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2 General information

2.1 Notes and disclaimer

The test results of this test report relate exclusively to the test item specified in this test report. CTC advanced
GmbH does not assume responsibility for any conclusions and generalizations drawn from the test results with
regard to other specimens or samples of the type of the equipment represented by the test item.

The test report may only be reproduced or published in full. Reproduction or publication of extracts from the
report requires the prior written approval of CTC advanced GmbH.

The testing service provided by CTC advanced GmbH has been rendered under the current "General Terms and
Conditions for CTC advanced GmbH".

CTC advanced GmbH will not be liable for any loss or damage resulting from false, inaccurate, inappropriate or
incomplete product information provided by the customer.

Under no circumstances does the CTC advanced GmbH test report include any endorsement or warranty
regarding the functionality, quality or performance of any other product or service provided.

Under no circumstances does the CTC advanced GmbH test report include or imply any product or service
warranties from CTC advanced GmbH, including, without limitation, any implied warranties of merchantability,
fitness for purpose, or non-infringement, all of which are expressly disclaimed by CTC advanced GmbH.

All rights and remedies regarding vendor’s products and services for which CTC advanced GmbH has prepared
this test report shall be provided by the party offering such products or services and not by CTC advanced GmbH.
In no case this test report can be considered as a Letter of Approval.

This test report is electronically signed and valid without handwritten signature. For verification of the electronic
signatures, the public keys can be requested at the testing laboratory.

This test report replaces the test report with the number 1-7847/19-01-03-A and dated 2020-12-21.

2.2 Application details

Date of receipt of order: 2019-10-25
Date of receipt of test item: 2020-07-01
Start of test: 2020-07-20
End of test: 2020-08-24
Person(s) present during the test: -/-

2.3 Test laboratories sub-contracted

None
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3 Test standard/s, references and accreditations

Test standard

FCC - Title 47 CFR Part 15

Guidance

KDB 393764 D01

ANSI| C63.4-2014

ANSI| C63.10-2013

Date
2020-09

Version

V02

Description

FCC - Title 47 of the Code of Federal Regulations; Chapter I; Part
15 - Radio frequency devices

Description

ULTRA-WIDEBAND (UWB) DEVICES FREQUENTLY ASKED
QUESTIONS

American national standard for methods of measurement of radio-
noise emissions from low-voltage electrical and electronic
equipment in the range of 9 kHz to 40 GHz

American national standard of procedures for compliance testing
of unlicensed wireless devices

© CTC advanced GmbH
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4 Test environment

Trom |26  °C during room temperature tests
Temperature Tmax |-/- °C during high temperature tests

Tmin | -/- °Cduring low temperature tests
Relative humidity content 55 %
Barometric pressure 1021 hpa

Viom |5  V DC by external USB power supply
Power supply Vimax |-/~ V

Vmin '/' \

5 Test item

5.1 General description

Kind of test item

UWB Positioning Module

Model name UWB Positioning Module
HMN -/-

PMN TRACKING BASE

HVIN A

FVIN -/-

S/N serial number

Engineering sample

Hardware status

Engineering sample with Pcba Tracking base 6159197150

Software status

N/A

Firmware status

2.3.23-FCC

Frequency band

3100 MHz — 10100 MHz

Type of radio transmission :

Use of frequency spectrum : Pulsed
Type of modulation BESK
Number of channels 6

Antenna

Integrated antenna

Power supply

5V DC by external USB power supply, POE

Temperature range

+5°C to +40°C

© CTC advanced GmbH
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5.2 Test modes

During transmitter tests, the EUT is set for continuous transmission (1 UWB bust every 1 ms)

Channel Center frequency Power Setting
1 3500 MHz 20.5dB
2 4000 MHz 20.5dB
3 4500 MHz 17.0dB
4 4000 MHz 22.0dB
5 6500 MHz 18.0dB
7 6500 MHz 33.0dB

All tests were made with 5V USB power supply, as requested by the customer.
5.3 Additional information

The content of the following annexes is defined in the QA. It may be that not all of the listed annexes are
necessary for this report, thus some values in between may be missing.

Test setup and EUT photos are included in test report: 1-7847/19-01-01_AnnexA
1-7847/19-01-01_AnnexB
1-7847/19-01-01_AnnexD
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Test report no.: 1-7847/19-01-03-B CTC I

6  Description of the test setup

Typically, the calibrations of the test apparatus are commissioned to and performed by an accredited calibration
laboratory. The calibration intervals are determined in accordance with the DIN EN ISO/IEC 17025. In addition to
the external calibrations, the laboratory executes comparison measurements with other calibrated test systems
or effective verifications. Weekly chamber inspections and range calibrations are performed. Where possible, RF
generating and signaling equipment as well as measuring receivers and analyzers are connected to an external
high-precision 10 MHz reference (GPS-based or rubidium frequency standard).

In order to simplify the identification of the equipment used at some special tests, some items of test equipment
and ancillaries can be provided with an identifier or number in the equipment list below (Lab/Item).

Agenda: Kind of Calibration

k calibration / calibrated EK limited calibration

ne not required (k, ev, izw, zw not required) zw cyclical maintenance (external cyclical
maintenance)

ev periodic self verification izw  internal cyclical maintenance

Ve long-term stability recognized g blocked for accredited testing

vlkl!  Attention: extended calibration interval

NK!  Attention: not calibrated *) next calibration ordered / currently in progress

© CTC advanced GmbH Page 7 of 77
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6.1 Shielded semi anechoic chamber

L]

Site# 3462C-1 by Industry Canada

RAM — radiation
absorbent material

equipment under test

tri-log antenna

\/ o

non conductive table

Tmtod m

A

!
!
!
|
|
|
|
|
|
|

\

control room

— EMI receiver

turntable /

antenna controller

—1 relay switch unit

— power supply

optional signaling

direction nf:rotation (3607) - azimuth reflecting ground plane unit
Measurement distance: tri-log antenna 10 meter
FS=UR+CL + AF
(FS-field strength; UR-voltage at the receiver; CL-loss of the cable; AF-antenna factor)
Example calculation:
FS [dBuV/m] = 12.35 [dBuV/m] + 1.90 [dB] + 16.80 [dB/m] = 31.05 [dBuV/m] (35.69 uVv/m)
Equipment table:
Lab / . . Kind of Last Next
N Item SemET T5E b Gl sy Zatel o, I LYo Calibration | Calibration | Calibration
1 A Switch-Unit 3488A HP 2719A14505 | 300000368 ev -I- -I-
DC power supply,
2 A | 6ovec, 50A, 1200 W 6032A HP 2920A04466 | 300000580 ne -I- -I-
3 A MeRkabine 1 HF-Absorberhalle MWB AG 300023 300000551 ne -I- -I-
4 A EMI Test Receiver ESR3 R&S 102587 300005571 k 16.12.2019 [ 15.12.2020
6 A Antenna Tower Model 2175 ETS-Lindgren 64762 300003745 izw -l- -I-
Positioning . .
7 A Controller Model 2090 ETS-Lindgren 64672 300003746 izw -I- -I-
8 A T“mtabgo';“e”ace' Model 105637 ETS-Lindgren 44583 300003747 izw - -
TRILOG Broadband Schwarzbeck Mess -
9 A Test-Antenna 30 VULB9163 Elokironik 295 300003787 VIKI! 19.02.2019 | 18.02.2021
MHz - 3 GHz ektroni
10 A Spectrum-Analyzer FSU26 R&S 200809 300003874 K 16.12.2019 | 15.12.2020

© CTC advanced GmbH
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6.2 Shielded fully anechoic chamber

shielded full anechoic chamber
Site# 3462C-2 & 3 by Industry Canada

n direction of rotation (360°) - elevation
| hom antenna

__________________________

control room

— EMI receiver

@

|

c

i . -

= equipment under test amplifier audio &video
2 —_— | system

E U

=

® turntable /

antenna controller

loop antenna

senvice panel — AC, DC,
USB, RS232, N and SMA
turntable E

direction of rotation:(SEU"} - azimuth RAM — radiation absorbent material

—] relay switch unit

- power supply

AAALAAMAALAAAARAMARAAAALAARARIAL

optional signaling
unit

|

|

A

Measurement distance: horn antenna 3 meter; loop antenna 3 meter / 1 meter

OP=AV+D-G+CA
(OP-radiated output power; AV-analyzer value; D-free field attenuation of measurement distance;
G-antenna gain+amplifier gain; CA-loss signal path)

Example calculation:
OP [dBm] = -39.0 [dBm] + 57.0 [dB] - 12.0 [dBi] + (-36.0) [dB] = -30 [dBm] (1 pW)
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Equipment table (Chamber C):

Lab / : . Kind of Last Next
No. ltem Equipment Type Manufacturer Serial No. INV. No. Calibration | Calibration | Calibration
DC power supply, ,
1 A,B,C 60Vdc, 50A, 1200 W 6032A HP 2818A03450 300001040 vIKI! 12.12.2017 | 11.12.2020
Active Loop Antenna |
2 A 9 kHz to 30 MHz 6502 EMCO 2210 300001015 vIKI! 13.06.2019 | 12.06.2021
8 A,B,C | Anechoic chamber FAC 3/5m MWB / TDK 87400/02 300000996 ev -/- -/-
Double-Ridged
4 B Waveguide Horn 3115 EMCO 9107-3697 300001605 vIKI! 27.12.2019 | 26.02.2021
Antenna 1-18.0GHz
5 A,B,C | Switch / Control Unit 3488A HP * 300000199 ne -I- -I-
Variable isolatin MPL IEC625 Bus
6 ABC 9 | Variable isolating Erfi 91350 300001155 ne -l -I-
transformer
transformer
EMI Test Receiver
7 AB,C 20Hz- 26,5GHz ESU26 R&S 100037 300003555 k 11.12.2019 | 10.12.2020
8 B Highpass Filter WHKX7.0/18G-8SS Wainwright 19 300003790 ne -/- -/-
9 p | Broadband Amplifier | - o 5184540 CERNEX 22049 300004481 | ev " "
0.5-18 GHz
10 B Broacét_’i‘gdg&p"f'er CBLU5135235 CERNEX 22010 300004491 ev -I- -
1 apc | AURE Swich L4491A Agilent Technologies | MY50000037 | 300004509 ne -I- -I-
NEXIO EMV- BAT EMC
12 AB,C Software V3.16.0.49 EMCO 300004682 ne -/- -/-
13 AB,C PC ExOne F+W 300004703 ne -/- -/-
14 B RF-Amplifier | AMFOF06001800° | NaRDA-MITEQIne | 2011572 | 300005241 | ev -I- -I-
TRILOG Broadband
15 c Test-Antenna 30 VULB9163 Schwarzbeck Mess - 295 300003787 |  vIKIl | 19.02.2019 | 18.02.2021
Elektronik
MHz - 3 GHz
Equipment table (OTA):
Lab / . . Kind of Last Next
No. Item Equipment Type RIS Sl 1Y INV. No. Calibration | Calibration | Calibration
Power supply GPIB
1 AB,C | dc power supply, 0- 6633A HP 2851A01222 300001530 VIKI! 10.12.2019 | 09.12.2022
50 Vdc, 0-2 A
2 ABC | CTIA-Chamber | CT/A-ChamberAMS | ETS-Lindgren 300003327 | ne -I- -I-
8500 Finnland
CTIA-Chamber - CTIA-Chamber -
3 AB,C Positioning Positioning EMCO/2 300003328 ne -l- -I-
Equipment Equipment
4 AB.C Signal- and FSW26 R&S 101455 300005697 k 12.12.2019 | 11.12.2020
" Spectrum Analyzer T T
5 AB,C PC Precision M4800 DELL 19414201934 | 300004957 -l-
6 Agc | EMC Software EMC32-MEB R&S na 300005477 -
Chamber A
. AMF-7D-01001800-
7 AB,C RF Amplifier 22.10P MITEQ n.a. n.a. ev
Std. Gain Horn
8 A Antenna 11.90- 1824-20 Flann 263 300002471 ev -/- -/-
18.00 GHz
Double-Ridged
9 B Waveguide Horn 3115 EMCO 9709-5290 300000212 ev -I- -I-
Antenna 1-18.0GHz
Breitband
Doppelsteg-
10 C Hornantenne 0.5-6 BBHA 9120 E Schwarzbeck 212 300003214 VIKI! 22.06.2018 | 21.06.2021
GHz, 300 W

© CTC advanced GmbH
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6.3 Radiated measurements > 18 GHz

_____________________________________________________________________________________________________________________

horn antenna

i

I

i . RF cable
! EUT Q= — = — => DC black spectrum analyzer
I

|

I

i

A

I

I

i

B

I

|

i signaling unit power supply
|

I

i

I

i

Measurement distance: horn antenna 50 cm

FS=UR + CA + AF
(FS-field strength; UR-voltage at the receiver; CA-loss signal path & distance correction; AF-antenna factor)

Example calculation:
FS [dBuV/m] = 40.0 [dBuV/m] + (-60.1) [dB] + 36.74 [dB/m] = 16.64 [dBuV/m] (6.79 puV/m)

OP=AV+D-G+CA
(OP-radiated output power; AV-analyzer value; D-free field attenuation of measurement distance;
G-antenna gain+amplifier gain; CA-loss signal path)

Example calculation:
OP [dBm] = -59.0 [dBm] + 44.0 [dB] - 20.0 [dBi] + 5.0 [dB] = -30 [dBm] (1 pW)

Equipment table:

Lab / " ; INV. No Kind of Last Next
N2 Item [ Type e e Sl N CTC Calibration | Calibration | Calibration
Std. Gain Horn
1 A Antenna 26.5-40.0 V637 Narda 7911 300001751 ev -I- -I-
GHz
Std. Gain Horn
2 A Antenna 18.0-26.5 638 Narda 300000487 ev -I- -I-
GHz
3 A | Spectium Analyzer FSU50 R&S 200012 300003443 K 19.02.2019 | 18.02.2021
20 Hz - 50 GHz
4 a | Broadband LNALS | ¢ 18503070PN CERNEX 25240 300004948 ev - -
5 A Power Supply LA30/5GA Zentro 2046 300000711 NK! -I- -I-

© CTC advanced GmbH
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7

Sequence of testing

7.1 Sequence of testing radiated spurious 9 kHz to 30 MHz

Setup

The equipment is set up to simulate normal operation mode as described in the user manual or defined
by the manufacturer.

If the EUT is a tabletop system, it is placed on a table with 0.8 m height.

If the EUT is a floor standing device, it is placed directly on the turn table.

Auxiliary equipment and cables are positioned to simulate normal operation conditions as described in
ANSI C 63.4.

The AC power port of the EUT (if available) is connected to a power outlet below the turntable.
Measurement distance is 3 m (see ANSI C 63.4) — see test details.

EUT is set into operation.

Premeasurement*

The turntable rotates from 0° to 315° using 45° steps.

The antenna height is 1 m.

At each turntable position the analyzer sweeps with positive-peak detector to find the maximum of all
emissions.

Final measurement

Identified emissions during the pre-measurement are maximized by the software by rotating the turntable
from 0° to 360°.

Loop antenna is rotated about its vertical axis for maximum response at each azimuth about the EUT.
(For certain applications, the loop antenna plane may also need to be positioned horizontally at the
specified distance from the EUT)

The final measurement is done in the position (turntable and elevation) causing the highest emissions
with quasi-peak (as described in ANSI C 63.4).

Final levels, frequency, measuring time, bandwidth, turntable position, correction factor, margin to the
limit and limit will be recorded. A plot with the graph of the premeasurement and the limit is stored.

*)Note: The sequence will be repeated three times with different EUT orientations.

© CTC advanced GmbH Page 12 of 77
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7.2 Sequence of testing radiated spurious 30 MHz to 1 GHz

Setup

The equipment is set up to simulate normal operation mode as described in the user manual or defined
by the manufacturer.

If the EUT is a tabletop system, a table with 0.8 m height is used, which is placed on the ground plane.
If the EUT is a floor standing device, it is placed on the ground plane with insulation between both.
Aucxiliary equipment and cables are positioned to simulate normal operation conditions as described in
ANSI C 63.4.

The AC power port of the EUT (if available) is connected to a power outlet below the turntable.
Measurement distance is 10 m or 3 m (see ANSI C 63.4) — see test details.

EUT is set into operation.

Premeasurement

The turntable rotates from 0° to 315° using 45° steps.

The antenna is polarized vertical and horizontal.

The antenna height changes from 1 m to 3 m.

At each turntable position, antenna polarization and height the analyzer sweeps three times in peak to
find the maximum of all emissions.

Final measurement

The final measurement is performed for at least six highest peaks according to the requirements of the
ANSI C63.4.

Based on antenna and turntable positions at which the peak values are measured the software maximize
the peaks by changing turntable position + 45° and antenna height between 1 and 4 m.

The final measurement is done with quasi-peak detector (as described in ANSI C 63.4).

Final levels, frequency, measuring time, bandwidth, antenna height, antenna polarization, turntable angle,
correction factor, margin to the limit and limit are recorded. A plot with the graph of the premeasurement
with marked maximum final results and the limit is stored.

© CTC advanced GmbH Page 13 of 77
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7.3 Sequence of testing radiated spurious 1 GHz to 18 GHz

Setup

The equipment is set up to simulate normal operation mode as described in the user manual or defined
by the manufacturer.

If the EUT is a tabletop system, a 2-axis positioner with 1.5 m height is used.

If the EUT is a floor standing device, it is placed directly on the turn table.

Auxiliary equipment and cables are positioned to simulate normal operation conditions as described in
ANSI C 63.4.

The AC power port of the EUT (if available) is connected to a power outlet below the turntable.
Measurement distance is 3 m (see ANSI C 63.4) — see test details.

EUT is set into operation.

Premeasurement

The turntable rotates from 0° to 315° using 45° steps.

The antenna is polarized vertical and horizontal.

The antenna height is 1.5 m.

At each turntable position and antenna polarization the analyzer sweeps with positive peak detector to
find the maximum of all emissions.

Final measurement

The final measurement is performed for at least six highest peaks according to the requirements of the
ANSI C63.4.

Based on antenna and turntable positions at which the peak values are measured the software maximizes
the peaks by rotating the turntable from 0° to 360°. This measurement is repeated for different EUT-table
positions (0° to 150° in 30°-steps) and for both antenna polarizations.

The final measurement is done in the position (turntable, EUT-table and antenna polarization) causing
the highest emissions with Peak and RMS detector (as described in ANSI C 63.4).

Final levels, frequency, measuring time, bandwidth, turntable position, EUT-table position, antenna
polarization, correction factor, margin to the limit and limit are recorded. A plot with the graph of the
premeasurement with marked maximum final results and the limit is stored.

© CTC advanced GmbH Page 14 of 77
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7.4 Sequence of testing radiated spurious above 18 GHz

Setup

The equipment is set up to simulate normal operation mode as described in the user manual or defined
by the manufacturer.

Aucxiliary equipment and cables are positioned to simulate normal operation conditions as described in
ANSI C 63.4.

The AC power port of the EUT (if available) is connected to a power outlet.

The measurement distance is as appropriate (e.g. 0.5 m).

The EUT is set into operation.

Premeasurement

The test antenna is handheld and moved carefully over the EUT to cover the EUT’s whole sphere and
different polarizations of the antenna.

Final measurement

The final measurement is performed at the position and antenna orientation causing the highest emissions
with Peak and RMS detector (as described in ANSI C 63.4).

Final levels, frequency, measuring time, bandwidth, correction factor, margin to the limit and limit are
recorded. A plot with the graph of the premeasurement and the limit is stored.
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8 Measurement uncertainty

Measurement uncertainty

Test case Uncertainty
Antenna gain +3dB
Power spectral density +1.15dB

DTS bandwidth

+ 100 kHz (depends on the used RBW)

Occupied bandwidth

+ 100 kHz (depends on the used RBW)

Maximum output power conducted +1.15dB

Detailed spurious emissions @ the band edge - conducted +1.15dB

Band edge compliance radiated +3dB
> 3.6 GHz +1.15dB

Spurious emissions conducted > 7 GHz t1.15d8
> 18 GHz +1.89 dB
=40 GHz +3.12dB

Spurious emissions radiated below 30 MHz +3dB

Spurious emissions radiated 30 MHz to 1 GHz +3dB

Spurious emissions radiated 1 GHz to 12.75 GHz +3.7dB

Spurious emissions radiated above 12.75 GHz +4.5dB

Spurious emissions conducted below 30 MHz (AC conducted) +2.6dB

© CTC advanced GmbH
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9  Summary of measurement results

No deviations from the technical specifications were ascertained

O There were deviations from the technical specifications ascertained

This test report is only a partial test report.

= The content and verdict of the performed test cases are listed below.

TC Identifier Description Verdict Date Remark

RF-Testing CPRA7 seetable | 2021-06-30 -

815.209, §15.517, §15.521
Test specification Temperature Power .
e Test case T A Pass Fail NA NP Remark
§15.503 10 dB Nominal Nominal O 0 0 complies
: Bandwidth

§15.517 TX Radiated . . .
§15.209 (c)(d)(e) Emissions Nominal Nominal O d O complies

§15.521 (b) Antenna s n .
§815.203 & 15.204 | requirement ! ! O D = complies

Note: NA = Not Applicable; NP = Not Performed
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10 Measurement results

10.1 10 dB - Bandwidth

Description:

(a) UWB bandwidth. For the purpose of this subpart, the UWB bandwidth is the frequency band bounded by the
points that are 10 dB below the highest radiated emission, as based on the complete transmission system
including the antenna. The upper boundary is designated f; and the lower boundary is designated f.. The
frequency at which the highest radiated emission occurs is designated f.

Measurement:
Measurement parameter
Detector: RMS
Video bandwidth: 1 MHz
Resolution bandwidth: 3 MHz
Trace-Mode: Max Hold
Test Setup: 7.3
Limits:
|| >500 MHz |
Results:
Lower -10 dB point | Higher -10 dB point .
Channel [MHZ] [MHZ] UWB bandwidth [MHZz] Plot
1 3238.56 3808.26 569.76 1
2 3720.66 4327.36 606.66 2
3 4245.87 4793.57 547.77 3
4 3511.20 4515.70 1004 4
5 6160.73 6767.43 606.73 5
7 5926.88 6952.38 1030 6

Verdict: Compliant
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Plot 1:

MultiView Spectrum -

Ref Level -5.60dBm  Offset -5.60 d& ® RBW 1 MHz
Att 10 dB ® SWT 23 ® VBW 3MHz Mode Auto Sweep

1 Frequency Sweep 1Pk

Cnd M1[1] -27.69 dBm
3.500461 GHz
-20 di
1
o4 st e s
[
-40 di
TR LAY TR WLV RN S S ) TR ALM Aottt 0 st o " TRPTSTRTI TN
-50 di
-60 di
=70 di
-80 di
-90 di
-100 d
CF 3.500461143 GHz 2001 pts 200.0 MHz, Span 2.0 GHz
2 Marker Table
M1 1 3.500461 GHz -27.69 dBm nds 10.0 dB
T1 1 3.238561 GHz -37.84 dBm ndB down BW 569.76 MHz
T2 1 3.808261 GHz -37.46 dBm () Factor 6.1
Measuring... | ] wa 22072020

10:55:40 22.07.2020

Plot 2:

MultiView Spectrum -

ReflLevel -15.00dBm  Offset -14.40 dB ® RBW 1 MHz
& Att 20 dB & SWT 2s ® YBW 3 MHz Mode Auto Sweep

1 Frequency Sweep

o0 M1[1] -29.43 dBm
3.993062 GHz

-30 di WwwAﬁu\y‘”r
s M MW o
W

Mw ikl "WM‘“’W WMVVMWMW%MMW

-60 df

-70 df

-80 di

-90 df

-100 d

-110 d

CF 3.993562286 GHz 2001 pts 200.0 MHz, Span 2.0 GHz

2 Marker Table

1 3.993062 GHz -29.43 dBm ndB 10.0 dB
1 3.720662 GHz -39.28 dBm ndB down BW 606.66 MHz
1 4327362 GHz -40.21 dBm () Factor 6.6
measuring... |l [ ba 22072020

14:55:18 22.07.2020
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Plot 3:

MultiView

Ref Level 10.60 dBm
& Att

Spectrum

Offset -4.40 dB ® RBW 1 MHz

15dB ® SWT

23 ® VBW 3 MHz

Mode Auto Sweep

1 Frequency Sweep

M1[1] -25.60 dBm
4.488270 GHz
od
-10 di
-20 df i
30d WW et T2
a0 d " "ot

-50 d

-60 df

-70 d

-80 df

CF 4.489770143 GHz 2001 pts 200.0 MHz, Span 2.0 GHz
2 Marker Table

M1 1 4.48827 GHz -25.60 dBm nds 10.0 dB

T1 1 4.24587 GHz -35.66 dBm ndB down BW 547.77 MHz

T2 1 4.79357 GHz -35.99 dBm () Factor 8.2

Measuring... |l [ wa 27072020
12:08:09 27.07.2020
Plot 4:
MultiView Spectrum -

Ref Level 15,50 dBm
& Att

Offset -4.50 dB ® RBW 1 MHz

20dB ® SWT

23 ® VBW 3 MHz

Mode Auto Sweep

1 Frequency Sweep 1Pk Max

M1[1] -18.26 dBm
1o d 4207900 GHz
od
-100d
1
=20 d 4
S
-30di e K~
-40 d
bt bt et o] PP b o i s
-50 d
-60 di
-70 d
-80 di
CF 4.0 GHz 2001 pts 200.0 MHz, Span 2.0 GHz
2 Marker Table
M1 1 4.2079 GHz -18.26 dBm rdB 10.0 dB
T 1 3.5112 GHz -28.13 dBm B down B 1.00 GHz
T2 1 4.5157 GHz 28,78 dBm 0 Factor 4.2
Measuring... I i 27-1[::-3272'39
14:37:27 27.07.2020
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Plot 5:

MultiView Spectrum -

ReflLevel -12.00dBm  Offset -11.30 dB ® RBW 1 MHz
& Att 15dB ® SWT 23 ® VBW 3MHz Mode Auto Sweep
M1[1] -27.84 dBm
a0 d 6.494528 GHz.

e

: e ——
A M

-60 df

=70 df

-&0 df

-90 d

-100 d

-110d
CF 6.489528429 GHz 2001 pts 200.0 MHz, Span 2.0 GHz

2 Marker Table

1 6.494528 GHz -27.84 dBm ndB 10.0 dB
1 ©.160728 GHz -37.42 dBm ndB down BW 606.73 MHz
1 5.767428 GHz -37.62 dBm () Factor 10.7

e 24.07.2020
] 10:09:11

Measuring... [l

10:09:11 24.07.2020

Plot 6:

MultiView Spectrum -

Ref Level 106,70 dByv  Offset -11,30 dB ® RBW 1 MHz

& Att 20dB ® SWT 23 ® VBW 3MHz Mode Auto Sweep
1 Frequency Sweep 1P|

M1[1] 7465 dBpv
100 dapy 6489578 GHz
90 depy
80 depy

o
70 depy W - i T2

60 depy WNWW " MMNMWN.W oot i

50 depy

40 depy

30 depy

20 depy

10 dBpy
CF 6.489578143 GHz 2001 pts 200.0 MHz, Span 2.0 GHz

2 Marker Table

1 6.489578 GHz 74.65 dBpV ndB 10.0 cB
Ti 1 5.926878 GHz 64,50 dBuv ndB down BW 1.03 GHz
T2 1 6.952378 GHz 64.65 dBuY () Factor 6.3

e 27.07.2020
09:28:51

Measuring... [l

09:28:52 27.07.2020
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10.2 TX Radiated Emissions

Description:

Measurement of the radiated spurious emissions in transmit mode.

Measurement:
815.209:
Average Measurement parameter
Detector: Peak/QPeak
Sweep time: 1ls
Number of points 8001
Resolution bandwidth: 120kHz
Video bandwidth: > RBW
Trace-Mode: Max Hold
§15.517 (c):
Average Measurement parameter
Detector: RMS
Sweep time: 1 ms/pt
Resolution bandwidth: 1 MHz
Video bandwidth: 3 MHz
Trace-Mode: Max Hold
815.517 (d):
Average Measurement parameter
Detector: RMS
Sweep time: 1 ms/pt
Resolution bandwidth: 30 kHz
Video bandwidth: 100 kHz
Trace-Mode: Max Hold
§15.517 (e):
Peak Measurement parameter
Detector: Max Peak
Resolution bandwidth: 50 MHz
Video bandwidth: 80 MHz
Span: Zero span
Trace-Mode: Max Hold
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UWB-emission-Limits:

815.517 (c)
The radiated emissions above 960 MHz from a device operating under the provisions of this section shall not
exceed the following RMS average limits based on measurements using a 1 MHz resolution bandwidth:

Frequency in MHz EIRP in dBm

960 to 1610 -75.3

1610 to 1990 -53.3

1990 to 3100 -51.3

3100 to 10600 -41.3

Above 10600 -51.3
§15.517 (d)

In addition to the radiated emission limits specified in the table in paragraph (d)(1) of this section, transmitters
operating under the provisions of this section shall not exceed the following RMS average limits when measured
using a resolution bandwidth of no less than 1 kHz:

Frequency in MHz EIRP in dBm
1164 to 1240 -85.3
1559 to 1610 -85.3

(e) There is a limit on the peak level of the emissions contained within a 50 MHz bandwidth centered on the
frequency at which the highest radiated emission occurs, fu. That limit is 0 dBm EIRP. It is acceptable to employ
a different resolution bandwidth, and a correspondingly different peak emission limit, following the procedures
described in §15.521.

§15.521 (c)

Emissions from digital circuitry used to enable the operation of the UWB transmitter shall comply with the
limits in 815.209, rather than the limits specified in this subpart, provided it can be clearly demonstrated
that those emissions from the UWB device are due solely to emissions from digital circuitry contained
within the transmitter and that the emissions are not intended to be radiated from the transmitter's antenna.
Emissions from associated digital devices, as defined in §15.3(k), e.g., emissions from digital circuitry used
to control additional functions or capabilities other than the UWB transmission, are subject to the limits
contained in Subpart B of this part.

§15.521(e)
The frequency at which the highest radiated emission occurs, fu, must be contained within the UWB
bandwidth.

815.521(g)

When a peak measurement is required, it is acceptable to use a resolution bandwidth other than the 50
MHz specified in this subpart. This resolution bandwidth shall not be lower than 1 MHz or greater than 50
MHz, and the measurement shall be centered on the frequency at which the highest radiated emission
occurs, fu. If a resolution bandwidth other than 50 MHz is employed, the peak EIRP limit shall be 20 log
(RBW/50) dBm where RBW is the resolution bandwidth in megahertz that is employed. This may be
converted to a peak field strength level at 3 meters using E(dBuVv/m) = P(dBm EIRP) + 95.2. If RBW is
greater than 3 MHz, the application for certification filed with the Commission must contain a detailed
description of the test procedure, calibration of the test setup, and the instrumentation employed in the
testing.
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§15.521(h):
The highest frequency employed in §15.33 to determine the frequency range over which radiated
measurements are made shall be based on the center frequency, fc, unless a higher frequency is
generated within the UWB device. For measuring emission levels, the spectrum shall be investigated from
the lowest frequency generated in the UWB transmitter, without going below 9 kHz, up to the frequency
range shown in §15.33(a) or up to fc + 3/(pulse width in seconds), whichever is higher. There is no
requirement to measure emissions beyond 40 GHz provided f is less than 10 GHz; beyond 100 GHz if

fc is at or above 10 GHz and below 30 GHz; or beyond 200 GHz if fc is at or above 30 GHz.

§15.521 (d)

Within the tables in §815.509, 15.511, 15.513, 15.515, 15.517, and 15.519, the tighter emission limit
applies at the band edges. Radiated emission levels at and below 960 MHz are based on measurements
employing a CISPR quasi-peak detector. Radiated emission levels above 960 MHz are based on RMS
average measurements over a 1 MHz resolution bandwidth. The RMS average measurement is based on
the use of a spectrum analyzer with a resolution bandwidth of 1 MHz, an RMS detector, and a 1
millisecond or less averaging time. Unless otherwise stated, if pulse gating is employed where the
transmitter is quiescent for intervals that are long compared to the nominal pulse repetition interval,
measurements shall be made with the pulse train gated on. Alternative measurement procedures may be
considered by the Commission.

Emission limits below 960 MHz (815.209):

Frequency (MHz) Field strength (uV/m) Measurement distance (m)

0.009 - 0.490 2400/F(kHz) 300
0.490 — 1.705 24000/F(kHz) 30
1.705-30 30 (29.5 dBuV/m) 30

30-88 100 (40 dBpv/m) 3

88 — 216 150 (43.5 dBpV/m) 3

216 —960 200 (46 dBpV/m) 3

> 960 500 (54 dBuV/m) 3
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Result:

Measurements of the fundamental emission:

Channel Frequency /MHz L Eéﬂr:/&?_"’\z'er in Ma)ég%%op&mezr " Plot
1 3500.46 -43.23 -0.98 31,7
2 3993.56 -43.42 -3.85 32,8
3 4489.77 -42.08 -0.84 33,9
4 4265.37 -44.42 -1.06 34,10
5 6489.53 -42.34 -4.72 35,11
7 6489.58 -42.99 -5.23 36, 12

Verdict: complies
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Plot 7: Channel 1, Peak fundamental emission

MultiView Spectrum -

RefLevel 19,40 dBm  Offset -5.60 dE ® RBW S0 MHz

& Att 25dB ® SWT 101 ms ® VBW 80 MHz
1 Zero Span 1Pk
M1[1] -0.98 dBm
95.950 ms
10 df
1 M1 7
L0 de —— — e —
-10 df
-20 df
-30 df
-40 df
-£0 df
-60 df
-70 df
CF 3.500461143 GHz 101 pts 10.1 ms
2 Marker Table

1 95.95 ms -0.98 dBm ndB 10.0 dB
T1 1 00s -1.07 dBm Pulse Width 0.00s
T2 1 101.0ms -1.09 dBm

e 22.07.2020
10:57:35

Measuring... [l

10:57:35 22.07.2020

Plot 8: Channel 2, Peak fundamental emission

MultiView Spectrum -

ReflLevel 1560 dBm  Offset -4.40 dB ® RBW S0 MHz

& Att 20 dB @ SWT 101 ms ® VBW 80 MHz
1 Zero Span

M1[1] -3.85 dBm
69,690 ms

T

-10 df

-20 d

-30 df

-40 d

-50 df

-60 df

-70 df

-g0 d

CF 3.993562286 GHz 101 pts 10.1 ms

e 22.07.2020

Measuring... [l 14:58:16

14:58:17 22.07.2020
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Plot 9: Channel 3, Peak fundamental emission

MultiView Spectrum

Ref Level 12,00 dBm

Offset -4.40 dB ® RBW S0 MHz

& Att 20dB ® SWT 100 ms ® VBW 80 MHz

1 Zero Span 1Pk

10 of M L[ L ]—-0.84 dBrr
95.000 ms
ML

0d —————
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-40 df
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-60 df

-70 df

-20 db

CF 4.489770143 GHz 101 pts 10.0 ms

Measuring... [ > 27'1[2627?33

12:07:01 27.07.2020

Plot 10: Channel 4, Peak fundamental emission

MultiView Spectrum

Ref Level 15,50 dBm
& Att 20 dB
1 Zero Span

Offset -4.50 dB ® RBW S0 MHz
- SWT 100 ms ® VBW 80 MHz

14:32:47 27.07.2020

M1[1] -1.06 dBm
10 df 9,000 ms
M1
od -
-10 d
-20 df
-30 d
-40 df
-50 df
-60 o
-70 d
-0 d
CF 4.265366429 GHz 101 pts 10.0ms
measuring... I i 27-1‘:?322‘3%2
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Plot 11: Channel 5, Peak fundamental emission

MultiView Spectrum -

ReflLevel 1370 dBm  Offset -1,30 dE ® RBW S0 MHz

& Att 15dB ® SWT 101 ms ® VBW 80 MHz
1 Zero Span 1Pk
0 M1[1] -4.72 dBm
40.400 ms
od i
y
-10 df
-20 d
-30 df
-40 df
-50 df
-60 df
-70 df
-80 df
CF 6.489528429 GHz 101 pts 10.1 ms
Measuring... [l > 2“-1[5-12[5'??

10:10:15 24.07.2020

Plot 12: Channel 7, Peak fundamental emission

MultiView Spectrum -

ReflLevel 9.70dBm  Offset -1,30 dB ® RBW 50 MHz

& Att 20 dB & SWT 101 mz ® VBW 80 MHz
1 Zero Span

M1[1] -5.23 dBm
49.490 ms
0 dl
1 M1 74
r x|
-10 di
_ond
-30 di
-40 df
-E0 di
-60 df
-70 d
-80 df
CF 6.489578143 GHz 101 pts 10.1 ms
measuring... || a 27072020

09:30:54 27.07.2020
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Plot 13: Channel 1, 9 kHz to 30 MHz
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Plot 14: Channel 2, 9 kHz to 30 MHz
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Plot 15: Channel 3, 9 kHz to 30 MHz

130 N
dBUVIM 150 T~—_

110 T~

T~
100 \

90

80

70

60 1 llil . Mwm“
50 WWPW ,MM.WW

=

40 ﬁW’N hy b s

LEni WW
30

20

10

MAWMWMMMWM
i

9kHz 100k

Plot 16: Channel 4, 9 kHz to 30 MHz
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Plot 17: Channel 5, 9 kHz to 30 MHz
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Plot 18: Channel 7, 9 kHz to 30 MHz
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Plot 19: Channel 1, 30 MHz to 1 GHz

60T
IR
50+
45 + FCC:i10m:B
40+
c 1
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=
8
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35 1
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1 ¢ .
1 *
20“ $ g* .
*
15+
i L 2
10+
5__
0 } } } +—t } } } } } } +— H
30m 50 BD 80 100M 200 300 400 500 800 1.08G
Frequency in Hz
Final Result
Frequency QuasiPea Limit Margin Meas. Time Bandwidth Height Pol Azimuth Corr.
(MHz) k (dBpVv/m) (dB) (ms) (kHz) (cm) (deg) (dB/m)
(dBpVv/m)
174.983 22.24 33.5 11.3 1000 120.0 1040 | V 5 10
199.986 20.14 33.5 13.4 1000 120.0 1040 | V -22 11
374.957 13.46 36.0 22.5 1000 120.0 1250 | V -22 16
450.112 20.02 36.0 16.0 1000 120.0 1240 | V -22 17
500.061 21.54 36.0 14.5 1000 120.0 1700 | V -22 18
575.044 18.42 36.0 17.6 1000 120.0 170.0 | H 67 19
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Plot 20: Channel 2, 30 MHz to 1 GHz
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Final Result
Frequency QuasiPea Limit Margin Meas. Time Bandwidth Height Pol Azimuth Corr.
(MHz) k (dBpVv/m) (dB) (ms) (kHz) (cm) (deg) (dB/m)
(dBpVv/m)
40.633 17.36 30.0 12.6 1000 120.0 128.0 | V 157 13
55.914 16.22 30.0 13.8 1000 120.0 1700 | H 97 15
67.057 12.24 30.0 17.8 1000 120.0 1150 | V 247 11
508.675 16.80 36.0 19.2 1000 120.0 1440 | H 83 18
733.307 19.71 36.0 16.3 1000 120.0 1010 | V 247 22
951.789 27.95 36.0 8.1 1000 120.0 170.0 | V 1 24
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Plot 21: Channel 3, 30 MHz to 1 GHz
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Final Result
Frequency QuasiPea Limit Margin Meas. Time Bandwidth Height Pol Azimuth Corr.
(MHz) k (dBpVv/m) (dB) (ms) (kHz) (cm) (deg) (dB/m)
(dBpVv/m)
41.531 12.56 30.0 17.4 1000 120.0 1510 | H -22 14
55.409 15.76 30.0 14.2 1000 120.0 1220 | H 202 15
62.078 8.70 30.0 21.3 1000 120.0 1700 | H -22 12
512.186 21.85 36.0 14.2 1000 120.0 1700 | H -16 19
732.946 19.64 36.0 16.4 1000 120.0 102.0 | V 67 22
911.298 27.69 36.0 8.3 1000 120.0 170.0 | V 202 24
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Plot 22: Channel 4, 30 MHz to 1 GHz
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Frequency QuasiPea Limit Margin Meas. Time Bandwidth Height Pol Azimuth Corr.
(MHz) k (dBpVv/m) (dB) (ms) (kHz) (cm) (deg) (dB/m)
(dBpVv/m)
349.967 19.12 36.0 16.9 1000 120.0 106.0 | V -22 16
374.966 27.06 36.0 8.9 1000 120.0 98.0 | V -22 16
399.958 26.94 36.0 9.1 1000 120.0 98.0 | V 16 17
474.497 20.54 36.0 15.5 1000 120.0 139.0 | V 247 18
499.943 21.53 36.0 14.5 1000 120.0 98.0 | V 157 18
599.921 23.66 36.0 12.3 1000 120.0 1210 | H 247 20
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Plot 23: Channel 5, 30 MHz to 1 GHz
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Final Result
Frequency QuasiPea Limit Margin Meas. Time Bandwidth Height Pol Azimuth Corr.
(MHz) k (dBpVv/m) (dB) (ms) (kHz) (cm) (deg) (dB/m)
(dBpVv/m)
175.451 15.66 33.5 17.8 1000 120.0 1220 | V -22 10
374.385 18.34 36.0 17.7 1000 120.0 98.0 | V -22 16
399.545 19.19 36.0 16.8 1000 120.0 1700 | V -22 17
450.407 14.98 36.0 21.0 1000 120.0 1050 | V -21 17
499.789 16.64 36.0 19.4 1000 120.0 139.0 | V -22 18
549.896 22.45 36.0 13.6 1000 120.0 145.0 | V 202 19
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Test report no.: 1-7847/19-01-03-B

CTC!

| advanced

member of RWTUV group

Plot 24: Channel 7, 30 MHz to 1 GHz
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Final Result
Frequency QuasiPea Limit Margin Meas. Time Bandwidth Height Pol Azimuth Corr.
(MHz) k (dBpVv/m) (dB) (ms) (kHz) (cm) (deg) (dB/m)
(dBpVv/m)
42.754 17.53 30.0 12.5 1000 120.0 1700 | V 247 14
56.033 16.15 30.0 13.9 1000 120.0 1300 | V 112 15
63.071 13.15 30.0 16.9 1000 120.0 98.0 | H 157 12
513.467 21.85 36.0 14.2 1000 120.0 1700 | V 157 19
692.394 19.53 36.0 16.5 1000 120.0 1370 | H 82 21
917.005 27.74 36.0 8.3 1000 120.0 106.0 | H 252 24
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Test report no.: 1-7847/19-01-03-B

CTC!

| advanced

member of RWTUV group

Plot 25: Channel 1, 960 MHz to 3.2 GHz
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Final Result
Frequency RMS Limit Margin Bandwidth Pol Azimuth Elevation Corr.

(MHz) (dBm) (dBm) (dB) (kHz) (deg) (deg) (dB)
966.300667 -80.31 -75.30 5.01 1000.000 | V 158.0 39.0 -138.4
999.877333 -75.41 -75.30 0.11 1000.000 | V 261.0 57.0 -139.3
1199.847000 -76.78 -75.30 1.48 1000.000 | V 184.0 121.0 -139.5
1249.870667 -80.35 -75.30 5.05 1000.000 | V 5.0 0.0 -138.5
3099.872667 -68.10 -51.30 16.80 1000.000 | V 193.0 1.0 -130.2
3191.446333 -57.28 -41.30 15.98 1000.000 | V 193.0 1.0 -129.8
3197.474667 -56.72 -41.30 15.42 1000.000 | V 193.0 1.0 -129.8
3198.460667 -56.65 -41.30 15.35 1000.000 | V 193.0 1.0 -129.8
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Test report no.: 1-7847/19-01-03-B CTC | advanced

member of RWTUV group

Plot 26: Channel 2, 960 MHz to 3.2 GHz
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Final Result

Frequency RMS Limit Margin Bandwidth Pol Azimuth Elevation Corr.

(MHz) (dBm) (dBm) (dB) (kHz) (deg) (deg) (dB)
965.379333 -80.74 -75.30 5.44 1000.000 | V 135.0 72.0 -138.4
999.898333 -75.86 -75.30 0.56 1000.000 | V 271.0 60.0 -139.3
1199.855000 -77.28 -75.30 1.98 1000.000 | V 189.0 112.0 -139.5
1249.882667 -76.34 -75.30 1.04 1000.000 | V 234.0 143.0 -138.5
1745.635667 -79.61 -53.30 26.31 1000.000 | V 26.0 45.0 -136.4
2122.777333 -77.83 -51.30 26.53 1000.000 | V 239.0 21.0 -135.1
2495,932333 -76.92 -51.30 25.62 1000.000 | H 132.0 105.0 -133.9
2561.357000 -76.99 -51.30 25.69 1000.000 | V 1.0 15.0 -134.1
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Test report no.: 1-7847/19-01-03-B
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Plot 27: Channel 3, 960 MHz to 3.2 GHz
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Final Result
Frequency RMS Limit Margin Bandwidth Pol Azimuth Elevation Corr.
(MHz) (dBm) (dBm) (dB) (kHz) (deg) (deg) (dB)
974.949667 -78.61 -75.30 3.31 1000.000 | V 264.0 66.0 -139.2
999.904333 -75.41 -75.30 0.11 1000.000 | V 261.0 69.0 -139.3
1199.949000 -77.41 -75.30 211 1000.000 | V 185.0 108.0 -139.5
1249.909667 -76.68 -75.30 1.38 1000.000 | V 192.0 131.0 -138.5
1754.298000 -79.06 -53.30 25.76 1000.000 | H 288.0 78.0 -136.3
1754.398333 -79.09 -53.30 25.79 1000.000 | V 271.0 93.0 -136.3
2587.987333 -77.00 -51.30 25.70 1000.000 | H 136.0 6.0 -134.0
2618.855000 -76.56 -51.30 25.26 1000.000 | H -2.0 0.0 -133.2
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Test report no.: 1-7847/19-01-03-B
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Plot 28: Channel 4, 960 MHz to 3.2 GHz
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Final Result
Frequency RMS Limit Margin Bandwidth Pol Azimuth Elevation Corr.

(MHz) (dBm) (dBm) (dB) (kHz) (deg) (deg) (dB)
999.900333 -75.56 -75.30 0.26 1000.000 | V 266.0 60.0 -139.3
1149.929333 -76.88 -75.30 1.58 1000.000 | V 200.0 110.0 -139.8
1199.876000 -79.00 -75.30 3.70 1000.000 | V 188.0 129.0 -139.5
1299.851333 -78.75 -75.30 3.45 1000.000 | V 327.0 165.0 -138.8
1749.683333 -79.26 -53.30 25.96 1000.000 | H 170.0 105.0 -136.4
1752.697333 -79.21 -53.30 25.91 1000.000 | V 281.0 45.0 -136.3
2610.236667 -77.20 -51.30 25.90 1000.000 | H 0.0 15.0 -133.3
3043.532667 -70.00 -51.30 18.70 1000.000 | V 140.0 163.0 -131.1
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Test report no.: 1-7847/19-01-03-B
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Plot 29: Channel 5, 960 MHz to 3.2 GHz
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Final Result
Frequency RMS Limit Margin Bandwidth Pol Azimuth Elevation Corr.

(MHz) (dBm) (dBm) (dB) (kHz) (deg) (deg) (dB)
999.897333 -75.60 -75.30 0.30 1000.000 | V 265.0 66.0 -139.3
1149.854333 -76.85 -75.30 1.55 1000.000 | V 193.0 107.0 -139.8
1199.909000 -78.88 -75.30 3.58 1000.000 | V 184.0 117.0 -139.5
1299.902333 -78.86 -75.30 3.56 1000.000 | V 188.0 135.0 -138.8
1739.573333 -80.04 -53.30 26.74 1000.000 | V 75.0 0.0 -136.6
1743.961333 -79.80 -53.30 26.50 1000.000 | H 21.0 38.0 -136.5
2567.779667 -77.04 -51.30 25.74 1000.000 | H 5.0 35.0 -134.1
2616.284667 -76.90 -51.30 25.60 1000.000 | H 28.0 75.0 -133.2
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Test report no.: 1-7847/19-01-03-B
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Plot 30: Channel 7, 960 MHz to 3.2 GHz
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Final Result
Frequency RMS Limit Margin Bandwidth Pol Azimuth Elevation Corr.
(MHz) (dBm) (dBm) (dB) (kHz) (deg) (deg) (dB)
964.439667 -80.70 -75.30 5.40 1000.000 | V 148.0 15.0 -138.4
999.944333 -75.54 -75.30 0.24 1000.000 | V 244.0 45.0 -139.3
1149.913333 -76.25 -75.30 0.95 1000.000 | V 271.0 65.0 -139.8
1249.885667 -76.13 -75.30 0.83 1000.000 | V 256.0 140.0 -138.5
1277.006333 -80.93 -75.30 5.63 1000.000 | H 322.0 36.0 -138.6
1753.553333 -78.86 -53.30 25.56 1000.000 | V 12.0 3.0 -136.3
2592.395000 -76.78 -51.30 25.48 1000.000 | H 28.0 11.0 -133.8
2614.598667 -76.62 -51.30 25.32 1000.000 | V 204.0 26.0 -133.2
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Test report no.: 1-7847/19-01-03-B
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Plot 31: Channel 1, 3.1 GHz to 10.1 GHz
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Test report no.: 1-7847/19-01-03-B CTC I
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Plot 32: Channel 2, 3.1 GHz to 10.1 GHz
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Final Result
Frequency RMS Limit Margin Bandwidth Pol Azimuth Elevation Corr.
(MHz) (dBm) (dBm) (dB) (kHz) (deg) (deg) (dB)
3882.913857 -44.24 -41.30 2.94 1000.000 | V 270.0 0.0 -111.2
3993.562286 -43.42 -41.30 2.12 1000.000 | V 278.0 0.0 -111.4
4101.277286 -43.81 -41.30 251 1000.000 | V 276.0 0.0 -111.5
4162.583286 -43.48 -41.30 2.18 1000.000 | V 265.0 0.0 -111.1
5435.925714 -52.69 -41.30 11.39 1000.000 | V 299.0 27.0 -108.9
6655.896857 -51.77 -41.30 10.47 1000.000 | H 355.0 15.0 -107.9
7987.138000 -47.21 -41.30 5.91 1000.000 | V 70.0 17.0 -106.0
10097.525571 -47.56 -41.30 6.26 1000.000 | H 245.0 145.0 -104.6
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Plot 33: Channel 3, 3.1 GHz to 10.1 GHz
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Final _Result
Frequency RMS Limit Margin Bandwidth Pol Azimuth Elevation Corr.
(MHz) (dBm) (dBm) (dB) (kHz) (deg) (deg) (dB)
3100.000429 -56.81 -51.30 5.51 1000.000 | H 55.0 135.0 -113.4
4489.770143 -42.08 -41.30 0.78 1000.000 | V 66.0 20.0 -111.4
4597.423857 -42.80 -41.30 1.50 1000.000 | V 66.0 17.0 -111.0
6796.391429 -51.73 -41.30 10.43 1000.000 | V 195.0 42.0 -108.1
8010.941857 -49.27 -41.30 7.97 1000.000 | H 115.0 133.0 -106.0
8985.551286 -46.98 -41.30 5.68 1000.000 | V 73.0 1.0 -104.9
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Test report no.: 1-7847/19-01-03-B
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Plot 34: Channel 4, 3.1 GHz to 10.1 GHz
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Final _Result
Frequency RMS Limit Margin Bandwidth Pol Azimuth Elevation Corr.
(MHz) (dBm) (dBm) (dB) (kHz) (deg) (deg) (dB)
3806.427714 -45.45 -41.30 4.15 1000.000 | V 271.0 11.0 -110.8
3993.526286 -45.46 -41.30 4.16 1000.000 | V 279.0 0.0 -111.4
4159.731571 -44.54 -41.30 3.24 1000.000 | V 67.0 3.0 -111.1
4265.366429 -44.42 -41.30 3.12 1000.000 | V 69.0 3.0 -111.5
4596.363429 -51.62 -41.30 10.32 1000.000 | V 75.0 15.0 -111.0
6791.308286 -51.72 -41.30 10.42 1000.000 | H 225.0 108.0 -108.1
7987.248714 -48.16 -41.30 6.86 1000.000 | H 178.0 80.0 -106.0
9894.335714 -47.50 -41.30 6.20 1000.000 | V 91.0 39.0 -104.2
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Test report no.: 1-7847/19-01-03-B

CTC

| advanced

member of RWTUV group

Plot 35: Channel 5, 3.1 GHz to 10.1 GHz
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Final _Result
Frequency RMS Limit Margin Bandwidth Pol Azimuth Elevation Corr.
(MHz) (dBm) (dBm) (dB) (kHz) (deg) (deg) (dB)
3099.162143 -56.74 -51.30 5.44 1000.000 | V 231.0 45.0 -113.4
3777.883143 -54.42 -41.30 13.12 1000.000 | V 235.0 15.0 -110.8
5435.091429 -52.68 -41.30 11.38 1000.000 | V 275.0 149.0 -108.9
6489.528429 -42.27 -41.30 0.97 1000.000 | H 210.0 144.0 -108.3
6489.549857 -42.34 -41.30 1.04 1000.000 | H 210.0 147.0 -108.3
6814.623714 -48.04 -41.30 6.74 1000.000 | V 71.0 12.0 -108.0
10100.010286 -47.49 -41.30 6.19 1000.000 | V 125.0 10.0 -104.6
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Test report no.: 1-7847/19-01-03-B
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Plot 36: Channel 7, 3.1 GHz to 10.1 GHz
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Final _Result
Frequency RMS Limit Margin Bandwidth Pol Azimuth Elevation Corr.
(MHz) (dBm) (dBm) (dB) (kHz) (deg) (deg) (dB)
5188.517571 -52.60 -41.30 11.30 1000.000 | V 185.0 0.0 -108.7
6293.260143 -43.55 -41.30 2.25 1000.000 | H 210.0 141.0 -108.6
6379.000429 -43.49 -41.30 2.19 1000.000 | H 211.0 143.0 -108.1
6489.578143 -42.99 -41.30 1.69 1000.000 | H 179.0 112.0 -108.3
6821.766000 -44.34 -41.30 3.04 1000.000 | V 77.0 22.0 -108.0
9882.173143 -47.61 -41.30 6.31 1000.000 | V 155.0 2.0 -104.2
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Test report no.: 1-7847/19-01-03-B
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Plot 37: Channel 1, 10 GHz to 18 GHz
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Test report no.: 1-7847/19-01-03-B
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Plot 38: Channel 2, 10 GHz to 18 GHz

A5+

B+

FEE1E8T7RAMS

SRR

B+

-BRt

ST

Level in dBm

TRt

B+

-BEt

-9+

-9t

Final _Result

14 15

Frequency in GHz

Frequency
(MHz)

RMS
(dBm)

Limit
(dBm)

Margin
(dB)

Bandwidth
(kHz)

Pol

Azimuth
(deg)

Elevation
(deg)

Corr.
(dB)

16722.653750

-65.05

-51.30

13.75

1000.000

31.0

15.0

-122.3

© CTC advanced GmbH

Page 51 of 77
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Plot 39: Channel 3, 10 GHz to 18 GHz
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Test report no.: 1-7847/19-01-03-B

CTC!

| advanced

member of RWTUV group

Plot 40: Channel 4, 10 GHz to 18 GHz
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Plot 41: Channel 5, 10 GHz to 18 GHz
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Plot 42: Channel 7, 10 GHz to 18 GHz
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Test report no.: 1-7847/19-01-03-B CTC | advanced
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Plot 43: Max Hold on Channel 1, 18 GHz to 26.5 GHz
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Plot 44: Max Hold on Channel 2, 18 GHz to 26.5 GHz
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Test report no.: 1-7847/19-01-03-B CTC | advanced
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Plot 45: Max Hold on Channel 3, 18 GHz to 26.5 GHz
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-55 dBm
601 dBm
H1 -61.300 d|
65 dBm
-70 dB H
WWWWW
-75 dBm
B0 dBm
-85 dbm
18.0 GHz 10001 pts 850.0 MHz/ 26.5 GHz
Measuring... [THERRREER AXN 241%7123{'%3

10:18:13 24.07.2020

Plot 46: Max Hold on Channel 4, 18 GHz to 26.5 GHz

Multiview = FcC186-26.56 [ Fcc 26.56-406 x|
Ref Level -40.00 dBm & RBW 1 MHz
& Att 0dB ® SWT 10s ® VBW 3 MHz Mode Auto Sweep

TOF "MNarda637_107_CBLarmp 0_Sm'","NARDAG3E_107 _CBLAMP_O_SM"

1 Frequency Sweep 1Rm Max
M1[1] -71.05 dBm
25.896135 GHz
-45 dBm
-50 dB
-55 dBm
-60 dBm
H1 -61.300 dB|
-65 dBm
-70 d8 =
-75 dBm
-80 dBm
-85 dbm
18.0 GH=z 10001 pts 850.0 MHz/ 26.5 GHz
Measuring... [HNERRRNR A XN 241%7223[?2

10:23:12 24.07.2020

© CTC advanced GmbH

Page 57 of 77




Test report no.: 1-7847/19-01-03-B CTC | advanced

member of RWTUV group

Plot 47: Max Hold on Channel 5, 18 GHz to 26.5 GHz

Multiview FCC 18G-26.5G n FCC 26.5G-40G n -

Ref Level -40.00 dBm & RBW 1 MHz
& Att 0dB ® SWT 10s ® VBW 3 MHz Mode Auto Sweep
TDF "MNardas37_107_CBLamp_0_5m","NARDAG3E_107_CBLAMP_O_SNM'"

1 Frequency Sweep

M1[1] | -71.07 dBm
24.119813 GHz
-45 dem
-50de
-55 dem
-60 deém
Hi -61.300 dg|
-65 dem
o M1
-70d o
W-‘“‘W
-75 dBm
-80 dem
-85 dem
18.0 GHz 10001 pts 850.0 MHz/ 26.5 GHz
measuring... [[HERRRRNER oK 241%7223{'52

10:28:47 24.07.2020

Plot 48: Max Hold on Channel 7, 18 GHz to 26.5 GHz

Multiview FCC 18G-26.5G n FCC 26.5G-40G n -

Ref Level -40.00 dBm & RBW 1 MHz

& Att 0dB ® SWT 10s ® VBW 3 MHz Mode Auto Sweep
TDF "MNardas37_107_CBLamp_0_5m","NARDAG3E_107_CBLAMP_O_SNM'"

1 Frequency Sweep 1Rm

ML[1] | -71.07 dBm
25.839191 GHz
-45 dBm
-50dB
-55 dBm
-60 dBm
H1 -61.200 dBf
-65 dBm
70 de =
st "WW““VWMWWWWW
-75 dBm
-80 dBm
-85 dBm
18.0 GH=z 10001 pts 850.0 MHz/ 26.5 GHz
Measuring... [HNRRRENR A XN 241%7324['53

10:34:40 24.07.2020
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Plot 49: Max Hold on Channel 1, 26.5 GHz to 40.0 GHz

Multiview = FCC 18G-26.5G n FCC 26.5G-40G n
Ref Level -40.00 dBm ® RBW 1 MHz
& Att 0dB ® SWT 10s ® VBW 3 MHz Mode Auto Sweep

TOF "MNarda637_107_CBLarmp 0_Sm'","NARDAG3E_107 _CBLAMP_O_SM"

1 Frequency Sweep

NCAN - 1R

Mi[1] -67.90 dBm
39.75365 GHz
-45 dBm
-50 dB
-55 dBm
-60 dBm
H1 -61.300 dg
-65 dBm
M1
¥
N SNV NS, S BN YL L LY, o Lo A ¥ W N\ W e ol
g e w oy -
-75 dBm
-80 dBm
-85 dBm
26.5 GHz 10001 pts 1.35 GHz/ 40.0 GHz
Measuring... [HHERRRNR 4K 241%7422{'32

10:42:02 24.07.2020

Plot 50: Max Hold on Channel 2, 26.5 GHz to 40.0 GHz

Multiview = FCC 18G-26.5G n FCC 26.5G-40G n
Ref Level -40.00 dBm ® RBW 1 MHz
& Att 0dB ® SWT 10s ® VBW 3 MHz Mode Auto Sweep

TOF "MNarda637_107_CBLarmp 0_Sm'","NARDAG3E_107 _CBLAMP_O_SM"

1 Frequency Sweep NCAN - 1R
M1[1] -67.84 dBm
39.76175 GHz
-45 dBm
-50 dB
-55 dBm
-60 dBm
H1 -61.300 d&
-85 dBm
M1
M
o T ittt tn Lo st e e L N T, o Y WM‘J
-75 dem
-80 dém
-85 dem
26.5 GHz 10001 pts 1.35 GHz/ 40.0 GHz
q 24.07.2020
Measuring... [HNERRRNR A XN iaisan

10:47:52 24.07.2020
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Plot 51: Max Hold on Channel 3, 26.5 GHz to 40.0 GHz

Multiview = FCC 18G-26.5G n FCC 26.5G-40G n
Ref Level -40.00 dBm ® RBW 1 MHz
& Att 0dB ® SWT 10s ® VBW 3 MHz Mode Auto Sweep

TOF "MNarda637_107_CBLarmp 0_Sm'","NARDAG3E_107 _CBLAMP_O_SM"

1 Frequency Sweep NCAN - 1R
M1[1]| -67.87 dBm
39.75500 GHz
-45 dBm
-50 dB
-55 dBm
-60 dBm
H1 -61.300 dB|
-65 dBm
M1
b
L P, i L XL o Ry g 0 N O el
A S o o
-75 dBm
-80 dBm
-85 dbm
26.5 GHz 10001 pts 1.35 GHz/ 40.0 GHz
measuring... [[HERRRRNER oK 241%752;'%3

10:54:1% 24.07.2020

Plot 52: Max Hold on Channel 4, 26.5 GHz to 40.0 GHz

Multiview = FCC 18G-26.5G n FCC 26.5G-40G n
Ref Level -40.00 dBm ® RBW 1 MHz
& Att 0dB ® SWT 10s ® VBW 3 MHz Mode Auto Sweep

TOF "MNarda637_107_CBLarmp 0_Sm'","NARDAG3E_107 _CBLAMP_O_SM"

1 Frequency Sweep NCAN - 1R
M1[1] -68.01 dBm
39.79955 GHz
-45 dBm
-50 dB
-55 dBm
-60 dBm
H1 -61.300 dB|
-65 dBm
M1
¥
R N PN VOl NS e P, ST, o W AN TN Vg O N i it
e e = v W'
-75 dBm
-80 dBm
-85 dbm
26.5 GHz 10001 pts 1.35 GHz/ 40.0 GHz
: 24.07.2020
measuring... [[HERNRRNR oK eEEe

11:02:05 24.07.2020
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Plot 53: Max Hold on Channel 5, 26.5 GHz to 40.0 GHz

MultiView FCC 18G-26.5G

n FCC 26.5G-40G

Ref Level -40.00 dBm & RBW 1 MHz

& Att OdB ® SWT 10s ® VBW 3 MHz

TDF "MNardas37_107_CBLamp_0_5m","NARDAG3E_107_CBLAMP_O_SNM'"
1 Frequency Sweep

Mode Auto Sweep

-45 dbrm

NCA
M1[1]

N - 1R
-68.00 dBm
39.74285 GHz

-50 dB

-55 dBm

-60 dBm

H1 -61.300 dg

-65 dbrm

T e RO PSRN, LY e,
e

-75 dBm

-80 dBm

-85 dbrm

26.5 GHz

10001 pts

1.35 GHz/

40.0 GHz

11:10:10 24.07.2020

Plot 54: Max Hold on Channel 7, 26.5 GHz to 40.0 GHz

MultiView FCC 18G-26.5G

n FCC 26.5G-40G

Ref Level -40.00 dBm & RBW 1 MHz

& Att OdB ® SWT 10s ® VBW 3 MHz

TDF "MNardas37_107_CBLamp_0_5m","NARDAG3E_107_CBLAMP_O_SNM'"
1 Frequency Sweep

Mode Auto Sweep

Measuring...

i 24.07.2020
11:10:10

-45 dbm

NCAN - 1R

M1[1]

-67.88 dBm
39.73745 GHz

-50 dB

-55 dBm

-60 dBm

H1 -61.300 dg

-65 dbm

11:35:53 24.07.2020
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-75 dBm

-80 dBm

-85 dBm

26.5 GHz 10001 pts 1.35 GHz/ 40.0 GHz
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Plot 55:

Levelin dBm
do
=

Channel 1, 15.517 (d)

20+

-7h+

-ah > FCC1R517
T 4
_gn +4
95 el ¢ L
1164 1170 1180 11490 1200 1210 1220 1230 1240
Frequency in MHz
Final Result
Frequency RMS Limit Margin Bandwidth Pol Azimuth Elevation Corr.
(MHz) (dBm) (dBm) (dB) (kHz) (deg) (deg) (dB)

1170.556697 -95.51 -85.30 10.21 30.000 | V 5.0 45.0 -139.5
1174.886120 -87.86 -85.30 2.56 30.000 | V 190.0 120.0 -139.4
1199.883070 -85.53 -85.30 0.23 30.000 | V 189.0 121.0 -139.5
1209.878667 -95.90 -85.30 10.60 30.000 | H 5.0 45.0 -139.5
1224.881623 -86.90 -85.30 1.60 30.000 | V 273.0 160.0 -139.1
1238.429317 -94.99 -85.30 9.69 30.000 | H 0.0 80.0 -138.7
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Plot 56: Channel 1, 15.517 (d)

-hE T+

2R+

Levelin dBm
&
=

5 Fziz 16617
901 *
+ * ’
95 & ¢ 3
1569 1570 1580 1590 1600 1610
Freauency in MHz
Final Result
Frequency RMS Limit Margin Bandwidth Pol Azimuth Elevation Corr.
(MHz) (dBm) (dBm) (dB) (kHz) (deg) (deg) (dB)

1564.783550 -95.23 -85.30 9.93 30.000 | V 2.0 99.0 -137.8
1572.334820 -94.99 -85.30 9.69 30.000 | V -4.0 34.0 -137.8
1574.847425 -90.81 -85.30 5.51 30.000 | V 252.0 31.0 -137.8
1577.363510 -94.04 -85.30 8.74 30.000 | V 5.0 15.0 -137.8
1581.267785 -94.68 -85.30 9.38 30.000 | V 5.0 27.0 -137.7
1599.996845 -92.76 -85.30 7.46 30.000 | H 6.0 165.0 -137.9
1606.834790 -95.44 -85.30 10.14 30.000 | V 5.0 92.0 -137.9
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Plot 57: Channel 2, 15.517 (d)

20+

-7h+

Levelin dBm
do
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_gn +4
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1164 1170 1180 11490 1200 1210 1220 1230 1240
Frequency in MHz
Final Result
Frequency RMS Limit Margin Bandwidth Pol Azimuth Elevation Corr.
(MHz) (dBm) (dBm) (dB) (kHz) (deg) (deg) (dB)

1174.882550 -86.28 -85.30 0.98 30.000 | V 202.0 123.0 -139.4
1176.343560 -96.11 -85.30 10.81 30.000 | V -3.0 15.0 -139.3
1198.510707 -95.92 -85.30 10.62 30.000 | H 5.0 66.0 -139.5
1199.882800 -85.97 -85.30 0.67 30.000 | V 190.0 121.0 -139.5
1224.880333 -89.36 -85.30 4.06 30.000 | V 236.0 160.0 -139.1
1237.642543 -95.53 -85.30 10.23 30.000 | H -1.0 72.0 -138.8
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Plot 58: Channel 2, 15.517 (d)
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Final Result
Frequency RMS Limit Margin Bandwidth Pol Azimuth Elevation Corr.
(MHz) (dBm) (dBm) (dB) (kHz) (deg) (deg) (dB)

1573.392545 -94.69 -85.30 9.39 30.000 | H 12.0 94.0 -137.8
1574.496200 -95.04 -85.30 9.74 30.000 | H -5.0 22.0 -137.8
1585.794110 -94.43 -85.30 9.13 30.000 | H 5.0 45.0 -137.7
1586.999315 -94.85 -85.30 9.55 30.000 | H -3.0 135.0 -137.7
1599.983165 -94.77 -85.30 9.47 30.000 | H 212.0 27.0 -137.9
1608.014675 -95.10 -85.30 9.80 30.000 | H 5.0 27.0 -138.0
1608.578495 -95.17 -85.30 9.87 30.000 | V 5.0 2.0 -138.0
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Plot 59: Channel 3, 15.517 (d)
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Frequency in MHz
Final Result
Frequency RMS Limit Margin Bandwidth Pol Azimuth Elevation Corr.
(MHz) (dBm) (dBm) (dB) (kHz) (deg) (deg) (dB)
1171.239453 -95.69 -85.30 10.39 30.000 | V 5.0 82.0 -139.5
1174.885370 -86.07 -85.30 0.77 30.000 | V 198.0 108.0 -139.4
1199.882350 -85.87 -85.30 0.57 30.000 | V 190.0 110.0 -139.5
1205.493780 -96.35 -85.30 11.05 30.000 | V 0.0 147.0 -139.5
1224.879253 -89.31 -85.30 4.01 30.000 | V 276.0 165.0 -139.1
1239.948643 -94.91 -85.30 9.61 30.000 | V 0.0 155.0 -138.7
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Plot 60: Channel 3, 15.517 (d)
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Final Result
Frequency RMS Limit Margin Bandwidth Pol Azimuth Elevation Corr.
(MHz) (dBm) (dBm) (dB) (kHz) (deg) (deg) (dB)

1560.841745 -95.47 -85.30 10.17 30.000 | H 2.0 75.0 -137.9
1566.773090 -95.29 -85.30 9.99 30.000 | V -4.0 18.0 -137.8
1576.332995 -94.58 -85.30 9.28 30.000 | V -1.0 31.0 -137.8
1583.014415 -94.92 -85.30 9.62 30.000 | H 0.0 54.0 -137.7
1598.740445 -95.34 -85.30 10.04 30.000 | V 3.0 36.0 -137.9
1599.838850 -93.43 -85.30 8.13 30.000 | V 181.0 1.0 -137.9
1605.912065 -94.66 -85.30 9.36 30.000 | V 5.0 130.0 -137.9
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Plot 61: Channel 4, 15.517 (d)
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Final Result
Frequency RMS Limit Margin Bandwidth Pol Azimuth Elevation Corr.
(MHz) (dBm) (dBm) (dB) (kHz) (deg) (deg) (dB)

1169.747620 -96.51 -85.30 11.21 30.000 | H -4.0 105.0 -139.5
1174.881710 -88.59 -85.30 3.29 30.000 | V 251.0 131.0 -139.4
1199.882860 -86.48 -85.30 1.18 30.000 | V 234.0 150.0 -139.5
1202.775613 -96.31 -85.30 11.01 30.000 | V 5.0 165.0 -139.5
1224.878520 -87.86 -85.30 2.56 30.000 | V 197.0 113.0 -139.1
1232.759153 -95.74 -85.30 10.44 30.000 | H 5.0 108.0 -138.9

© CTC advanced GmbH

Page 68 of 77




Test report no.: 1-7847/19-01-03-B

CTC!

| advanced

member of RWTUV group

Plot 62: Channel 4, 15.517 (d)
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Final Result
Frequency RMS Limit Margin Bandwidth Pol Azimuth Elevation Corr.
(MHz) (dBm) (dBm) (dB) (kHz) (deg) (deg) (dB)

1573.255490 -95.24 -85.30 9.94 30.000 | V -4.0 57.0 -137.8
1574.155655 -95.01 -85.30 9.71 30.000 | V 2.0 78.0 -137.8
1587.397385 -95.38 -85.30 10.08 30.000 | H -2.0 149.0 -137.8
1590.049025 -95.42 -85.30 10.12 30.000 | V -2.0 140.0 -137.8
1599.845555 -91.01 -85.30 5.71 30.000 | V 158.0 15.0 -137.9
1606.760750 -95.54 -85.30 10.24 30.000 | H 0.0 144.0 -137.9
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Plot 63: Channel 5, 15.517 (d)
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Final Result
Frequency RMS Limit Margin Bandwidth Pol Azimuth Elevation Corr.
(MHz) (dBm) (dBm) (dB) (kHz) (deg) (deg) (dB)

1170.569267 -95.93 -85.30 10.63 30.000 | V -4.0 66.0 -139.5
1174.884560 -88.44 -85.30 3.14 30.000 | V 248.0 135.0 -139.4
1199.879260 -86.47 -85.30 1.17 30.000 | V 234.0 156.0 -139.5
1204.097343 -95.93 -85.30 10.63 30.000 | V 0.0 15.0 -139.5
1224.874950 -87.89 -85.30 2.59 30.000 | V 224.0 151.0 -139.1
1239.551997 -95.06 -85.30 9.76 30.000 | H -4.0 105.0 -138.7
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Plot 64: Channel 5, 15.517 (d)
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Final Result
Frequency RMS Limit Margin Bandwidth Pol Azimuth Elevation Corr.

(MHz) (dBm) (dBm) (dB) (kHz) (deg) (deg) (dB)
1567.696670 -95.27 -85.30 9.97 30.000 | H 1.0 12.0 -137.8
1575.677750 -94.96 -85.30 9.66 30.000 | H 5.0 15.0 -137.8
1578.036335 -94.72 -85.30 9.42 30.000 | H 0.0 57.0 -137.8
1578.699590 -94.85 -85.30 9.55 30.000 | H -2.0 76.0 -137.8
1599.842090 -91.61 -85.30 6.31 30.000 | V 148.0 15.0 -137.9
1609.524050 -95.27 -85.30 9.97 30.000 | H -5.0 125.0 -138.0
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Plot 65: Channel 7, 15.517 (d)
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Final Result
Frequency RMS Limit Margin Bandwidth Pol Azimuth Elevation Corr.
(MHz) (dBm) (dBm) (dB) (kHz) (deg) (deg) (dB)

1172.609027 -95.98 -85.30 10.68 30.000 | V 5.0 165.0 -139.4
1174.882940 -86.23 -85.30 0.93 30.000 | V 180.0 110.0 -139.4
1199.880190 -85.75 -85.30 0.45 30.000 | V 176.0 115.0 -139.5
1204.295823 -96.41 -85.30 11.11 30.000 | V 1.0 45.0 -139.5
1237.240767 -95.36 -85.30 10.06 30.000 | H 0.0 75.0 -138.8
1239.642587 -95.23 -85.30 9.93 30.000 | V 5.0 165.0 -138.7

© CTC advanced GmbH

Page 72 of 77




Test report no.: 1-7847/19-01-03-B

CTC!

| advanced

member of RWTUV group

Plot 66: Channel 7, 15.517 (d)
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Final Result
Frequency RMS Limit Margin Bandwidth Pol Azimuth Elevation Corr.

(MHz) (dBm) (dBm) (dB) (kHz) (deg) (deg) (dB)
1574.421590 -94.71 -85.30 9.41 30.000 | V -2.0 57.0 -137.8
1574.857850 -90.36 -85.30 5.06 30.000 | V 349.0 0.0 -137.8
1577.473265 -94.78 -85.30 9.48 30.000 | H -3.0 2.0 -137.8
1586.388260 -94.03 -85.30 8.73 30.000 | V 315.0 33.0 -137.7
1599.852920 -89.99 -85.30 4.69 30.000 | V -4.0 15.0 -137.9
1600.006025 -92.96 -85.30 7.66 30.000 | H 355.0 135.0 -137.9
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10.3 Antenna requirements

Description:

815.521(b)
Manufacturers and users are reminded of the provisions of §815.203 and 15.204.

Integrated patch antenna.

Verdict: Compliant
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11 Glossary
EUT | Equipment under test
DUT | Device under test
UUT | Unit under test
GUE | GNSS User Equipment
ETSI | European Telecommunications Standards Institute
EN | European Standard
FCC | Federal Communications Commission
FCC ID | Company ldentifier at FCC
IC | Industry Canada
PMN | Product marketing name
HMN | Host marketing name
HVIN | Hardware version identification number
FVIN | Firmware version identification number
EMC | Electromagnetic Compatibility
HW | Hardware
SW | Software
Inv. No. | Inventory number
S/N or SN | Serial number
C | Compliant
NC | Not compliant
NA | Not applicable
NP | Not performed
PP | Positive peak
QP | Quasi peak
AVG | Average
OC | Operating channel
OCW | Operating channel bandwidth
OBW | Occupied bandwidth
OOB | Out of band
DFS | Dynamic frequency selection
CAC | Channel availability check
OP | Occupancy period
NOP | Non occupancy period
DC | Duty cycle
PER | Packet error rate
CW | Clean wave
MC | Modulated carrier
WLAN | Wireless local area network
RLAN | Radio local area network
DSSS | Dynamic sequence spread spectrum
OFDM | Orthogonal frequency division multiplexing
FHSS | Frequency hopping spread spectrum
GNSS | Global Navigation Satellite System
C/No | Carrier to noise-density ratio, expressed in dB-Hz
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12 Document history

Version Applied changes Date of release

-/- Initial release 2020-09-30

A FCC ID corrected, Date of FCC CFR 15 release added 2020-12-21

ISED data and kind of test item/model name updated,
B 2021-06-30
ISED accreditation added

13 Accreditation Certificate — D-PL-12076-01-04

first page last page

(( DAKKS

Deutsche
Akkreditierungsstelle

Deutsche Akkreditierungsstelle GmbH Deutsche Akkreditierungsstelle GmbH
to Section 8 ion 1 in ion with Section 1
subsection 1 AkkStelleGBY Office Berlin Office Frankfurt am Main Office Braunschweig
Signatory to the Multilateral Agreements of EA, ILAC and IAF for Mutual Recognition Spittelmarkt 10 Europa-Allee 52 Bundesallee 100
10117 Berlin 60327 Frankfurt am Main 38116 Braunschweig

Accreditation %

The Deutsche Akkreditierungsstelle GmbH attests that the testing laboratory

CTC advanced GmbH
Untertiirkheimer StraRe 6-10, 66117 Saarbriicken

is competent under the terms of DIN EN ISO/IEC 17025:2018 to carry out tests in the following

fields:
(TC) and ic C ibility (EMC) for Canadian

Standards
The publication of extracts of the accreditation certificate is subject to the prior written approval by
Deutsche Akkreditierungsstelle GmbH (DAKKS). Exempted is the unchanged form of separate
disseminations of the cover sheet by the conformity assessment body mentioned overleaf,
No impression shall be made that the accreditation also extends to fields beyond the scope of
accreditation attested by DAKKS.
The accreditation was granted pursuant to the Act on the Accreditation Body (AkkStelleG) of 31 July 2009
(Federal Law Gazette | p. 2625) and the Regulation (EC) No 765/2008 of the European Parliament and of
the Council of 9 July 2008 setting out the requirements for accreditation and market surveillance relating
to the marketing of products {Official Journal of the European Union L 218 of 9 July 2008, p. 30). DAKKS is

The accreditation certificate shall only apply in connection with the notice of accreditation of a signatory to the for Mutual of the European co-operation for

09.06.2020 with the accreditation number D-PL-12076-01. It comprises the cover sheet, the (EA), Forum (IAF) and Laboratory A

reverse side of the cover sheet and the following annex with a total of 07 pages. Cooperation (ILAC). The signatories to these agreements recognise each other’s accreditations.

Registration number of the certificate: D-PL-12076-01-04 The up-to-date state of membership can be retrieved from the following websites
EA:  www.european-accreditation.org
ILAC: www.ilac.org
IAF:  www.iafnu

Frankfurt am Main, 03.06.2020 by orde{ Pl -Ing. (FI If Egner

Head of Division
The flects the issue. The current status of the scope of
foundin of h
hetos:/fwww. dokks. de/en/content/oceredited-bodies-dokks

Note: The current certificate annex is published on the websites (link see below).

https://www.dakks.de/files/data/as/pdf/D-PL-12076-01-04.pdf
https://www.dakks.de/files/data/as/pdf/D-PL-12076-01-04e.pdf

or
https://ctcadvanced.com/app/uploads/2020/06/D-PL-12076-01-04_Canada_TCEMC.pdf
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Test report no.: 1-7847/19-01-03-B CTC | advanced

member of RWTUV group
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first page last page

(( pAKKS

Deutsche
Alkreditierungsstelle

Deutsche Akkreditierungsstelle GmbH Deutsche Akkreditierungsstelle GmbH

to Section 8 1 in ion with Section 1

subsection 1 AkkStelleGBY som;:E\Be”:: » Eonuu Fr::km; am Main (;ff:‘;ee sB;ﬁ::s;[f;&nelg
igna he Mul | iti pittelmark uropa-Allee u
Signatory to the Multilateral Agreements of EA, ILAC and IAF for Mutual Recognition bl Sape el o e

Accreditation %

The Deutsche Akkreditierungsstelle GmbH attests that the testing laboratory

CTC advanced GmbH
Untertiirkheimer StraBe 6-10, 66117 Saarbriicken

is competent under the terms of DIN EN ISO/IEC 17025:2018 to carry out tests in the following
fields:

(FCCReg )

The publication of extracts of the accreditation certificate is subject to the prior written approval by
Deutsche Akkreditierungsstelle GmbH (DAKKS). Exempted Is the unchanged form of separate
disseminations of the cover sheet by the conformity assessment body mentioned overleaf.

No impression shall be made that the accreditation also extends to fields beyond the scope of
accreditation attested by DAkKS.

The accreditation was granted pursuant to the Act on the Accreditation Body {AkiStelleG) of 31 July 2009
(Federal Law Gazette | p. 2625) and the Regulation (EC) No 765/2008 of the European Parliament and of
the Council of 9 July 2008 setting out the requirements for accreditation and market surveillance relating
to the marketing of products (Officlal Journal of the European Union L 218 of 9 July 2008, p. 30). DAKKS Is
a signatory to the for Mutual of the European co-operation for

The accreditation certificate shall only apply in connection with the notice of accreditation of {EA), i ion Forum (IAF) and Laboratory

09.06.2020 with the accreditation number D-PL-12076-01. It comprises the cover sheet, the Cooperation (ILAC). The signatories to these agreements recognise each ather’s accreditations.

reverse side of the cover sheet and the following annex with a total of 05 pages.

The up-to-date state of membership can be retrieved from the following websites:
Registration number of the certificate: D-PL-12076-01-05 BA wWiwvaliropean-sccreditation.org

Frankfurt am Main, 09.06.2020 by ovdﬁ Egner
Head of Division

time of the date of issue. The current stotus of the scope of
be found i of Deutsche.

ILAC: www.ilac.org
IAF: www.iatnu

S

Note: The current certificate annex is published on the websites (link see below).

https://www.dakks.de/files/data/as/pdf/D-PL-12076-01-05.pdf
https://www.dakks.de/files/data/as/pdf/D-PL-12076-01-05e.pdf

or
https://ctcadvanced.com/app/uploads/2020/06/D-PL-12076-01-05_TCB_USA.pdf

HEHHHBHHHBHH AR H AR HHRRHHH####H END OF TEST REPORT ###########HHHBHHHBHHHRHHHRHHHH

© CTC advanced GmbH Page 77 of 77


https://www.dakks.de/files/data/as/pdf/D-PL-12076-01-05.pdf
https://www.dakks.de/files/data/as/pdf/D-PL-12076-01-05e.pdf
https://ctcadvanced.com/app/uploads/2020/06/D-PL-12076-01-05_TCB_USA.pdf

		2021-06-30T10:53:33+0200
	Thomas Vogler


		2021-06-30T13:05:46+0200
	Meheza Walla




