CSA

GROUP”

RF-TEST REPORT

- FCC Part 15.255 -

Type / Model Name . KY-LOC 1D.02.01
Product Description : Radar sensor
Applicant : Kymati GmbH
Address : Am Hochacker 5

85630 GRASBRUNN, GERMANY

Manufacturer : Kymati GmbH

Address : Am Hochacker 5

85630 GRASBRUNN, GERMANY

Test Result according to the standards
listed in clause 1 test standards:

POSITIVE

Test Report No. : T46910-00-03HS

17. May 2021

Date of issue

Wy
N ",

N
jacwrs (( DAKKS
'f,/,/-//—:\\\\? Deutsche
iyl Akkreditierungsstelle

D-PL-12030-01-01
D-PL-12030-01-02

CSA Group Bayern GmbH
Ohmstrasse 1-4 - 94342 STRASSKIRCHEN - GERMANY
Tel.: +49(0)9424-94810 - Fax: +49(0)9424-9481440

File No. T46910-00-03HS, page 1 of 50

Rev. No. 6.1, 2020-11-26

The test report merely corresponds to the test sample. It is not permitted to copy extracts of these test results without the written permission of the test laboratory.



CSA
GROUP™

FCC ID: 2AXR5-1D-02-01

Contents
1 TEST STANDARDS 3
2 EQUIPMENT UNDER TEST 4
2.1 Information provided by the Client 4
2.2 Sampling 4
2.3 Photo documentation of the EUT — Detailed photos see attachment A 4
2.4 Equipment category 4
2.5 Short description of the equipment under test (EUT) 4
2.6 Variants of the EUT 4
2.7 Operation frequency 5
2.8 Transmit operating modes 5
2.9 Antenna 5
2.10 Power supply system utilised 5
2.11 Peripheral devices and interface cables 5
2.12 Determination of worst case conditions for final measurement 5
3 TEST RESULT SUMMARY 7
3.1 Final assessment 7
4 TEST ENVIRONMENT 8
4.1 Address of the test laboratory 8
4.2 Environmental conditions 8
4.3 Statement of the measurement uncertainty 8
4.4  Conformity Decision Rule 9
4.1 Measurement protocol for FCC 9
5 TEST CONDITIONS AND RESULTS 13
5.1 AC power line conducted emissions 13
5.2 EIRP 17
5.3 Peak conducted output power 22
5.4  Spurious emissions 25
5.5 Frequency stability 46
5.6 Antennarequirement 49
6 USED TEST EQUIPMENT AND ACCESSORIES 50
Attachment A as seperate supplement
CSA Group Bayern GmbH File No. T46910-00-03HS, page 2 of 50

Ohmstrasse 1-4 - 94342 STRASSKIRCHEN - GERMANY
Tel.: +49(0)9424-94810 - Fax: +49(0)9424-9481440

Rev. No. 6.1, 2020-11-26

The test report merely corresponds to the test sample. It is not permitted to copy extracts of these test results without the written permission of the test laboratory.



CSA
GROUP™

FCC ID: 2AXR5-1D-02-01

1 TEST STANDARDS

The tests were performed according to following standards:

FCC Rules and Regulations Part 15, Subpart A - General (September 2020)
Part 15, Subpart A, Section 15.31 Measurement standards

FCC Rules and Regulations Part 15, Subpart C - Intentional Radiators (September, 2020)
Part 15, Subpart C, Section 15.203 Antenna requirement

Part 15, Subpart C, Section 15.204 External radio frequency power amplifiers and antenna
modifications

Part 15, Subpart C, Section 15.205 Restricted bands of operation

Part 15, Subpart C, Section 15.207 Conducted limits

Part 15, Subpart C, Section 15.209 Radiated emission limits, general requirements

Part 15, Subpart C, Section 15.255 Operation within the band 57-71 GHz.

ANSI C63.10: 2013 Testing Unlicensed Wireless Devices

ETSI TR 100 028 V1.3.1: 2001-03 Electromagnetic Compatibility and Radio Spectrum Matters (ERM);

Uncertainties in the Measurement of Mobile Radio Equipment
Characteristics—Part 1 and Part 2
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2 EQUIPMENT UNDER TEST
2.1 Information provided by the Client

Please note, we do not take any responsibility for information provided by the client or his representative which may
have an influence on the validity of the test results.

2.2 Sampling

The customer is responsible for the choice of sample. Sample configuration, start-up and operation is carried out by
the customer or according his/her instructions.

2.3 Photo documentation of the EUT — Detailed photos see attachment A

2.4 Equipment category
The EUT qualifies under 15.255 (a) (2) as a field disturbance sensor for fixed operation.
2.5 Short description of the equipment under test (EUT)

The EUT is a radar sensor in the operating band 61.0 GHz to 61.5 GHz. It determines the distance in primary or
secondary radar mode.

Number of tested samples: 1
Serial number: 00002005
Firmware version: 1.0

EUT configuration:
(The CDF filled by the applicant can be viewed at the test laboratory.)

2.6 Variants of the EUT

There are no variants of the EUT.
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2.7 Operation frequency
The operating frequency is 61.0 GHz to 61.5 GHz.
2.8 Transmit operating modes

Two operation modes are available:

Primary radar mode 0.5 GHz OBW, FMCW, passiv refection

Secondary radar mode 0.5 GHz OBW, FMCW and FSK(The communication link between device 1 and
device 2 uses the FSK), two way ranging, active reflection

2.9 Antenna

The following antennas shall be used with the EUT:

- Antenna 0 Integrated linear polarised micro strip patch antenna, 7.0 dBi.
- Antennal Integrated linear polarised micro strip patch antenna, 7.0 dBi.
- Antenna 2 Integrated linear polarised micro strip patch antenna, 7.0 dBi.

2.10 Power supply system utilised

Power supply voltage . 120 VAC, 60 Hz
Alternative power supply PoE . 55VvVDC

2.11 Peripheral devices and interface cables

The following peripheral devices and interface cables are connected during the measurements:

- Notebook Fujitsu Model : Lifebook, 02-01/01-13-014
- PoE switch, ZYXEL Model : GS1005HP
- _Power supply PoE, 55 VDC, Topow Model : TPA187-72550-T3

2.12 Determination of worst case conditions for final measurement

Exploratory measurements have been made in all three orthogonal axes and the settings of the EUT are changed to
locate at which position and at what setting of the EUT produce the maximum of the emissions. For the further
measurement, the EUT is set in up-right position.

As worst-case, the following test modes are selected for the final test:

Due to the need of FCC 15.31 c), the sweep has to be stopped for measurement, 3 frequencies are selected for
measurement:
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The operation mode with the highest output power is selected for the final measurement:

Power Used : Modulation
. Modulation
setting antenna type
Frequency “Low” PO 0+2 Stopped CW
Frequency “Mid” PO 0+2 Stopped CW
Frequency “High” PO 0+2 Stopped CW

2.12.1 Testjig

No test jig is used.

2.12.2 Test software

For test mode TX CW, primary- and secondary radar mode, the following test software is used.

Secondary Radar Demo

Configure Incoming Data
192.168.33.203 Connect | ¥ Data
Waster Slave cw
Start M Master
Configure
192.168.33.209 Connect | # Data
Master | _seve | ow
Start Stop Slave

CSA Group Bayern GmbH
Ohmstrasse 1-4 - 94342 STRASSKIRCHEN - GERMANY
Tel.: +49(0)9424-94810 - Fax: +49(0)9424-9481440

Control Box
Saving Dala

Filename:
Reset

FSK FMCW
1

™ Start Saving

TX Power
FSKIFMCW
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Dev1 Set
0

Dev2 Set

Freq Band
C 600805 & 610-615 635640

Bandwidth £345MHz |
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3 TEST RESULT SUMMARY

Operating in the 57 GHz — 71 GHz band:

FCC Rule Part Description Result
15.203 Antenna requirement passed
15.205(a) Emissions in restricted bands passed
15.207(a) AC power line conducted emissions passed
15.209(a) Radiated emission limits; general requirements passed
15.255(c)(2) EIRP passed
15.255(d) Spurious emissions passed
15.255(e) Peak conducted output power passed
15.255(f) Frequency stability passed

3.1 Final assessment

The equipment under test fulfills the requirements cited in clause 1 test standards.

Date of receipt of test sample : _acc. to storage records

Testing commenced on . 04 December 2020

Testing concluded on . 14 December 2020

Checked by: Tested by:

Klaus Gegenfurtner
| confirm the correctness

k Q and integrity of this

' Kﬁ% document
2021.05.18 08:09:15
+02'00'

Klaus Gegenfurtner
Teamleader Radio

CSA Group Bayern GmbH
Ohmstrasse 1-4 - 94342 STRASSKIRCHEN - GERMANY
Tel.: +49(0)9424-94810 - Fax: +49(0)9424-9481440

| am the author of
this document
2021.05.17 16:17:57
+02'00

Hermann Smetana

Radio Team
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4 TEST ENVIRONMENT

4.1 Address of the test laboratory

CSA Group Bayern GmbH
Ohmstrasse 1-4

94342 STRASSKIRCHEN
GERMANY

4.2 Environmental conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature: 15-35°C
Humidity: 30-60 %
Atmospheric pressure: 86-106 kPa

4.3 Statement of the measurement uncertainty

The data and results referenced in this document are true and accurate. It is noted that the expanded measurement
uncertainty corresponds to the measurement results from the standard measurement uncertainty multiplied by the
coverage factor k = 2. The true value is located in the corresponding interval with a probability of 95 % The
measurement uncertainty was calculated for all measurements listed in this test report acc. to CISPR 16-4-2 /
11.2003 ,Uncertainties, statistics and limit modelling — Uncertainty in EMC measurements® and is documented in
the quality system acc. to DIN EN ISO/IEC 17025. For all measurements shown in this report, the measurement
uncertainty of the test laboratory, CSA Group Bayern GmbH, is below the measurement uncertainty as defined by
CISPR. Therefore, no special measures must be taken into consideration with regard to the limits according to
CISPR. Furthermore, component and process variability of devices similar to that tested may result in additional
deviation. The manufacturer has the sole responsibility of continued compliance of the device.
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Measurement Type Range Confidence Calcula'ted

Level Uncertainty
AC power line conducted emissions | 0.15 MHz to 30 MHz 95% +3.29 dB
Output power ERP, radiated 40000 MHz to 110000 MHz 95% +5.41 dB
Field strength of the fundamental 1000 MHz to 40000 MHz 95% +2.34dB
Field strength of the fundamental 40000 MHz to 110000 MHz 95% +5.41dB
Power spectral density 40000 MHz to 110000 MHz 95% +5.41dB
Spurious Emissions, conducted 9 kHz to 10000 MHz 95% +2.15dB
Spurious Emissions, conducted 10000 MHz to 40000 MHz 95% +3.47 dB
Spurious Emissions, radiated 9 kHz to 30 MHz 95% +3.53dB
Spurious Emissions, radiated 30 MHz to 1000 MHz 95% +4.44 dB
Spurious Emissions, radiated 1000 MHz to 40000 MHz 95% +2.89dB
Spurious Emissions, radiated 40000 MHz to 60000 MHz 95% +5.04 dB
Spurious Emissions, radiated 60000 MHz to 90000 MHz 95% +5.04 dB
Spurious Emissions, radiated 75000 MHz to 110000 MHz 95% +5.04 dB
Spurious Emissions, radiated 110000 MHz to 170000 MHz 95% +5.04 dB
Spurious Emissions, radiated 140000 MHz to 220000 MHz 95% +5.04 dB

4.4 Conformity Decision Rule

The conformity decision rule is based on the ILAC G8 published at the time of reporting.

4.1 Measurement protocol for FCC

4.1.1 General information

CSA Group Bayern GmbH is recognized as wireless testing laboratory under the CAB identifier:

FCC: DE 0011

4.1.2 General Standard information

The test methods used comply with ANSI C63.10 - "Testing Unlicensed Wireless Devices".

4.1.2.1 Justification

The equipment under test (EUT) is configured in a typical user arrangement in accordance with the manufacturer's

instructions.

CSA Group Bayern GmbH

Ohmstrasse 1-4 - 94342 STRASSKIRCHEN - GERMANY

Tel.: +49(0)9424-94810 - Fax: +49(0)9424-9481440
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4.1.3 Details of test procedures

4.1.3.1 Conducted emission
Test setup according ANSI C63.10

EuT ‘ Peripheral

’]

'y
Spectrum analyser
|
0.8m
LISH |
B 0.4 m

Non-conducted support

Shielded room

The final level, expressed in dBpV, is arrived at by taking the reading directly from the Spectrum analyser. This level
is compared to the limit.

To convert between dBuV and pV, the following conversions apply:
dBuV = 20(log nV)
uV = Inverse log(dBuV/20)

Conducted emissions on the 50 Hz and/or 60 Hz power interface of the EUT are measured in the frequency range of
150 kHz to 30 MHz. The measurements are performed using a receiver, which has CISPR characteristic bandwidth
and quasi-peak detection and a Line Impedance Stabilization Network (LISN) with 50  / 50 pH (CISPR 16)
characteristics. The receiver is protected by means of an impedance matched pulse limiter connected directly to the
RF input. Table top equipment is placed on a non-conducting table 80 centimetres above the floor and is positioned
40 centimetres from the vertical ground plane (wall) of the screen room. If the minimum limit margin appears to be
less than 20 dB with a peak mode measurement, the emission is re-measured using a tuned receiver with quasi-peak
and average detection and recorded on the data sheets.

4.1.3.2 Radiated emission

4.1.3.2.1 OATS1 test site (9 kHz - 30 MHz):
Test setup according ANSI C63.10

Loop antenna

Im

Spectrum analyser

Turn table

Emissions from the EUT are measured in the frequency range of 9 MHz to 30 MHz using a tuned receiver and a
calibrated loop antenna. Table top equipment is placed on a 1.0 X 1.5 m non-conducting table 80 centimetres above
the ground plane. Cables to simulators/testers (if used in this test) are routed through the center of the table and to a
screened room located outside the test area. The antenna is positioned 3, 10 or 30 metres horizontally from the EUT
and is repeated vertically. To locate maximum emissions from the test sample the antenna is varied along the site
axis and the EUT is rotated 360 degrees.
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4.1.3.2.2 OATSL1 test site (30 MHz - 1 GHz):
Test setup according ANSI C63.10.

3.0m

F 3
¥

Eut

EMC Receiver

-

'y I |
Non conducted support

0.8 m
4 v | |

Spurious emissions from the EUT are measured in the frequency range of 30 MHz to 1000 MHz using a tuned receiver
and appropriate broadband linearly polarised antennas. Measurements between 30 MHz and 1000 MHz are made
with 120 kHz/6 dB bandwidth and quasi-peak detection. Table top equipment is placed on a 1.0 X 1.5 m non-
conducting table 80 centimetres above the ground plane. Floor standing equipment is placed directly on the
turntable/ground plane. Cables to simulators/testers (if used in this test) are routed through the center of the table and
to a screened room located outside the test area. To locate maximum emissions from the test sample the antenna is
varied in height from 1 to 4 metres and the EUT is rotated 360 degrees. The final level in dBuV/m is calculated by
taking the reading from the EMI receiver (Level dBuV) and adding the correction factors and cable loss factor (dB).
The FCC limit is subtracted from this result in order to provide the limit margin listed in the measurement protocol.

The resolution bandwidth setting:

30 MHz — 1000 MHz: RBW: 120 kHz
Example:
Frequency Level + Factor = Level - Limit = Delta
(MHz) (dBpv) (dB) (dBuVv/m) (dBpV/m) (dB)
719.0 75.0 + 32.6 = 107.6 - 110.0 = 2.4

4.1.3.2.3 Anechoic chamber 1 (1000 MHz — 18000 MHz)
Test setup according ANSI C63.10.

Im

EuT

Non-conducted pupport

Spectrum analyser
|

.......

Antenna tilt mast Turn table

Radiated emissions from the EUT are measured in the frequency range 1 GHz up to 18 GHz as specified in 47 CFR
Part 15, Subpart A, Section 15.33, using a spectrum analyser and appropriate linearly polarized antennas. Table top
equipment is placed on a non-conducting table, 1.5 metre above the ground plane. The turntable is fully covered with
the appropriate absorber (Type VHP-12). Any controlling device is positioned such that it does not significantly
influence the measurement results. Interconnecting cables that hang closer than 40 cm to the ground plane are folded
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back and forth in the center, forming a bundle 30 cm to 40 cm long. Measurements are made in in three orientations
of the EUT and the horizontal and vertical polarization planes of measurement antenna in a fully anechoic room. The
measurement antenna is adjusted and the EUT orientated to permit the measurement of the maximum emission from
the EUT. The conditions determined as worst-case will then be used for the final measurements.

4.1.3.2.4 Anechoic chamber 1 (18 GHz — 40 GHz)

30m
Spectrum analyser < >

EuT

| Non-conducted support

Trip-ud Turn table

Emissions from the EUT are measured in the frequency range 18 GHz up to 40 GHz as specified in 47 CFR Part 15,
Subpart A, Section 15.33, using a spectrum analyser and appropriate linearly polarized antennas. Table top
equipment is placed on a non-conducting table, 0.8 metre above the ground plane. The turntable is fully covered with
the appropriate absorber (Type VHP-12). Any controlling device is positioned such that it does not significantly
influence the measurement results. Interconnecting cables that hang closer than 40 cm to the ground plane are folded
back and forth in the center, forming a bundle 30 cm to 40 cm long. Measurements are made in in three orientations
of the EUT and the horizontal and vertical polarization planes of measurement antenna in a fully anechoic room. The
measurement antenna is adjusted and the EUT orientated to permit the measurement of the maximum emission from
the EUT. The conditions determined as worst-case will then be used for the final measurements. Where appropriate,
the test distance may be reduced in order to detect emissions under better uncertainty. The limit are adopted.

4.1.3.2.5 Anechoic chamber 1 (40 GHz — 200 GHz)

Ext. Mixer
30m
Spectrum analyser < p EUT
| Non-conducted support
08m
Trip-ud Turn table

Emissions from the EUT are measured in the frequency range 40 GHz up to 200 GHz as specified in 47 CFR Part
15, Subpart A, Section 15.33, using a spectrum analyser and external mixer with standard gain horn. Table top
equipment is placed on a non-conducting table, 0.8 metre above the ground plane. The turntable is fully covered with
the appropriate absorber (Type VHP-12). Any controlling device is positioned such that it does not significantly
influence the measurement results. Interconnecting cables that hang closer than 40 cm to the ground plane are folded
back and forth in the center, forming a bundle 30 cm to 40 cm long. Measurements are made in in three orientations
of the EUT and the horizontal and vertical polarization planes of measurement antenna in a fully anechoic room. The
measurement antenna is adjusted and the EUT orientated to permit the measurement of the maximum emission from
the EUT. The conditions determined as worst-case will then be used for the final measurements. Where appropriate,
the test distance may be reduced in order to detect emissions under better uncertainty. The limit are adopted.
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5 TEST CONDITIONS AND RESULTS
5.1 AC power line conducted emissions

For test instruments and accessories used see section 6 Part A 4.

5.1.1 Description of the test location

Test location: Shielded Room S2

5.1.2 Photo documentation of the test set-up

5.1.3 Applicable standard

According to FCC Part 15, Section 15.207(a):

Except as shown in paragraphs (b) and (c) of this Section, for an intentional radiator that is designed to be connected
to the public utility (AC) power line, the radio frequency voltage that is conducted back onto the AC power line on any
frequency or frequencies within the band 150 kHz to 30 MHz shall not exceed the given limits.
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5.1.4 Description of Measurement

The measurements are performed following the procedures set out in ANSI C63.10 described under item 4.4.3. If the
minimum limit margin appears to be less than 20 dB with a peak mode measurement, the emissions are re-measured

using a tuned receiver with quasi-peak and average detection and recorded on the data sheets.

5.1.5 Test result

Frequency range: 0.15 MHz - 30 MHz
Min. limit margin -18.2 dB at 0.155 MHz

Limit according to FCC Part 15, Section 15.207(a):

Frequency of Emission Conducted limit (dBuV)
(MHz) Quasi-peak Average
0.15-0.5 66 to 56 * 56 t0 46 *
0.5-5 56 46
5-30 60 50
* Decreases with the logarithm of the frequency
The requirements are FULFILLED.
Remarks: For detailed test result please refer to following test protocols.
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5.1.6 Test protocol

Test point L1 Result: passed
Operation mode: TX, primary radar mode
Remarks: -
FCC/FCC Part 15C (15.207) B - Average/
FCC/FCC Part 15C (15.207) B - QPeak/
Meas.Peak (Phase 1)
Mes. CISPR AVG (Phase 1)
[} QuasiPeak (Finals) (Phase 1)
[ ] CISPR AV (Finals) (Phase 1)
90
dBpv
80
70
—_—
60
—
NEl
40 [\AAV ﬁ\ WW ,,&M
30 | ) B gl el
v W [ ' o~ i\;ﬁu T m
w] /A V AW, ! WWW%W T nﬂ.‘ww " N | Ay
o, fT, ffww . A S
10 Wi 0 w'ﬁ""‘ " ’ mﬂ MM@@M “MM % .
0
-10
-20
150kHz 1 oM 30MHz

Frequency

Line: Phase 1

FCC/FCC Part 15C (15.207)B

0.168 | 1 | 46.8 | -18.3 [ 65.1 | 28.3 | -26.8 | 55.1 |Phase 1| 10.1
0.227 |1 | 38.0 | -24.6 | 62.6 | 20.8 | -31.8 | 52.6 |Phase 1| 10.1
0.300 | 2 | 30.3 | -29.9 [ 60.2 | 16.5 | -33.8 | 50.2 |Phase 1| 10.1
0323 |2 | 278 | -31.9 [ 59.6 | 15.6 | -34.1 | 49.6 |Phase 1| 10.1
0.507 | 2 | 335 | -225 |56.0 | 27.1 | -18.9 | 46.0 |Phase 1| 10.2
0.749 | 3| 179 | -38.1 [ 56.0 | 10.9 | -35.1 | 46.0 |Phase 1| 10.2
0.798 | 3 | 18.0 | -38.1 | 56.0 | 10.7 | -35.3 | 46.0 |Phase 1| 10.2
1.050 | 3| 17.8 | -38.2 | 56.0 | 10.4 | -35.7 | 46.0 |Phase 1| 10.2
1.068 | 3 | 18,5 | -37.5 |56.0 | 11.3 | -34.7 | 46.0 |Phase 1| 10.2
13854 | 185 | -37.5 | 56.0 | 12.6 | -33.4 | 46.0 |Phase 1| 10.3
1596 | 4 | 185 | -37.5 |56.0 | 11.4 | -34.6 | 46.0 |Phase 1| 10.3
1.740 | 4 | 19.2 | -36.8 | 56.0 | 12.8 | -33.2 | 46.0 |Phase 1| 10.3
2312 | 4| 18.7 | -37.3 | 56.0 | 11.3 | -34.7 | 46.0 [Phase 1| 10.3
3.386 | 5| 240 | -32.0 [ 56.0 | 16.8 | -29.2 | 46.0 |Phase 1| 10.4
3390 | 5| 239 |[-32.1 |56.0| 16.4 | -29.7 | 46.0 |Phase 1| 10.4
4.007 | 5| 25.8 | -30.2 | 56.0 | 17.3 | -28.7 | 46.0 |Phase 1| 10.4
4.259 | 5| 27.2 | -28.8 | 56.0 | 20.7 | -25.3 | 46.0 |Phase 1| 10.4
6.686 | 6 | 30.5 | -29.5 | 60.0 | 23.4 | -26.6 | 50.0 [Phase 1| 10.6
6.708 | 6 | 30.7 | -29.3 | 60.0 | 23.4 | -26.6 | 50.0 [Phase 1| 10.6
8387 |6 | 379 [ -22.1 | 60.0 | 31.6 | -18.5 | 50.0 [Phase 1| 10.7
8.589 | 6 | 37.8 | -22.2 |160.0| 31.7 | -18.3 | 50.0 |[Phase 1| 10.7
9.681 | 7 | 30.0 | -30.0 | 60.0 | 24.3 | -25.8 | 50.0 [Phase 1| 10.7
13.637| 7 | 25.7 | -34.3 | 60.0 | 19.8 | -30.2 | 50.0 |[Phase 1| 11.1
13.911| 7 | 25.1 | -34.9 | 60.0 | 19.4 | -30.6 | 50.0 [Phase 1| 11.1
20.429| 8 | 13.8 | -46.2 160.0| 74 -42.6 | 50.0 |[Phase 1| 11.5
23.997| 8 | 144 | -456 | 60.0| 9.2 -40.8 | 50.0 |Phase 1| 11.6
26.292| 8 | 16.3 | -43.7 | 60.0 | 11.9 | -38.1 | 50.0 [Phase 1| 11.7
28.713| 8 | 15.1 | -449160.0] 9.9 -40.1 | 50.0 |Phase 1| 11.7
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FCC ID: 2AXR5-1D-02-01
Test point: N Result: passed
Operation mode: TX
Remarks: -
FCC/FCC Part 15C (15.207) B - Average/
FCC/FCC Part 15C (15.207) B - QPeak/
Meas.Peak (Neutral)
Mes. CISPR AVG (Neutral)
[} QuasiPeak (Finals) (Neutral)
[} CISPR AV (Finals) (Neutral)
920
dBuv 80
70
—_—
60
——
50
a
40 \ /\ e
30 vi[\-/JW\ . “MM%
B g, |k g8 LA
20 \NIA v*\ 5\ " g i WMﬁ e - oo \W‘:‘
! '/ n L WW -
10 o id W‘;m JFJ‘!HMW“‘MW” o I b
V m NW* e
0
-10
-20

150kHz

Frequency

oM 30MHz
Line: Neutral

FCCIFCC Part 15C (15.207)B

CSA Group Bayern GmbH

0.155 | 9 | 475 | -18.2 | 65.8 | 26.7 | -29.1 | 55.8 | Neutral | 10.1
0.227 | 9 | 38.2 | -24.4 | 62.6 | 19.5 | -33.1 | 52.6 | Neutral | 10.1
0231 |9 | 374 | -25.1 | 62.4 | 18.8 | -33.6 | 52.4 | Neutral | 10.1
0.309 |10| 28.5 | -31.5]|60.0 | 13.1 | -36.9 | 50.0 | Neutral | 10.1
0.395 |10| 219 | -36.1 | 58.0 | 11.4 | -36.6 | 48.0 | Neutral | 10.2
0.516 |10| 30.1 | -25.9 | 56.0 | 22.8 | -23.2 | 46.0 | Neutral | 10.2
0.605 |11| 18.7 | -37.3 | 56.0 | 11.6 | -34.4 | 46.0 | Neutral | 10.2
0.645 |11| 17.1 | -38.9 [ 56.0 | 9.6 -36.4 | 46.0 | Neutral | 10.2
0.933 (11| 17.3 | -38.7 | 56.0 | 10.4 | -35.7 | 46.0 | Neutral | 10.2
1.032 |[11| 176 | -38.4 | 56.0 | 10.1 | -35.9 | 46.0 | Neutral | 10.2
1439 |12 159 | -40.1 | 56.0 | 8.9 -37.1 | 46.0 | Neutral | 10.3
1.569 |12| 17.2 | -38.8 | 56.0 | 11.4 | -34.7 | 46.0 | Neutral | 10.3
2.348 |12 22.1 | -34.0 | 56.0 | 14.9 | -31.1 | 46.0 | Neutral | 10.3
2.388 |12 22.0 | -34.0 | 56.0 | 15.2 | -30.8 | 46.0 | Neutral | 10.3
2,913 |13]| 234 | -32.6 | 56.0 | 16.4 | -29.6 | 46.0 | Neutral | 10.3
3.390 13| 24.2 | -31.9 | 56.0 | 17.5 | -28.5 | 46.0 | Neutral | 10.4
4.259 [13| 26.5 | -29.5 | 56.0 | 20.3 | -25.7 | 46.0 | Neutral | 10.4
4.740 13| 26.5 | -29.5 | 56.0 | 18.2 | -27.8 | 46.0 | Neutral | 10.4
6.668 14| 30.5 | -29.5 | 60.0 | 23.1 | -26.9 | 50.0 | Neutral | 10.6
6.708 14| 30.5 | -29.5 | 60.0 | 23.2 | -26.8 | 50.0 | Neutral | 10.6
8.220 |14| 37.5 | -22.5 | 60.0 | 30.5 | -19.5 | 50.0 | Neutral | 10.6
8.378 |14| 37.7 | -22.3 | 60.0 | 31.2 | -18.8 | 50.0 | Neutral | 10.6
9.614 |15]| 30.9 | -29.1 | 60.0 | 24.9 | -25.1 | 50.0 | Neutral | 10.7
13.646|15| 22.3 | -37.8 | 60.0 | 16.1 | -34.0 | 50.0 | Neutral | 10.9
19.358 16| 16.3 | -43.7 | 60.0 | 10.2 | -39.8 | 50.0 | Neutral | 11.2
19.362|16| 16.2 | -43.8 | 60.0 | 10.2 | -39.8 | 50.0 | Neutral | 11.2
27539|16| 129 | -47.1 [ 60.0 | 7.3 -42.7 | 50.0 | Neutral | 11.2
28.902|16| 13.4 | -46.6 [ 60.0 | 8.7 -41.3 | 50.0 | Neutral | 11.1
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FCC ID: 2AXR5-1D-02-01

52 EIRP
For test instruments and accessories used see section 6 Part CPR 3.

5.2.1 Description of the test location

Test location: Anechoic chamber 1
Test distance: 3m

5.2.2 Applicable standard

According to FCC Part 15C, Section 15.255(c)(2):

For fixed field disturbance sensors that occupy 500 MHz or less of bandwidth and that are contained wholly within the
frequency band 61.0-61.5 GHz, the average power of any emission, measured during the transmit interval, shall not
exceed 40 dBm, and the peak power of any emission shall not exceed 43 dBm.

5.2.3 Photo documentation of the test set-up

5.2.4 Description of Measurement

The radiated emission of the fundamental wave from the EUT is measured using a spectrum analyser and appropriate
linear polarized antennas. The setup of the EUT and the measurement procedure is in accordance to ANSI C63.10,
Item 9.11. The EUT is measured in TX continuous unmodulated under normal conditions.

Analyser settings:

PK measurement: RBW: 1 MHz VBW: 3 MHz Detector: PK Trace. Max hold
AV measurement: RBW: 1 MHz VBW: 3 MHz Detector: RMS Trace. Max hold
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FCC ID: 2AXR5-1D-02-01

ANSI C63.10, 2013, Iltem 9.11 f) 1):
For radiated measurements:

1) Calculate the maximum peak and average field strength of the emission at the measurement distance,
using Equation (19) and the peak and average (respectively) substitution power at the output of the test
antenna (input to the instrumentation system) as recorded in step e).

Example 61.25 GHz, antenna O:

Equation (19): E =126.8 - 20log(\) + P-G
A (61.25 GHz) = 0.00495; 20log(A) = -46.1;
G =22 dB;i;

P (measured) (Pk) = -34.7 dBm;

P (measured) (AVG) = -34.9 dBm;
E (Pk) = 126.8 + 46.1 — 34.7 - 22 = 116.2 dBuV/m;
E (AVG) =126.8 + 46.1 — 34.9 - 22 = 116.0 dBuV/m;

2) Calculate the peak and average EIRP from the measured peak and average (respectively) field strength
using Equation (22), and then convert to linear form using Equation (24).
Example:
Equation (22): EIRP = EMeas + 20l0g (dmeas) —104.7;
Omeas = 3 m;
EIRP (Pk) =116.2 + 9.5 -104.7 = 21.0 dBm;
EIRP (AVG) = 116.0 + 9.5 - 104.7 = 20.8 dBm;
Equation (24): EIRPLinear = 10[(ERPLog -30) 10,
EIRP (Pk) = 0.126 W;
EIRP (AVG) = 0.120 W;

3) For peak measurements, calculate the peak conducted output power from the peak EIRP using Equation

(27).
Example:
Equation (27): Pcond = EIRPIlin / Geur;
Geur = 7.0 dBi; (5.0, lin)
EIRP =21 dBm Pcond =126 / 5.0 = 25 mW;
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FCC ID: 2AXR5-1D-02-01

5.2.5 Testresult

Frequency Antenna Level PK Limit PK Margin PK Level AV Limit AV Margin AV
(MHz) (dBm) (dBm) (dB) (dBm) (dBm) (dB)
61.05 0 19.8 43.0 -23.2 19.6 40.0 -20.4
61.25 0 21.0 43.0 -22.1 20.8 40.0 -19.2
61.45 0 20.3 43.0 -22.7 20.1 40.0 -19.9
61.05 1 20.1 43.0 -22.9 19.9 40.0 -20.1
61.25 1 20.9 43.0 -22.1 20.7 40.0 -19.3
61.45 1 21.0 43.0 -22.0 20.8 40.0 -19.2
61.05 2 20.6 43.0 -22.4 20.4 40.0 -19.6
61.25 2 21.6 43.0 -21.4 21.4 40.0 -18.6
61.45 2 21.0 43.0 -22.0 20.8 40.0 -19.2
61.05 0+1 22.7 43.0 -20.3 22.1 40.0 -17.9
61.25 0+1 23.1 43.0 -19.9 22.9 40.0 -17.1
61.45 0+1 21.9 43.0 -21.1 21.7 40.0 -18.3
61.05 0+2 23.6 43.0 -19.4 23.4 40.0 -16.6
61.25 0+2 25.3 43.0 -17.7 25.2 40.0 -14.8
61.45 0+2 25.1 43.0 -17.9 25.0 40.0 -15.0

EIRP limit according to FCC Part 15C, Section 15.255(c)(2):

For fixed field disturbance sensors that occupy 500 MHz or less of bandwidth and that are contained wholly within
the frequency band 61.0-61.5 GHz, the average power of any emission, measured during the transmit interval, shall
not exceed 40 dBm, and the peak power of any emission shall not exceed 43 dBm.

The requirements are FULFILLED.

Remarks:
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5.2.6 Test protocols

AntennaO+2
Low

Ref Level 20.00 dBm

® RBW 1 MH=z
® SWT 100 ms ® VBW = MH=z
Inp: ExtMix E
1 Frequency Sweep

TDF "E-EIRP3"

FCC ID: 2AXR5-1D-02-01

Mode Sweep

23.43 dBm

40 dBm
61.0500500 GHz
M1[1] 23.60 dBm
30 dBm 61.0500500 GHz
M2
20-dBm 20-000-dbm //f\\\
10 dBm // \\\Q
0 dem
e L \“mh Pl
| o0 dem [ et
-30 dBm
-40 dBm
-50 dBm:
CF 61.05 GHz 1001 pts 5.0 MHz/ Span 50.0 MHz
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Mid

Ref Level 20.00 dBm

FCC ID: 2AXR5-1D-02-01

® RBW 1 MHz

& SWT 100 ms & VBW 3 MHz Mode Sweep
TDF "E-EIRF3" Inp: ExtVlix E

1 Frequency Sweep

25.17 dBm
40 dBm
61.2499501 GHz
MI1[1] 25.29 dBm
30 dBm e 61.2499501 GHz
20-dBm 2E-B06-dpm ///\\\
10 dBerm / \\\N
0 dBm

R e e :Q.Dnédd'a%W

WWWWWWWMW«M e s

P-28-dBr

-30 dBm

-40 dBm

-50 dBrm

CF 61.25 GHz

1001 pts 5.0 MHz/ Span 50.0 MHz

High

Ref Level 20,00 dBm

& RBW 1 MHz

® SWT 100 ms ® VBW 3 MHz Mode Sweep
TOF "E-EIRP3" Inp: ExtiVix E

1 Frequency Sweep

M2[2] 25,00 dBm
40 dBm
61,4500000 GHz
M1[1] 25,12 dBm
30 dBm 2 61.4500000 GHz
20-dBm iR e e | /// \\
10 dBm

0 dBm

ettt adipalis Colfith ek e / \ MWMWWMM st

—28-dBrm WMM MWW“"

-30 dBm

-400 dBrm

-50 dBm

CF 61.45 GHz 1001 pts 5.0 MHz/ Span 50.0 MHz
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FCC ID: 2AXR5-1D-02-01

5.3 Peak conducted output power
For test instruments and accessories used see section 6 Part CPR 3.
5.3.1 Description of the test location

Test location: Anechoic chamber 1
Test distance: 3m

5.3.2 Applicable standard

According to FCC Part 15C, Section 15.255(e):

Except as specified paragraph (e)(1) of this section, the peak transmitter conducted output power shall not exceed
500 mW. Depending on the gain of the antenna, it may be necessary to operate the intentional radiator using a lower
peak transmitter output power in order to comply with the EIRP limits specified in paragraph (c) of this section.

5.3.3 Photo documentation of the test set-up

5.3.4 Description of Measurement

The radiated emission of the fundamental wave from the EUT is measured using a spectrum analyser and appropriate
horn antennas. The setup of the EUT and the measurement procedure is in accordance to ANSI C63.10, Item 9.11.
The EUT is measured in TX continuous, FMCW stopped, under normal conditions.

Analyser settings:
AV measurement: RBW: 100 kHz VBW: 300 kHz Detector: RMS Trace. Max hold
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FCC ID: 2AXR5-1D-02-01
5.3.5 Testresult

Determination of the conducted output power limit:

EBW6dB, antenna 0+2, secondary radar mode:

fiow
Ref Level 30.00 dBm @ RBW 100 kHz
® SWT 100 ms & VBW 300 kHz Mode Auto Sweep
TOF "E-EIRP1" Inp: ExtMix E
1 Frequency Sweep 1Rm Mas
M1[1] 17.87 dBm
M1 61.049991200 GHz
20d v
T1 Tz
10 d
od
" / \‘u
e N WWWWWWMM
a0 d
-an d
s0.d
60 d
CF61.05 GHz 5001 pts 100.0 kHz, Span 1.0 MHz
2 Marker Table
M1 1 61.0499912 GH:z 17.87 dBm nde 6.0 dB
Ti 1 61.04992202 GHz 11.85 dBm ndB down BW 140.97 kHz
T2 1 ©1.05006289 GHz 11.83 dBm Q) Factor 433065
fhigh
Ref Level 30.00 dBm @ RBW 100 kHz

® SWT 100 ms & VBW 300 kHz Mode Auto Sweep
TOF "E-EIRP1" Inp: ExtMix E

1 Frequency Sweep 1RmM Max
M1[1] 19.58 dBm
61.449994000 GHz

T2

o
\.z

-10d
204 Iy \w
WWWWM-1 i

CF61.45GHz 5001 pts 100.0 kHz Span 1.0 MHz
2 Marker Table

M1 1 61.449994 GHz 19.58 dBm ndB 6.0 dB
T1 1 61.44992222 GHz 13.57 dBm ndB down BW 140.77 kHz
T2 1 61.45006299 GHz 13.58 dBm () Factor 436522

Calculation of the emission bandwidth:

flow fhigh EBW 6dB
(MHz) (MHz) (MHz)
61049.922 | 61450.630 400.708

The emission of the EUT is larger than 100 MHz, the limit applies is 500 mW.
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FCC ID: 2AXR5-1D-02-01

Calculation of the peak transmitter conducted output power:

Antenna | Array | Conducted conduct - .
Frequency |Antenna|Level EIRP PK . . ed level Limit Margin
gain gain level PK PK

(MHz) (dBm) (dBi) [ (dBi) (dBm) (mW) (mW) (mW)
61.05 0 19.8 7 - 12.8 19.2 500 -480.8
61.25 0 21.0 7 - 14.0 24.8 500 -475.2
61.45 0 20.3 7 - 13.3 21.5 500 -478.5
61.05 1 20.1 7 - 13.1 20.3 500 -479.7
61.25 1 20.9 7 - 13.9 24.6 500 -475.4
61.45 1 21.0 7 - 14.0 25.3 500 -474.7
61.05 2 20.6 7 - 13.6 23.1 500 -476.9
61.25 2 21.6 7 - 14.6 29.0 500 -471.0
61.45 2 21.0 7 - 14.0 25.2 500 -474.8
61.05 0+1 22.1 7 3 12.1 16.2 500 -483.8
61.25 0+1 23.1 7 3 13.1 20.5 500 -479.5
61.45 0+1 21.9 7 3 11.9 15.4 500 -484.6
61.05 0+2 23.6 7 3 13.6 22.9 500 -477.1
61.25 0+2 25.3 7 3 15.3 33.8 500 -466.2
61.45 0+2 25.1 7 3 15.1 32.5 500 -467.5

EIRP limit according to FCC Part 15C, Section 15.255(e):

Except as specified paragraph (e)(1) of this section, the peak transmitter conducted output power shall not exceed
500 mW. Depending on the gain of the antenna, it may be necessary to operate the intentional radiator using a lower
peak transmitter output power in order to comply with the EIRP limits specified in paragraph (c) of this section.

(1) Transmitters with an emission bandwidth of less than 100 MHz must limit their peak transmitter conducted output
power to the product of 500 mW times their emission bandwidth divided by 100 MHz. For the purposes of this
paragraph, emission bandwidth is defined as the instantaneous frequency range occupied by a steady state radiated
signal with modulation, outside which the radiated power spectral density never exceeds 6 dB below the maximum
radiated power spectral density in the band, as measured with a 100 kHz resolution bandwidth spectrum analyzer.
The center frequency must be stationary during the measurement interval, even if not stationary during normal
operation (e.g., for frequency hopping devices).

The requirements are FULFILLED.

Remarks:
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FCC ID: 2AXR5-1D-02-01

5.4 Spurious emissions
For test instruments and accessories used see section 6 Part SER 2, SER 3.

5.4.1 Description of the test location

Test location: OATS 1

Test distance: 3m

Test location: Anechoic chamber 1
Test distance: 3m

5.4.2 Photo documentation of the test set-up
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FCC ID: 2AXR5-1D-02-01
5.4.3 Applicable standard

According to FCC Part 15C, Section 15.255 (d):

(1) The power density of any emissions outside the 57-71 GHz band shall consist solely of spurious emissions.

(2) Radiated emissions below 40 GHz shall not exceed the general limits in §15.209.

(3) Between 40 GHz and 200 GHz, the level of these emissions shall not exceed 90 pW/cm2 at a distance of 3 meters.
(4) The levels of the spurious emissions shall not exceed the level of the fundamental emission.

5.4.4 Description of Measurement

The radiated emissions from the EUT are measured in the frequency range of 30 MHz to 1000 MHz using a tuned
receiver and appropriate broadband linearly polarized antennas. The setup of the EUT and the measurement
procedure is in accordance to ANSI C63.10, Item 9. In the frequency range above 1 GHz a spectrum analyser is used
with appropriate linear polarized antennas. If the emission level in peak mode complies with the average limit testing
is stopped and peak values will be reported, otherwise, the emission is measured in average mode again and
reported. The EUT is measured in TX continuous mode under normal conditions.

Instrument settings:

30 MHz - 1000 MHz: RBW: 120 kHz;
1000 MHz — 200 GHz RBW: 1 MHz, VBW: 3 MHz;

545 Testresultf<1GHz

Reading | Reading | Correct. | Correct. Level Level - -

Frequency Limit Dlimit

(MHz) Vert. Hor. Vert. Hor. Vert. Hor. (dBuV/m) (dB)
(dBpv) (dBuv) (dB) (dB) (dBuv/m) | (dBpV/m)

46.70 6.6 8.8 14.7 15.6 21.3 24.4 40.0 -15.6

69.20 4.6 4.8 13.3 13.7 17.9 18.5 40.0 -21.5

162.30 4.1 1.6 16.9 16.3 21.0 17.9 43.5 -22.5

251.00 6.3 11.6 15.7 15.7 22.0 27.3 46.0 -18.7

339.00 2.8 2.2 18.4 18.7 21.2 20.9 46.0 -24.8

839.80 4.5 3.8 28.8 29.2 33.3 33.0 46.0 -12.7

Note: For frequencies < 1 GHz the general radiated limits has been applied.
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546 Testresultf>1GHz

Low:

Ref Level 97.00 dBuv/m
® Att
TDF "FS1-18"

FCC ID: 2AXR5-1D-02-01

© RBW 1 MHz
0dB ® SWT 100 ms ® VBW 3 MHz

Mode Auto Sweep

1Pk Max

1 Frequency Sweep

a0 dBpv,

ZRm M

M1[1] [53.89 dBu¥/m

80 dBp,

14.399856 GHz

M2[2] |51.71 dBuv¥/m

H2 74.00
70 dBpv,

depv/m

4.399856 GHz

60 dBpY,

H1 54,000 depl/m
50 dBpv,

20 dBp,

10 depy,

o depy,

1.0 GHz

34001 pts

1.7 GHz,

18.0 GHz

2 Marker Peak List

1 1.249740 GHz
2 1.395240 GHz

37.632 dBLV/m
37.847 dBV/m

N

1.500240 GHz
14,399860 GHz

37.333 dBLV/m
53,688 dBLV/m

Ref Level 107.00 dBuv/m L)
@ Att
TOF "FS18-40"
1 Frequency Sweep

0dB ® SWT 100 ms @

100 depv,

RBW 1 MHz

VBW 3 MHz Mode Auto Sweep

a0 dBpY,

38.967773 GHz
M2[2] |50.26 dBpV/m

HZ 83.500
20 dBpY,

depv/m

38.967773 GHz

70 dBp,

H1 63,500 deph/m
60 dBpY,

50 dBpY, 1.

Cre e LI e LR

30 dBpy,

.MWW"‘WwWﬂ“'WW:

AR e

it e

prormy

TR
sy

20 dBp,

10 dBpv,

18.0 GHz

44001 pts

2.2 GHz,

40.0 GHz

2 Marker Peak List

1 20.349700 GHz
2 28.800000 GHz

49.454 dBLv/m
52.046 dBLV/m

38.967770 GHz

54.736 dBuv/m
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Mid:

Ref Level 97.00 dBpv//m

FCC ID: 2AXR5-1D-02-01

© RBW 1 MHz

& Att 0dB ® SWT 100 ms ® ¥BW 3 MHz Mode Auto Sweep

TDF "F51-18"

1 Frequency Sweep 1Pk Ma: 2Rm Max
M1[1] [50.68 dBp¥/m

90 dBpv; 16.100306 GHzZ
M2[2] [44.34 dBp¥/m

20 depv, 6:100306 GHz

HZ 74.000 depy/m
70 dBp,
60 By

H1 54.000 depy/m

50 dBp,

20 dBp,

10 dBpv,

0 depy,

1.0 GHz

34001 pts 1.7 GHz, 18.0 GHz

2 Marker Peak List

1 1.250240 GHz
2 1.886220 GHz
3 1.892220 GHz

38,978 dBLV/m
42,459 dBLv/m
41,809 dBLV/m

13.080390 GHz
16.100310 GHz

50,090 dBuv/m
50.678 dBpv/m

[EESN

Ref Level 107.00 dBpv/m
& Att
TDF "FS18-40"

1 Frequency Sweep

® RBW 1 MHz
0dB ® SWT 100 ms & ¥YBW 3 MHz

Mode Auto Sweep

1Pk Max -~ 2Rm Max
M1[1] [53.79 dBpV/m

100 depy,

9.129770 GHz
M2[2] |48.38 dBpV/m

90 dBpY,

HZ 83.50

39.129770 GHz

dBpY/m

a0 dBp,

70 dBp,

H1 63.500 dBph/m

60 dBpY,

50 dBpY, i

30 dBp,

20 dBpy,

10 dBpv;

18.0 GHz

44001 pts 2.2 GHz 40.0 GHz

2 Marker Peak List

1 20.416700 GHz
2 28.800000 GHz

50.507 dBpv/m 3
51.796 dBuvV/m

39.129770 GHz 53.787 dBuv/m
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FCC ID: 2AXR5-1D-02-01

High

Ref Level 97.00 dBuv/m © RBW 1 MHz
& Att 0dB ® SWT 100 ms & ¥YBW 3 MHz
TDF "FE1-18"

1Pk Max - 2Rm M

Mode Auto Sweep

1 Frequency Sweep

54.07 dBpv/m

M1[1]
90 dBpY, 14.399856 GHz
M2[2] |52.48 dBpuV/m
80 dBpY, 4.399856 GHz
H2 74.000 dBpY/m
70 depY,
60 dBpY, n
>
H1 54,000 dBp/m
£0 dBpv, L
40 By s
sl .
20 depY,
10 depv,
o dBpY,
1.0 GHz 34001 pts 1.7 GHz, 18.0 GHz
2 Marker Peak List
1 1.250240 GHz 38.506 dBuv/m 3 14.399860 GHz 54.071 dBuv/m
2 1.500240 GHz 37.586 dBuv/m 4 16.591200 GHz 51.176 dBuv/m

Ref Level 107.00 dBuiv/m
& Att
TDF "FS18-40"

© RBW 1 MHz
0dB ® SWT 100 ms ® ¥BW 3 MHz

1 Frequency Sweep

Mode Auto Sweep

1Pk Max - 2 ;
M1[1] |53.78 dBpV/m

100 depy. 9166269 GHz
M2[2] |48.38 dBpV/m

90 dBpY, 397166269 GHz

H2 83.500 dBpY/m
a0 dBp,
70 dBpY,
H1 63.500 dBpv/m
0 dBpY,

50 dBpY,

KL G ]

30 dBp,
20 dBpy,
10 dBpv;
18.0 GHz 44001 pts 2.2 GHz, 40.0 GHz
2 Marker Peak List
1 20.416700 GHz 50,292 dBuV/m 3 39.166270 GHz 53,776 dBuvV/m
2 28.800000 GHz 51.950 dBuvV/m

Note: For frequencies < 40 GHz the general radiated limits has been applied.
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FCC ID: 2AXR5-1D-02-01

Deternination of the EIRP emission limit for > 40 GHz:
For calculation the limit the friis formula is used.

= Pout *G
’ 4*[1*r?
Pout * G = EIRP;
Therefore EIRP = Py *4*1r*r2
EIRP =-9.9 dBm

where
r is the measurement distance (3 m)
P4 is the emission density (90 pW/cm?)

Low:

Ref Level 20.00 dEm ® RBW 1 MHz
& SWT 100 ms ® VBW 3 MHz Mode Sweep
TOF "U-EIRP3" Inp: ExtMix U

1Rm Max Auto ID:

1 Frequency Sweep

M1[1] | -18.24 dBm

49.104022 GHz

20-d 26-006-dBm

——H1 -5.900 db:

-50 d
40.0 GHz 40001 pts 2.0 GHz, 60.0 GHz
2 Marker Peak List

1 41.138220 GHz -26.906 dBm 4 51.210970 GHz -24.861 dBm

2 42,893680 GHz -25.168 dBm 3 56.168850 GHz -25.639 dBm

3 49.104020 GHz -18.240 dBm (5} 58.663760 GHz -27.043 dBm

Ref Level 20.00 dBm ® RBW 1 MHz
& SWT 100 ms ® VBW 3 MHz Mode Sweep
TDF "E-EIRP3" Inp: ExtMix E

1Rm Max

1 Frequency Sweep

M1[1] -18.34 dBm
0.006747 GHz

20-d 26-006-dam

——H1 -9.900 db:

60.0 GHz 2001 pts 100.0 MHz,

61.0 GHz

2 Marker Peak List

1 60,006750 GHz -18.342 dBm

3 Marker Table

M1 1 60.006747 GH:z -18.34 dBm
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Ref Level 20.00 dBm

FCC ID: 2AXR5-1D-02-01

@ RBW 1 MHz

® SWT 114 ms ® VBW 3 MHz Mode Sweep
TOF "E-EIRP3" Inp: Extiix E
1 Frequency Sweep

3.885208 GHz

26-086-dBm

$———H1 -9900 din

-40 d

-50 d

61.5 GHz

57001 pts

2.85 GHz

90.0 GHz

2 Marker Peak List

1 62020240 GHz -12.892 dBm 4 70.517090 GHz -16.495 dBm
2 63.885210 GHz -10.740 dBm 5 89.865750 GHz -13.146 dBm
3 66676160 GHz -14.762 dBm
3 Marker Table
M1 1 63.885208 GHz -10.74 dBm

Note: The emission 63.885 GHz are caused by the external Mixer and is ignored.

TDF Inputl "W-EIRP3" Inp: ExtMix W

VBW 3 MHz Mode FFT

MultiView Spectrum

Ref Level 20.00 dBm RBW
SWT 100 ms (~37 s)

Input AC PSS off  Notch

1 MHz

e Frequency 100.0000000 GHz

1 Frequency Sweep TRm Max
M1[1] -16.77 dBm
10 di 109.999500 GHz
od
d b o.o00 e

[

s AP

-30 di

o0 d i penon ol " Pk
R " W“‘me Ui
Lo

_a0 4

-50 dl

-60 di

_70 4

90.0 GHz

20001 pts

2.0 GHz 110.0 GHz

2 Marker Peak List
No | X-Value
1 101.030900 GHz

-17.770 dBm 2

X-Value
109.999500 GHz

¥-Value No | ¥-Value |

-16.766 dBm
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FCC ID: 2AXR5-1D-02-01

Ref Level 2678 dBm @ RBW 1 MHz

SWT 160 ms @ VBW 3 MHz Mode Sweep
TOF "D-EIRP3" Inp: ExtMix O
juency Sweep

M1[1] -5.46 dBm
148.661533 GHz
40 d
30
26.780 dBm
20 d
10d
od —

e =080 ‘ WM

qu umm Ll

-20 di

-30 di

-40 d

110.0 GHz 40001 pts 4.0 GHz 150.0 GHz
2 Marker Peak List

1 110,038500 GHz -9.863 dBm 2 148.661500 GHz -5.464 dBm

Ref Level 0.00 dBm ® RBW 100 kHz

SWT 101 ms ® VBW 300 kHz Mode Sweep
TOF "D-EIRP3" Inp: ExtMix O

1 Frequency Sweep 1Rm Max
40 Mi[1]__| -10.12 dBm
148.5486645 GHz
30 d
20 d
10 d
o 0.000-dBfn
1
Yo g E——H1 -2.500 dbrg 4 5 i‘
=20 d
_and
-40 d
-&od
140.0 GHz 100001 pts 1.0 GHz 150.0 GHz
2 Marker Peak List
1 140,526540 GHz -11.627 dBm > 146.633380 GHz -10.821 dBm
2 143.939010 GHz -10.374 dBm 6 146.850580 GHz -10.695 dBrm
3 145,825490 GHz -10.328 dBm 7 148.548660 GHz -10.123 dBm
4 146.346690 GHz -10.814 dBm

Note: This measurement is done with RBW=100 kHz in order to show no hidden emission is in the noise.
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Multiview

Input

Spectrum

FCC ID: 2AXR5-1D-02-01

[

Ref Level 24.02 dBm

SWT 200 ms (~923)
A PS off

TOF Inputl "G-EIRP3" Inp: ExtMix G

1 Frequency Sweep

RBW 1 MHz
VBW 3 MHz Mode FFT
Notch off

Frequency 175.0000000 GHz

M1[1]_| -14.36 dBm

130.000000 GHz

]
TDF Inputi "G-EIRP3" Inp: ExtMix G

1 Frequency Sweep

=20 d
_and
40 d
-sod
60 d
-7 d
150.0 GHz 50001 pts 5.0 GHz, 200.0 GHz
2 Marker Peak List
No ¥-Value ¥-Value No X-Value ¥-Value |
1 152,789400 GHz -9.156 dBm &l 184.,521800 GHz -8.515 dBm
2 156.068400 GHz -9.816 dBm 7 186.516800 GHz -7.404 dBm
3 156,384400 GHz -9.717 dBm 8 190,548700 GHz -8.238 dBm
4 172.865000 GHz -10.338 dBm =] 192.357700 GHz -6.034 dBm
5 179,192900 GHz -9.800 dBm 10 198,130500 GHz -8.307 dBm
MultiView Spectrum 1
Ref Level 24.02 dBm RBW 300 kHz
SWT 200 ms(~25s) vBwW 1MHz Mode FFT Frequency 162.5000000 GHz
Input PS off  MNotch Off

M1[1]_| -14.28 dBm

132.323600 GHz

_30 4

-40 df

-50 di

_60 df

-70 dl

150.0 GHz

100001 pts

2.5 GHz

175.0 GHz

No
1

2 Marker Peak List

X-Value
152.323600 GHz

¥-Value
-14.285 dBm

alue
173.399390 GHz

Y-value |
-15.891 dBm

Note: This measurement is done with RBW=300 kHz in order to show no hidden emission is in the noise.
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Multiview Spectrum

FCC ID: 2AXR5-1D-02-01

[:

Ref Level 24.02 dBm

SWT 200 ms (~25s)
Input AC PS Off
TOF Inputl "G-EIRP3" Inp: ExtMix G

1 Frequency Sweep

RBW 300 kHz
vBwW 1MHz Mode FFT
Notch off

Frequency 187.5000000 GHz

192.190700 GHz

_30 4

-40 dl

-50 d

_60 df

-70 dl

175.0 GHz

100001 pts

2.5 GHz

200.0 GHz

2 Marker Peak List
No | X-Value
1 192,190700 GHz

¥-value No
-11.026 dBm

X-value

¥-value |

Note: This measurement is done with RBW=300 kHz in order to show no hidden emission is in the noise.

Mid:
x| B

Ref Level 20.00 dBm

® RBW 1 MHz

& SWT 100 ms ® VBW 3 MHz Mode Sweep

TDF "U-EIRP3" Inp: ExtMix U

1 Frequency Sweep

M1[1] | -18.54 dBm

40 d
49.263018 GHz
20d
20-d 260004
10 df
od

——H1 -9.900 db:

=10 dBm

-an d
-sod
40.0 GHz 40001 pts 2.0 GHz 60.0 GHz
2 Marker Peak List
1 41.273220 GHz -25.917 dém 4 51.369970 GHz -25.591 dBm
2 43.027670 GHz -23.833 dBm 5 56.346840 GHz -25.866 dBm
3 49,263020 GHz -18.545 dBm & 59.877250 GHz -27.250 dBm
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Ref Level 20.00 dBm

FCC ID: 2AXR5-1D-02-01

@ RBW 1 MHz
& SWT 100 ms & VBW 3 MHz

TOF "E-EIRP3" Inp: Extiix E
1 Frequency Sweep

Mode Sweep

B %]

1Rm Max

0.018241 GHz

26-086-dBm

——H1 -5.900 dA:

=107 dBrm
M1

i

=20t

-30 d

-40 d

-50 d

60.0 GHz

2001 pts 100.0 MHz, 61.0 GHz

2 Marker Peak List

1 60.015240 GHz

-18.318 dBm

3 Marker Table

M1 1 60.018241 GHz

-18.22 dBm

Ref Level 20.00 dBm

© RBW 1 MHz

TDF "E-EIRP3"

® SWT 114 ms ® VBW 3 MHz
Inp; ExtMix E

Mode Sweep

1 Frequency Sweep

M1[1]—]-11.04 dBm

3.884208 GHz

20:008-dpm

——H1 -9.900 dRm

_40 o

50 df

61.5 GHz

57001 pts 2.85 GHz 90.0 GHz

2 Marker Peak List

1 61.759750 GHz -12.830 dBm 4 66.631160 GHz -15.546 dBm
2 63.872710 GHz -14.108 dBm 5 73.235040 GHz -16.292 dBm
3 63.884210 GHz -11.042 dBm [} 89.695260 GHz -12.720 dBm
3 Market Table
11 1 63.884208 GHz -11.04 dBm
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FCC ID: 2AXR5-1D-02-01

Ref Level 20.00 dBm © RBW 1 MHz

® SWT 457 ms (~84s) ® VBW 3MHz Mode FFT
TDF "W-EIRP3" Inp: ExtMix W

1 Frequency Sweep 1Rm Ma:
w0 d M1[1] | -12.39.dBm
109.989750 GHz
20 dl
20-d 20,000 dpm
10 df
o d
~10°dBr f——H1 -9.900 dBm Ly
a0 di |
50 di
90.0 GHz 40001 pts 2.0 GHz, 110.0 GHz
2 Marker Peak List
1 100.135000 GHz -13.674 dBm 5] 107.626810 GHz -13.113 dBm
2 101.588960 GHz -13.742 dBm 7 109.705260 GHz -13.388 dBm
3 101.740460 GHz -12.765 dBm g 109.810750 GHz -12.759 dBm
4 104.460890 GHz -13.007 dBm 9 109.989750 GHz -12.392 dBm
5 105.153870 CHz -13.488 dBm 10 109.994250 GHz -13.538 dBm

Ref Level 26.78 dBm “ RBW 1 MHz
SWT 160 ms ® VBW 3 MHz Mode Sweep

MI[1] .46 dBm
148.389540 GHz

26.780 dBm

~30 d

40 d

110.0 GHz 40001 pts 4.0 GHz 150.0 GHz
2 Marker Peak List

1 110.345500 GHz -9.272 dBm 2 148.389500 GHz -5.463 dBm
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FCC ID: 2AXR5-1D-02-01

Ref Level 0.00 dBm @ RBW 100 kHz

SWT 101 ms & VBW 300 kHz Mode Sweep

148.8278617 GHz
30 d
20 d
10 d
0-di 0,000 dBfn
M1
1-9.900 dm 3 4 I 2 i
220 d
304
a0 d
50 d
140.0 GHz 100001 pts 1.0 GHz 150.0 GHz
2 Marker Peak List
1 142,436730 GHz -10.976 dBm 5] 146,133590 GHz -10.368 dBm
2 142.721220 GHz -9.929 dBm 7 147.053880 GHz -10.503 dBm
3 143,058720 GHz -10.88% dBm g 147,287080 GHz -10.516 dBm
4 143.693510 GHz -10.535 dBm 9 148.128270 GHz -9.743 dBm
5 145.049700 GHz -10.364 dBmn 10 148.827860 GHz -9.561 dBm

Note: This measurement is done with RBW=100 kHz in order to show no hidden emission is in the noise.

MultiView Spectrum 1

Ref Level 24.02 dBm RBW 1 MHz
SWT 200 ms(~92s) VBW 3 MHz Mode FFT Frequency 175.0000000 GHz
Input AC PS off  MNotch Off

TOF Inputl "G-EIRP3" Inp: ExtMix G

1 Frequency Sweep 1Rm Max

150.000000 GHz

-30d
40 d
-s0d
80 d
-70d
150.0 GHz 50001 pts 5.0 GHz 200.0 GHz
2 Marker Peak List
No | ®-Value Y-value No | X-Value Y-value |
1 153.019400 GHz -9.723 dBm & 184.719800 GHz -8.226 dBm
2 155.929400 GHz -10.334 dBm 7 186.510800 GHz -7.439 dBm
3 156,200400 GHz -9.924 dBm 8 189351700 GHz -8.080 dBm
4 177.808900 GHz -9.988 dBm 9 192.603600 GHz -6.333 dBm
35 1580,385900 GHz -10.053 dBm 10 197,642500 GHz -8.750 dBm
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Multiview Spectrum

FCC ID: 2AXR5-1D-02-01
[

Ref Level 24.02 dBm

SWT 200 ms (~25s)
Input AC PS Off
TOF Inputl "G-EIRP3" Inp: ExtMix G

1 Frequency Sweep

RBW 300 kHz
VBW  1MHz Mode FFT Frequency 162.5000000 GHz
Notch off

1Rm Ma
M1[1] | -14.59 dBm

136.417560 GHz

150.0 GHz 100001 pts 2.5 GHz, 175.0 GHz
2 Marker Peak List
No | ¥-Value ¥-value No | X-Value ¥-value |
1 156.417560 GHz -14.588 dBm

Note: This measurement is done with RBW=300 kHz in order to show no hidden emission is in the noise.

MultiView Spectrum 1

[

Ref Level 24.02 dBm

SWT 200 ms (~25s)
Input AC PS Off
TOF Inputl "G-EIRP3" Inp: ExtMix G

1 Frequency Sweep

RBW 300 kHz
VBW  1MHz Mode FFT Frequency 187.5000000 GHz
Notch off

191.933210 GHz

175.0 GHz 100001 pts 2.5 GHz 200.0 GHz
2 Marker Peak List
No | ®-Value Y-value No | X-Value Y-value |
1 191.933210 GHz -11.046 dBm

Note: This measurement is done with RBW=300 kHz in order to show no hidden emission is in the noise.
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High:

FCC ID: 2AXR5-1D-02-01

Ref Level 20.00 dBm ® RBW 1 MHz

TOF "U-EIRP3"

1 Frequency S

& SWT 100 ms ® VBW 3 MHz Mode Sweep
Inp: ExtiMix U
weep

o ID

Mi1[1] -19.97 dBm

49.423514 GHz

20-000-dBm

1 -0.000 d

-40 di

-sod
40.0 GHz 40001 pts 2.0 GHz 60.0 GHz
2 Marker Peak List
1 41406210 GHz -26.129 dém 4 51.530460 GHz -24.239 dBém
2 43.162170 GHz -24.165 dBm 5 56.524840 GHz -26.976 dBm
3 49,423510 GHz -19.975 dBm [} 59.899250 GHz -27.261 dBm
B a (x| a 0B B
Ref Level 20.00 dBrm ® RBW 1 MHz
@ SWT 100 ms ® VBW 3 MHz Mode Sweep
TDF "E-EIRP3" Inp: ExtMix E

1 Frequency 8

weep

1Rm Max

40d

0.035232 GHz

26-086-dB

=107 dBrm
M1

b

——H1 -5.900 dA:

RG]

_30 4

_a0 4

_50 4

60.0 GHz

2001 pts

100.0 MHz

61.0 GHz

2 Marker Peak List

60.035230 GHz -18.318 dBm

3 Marker Table

M1

1 60.035232 GHz -18.32 dBm
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FCC ID:

Ref Level 20.00 dBm ©® RBW 1 MHz
& SWT 114 ms & VBW 3 MHz

TOF "E-EIRP3" Inp: Extiix E

1 Frequency Sweep

Mode Sweep

2AXR5-1D-02-01

4.086705 GHz
30 d
20-df 25-605-dbm
10 df
od
10 dBr P11 -0.000 dBm

-20
-30d
40 d
-50d
61.5 GHz 57001 pts 2.85 GHz, 90.0 GHz
2 Marker Peak List

1 61.715750 GHz -12.993 dBm 4 72701050 GHz -17.039 dBm

2 64.086700 GHz -12.890 dBm 5 86.127320 GHz -15.229 dBm

3 66.216170 GHz -15.500 dBm 5] 89.747250 GHz -13.252 dBm
3 Marker Table

M1 1 64.086705 GH:z -12.89 dBm

Ref Level 20.00 dBm “ RBW 1 MHz
@ SWT 457 ms(~84s) ® VBW 3 MHz
TOF "W-EIRP3" Inp: ExtMix W

Mode FFT

1 Frequency Sweep 1Rm Max
40 M1[1] | _-12.40 dBm.
109.803255 GHz
30 d
20-df 20,000 dim
10 d
o d
10 dBm ——H1 -2.900 dBn ML
i Uml T
-40 d
-&od
90.0 GHz 40001 pts 2.0 GHz, 110.0 GHz
2 Marker Peak List
1 101,199470 GHz -12.992 dBm 5] 108.555290 GHz -12.981 dBm
2 101.733960 GHz -12.659 dBm 7 109.803250 GHz -12.395 dBm
3 103,192920 GHz -13.180 dBm g 109.816250 GHz -12.904 dBmn
4 104.396890 GHz -12.973 dBm 9 109.895250 GHz -12.491 dBm
5 104.734880 GHz -12.524 dBm 10 109.919750 GHz -12.734 dBrn
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FCC ID: 2AXR5-1D-02-01

Ref Level 2678 dBm @ RBW 1 MHz

SWT 160 ms @ VBW 3 MHz Mode Sweep
TOF "D-EIRP3" Inp: ExtMix O

149.465513 GHz

26,780 dBm

_on df

-30 dl

-40 di

110.0 GHz 40001 pts 4.0 GHz, 150.0 GHz
2 Marker Peak List

1 110,301 500 GHz -9.481 dBm 2 148465500 GHz -5.976 dBm

Ref Level 0.00 dBm ® RBW 100 kHz

SWT 101 ms ® VBW 300 kHz Mode Sweep
TDF "D-EIRP3" Inp: ExtMix D

1 Frequency Sweep 1Rm Max
40 d M1[1] -9.57 dBm
145.5867941 GHz
30 d
20 d
10 df
o-d OO
i |

“10derm f——H1 -9,000 dan —¢ — ¥ 10
20 di
-30d
=40 d
_to d
140.0 GHz 100001 pts 1.0 GHz 150.0 GHz
2 Marker Peak List

1 140.854840 GHz -10.459 dBm & 144.589800 GHz -10.398 dBm

2 142.224030 GHz -9.922 dBm 7 144.787300 GHz -10.090 dBm

3 142,985720 GHz -10.528 dém g 145.143100 GHz -10.582 dBm

a4 144.359610 GHz -10.045 dBm 9 145.586790 GHz -9.569 dBm

5 144.375510 GHz -10.209 dBm 10 148796750 GHz -9.862 dBm

Note: This measurement is done with RBW=100 kHz in order to show no hidden emission is in the noise.
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FCC ID: 2AXR5-1D-02-01

Multiview Spectrum

Ref Level 24.02 dBm RBW 1 MHz
SWT 200 ms(~92s) VBW 3 MHz Mode FFT Frequency 175.0000000 GHz
Input AC PS off  MNotch Off

TOF Inputl "G-EIRP3" Inp: ExtMix G

1 Frequency Sweep

20 d M1[1]_| -15.15 dBm
150.000000 GHz
10 d
_and
-4n d
-50 d
60 d
-70 d
150.0 GHz 50001 pts 5.0 GHz, 200.0 GHz
2 Marker Peak List
No | ¥-Value ¥-value No | X-Value ¥-value |
1 152,312500 GHz -9.623 dBm &l 192111700 GHz -6.323 dBm
2 179.040900 GHz -9.989 dBm 7 192.650600 GHz -6.917 dBm
3 154.431800 GHz -7.571 dBm 8 194.,861600 GHz -9.409 dBm
4 185.171800 GHz -7.877 dBm =] 195.958600 GHz -9.489 dBm
5 186.089800 GHz -7.654 dBm 10 197.095600 GHz -8.566 dBm
MultiView Spectrum 1
Ref Level 24.02 dBm RBW 300 kHz
SWT 200 ms (~255) @ VBW  1MHz Mode FFT Frequency 162.5000000 GHz
Input AT PS off  MNotch Off

TOF Inputl "G-EIRP3" Inp: ExtMix G
1 Frequency Sweep

152.455600 GHz

-30 d

_a0 4

-50 dl

-60 d

—70 4

150.0 GHz 100001 pts 2.5 GHz 175.0 GHz
2 Marker Peak List

No | ®-Value Y-value No | X-Value Y-value |
1 152.455600 GHz -14.268 dBm

Note: This measurement is done with RBW=300 kHz in order to show no hidden emission is in the noise.
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FCC ID: 2AXR5-1D-02-01

Multiview Spectrum

[

Ref Level 24.02 dBm RBW 300 kHz

SWT 200 ms(~25s) vBwW 1MHz Mode FFT
Input AC PS off  MNotch Off

TOF Inputl "G-EIRP3" Inp: ExtMix G

1 Frequency Sweep

Frequency 187.5000000 GHz

1Rm Ma

175.0 GHz 100001 pts

2.5 GHz

200.0 GHz

2 Marker Peak List
No | X-Value
1 192,387450 GHz

¥-value No |
-10.718 dBm

X-value

¥-value |

Note: This measurement is done with RBW=300 kHz in order to show no hidden emission is in the noise.

Average limit according to FCC Part 15C, Section 15.255(d):

(1) The power density of any emissions outside the 57-71 GHz band shall consist solely of spurious emissions.

(2) Radiated emissions below 40 GHz shall not exceed the general limits in 815.209.
(3) Between 40 GHz and 200 GHz, the level of these emissions shall not exceed 90 pW/cm? at a distance of 3 metres.

(4) The levels of the spurious emissions shall not exceed the level of the fundamental emission.

General radiated limit according to FCC Part 15C, Section 15.209:

Frequency 15.209 Limits Measurement
(MH2) (LV/m) distance (m)
0.009 - 0.49 2400/f(kHz) 300
0.49 -1.705 24000/f(kHz) 30
1.705 - 30.0 30 30
30 - 88 100 3
88 - 216 150 3
216 - 960 200 3
Above 960 500 3

The requirements are FULFILLED.

Remarks:

The measurement was performed up to 200 GHz.
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FCC ID: 2AXR5-1D-02-01

5.5 Frequency stability
For test instruments and accessories used see section 6 Part MB.

5.5.1 Description of the test location

Test location: AREA Metrology

5.5.2 Photo documentation of the test set-up

5.5.3 Applicable standard

According to FCC Part 15C, Section 15.255(f):

Fundamental emissions must be contained within the frequency bands specified in this section during all conditions
of operation. Equipment is presumed to operate over the temperature range —20 to + 50 degrees Celsius with an
input voltage variation of 85% to 115% of rated input voltage, unless justification is presented to demonstrate
otherwise.
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FCC ID: 2AXR5-1D-02-01
5.5.4 Description of Measurement

The frequency stability is measured with the spectrum analyser. The sweep points are set to maximum for higher the
frequency resolution or the function “frequency counter” is used. The signal is unmodulated; the marker of the analyser
is set to maximum amplitude at normal temperature, the frequency is recorded. Then the maximum supply voltage is
set and the marker of the analyser is set to maximum amplitude. This procedure is done again for the minimum supply
voltage. The EUT is now driven at normal supply voltage but in the climatic chamber to range the temperature from
-20 °C to +50 °C in steps of 10 degrees. The drifting carrier is measured by setting the marker at the analyser.

5.5.5 Result

The stability measurent is done at swiched modulation off and set the carrier CW at lowest and highest frequency.

61.0 - 61.5 GHz Range:

Low
Ti [
Test conditions est resut
Frequency (GHz)
T min (-20)°C V nom 61.049998
T (-10)°C V nom 61.049978
T (0)°C V nom 61.049984
T (10)°C V nom 61.049981
T hom (20)°C V min (8.5V) 61.049982
T hom (20)°C V hom (24 V) 61.049980
T hom (20)°C V max (41.4V) 61.049998
T (30)°C V nom 61.049979
T (40)°C V hom 61.049976
T nax (50)°C V hom 61.049990
Carrier frequency f o 61.04998 MHz
Max tolerance no limit
Highest frequency f, 61.049998 MHz
Lowest frequency f; 61.049976 MHz
Negative tolerance f; - f. -0.004 MHz
Positive tolerance fj, - f. 0.018 MHz
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FCC ID: 2AXR5-1D-02-01

High
Test conditions el
Frequency (GHz)
T min (-20)°C V om 61.449980
T (-10)°C V hom 61.449979
T (0)°C V hom 61.449979
T (10)°C V hom 61.449982
T om (20)°C V min (8.5V) 61.449983
T om (20)°C V hom (24 V) 61.449980
T om (20)°C V max (41.4V) 61.449986
T (30)°C V hom 61.449970
T (40)°C V hom 61.449984
T max (50)°C V hom 61.449985
Carrier frequency fepign 61.44998 MHz
Max tolerance no limit
Highest frequency fj, 61.449986 MHz
Lowest frequency f; 61.449970 MHz
Negative tolerance f; - f; -0.010 MHz
Positive tolerance f;, - f; 0.006 MHz

Limit according to FCC Part 15C, Section 15.255(f):
Fundamental emissions must be contained within the frequency bands specified in this section during all conditions
of operation. Equipment is presumed to operate over the temperature range —20 to + 50 degrees Celsius with an

input voltage variation of 85% to 115% of rated input voltage, unless justification is presented to demonstrate
otherwise.

The requirements are FULFILLED.

Remarks: The carrier is always inside of the operating range.
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FCC ID: 2AXR5-1D-02-01

5.6 Antennarequirement
5.6.1 Applicable standard

According to FCC Part 15C, Section 15.203:

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the responsible party
shall be used with the device. The use of a permanently attached antenna or of an antenna that uses a unique
coupling to the intentional radiator shall be considered sufficient to comply with the provisions of this section. The
manufacturer may design the unit that broken antennas can be replaced by the user, but the use of a standard antenna
jack is prohibited. However, the installer shall be responsible for ensuring that the proper antenna is employed so that
the limits in this part are not exceeded.

The EUT has an integrated antenna. No other antenna can be used with the device.

The supplied antenna meets the requirements of part 15.203 and 15.204.

Remarks:
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FCC ID: 2AXR5-1D-02-01

6 USED TEST EQUIPMENT AND ACCESSORIES

All test instruments used are calibrated and verified regularly. The calibration history is available on request.

Test ID Model Type

A4 BAT-EMC 3.19.1.24
ESCI
ESH2-Z5
N-4000-BNC
N-1500-N
ESH3-Z22
6430

CPR3 FS-Z90
FSW43
QWH-EPRRO0/WR-12/60-90

MB FS-Z90
FSW43
QWH-EPRROO/WR-12/60-90

SER 2 ESVS 30
VULB 9168
NW-2000-NB
KK-EF393/U-16N-21N20 m
KK-SD_7/8-2X21N-33,0M

SER 3 FS-7110
FS-Z90
FSW43
RPG FS-Z170
RPG FS-Z220
FS-Z260
AMF-6D-01002000-22-10P
LNA-40-18004000-33-5P
3117
BBHA 9170
QWH-UPRROO/WR-19/40-60
QWH-WPRROO/WR-10/75-11
QWH-WPRROO/WR-10/75-11
FH-SG-170/WR6/110-170
05-HA25/WR5/140-220
18N-20
BAM 4.5-P
NCD
KK-SF106-2X11N-6,5M
KMS116-GL140SE-KMS116-
BAT-EMC 3.19.1.24

CSA Group Bayern GmbH
Ohmstrasse 1-4 - 94342 STRASSKIRCHEN - GERMANY
Tel.: +49(0)9424-94810 - Fax: +49(0)9424-9481440

Equipment No.

01-02/68-13-001
02-02/03-15-001
02-02/20-05-004
02-02/50-05-138
02-02/50-05-140
02-02/50-05-155
02-02/50-13-014

02-02/11-14-003
02-02/11-15-001
02-02/24-14-004

02-02/11-14-003
02-02/11-15-001
02-02/24-14-004

02-02/03-05-006
02-02/24-05-005
02-02/50-05-113
02-02/50-12-018
02-02/50-15-028

02-02/11-14-002
02-02/11-14-003
02-02/11-15-001
02-02/11-17-001
02-02/11-17-002
02-02/11-18-001
02-02/17-15-004
02-02/17-20-002
02-02/24-05-009
02-02/24-05-013
02-02/24-14-001
02-02/24-14-005
02-02/24-14-006
02-02/24-17-002
02-02/24-17-004
02-02/50-17-003
02-02/50-17-024
02-02/50-17-025
02-02/50-18-016
02-02/50-20-026
02-02/68-13-001

Next Calib.

24/06/2021
31/10/2021

13/11/2022

09/04/2021
02/04/2021

09/04/2021
02/04/2021

15/07/2021
19/09/2020

08/04/2021
09/04/2021
02/04/2021
09/04/2021
20/04/2021
08/04/2021

18/06/2021
19/05/2023

Last Calib.

24/06/2020
31/10/2019

13/11/2019

09/04/2020
02/04/2020

09/04/2020
02/04/2020

15/07/2020
19/07/2019

08/04/2020
09/04/2020
02/04/2020
09/04/2020
20/04/2020
08/04/2020

18/06/2020
19/05/2020

Next Verif.  Last Verif.

05/05/2021  05/11/2020

10/05/2021 10/11/2020

09/06/2021  09/06/2020

09/06/2021  09/06/2020

09/06/2021  09/06/2020
09/06/2021  09/06/2020

09/06/2021  09/06/2020

14/01/2021 14/01/2020
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