/P Mon
Rubidium Standard Rohde & Schwarz XSRM 1316 6 16-Apr-2020
Multimeter Iso-tech IDM101 2424 12 12-Dec-2020
Attenuator (30dB/50W) Aeroflex / Weinschel 47-30-34 3164 12 26-Feb-2021
Hygrometer Rotronic 1-1000 3220 12 25-Sep-2020
Frequency Standard Spectracom gjggrgggf ¢ 1200- 4393 6 16-Apr-2020
PXA Signal Analyser Keysight Technologies N9030A 4654 12 21-Oct-2020
Network Analyser Keysight Technologies E5063A 5018 12 20-May-2020
Cable (18 GHz) Rosenberger LU7-036-2000 5035 - O/P Mon
’I\Eﬁlggglc’;nic Calibration Keysight Technologies 85093C 5188 12 21-May-2020
1 Meter Cable Teledyne PR90-088-1MTR 5193 12 30-Jul-2020

Table 33

O/P Mon — Output Monitored using calibrated equipment
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3 Measurement Uncertainty

For a 95% confidence level, the measurement uncertainties for defined systems are:

Test Name Measurement Uncertainty

Transient Frequency Behaviour +0.2 Hz

Types of Emissions -

Adjacent Channel Power +3.0dB
Frequency Stability + 11 Hz
Radiated Spurious Emissions 30 MHz to 1 GHz: + 5.2 dB
1 GHz to 18 GHz: + 6.3 dB
Spurious Emissions at Antenna Terminals +3.45dB
Bandwidth Limitations + 58.05 Hz
Maximum Conducted Output Power +3.2dB
Table 34

Measurement Uncertainty Decision Rule

Determination of conformity with the specification limits is based on the decision rule according to
IEC Guide 115: 2007, clause 4.4.3 and 4.5.1.
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