KONTUR

PIONEERING SUBSURFACE INSIGHT

Ground 1820 - Waiver DA
25-58 Test Report

[Category]

A 2025-12-16 Jens Abraham

Kontur AS

www.kontur.tech



Ground 1820 — Waiver DA 25-58 Test Report KONTUR

Table of Contents

T INEEOAUCTION  ceutettetietietetete ettt ettt ettt et et e et e st et et e e eseeseese st e s s e sensensensenseneesesseasensansensensassensesessensensenes 3
1.1 R U 0205 o RO 3
1.2 Document ReViSion HiSTOIY ...ttt et 3
1.3 A DDTEVIATIONS c.veutveiieiiteieie ettt ettt ettt sttt et et et b et e b et ebe st e s et ese s e s et e sebeneete e esenene 3
1.4 REFEIEIICES etveuieenieieiieieteet ettt ettt ettt b ettt et et e s et e be s e s et e s e b ese et e s e e be st ebe st sbeneesentesensesantesan 3

2 MeaSUTIEMENT SETUP ..cciviiiiiiiiiiiiitiiiite ittt ettt st s st s et e s bt e sssae s e satesbaeesbeesssaessaeesanaessnesossaesonseens 4

3 MEASUTIEIMIENTS coueriiuiiiiiieiiieieite ettt st st s bt e sbt e s ab e s s bt e s sae e s bt e s bt e s satesebaeessbeesssaesesatesanaesssnasssnnesonseens 5
3.1 Lowest Frequency Of OPeration ....cccceueucucreririeuerinieieentrieeeaerteee ettt tsseseesesseseesessesesessesene 5

3.1.1  Normal BandWidth MOdE ..ccuecveieieiriririeneseeeeeeeeese ettt a et ae e e e e e sseesessasens 5
3.1.2 Extended Bandwidth MOAE ....cccueieieiiiniiiieieeteeeeeesese ettt sessaeens 5
3.2 Highest Frequency Of OPeration. ..o euecrerirueeeireeieenineerecietereeeseeseeeesesesesesaeseseessesesesessesensssesens 6
3.2.1  Normal Bandwidth MOdE ...ccecuecieieieirieericestee sttt et ae st et sae e e e e saeseesessassans 6
3.2.2 Extended Bandwidth MOe ....ccceieieiiiriieieieeteeeeeesestete ettt et a e na e se s eens 6
3.3 DWEIL TIIME vttenteiieiteieteeeetete ettt et ettt e s te st e st et et e e e s e es e et asse st essesseneeseeseeseesessassensansenseneeneeseesessassansanes 7
3.3.1  Normal Bandwidth MOE ...c.ccueerieirieinieiieirieceietsteteeee ettt ettt be e s assa s saaenas 7
3.3.2  Extended Bandwidth MO .....cccoueeririnieinieinieisieeeeceiete ettt ettt et sa s eenas 7
3.4 DULY CYCLE ottt ettt ettt ettt ettt b e et bene 8
3.4.1 Normal Bandwidth MOE ....ccueevieirieinieinieinieeeieceieteete ettt ettt se e se e ssa s sansenas 8
3.4.2 Extended Bandwidth MO .....cccoueivieirieinieirieirieieieceteteeee ettt sae et be e s e sse s sasenas 8

FCC ID: 2BFSC-M6A20 IC: 32715-M6A20 2/8 2025-12-16



Ground 1820 — Waiver DA 25-58 Test Report KONTUR

1 Introduction

This document describes the waiver [1] related test results for a Kontur Ground Penetrating Radar
(GPR): Ground 1820.

1.1 Summary

The Ground 1820 GPR for normal bandwidth mode and extended bandwidth mode complies with the
extra requirements given in waiver DA 25-58 [1], namely lowest frequency of operation, highest

frequency of operation, dwell time and duty cycle.

1.2 Document Revision History

Revision | Date Changes

A 2025-12-16 | Initial Revision

1.3 Abbreviations

- CF: Center Frequency

- DUT: device under test

- RBW: resolution bandwidth
- SWT: sweep time

- VBW: video bandwidth

1.4 References

Reference | Title Revision Date

1 Waiver DA 25-58 2025-01-16
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2 Measurement Setup

All waiver related tests can be performed with a spectrum analyzer over-the-air by line of sight

coupling between the device under test (DUT) Ground and a reference antenna at about 1 m distance.

The equipment used is:

- Spectrum analyzer: Rohde & Schwarz - ZVL13
- Reference antenna: Rohde & Schwarz - HL562 (30 MHz - 3 GHz)
- Coax cable: 6.3 m RG-223

The noise floor of the spectrum analyzer varies between -70 dBm and -60 dBm in the frequency range of
interest. Some ambient emissions (e.g. radio, mobile networks, WiFi, BlueTooth) are visible. Moreover,

the sensitivity of the spectrum analyzer improves a bit at 3 GHz.

* RBW 1 MHz
*Att 0dB VBW 3 MHz
Ref -10.00 dBm * SWT 30s

2Pk ‘
Max -20 dB\|||

-30 dBm

-40 dBm

-50 dBm “

60 dB\|u J«w
|

-80 dBm

-90 dBm

-100 dBm

Start 20.0 MHz Stop 5.0 GHz

Date: 3.0CT.2025 10:30:44
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3 Measurements

3.1 Lowest Frequency of Operation

3.1.1 Normal Bandwidth Mode
®

* RBW 1 MHz
* Att 0 dB VBW 3 MHz M1[1] -55.87 dBm
Ref -10.00 dBm  * SWT 60s 31.000000000 MHz
| M2[1] -59.16 dBm
1Pk 30.000000000 MHz
-20 dBm
Max |
2Pk
View| 30 dBT
0 dBm
-$0d l— i
! MIT
| M n\/J .
X A Mv"" A‘e i,
N r P ezt i)
o ooty i)
-70 dBm
-80 dBm
-90 dBm
-100 dBm
CF 30.0 MHz Span 20.0 MHz

Date: 14.0CT.2025 16:34:20

The ambient measurement and the measurement with the DUT active are shown in black and blue,

respectively. The lowest transmission of the DUT happens at 31 MHz, s.t. the signal is confined in the

interval from 30 MHz upwards.

3.1.2 Extended Bandwidth Mode
®

* RBW 1 MHz
*Att 0dB VBW 3 MHz M1[1] -58.55 dBm
Ref -10.00 dBm * SWT 60s 31.000000000 MHz
| M2[1] -59.87 dBm
1Pk 30.000000000 MHz
-20 dBm
Max |
2Pk
View| 30 dBT
-40 dBm
-$0 dBm I
IR RPN YN Y,
od »
-70 dBm
-80 dBm
-90 dBm
-100 dBm
CF 30.0 MHz Span 20.0 MHz

Date: 14.0CT.2025 16:37:52

The DUT has the same lowest frequency for both normal and extended bandwidth.
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3.2 Highest Frequency of Operation
3.2.1 Normal Bandwidth Mode

® * RBW 1 MHz
*Att 0dB VBW 3 MHz M1[1] -35.45 dBm
Ref -10.00 dBm  * SWT 60s 2.999000000 GHz
| M2[1] -43.12 dBm
3.000000000 GHz

1Pk
View

2Pk

Max

-20 dBm

-30 dBm T

NaYAVaViNVaVaVaVsNaWh

-50 dBm

-70 dBm

-80 dBm

-90 dBm

-100 dBm

CF 3.0 GHz Span 20.0 MHz

Date: 14.0CT.2025 16:05:53

The highest frequency of operation is for the normal bandwidth mode is 2999 MHz, s.t. the signal is
confined in the interval 30 MHz to 3000 MHz.

3.2.2 Extended Bandwidth Mode

*RBW 1 MHz
“Att 0dB VBW 3 MHz M1[1] -52.57 dBm
Ref -10.00 dBm * SWT 60s 4.499000000 GHz

| M2[1] -60.66 dBm
4.500000000 GHz

1Pk

Max

2Pk
View

-20 dBm

-30 dBm

-40 dBm

M1

il N hebial " B,

CF 4.5 GHz Span 20.0 MHz

Date: 14.0CT.2025 16:01:00

The highest frequency of operation in extended bandwidth mode is 4499 MHz, s.t. the signal is confined
in the interval from 30 MHz to 4500 MHz.
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3.3 Dwell Time
3.3.1 Normal Bandwidth Mode
* RBW 1 MHz
ALt 0dB VBW 3 MHz M1[1] -18.42 dBm
Ref -10.00 dBm _ * SWT 10ps 4.120000000 ps
| " M2[1] -22.42 dBm
1Pk o v 3.120000000 pis
Clrw -20 dBm r M3[1] -23.42dBm
\ 5.120000000 ps
SGL|-70 dBm \\.r/
Trg |
IFP | -80 dBwln
-90 dBm
-100 dBm
CF 2.0 GHz 1.0 ps/
Date: 14.0CT.2025 16:43:08
The dwell time is measured to be 2 ps for normal bandwidth mode.
3.3.2 Extended Bandwidth Mode
*RBW 1 MHz
At 0dB VBW 3 MHz M1[1] -18.42 dBm
Ref -10.00 dBm __* SWT 10s 4.180000000 ps
" M2[1] -22.07 dBm
1Pk 12 v o 3.180000000 ps
Clrw | 20 dBm > =" M3[1] -23.99 dBm
\ 5.180000000 us
-30 dBm / \
\n/ A
V
SGL|-70 dBm \U/
Trg
IFP | -80 dBm
-90 dBm
-100 dBm
CF 2.0 GHz 1.0 ps/
Date: 14.0CT.2025 16:41:04
The dwell time for extended bandwidth mode is 2 ps.
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3.4 Duty Cycle

The cycle time is measured to evaluate the duty cycle requirement, by calculating dwell time divided by

cycle time.

3.4.1 Normal Bandwidth Mode
&

* RBW 1 MHz
*Att 0dB VBW 3 MHz M1i[1] -18.43 dBm
Ref -10.00 dBm  * SWT 15ms 10.000000000 ps
M1 D2[1] -9.16 dB
v 6.150000000 ms
Pk 5048
cirw |~ m D3[1] -22.50 dB
D2 12.285000000 ms,
-30 dBm -
-40 dBm L
-50 dBm
-60 dBm
SGl
Trg
IFP |-80 dBm
-90 dBm
-100 dBm
CF 2.0 GHz 1.5 ms/

Date: 14.0CT.2025 16:50:55

The cycle time for normal bandwidth mode is about 6.15 ms, resulting in a duty cycle of 0.033 %.

3.4.2 Extended Bandwidth Mode
®

* RBW 1 MHz
*Att 0dB VBW 3 MHz M1[1] -18.43 dBm
Ref -10.00 dBm * SWT 15ms 10.000000000 ps
M1 D2[1] -9.20 dB
1Pk Y 9.240000000 ms
-20 dBm
Clrw D2
-30 dBm -
-40 dBm
-50 dBm

-60 dBm

SGl
Trg
IFP | -80 dBm

-90 dBm

-100 dBm

CF 2.0 GHz 1.5 ms/

Date: 14.0CT.2025 16:52:17

The cycle time for extended bandwidth mode is 9.24 ms, resulting in a duty cycle of 0.022 %.
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