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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

5 July 2021

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

DETNET SOUTH AFRICA (PTY) LTD
DETNET SOUTH AFRICA (PTY) LTD
CE4

18400000C - (Conducted Tests)
153000220 - (Radiated Tests)

V6
45232
1

FCC 47 CFR Part 15C: 2019
ISED RSS-247: Issue 2 (02-2017)
ISED RSS-GEN: Issue 5 (04-2018) + A1 (03-2019)

4500432723
05-August-2020

25-January-2021
18-January-2021
24-May-2021

Callum Smith and Lewis Hoe
ANSI C63.10 (2013)
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v

1.3

Brief Summary of Results

A brief summary of the tests carried out in accordance with FCC 47 CFR Part 15C and ISED RSS-247 and ISED RSS-GEN is shown below.

Specification Clause
Section Test Description Result Comments/Base Standard
FCC Part 15C RSS-247 RSS-GEN

Configuration and Mode: Tagger - Battery powered - 915 MHz transmitter

2.1 15.247 (b), 5.4 6.12 Maximum Conducted Output Power Pass ANSI C63.10 (2013)

29 15.247 (a)(1) 5.1 ) Frequency Hopping Systems - Average Pass ANSI C63.10 (2013)
Time of Occupancy

23 15.247 (a)(1) 5.1 ) grequen_cy Hopping Systems - Channel Pass ANSI C63.10 (2013)

eparation

24 15.247 (a)(1) 5.1 _ Frequ_ency Hopping Systems - Number of Pass ANSI C63.10 (2013)
Hopping Channels

25 15.247 (a)(1), 5.1 6.7 Freque.ncy Hopping Systems - 20 dB Pass ANSI C63.10 (2013)
Bandwidth

2.6 15.247 (d), 5.5 - Authorised Band Edges Pass ANSI C63.10 (2013)

2.7 15'214572(8% and 5.5 6.13 Spurious Radiated Emissions Pass ANSI C63.10 (2013)

COMMERCIAL-IN-CONFIDENCE
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Application Form

Technical Description:

(Please provide a brief description of the
intended use of the equipment including
the technologies the product supports)

Blasting control of electronic detonators

Manufacturer: DetNet South Africa Pty (Ltd)
Model: DGPS CE4 Commander
Part Number: 18400000C

Hardware Version: V6

Software Version: 45232

FCC ID of the product under test — see guidance here 2ARNH-18462290

24476-18462290

IC ID of the product under test — see guidance here

Table 3
Intentional Radiators

Technology RF WiFi NFC
Frequency Range g g _
(MHz to MHz) 902-928 2412-2457 13.553-13.567
Conducted Declared Output
Power (dBm) 27 18 6
Antenna Gain (dBi) 0 21 2.1
Supported Bandwidth(s) (MHz)
(6.9 1 MHz, 20 MHz, 40 MHz) | 0 22 0.014
Modulation Scheme(s) GFSK BPSK, QPSK, 16QAM, Point to point
(e.g GFSK, QPSK etc) 64QAM Communication
ITU Emission Designator 900MF1D 2G4G1D 13M5D1D
(see guidance here)
Bottom Frequency (MHz) 902.26 2412 -
Middle Frequency (MHz) 914.74 2437 13.56
Top Frequency (MHz) 927.74 2457 -

Table 4

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

Name: Suzette Menezes
Position held: Approvals Manager
Date: 2020-08-14

COMMERCIAL-IN-CONFIDENCE
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1.5

1.5.1

1.6

1.7

1.8

Product Information

Technical Description

The Equipment under test (EUT) was a DetNet South Africa Pty (Ltd), DGPS CE4 Commander.
The primary function of the EUT is to be used as a Blasting control for electronic detonators.
Deviations from the Standard

No deviations from the applicable test standard were made during testing.

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: dM°d'f'°a“°”
Model: CE4, Serial Number: 18400000C
0 As supplied by the customer Not Applicable Not Applicable
Table 5
Test Location
TUV SUD conducted the following tests at our Bearley Test Laboratory.
Test Name Name of Engineer(s) Accreditation
Configuration and Mode: Commander - Battery powered - 915 MHz transmitter
Maximum Conducted Output Power Callum Smith UKAS
Emission Bandwidth Callum Smith UKAS
Frequency Hopping Systems - Average Time of Callum Smith UKAS
Occupancy
Frequency Hopping Systems - Channel Separation Callum Smith UKAS
Frequency Hopping Systems - Number of Hopping Callum Smith UKAS
Channels
Frequency Hopping Systems - 20 dB Bandwidth Callum Smith UKAS
Authorised Band Edges Callum Smith UKAS
Spurious Radiated Emissions Lewis Hoe and Callum Smith UKAS
Table 6
Office Address:

Shitterfield Road
Bearley
Stratford-upon-Avon
Warwickshire

CVv37 OEX

United Kingdom
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21

211

21.2

213

214

215

21.6

Test Details

Maximum Conducted Output Power

Specification Reference

FCC 47 CFR Part 15C, Clause 15.247 (b)
ISED RSS-247, Clause 5.4
ISED RSS-GEN, Clause 6.12

Equipment Under Test and Modification State

CE4, S/N: 18400000C - Modification State 0

Date of Test

19-January-2021

Test Method

7

The test was performed in accordance with ANSI C63.10, Clause 7.8.5

Environmental Conditions

Ambient Temperature 184 °C

Relative Humidity

Test Results

Commander - Battery powered - 915 MHz transmitter

321 %

Frequency (MHz)

Modulation Scheme

Maximum Output Power

dBm mwW
902.26 GFSK 21.733 149.039
914.74 GFSK 22.652 184.162
927.74 GFSK 23.889 244.850

Table 7 - Maximum Conducted Output Power Results

COMMERCIAL-IN-CONFIDENCE
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o Keysight Spectrum Analyzer - Swept SA [ron (6P 3]
e REP 09 DC SENS ALIGN AUTO 04:02:41 PMJan 19, 2021
Marker 1 902.252200000 MHz . Avg Type: Log-Pwr TRACE 4
PNO: Wide GO Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 dB

Mkr1 902.252 200 MHZ
Ref Offset 20.64 dB
19 gmia Ref 30.64 dBm 21.733 dBm

Center 902.2600 MHz Span 325.0 kHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

‘I MSG STATUS

Figure 1 - 902.26 MHz - Maximum Output Power

' Keysight Spectrum Analyzer - Swept SA (=R

L SENSE:INT] ALIGN AUTO 03:40:20 PMJan 19, 2021
Avg Type: Log-Pwr

PNO: Wide GO  1rig: FreeRun Avg|Hold:>100/100

IFGain:Low #Atten: 20 dB

d L RFP DC
Marker 1 914.730575000 MHz

Mkr1 914.730 575 MHz
Ref Offset 20.64 dB
10 dBidiv Ref 30.64 dBm 22.652 dBm

og

Center 914.7400 MHz Span 325.0 kHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

‘I MSG STATUS

Figure 2 - 914.74 MHz - Maximum Output Power
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= Keysight Spectrum Analyzer - Swept SA
0L RF PRESEL [ 50 Q  DC SENSE:INT| ALIGN AUTO
Center Freq 927.735000 MHz ) Avg Type: Log-Pwr
PNO: Wide —»— Trig: FreeRun Avg|Hold: --/100
IFGain:Low #Atten: 20 dB

Mkr1 927.734 025 MHZ
Ref Offset 20.64 dB
19 gaiay Ref 30.64 dBm 23.889 dBm

Center 927.7350 MHz Span 325.0 kHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

‘I MSG STATUS

Figure 3 - 927.74 MHz - Maximum Output Power

FCC 47 CFR Part 15, Limit Clause 15.247 (b)(2)

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

ISEDC RSS-247, Limit Clause 5.4 (a)

For FHSs operating in the band 902-928 MHz, the maximum peak conducted output power shall
not exceed 1.0 W, and the e.i.r.p. shall not exceed 4 W if the hopset uses 50 or more hopping
channels; the maximum peak conducted output power shall not exceed 0.25 W and the e.i.r.p. shall
not exceed 1 W if the hopset uses less than 50 hopping channels.

21.7 Test Location and Test Equipment Used

This test was carried out in Bearley EMC Chamber 1.

Calibration Calibration

Instrument Manufacturer Type No TE No | Period .
Expires

(months)
Attenuator (20dB, 25W) Spinner BN745384 1705 12 30-Nov-2021
Cable (18GHz N Type 3m) | Rosenberger LU7-036-3000 5163 12 10-Dec-2021
Hygromer Rotronic A2 1698 12 18-Nov-2021
EMI Receiver Keysight Technologies N9038A MXE 4974 12 11-Feb-2021

Table 8
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2.2 Frequency Hopping Systems - Average Time of Occupancy
2.21 Specification Reference
FCC 47 CFR Part 15C, Clause 15.247 (a)(1)
ISED RSS-247, Clause 5.1
222 Equipment Under Test and Modification State
CE4, S/N: 18400000C - Modification State 0
223 Date of Test
19-January-2021
224 Test Method
The test was performed in accordance with ANSI C63.10, clause 7.8.4.Hwever the measurements
where made using a normal detector.
2.2.5 Environmental Conditions
Ambient Temperature 154 °C
Relative Humidity 43.1 %
2.2.6 Test Results

Commander - Battery powered - 915 MHz transmitter

Dwell Time (ms)

Number of Transmissions

Average Occupancy Time (ms)

0.203

17

3.451

Table 9

[ Keysight Spectrum Analyzer - Swept SA
RFPRESEL | 50Q DC

( L
Ref Level 30.64 dBm

Ref Offset 20.64 dB
Ref 30.64 dBm

ikl

Cer{ter 914.715456 MHz
Res BW 62 kHz

SENSE:INT]
Trig Delay-50.00 ms

PNO: Wide —»— Trig: Video

IFGain:Low #Atten: 20 dB

ALIGN AUTO

{1 ket A Ll

VBW 62 kHz

Avg Type: Log-Pwr

Mkr1 -34.75 ms
--- dBm

il

Span 0 Hz
Sweep 20.05 s (100000 pts;

IMSG

STATUS

COMMERCIAL-IN-CONFIDENCE

Figure 4 - Dwell Time
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2.2.7

FCC 47 CER Part 15, Limit Clause (a)(1)(i)

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

Industry Canada RSS-247, Limit Clause 5.1 (c)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a 20-
second period. If the 20 dB bandwidth of the hopping channel is 250 kHz or greater, the system
shall use at least 25 hopping channels and the average time of occupancy on any channel shall not
be greater than 0.4 seconds within a 10-second period.

Test Location and Test Equipment Used

This test was carried out in Bearley EMC Chamber 1.

Calibration Calibration

Instrument Manufacturer Type No TE No | Period .
Expires

(months)
Attenuator (20dB, 25W) Spinner BN745384 1705 12 30-Nov-2021
Cable (18GHz N Type 3m) | Rosenberger LU7-036-3000 5163 12 10-Dec-2021
Hygromer Rotronic A2 1698 12 18-Nov-2021
EMI Receiver Keysight Technologies N9038A MXE 4974 12 11-Feb-2021

Table 10
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23
2.31

2.3.2

233

234

23.5

2.3.6

Frequency Hopping Systems - Channel Separation

Specification Reference

FCC 47 CFR Part 15C, Clause 15.247 (a)(1)

ISED RSS-247, Clause 5.1

Equipment Under Test and Modification State

CE4, S/N: 18400000C - Modification State 0

Date of Test
19-January-2021
Test Method

The test was performed in accordance with ANSI C63.10, clause 7.8.2

Environmental Condition

Ambient Temperature
Relative Humidity

Test Results

S

204 °C
36.4 %

Commander - Battery powered - 915 MHz transmitter

)

Channel Separation (MHz)

0.509

COMMERCIAL-IN-CONFIDENCE
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=

SENSE:INT] ALIGN AUTO 04:54:10 PMJan 19, 2021
Avg Type: Log-Pwr TRACE FIPIER
- Wi Trig: Free Run Avg|Hold:>100/100 TvrE
PNO: Wid IAMAAWAL
IFGain:I:a:; = #Atten: 20 dB el P NN NN N
Ref Offset 20.64 dB Mkr1 914.715 5 MHz
Ref 30.64 dBm 22.471 dBm

Span 988.0 kHz
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS

Figure 5

FCC 47 CFR Part 15, Limit Clause 15.247 (a)(1)

If the 20 dB bandwidth of the hopping channel is less than 250 kHz, the system shall use at least
50 hopping frequencies and the average time of occupancy on any frequency shall not be greater
than 0.4 seconds within a 20 second period; if the 20 dB bandwidth of the hopping channel is 250
kHz or greater, the system shall use at least 25 hopping frequencies and the average time of
occupancy on any frequency shall not be greater than 0.4 seconds within a 10 second period. The
maximum allowed 20 dB bandwidth of the hopping channel is 500 kHz.

Industry Canada RSS-247. Limit Clause 5.1 (c)

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

COMMERCIAL-IN-CONFIDENCE Page 12 of 41
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2.3.7 Test Location and Test Equipment Used

This test was carried out in Bearley EMC Chamber 1.

¢!

COMMERCIAL-IN-CONFIDENCE

Calibration Calibration

Instrument Manufacturer Type No TE No | Period .
Expires

(months)
Attenuator (20dB, 25W) Spinner BN745384 1705 12 30-Nov-2021
Cable (18GHz N Type 3m) | Rosenberger LU7-036-3000 5163 12 10-Dec-2021
Hygromer Rotronic A2 1698 12 18-Nov-2021
EMI Receiver Keysight Technologies N9038A MXE 4974 12 11-Feb-2021

Table 12
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24 Frequency Hopping Systems - Number of Hopping Channels
241 Specification Reference

FCC 47 CFR Part 15C, Clause 15.247 (a)(1)
ISED RSS-247, Clause 5.1

242 Equipment Under Test and Modification State
CE4, S/N: 18400000C - Modification State 0
243 Date of Test
19-January-2021
244 Test Method
The test was performed in accordance with ANSI C63.10, clause 7.8.3
245 Environmental Conditions

Ambient Temperature 155°C
Relative Humidity 421 %

2.4.6 Test Results

Commander - Battery powered - 915 MHz transmitter

Number of Hopping Channels: 50

' Keysight Spectrum Analyzer - Swept SA [E= ==
L RF PRESEL | 50 DC SENSE:INT ALIGN AUTO 04:35:02 PMJan 19, 2021
Marker 1 927.720000000 MHz . Avg Type: Log-Pwr TR? 4
PNO: Fast 0 Trig: Free Run Avg|Hold:>100/100 vPELQ
IFGain:Low #Atten: 20 dB

Mkr1 927.72 MHz|
Ref Offset 20.64 dB
10 dBidiv Reef 35.%4 dBm 23.973 dBm
og

’1

Center 915.45 MHz Span 30.00 MHz
#Res BW 100 kHz #VBW 3.0 MHz Sweep 2.800 ms (1001 pts)

MSG STATUS

Figure 6 - Measurement Frequency Range: 902.26 MHz - 927.74 MHz

COMMERCIAL-IN-CONFIDENCE Page 14 of 41
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FCC 47 CER Part 15, Limit Clause 15.247 (a)(1)(iii)

2 15 channels

Industry Canada RSS-247. Limit Clause 5.1 (d)

FHSs operating in the band 2400-2483.5 MHz shall use at least 15 hopping channels.

FCC 47 CER Part 15, Limit Clause 15.247 (a)(1)(i) and Industry Canada RSS-247, Limit Clause 5.1

3)

If the 20 dB bandwidth of the hopping channel is less than 250 kHz, the system shall use at least
50 hopping frequencies.

If the 20 dB bandwidth of the hopping channel is 250 kHz or greater, the system shall use at least
25 hopping frequencies.

247 Test Location and Test Equipment Used

This test was carried out in Bearley EMC Chamber 1.

Calibration Calibration

Instrument Manufacturer Type No TE No | Period .
Expires

(months)
Attenuator (20dB, 25W) Spinner BN745384 1705 12 30-Nov-2021
Cable (18GHz N Type 3m) | Rosenberger LU7-036-3000 5163 12 10-Dec-2021
Hygromer Rotronic A2 1698 12 18-Nov-2021
EMI Receiver Keysight Technologies N9038A MXE 4974 12 11-Feb-2021

Table 13
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25

2.51

252

253

254

255

2.5.6

)

Frequency Hopping Systems - 20 dB Bandwidth
Specification Reference

FCC 47 CFR Part 15C, Clause 15.247 (a)(1)

ISED RSS-247, Clause 5.1

ISED RSS-GEN, Clause 6.7

Equipment Under Test and Modification State
CE4, S/N: 18400000C - Modification State 0

Date of Test

19-January-2021

Test Method

The test was performed in accordance with ANSI C63.10, clause 6.9.2

Environmental Conditions

Ambient Temperature 184 °C
Relative Humidity 49.8 %

Test Results

Commander - Battery powered - 915 MHz transmitter

20 dB Bandwidth (kHz)
Frequency (MHz)
GFSK
902.26 65.2
914.74 74.0
927.74 64.6

Table 14
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] Keys.gm Spectrum Analyze: - Swept SA

SEL [ 50Q D SENSE:IN ALIGN AUTO
Marker 3 A 65. 200000 kHz X Avg Type: Log-Pwr
PNO: Close G0 Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 28 dB

Ref Offset 20.64 dB
10 dBidiv. Ref 37.64 dBm
Log

Center 902.2600 MHz

Span 200.0 kHz
#VBW 3.0 kHz Sweep 191.2 ms (1001 pts)
‘IMSG

STATUS

Figure 7 - 902.26 MHz — Emission Bandwidth

Ktyngh!SpectrumAnalyzer Swep!SA o -]

D SENSE:IN ALIGN AUTO 03:49:24 PMJan 19,2021

Marker 2 A 74 000000 kHz ) Avg Type: Log-Pwr A
PNO: Close G0  1rig: FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 28 dB

Ref Offset 20.64 dB AMkr2 74.0 kHz
10 gE:fdn.: Ref 37.64 dBm
{¢]

-0.104 dB

Center 914.7400 MHz

Span 200.0 kHz
#VBW 3.0 kHz Sweep 191.2 ms (1001 pts)
‘Imse

STATUS

Figure 8 - 914.74 MHz — Emission Bandwidth
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o Keysight Spectrum Analyzer - Swept SA ===
L RF PRESEL [50Q DC SENSE:INT] ALIGN AUTO 02:17:28 PMJan 19, 2021
Marker 3 A 64.600000 kHz . Avg Type: Log-Pwr e1]> - 4
PNO: Close ~—»—  Trig: FreeRun Avg|Hold: 100/100
IFGain:Low Atten: 28 dB

Ref Offset 20.64 dB
10 dBidiv. Ref 37.64 dBm
Log

Center 927.7400 MHz Span 200.0 kHz
#Res BW 1.0 kHz #VBW 3.0 kHz Sweep 191.2 ms (1001 pts)

‘I MSG STATUS

Figure 9 - 927.74 MHz — Emission Bandwidth

Testing was performed on the modulation/packet type with the highest conducted output power.
This modulation/packet type was GFSK.

FCC 47 CFR Part 15 and RSS-247 Limit Clause

None specified.

FCC 47 CFR Part 15, Limit Clause 15.247 (a)(1)(i) and Industry Canada RSS-247, Limit Clause 5.1
3)

The maximum 20 dB bandwidth of the hopping channel shall be 500 kHz.

2.51 Test Location and Test Equipment Used

This test was carried out in Bearley EMC Chamber 1.

Calibration Calibration

Instrument Manufacturer Type No TE No | Period .
Expires

(months)
Attenuator (20dB, 25W) Spinner BN745384 1705 12 30-Nov-2021
Cable (18GHz N Type 3m) | Rosenberger LU7-036-3000 5163 12 10-Dec-2021
Hygromer Rotronic A2 1698 12 18-Nov-2021
EMI Receiver Keysight Technologies N9038A MXE 4974 12 11-Feb-2021

Table 15
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2.6 Authorised Band Edges
2.6.1 Specification Reference

FCC 47 CFR Part 15C, Clause 15.247 (d)
ISED RSS-247, Clause 5.5

2.6.2 Equipment Under Test and Modification State
CE4, S/N: 153000220 - Modification State 0
2.6.3 Date of Test
21-May-2021
264 Test Method
The test was performed in accordance with ANSI C63.10, clause 6.10.4.
2.6.5 Environmental Conditions

Ambient Temperature 149-153°C
Relative Humidity 46.3-47.8 %

2.6.6 Test Results

Commander - Battery powered - 915 MHz transmitter

Mode Frequency (MHz) Band Edge Frequency (MHz) Level (dBc)
Static 901.626 902 -41.99
Static 928.038 928 -38.31
Hopping 880.920 902 -46.12
Hopping 928.038 928 -40.73

Table 16 - Authorised Band Edge Results
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140 Ref 140.0 dBuy/m Attenuation 10 dB
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Figure 10 — Static - 902.26 MHz - Measured Frequency 901.63 MHz
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Figure 11 - Static 927.74 MHz - Measured Frequency 928.03 MHz
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