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1 TEST STANDARDS

The tests were performed according to following standards:

FCC Rules and Regulations Part 15, Subpart A - General (February 2025)

Part 15, Subpart A, Section 15.31 Measurement standards
Part 15, Subpart A, Section 15.33 Frequency range of radiated measurements
Part 15, Subpart A, Section 15.35 Measurement detector functions and bandwidths

FCC Rules and Regulations Part 15, Subpart C - Intentional Radiators (February 2025)

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 15.207 Conducted limits

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

Part 15, Subpart C, Section 15.247 Operation within the bands 902 - 928 MHz, 2400 - 2483.5 MHz and

5725 - 5850 MHz

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

KDB 558074 D01 v05r02 Guidance for compliance measurements on DTS; FHSS and hybrid
system devices operating under Section 15.247 of the FCC rules,
April 2, 2019.
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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 type
UHF-RFID Reader, FHSS, mobile equipment.
2.5 Short description of the equipment under test (EUT)

The UHF RFID Reader (Ultra High Frequency Radio Frequency Identification) is designed to read information
stored on RFID tags. The device is DC powered and managed by an external controller via a CAN Bus (Controller
Area Network).

Number of tested samples: 2

Serial number: 250204061 (radiated sample)
250207001 (conducted sample)

SW/FW version: rev105 (ae09bad9)

2.6 Variants of the EUT

There are no variants.
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2.7 Operation frequency and channel plan

The operating frequency is 902 MHz to 928 MHz.

Channel plan:

Channel | Frequency | Channel | Frequency | Channel | Frequency

No. (MHZ) No. (MHZ) No. (MHZ)
1 902.75 21 912.75 41 922.75
2 903.25 22 913.25 42 923.25
3 903.75 23 913.75 43 923.75
4 904.25 24 914.25 44 924.25
5 904.75 25 914.75 45 924.75
6 905.25 26 915.25 46 925.25
7 905.75 27 915.75 47 925.75
8 906.25 28 916.25 48 926.25
9 906.75 29 916.75 49 926.75
10 907.25 30 917.25 50 927.25
11 907.75 31 917.75

12 908.25 32 918.25

13 908.75 33 918.75

14 909.25 34 919.25

15 909.75 35 919.75

16 910.25 36 920.25

17 910.75 37 920.75

18 911.25 38 921.25

19 911.75 39 921.75

20 912.25 40 922.25

Note: the marked frequencies are determined for final testing.

2.8 Antenna

The following antennas shall be used with the EUT:

- Frequency Peak Gain
Number | Characteristic Model number Plug range (MHz) (dBi)
1 omni RR21 internal antenna | PCB 902 - 928 3.7
2.9 Power supply system utilised
Power supply voltage, Vnom : 144V DC
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2.10 Peripheral devices and interface cables

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

- _Notebook Model : Lenovo Thinkpad E14 Gen3
- CAN-USB adaptor Model : Peak IPEH
- Laboratory power supply Model : Hameg HM8143

2.11 Determination of worst-case conditions for final measurement

Preliminary tests are performed as both floorstanding and tabletop equipment in all three orthogonal axes 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 X position as tabletop equipment.

Tabletop X direction

Tabletop Y direction Tabletop Z direction
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The tests are carried out in the following frequency band:

902 MHz - 928 MHz

For the final test the following channels and test modes are selected:

Available Tested Power .
. Modulation
channel channels setting
1 to 50 1, 25, 50 default ASK

2.11.1 Test jig

No test jig is used.

2.11.2 Test software

The test software for the EUT provides special test modes TX continuous mode, modulated and unmodulated. The
EUT is set with test modulation to transmit data during the tests with a maximum duty cycle (x) from an internal packet
generator.
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3 TEST RESULT SUMMARY

FCC Rule Part | RSS Rule Part Description Result
15.207(a) RSS-Gen, 8.8 AC power line conducted emissions passed
15.247(a)(1) | RSS-247, 5.1(a) 20 dB EBW passed
- RSS-Gen, 6.6 99 % Bandwidth passed
15.247(a)(1) | RSS-247, 5.1(c) Channel separation passed
15.247(a)(1) | RSS-247, 5.1(c) Dwell time passed
15.247(b)(1) | RSS-247, 5.4(a) Peak power passed
15.247(d) RSS-247, 5.5 Spurious emissions passed
15.247(d) RSS-247, 5.5 Out-of-band emission, radiated passed
15.247(d) RSS-Gen, 8.10 Emissions in restricted bands passed
15.247(e) RSS-247, 5.1(c) Hopping sequence Not tested *'
15.247(a) RSS-247, 5.1(a) Receiver input bandwidth Not tested *?
15.247(a) RSS-247, 5.4(a) Number of hopping channels passed
15.247(a) RSS-247, 5.4(a) Equal hopping frequency use Not tested *3
15.203 RSS-247, 5.4(a) Antenna requirement passed
*1 The channel is represented by a pseudo-random hopping sequence hopping through the 50 RF-channels.
For detailed information about the hopping sequence, please refer to user manual.
*2 The receiver bandwidth is equal to the transmitter bandwidth in the 50 hopping channel mode (declared by
the manufacturer). For detailed information about the hopping sequence, please refer to user manual.
*3 The device fulfills the requirement according to FCC Part 15C, Section 15.247(a). The manufacturer

declares in the system manual that this function is controlled via software. For detailed information about
the hopping sequence, please refer to user manual.

The mentioned new RSS Rule Parts in the above table are related to:
RSS-Gen, Issue 5 + Amendment 1 + Amendment 2, March 2019
RSS-247, Issue 3, August 2023

3.1 Revision history of test report

Test report No | Rev. Issue Date Chang80es
80240901-06 0 24 March 2025 Initial test report

section 2.11: clarification of pre-scan positions and justification for
80240901-06 ! 19 August 2025 measurements as tabletop equipment

The test report with the highest revision number replaces the previous test reports.
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3.2 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 : 12 February 2025

Testing concluded on ;24 March 2025

Checked by: Tested by:
Klaus Gegenfurtner
| confirm the correctness | am the author of
and integrity of this P this document

K. E’}ﬂ"‘? document =7 2025.08.19 18:27:20

2025.08.20 07:54:57
+02'00'

Klaus Gegenfurtner
Teamleader Radio

CSA Group Bayern GmbH
Straubinger Stralle 100 - 94447 Plattling - GERMANY
Tel.:+49(0)9931-98360 - Fax:+49(0)9931-9836440

+02'00'

Franz-Xaver Schrettenbrunner
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

IC ID: 20465-RR21

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

4.3 Statement of the measurement uncertainty

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

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 on basis of the ETSI
Technical Report TR 100 028 Electromagnetic compatibility and Radio spectrum Matters (ERM); Uncertainties in
the measurement of mobile radio equipment characteristics; Part 1 and Part 2. The results are documented in the
quality system acc. to DIN EN ISO/IEC 17025. 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.

e A T Range Confidence Calculated
Level Uncertainty
AC power line conducted emissions 0.15 MHz to 30 MHz 95% + 3.29 dB
EBW and OBW 2400 MHz to 3000 MHz 95% +25 x 107
Maximum peak conducted output power 2400 MHz to 3000 MHz 95% + 0.62 dB
Power spectral density 2400 MHz to 3000 MHz 95% + 0.62 dB
Conducted Spurious Emissions 9 kHz to 10000 MHz 95% +2.15dB
Conducted Spurious Emissions 10000 MHz to 40000 MHz 95% + 3.47 dB
Radiated Spurious Emissions 9 kHz to 30 MHz 95% + 3.53 dB
Radiated Spurious Emissions 30 MHz to 1000 MHz 95% +3.71dB
Radiated Spurious Emissions 1000 MHz to 10000 MHz 95% +2.34 dB
Field strength of the fundamental 100 kHz to 100 MHz 95% + 3.53dB

CSA Group Bayern GmbH
Straubinger Stralle 100 - 94447 Plattling - GERMANY
Tel.:+49(0)9931-98360 - Fax:+49(0)9931-9836440
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4.4 Conformity Decision Rule

The applied conformity decision rule is based on ILAC G8:09/2019 clause 4.2.1 Binary Statement for Simple
Acceptance Rule (w = 0).
Details can be found in the procedure CSA_B_V50_29.

4.5 Measurement protocol for FCC and ISED

4.5.1 General information

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

FCC: DE 0011
ISED: DE0009

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

45.2.1 Justification

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

4.5.3 Details of test procedures

4.5.3.1 Conducted emission
Test setup according ANSI C63.10

EUT ‘ Peripheral

]

Spectrum analyser
|
0.Bm
LISN |

0.4m

Shielded room
Nonconducted support

The final level, expressed in dBuV, 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 pV)
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 uH (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.
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45.3.2 Radiated emission

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

Loop antenna

Im
Spectrum analyser < > EUT

08m

I 4
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.

4.5.3.2.2 OATS1 test site (30 MHz - 1 GHz):
Test setup according ANSI C63.10.

3.0m

F 3
¥

EMC Receiver it

] 'y I |
Non conducted support

0.8 m
L 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) (dBpV/m) (dBpV/m) (dB)
719.0 75.0 + 32.6 = 107.6 - 110.0 = -2.4
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4.5.3.2.3 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
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.

4.5.3.2.4 Anechoic chamber 1 (18 GHz — 40 GHz)

30m

Spectrum analyser
|

Non-conducted support

1.5m

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, 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
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 limits 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 SR2

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.

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.
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5.1.5 Test result
Frequency range: 0.15 MHz - 30 MHz
Min. limit margin -23.62dB at 19.998 MHz

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

Frequency of Emission Conducted Limit (dBpV)
(MHz) Quasi-peak Average
0.15-0.5 66 to 56 * 56 to 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.

Hameg HM8143 power supply is used (see clause 2.10).

Straubinger Strafle 100 - 94447 Plattling - GERMANY
Tel.:+49(0)9931-98360 - Fax:+49(0)9931-9836440
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5.1.6 Test protocol

IC ID: 20465-RR21

Phase 1
191.093 k 4.24 -59.77 64.01 -3.88 -57.9 54.01 9000 0.33
197.611 k 7.71 -56.02 63.73 -2.91 -56.63 53.73 9000 0.31
384.361 k 8.65 -49.55 58.19 3.02 4517 4819 9000 0.19
445111 k 4.56 -52.41 56.97 -1.44 -48.41 46.97 9000 0.19
809.611 k 2.39 -58.39 56 7.92 53.92 46 9000 0.2
847.861 k -1.04 -57.04 56 -6.52 -52.52 46 9000 0.2
1.689 M 2.4 -58.4 56 -7.79 -53.79 46 9000 0.26
2.074 M -3.84 -59.84 56 9.24 -55.24 46 9000 0.28
3.201 M 1.15 57.15 56 ~7.09 -53.09 46 9000 0.32
3.282 M 0.11 -55.89 56 6.33 -52.33 46 9000 0.32
5.951 M 17.75 42.25 60 10.82 -39.18 50 9000 0.26
6M 17.96 42.04 60 11.37 -38.63 50 9000 0.26
6.428 M 17.99 -42.01 60 11.23 -38.77 50 9000 0.24
7.805 M 17.12 -42.88 60 9.51 -40.49 50 9000 0.2
16.998 M 21.41 -38.59 60 20.01 -29.99 50 9000 0.41
19.998 M 2714 -32.86 60 25.99 24.01 50 9000 0.5
29.996 M 23.72 -36.28 60 22.27 -27.73 50 9000 0.73
80
dBuvV
70
60
50
40
30
20
10
0
-10
-20

I
150kHz ™
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Neutral
197.611 k 7.19 -56.54 63.73 -2.78 -56.51 53.73 9000 0.31
384.361 k 8.83 -49.36 58.19 3.05 -45.15 48.19 9000 0.19
445111 k 4.85 -52.12 56.97 -1.31 -48.28 46.97 9000 0.19
447.361 k 6.45 -50.48 56.93 0.01 -46.92 46.93 9000 0.19
847.861 k -1.38 -57.38 56 -6.78 -52.78 46 9000 0.2
859.111 k -2.14 -58.14 56 -7.37 -53.37 46 9000 0.2
1.687 M -3.45 -59.45 56 -8.98 -54.98 46 9000 0.25
1.689 M -2.12 -58.12 56 -7.54 -53.54 46 9000 0.26
3.343 M -2.37 -58.37 56 -8.02 -54.02 46 9000 0.32
3.384 M 0.15 -55.85 56 -5.94 -51.94 46 9000 0.32
5.546 M 14.76 -45.24 60 7.86 -42.14 50 9000 0.28
5.998 M 16.97 -43.03 60 9.94 -40.06 50 9000 0.26
6.88 M 18.45 -41.55 60 11.52 -38.48 50 9000 0.22
7.623 M 17.88 -42.12 60 10.01 -39.99 50 9000 0.2
16.998 M 22.35 -37.65 60 20.96 -29.04 50 9000 0.41
19.998 M 27.55 -32.45 60 26.38 -23.62 50 9000 0.5
80
dBpv
70
60
50
40
30
20
10
0
-10
=0 | | [
150kHz 1M 10M 30MHz
Frequency Sub-range 2
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5.2 Emission bandwidth

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

5.2.1 Description of the test location

Test location: Shielded Room SR6

5.2.2 Photo documentation of the test set-up

5.2.3 Applicable standard

According to FCC Part 15C, Section 15.247(a):

bandwidth of the hopping channel, whichever is greater.

5.2.4 Description of Measurement

The method of measurement is used set out in ANSI C63.10, 7.8.6.

Analyser settings:
RBW: 2 kHz, VBW: 5 kHz, Sweep time: auto, Detector: Peak,

Straubinger StralRe 100 - 94447 Plattling - GERMANY
Tel.:+49(0)9931-98360 - Fax:+49(0)9931-9836440

Frequency hopping systems shall have hopping carrier frequencies separated by a minimum of 25 kHz or the 20 dB
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FCC ID: SZO-RR21
5.2.5 Test result

IC ID: 20465-RR21

Channel -20 dB Bandwidth below peak
No. (kHz)
1 166.6
25 167.6
50 166.8

There is no bandwidth limit according to FCC Part15C, Section 15.247(a).

Remarks: For detailed test results please see the following test protocols.

CSA Group Bayern GmbH
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CH 1

CH 25

FCC ID: SZO-RR21
5.2.6 Test protocols EBW

Ref Level 40.00 dBm
& Att 30 dB

Offset 20.30 dB ® RBW 2 kHz
SWT 25ms ® VBW S kHz

Mode Sweep

IC ID: 20465-RR21

Frequency 902.7500000 MHz

Input 1 AC PSS Off  Notch  Off

1 Frequency Sweep
M3[1] -3,74 dBm

20 ds s 9012.832900 MHz
M1[1] 28.09 dBm

20 de py 902,749001 MHz.

10 sem ﬂvmvnvf/ \w_ﬂ\

0 der | Ersma Mﬁm"lj e

il il

-10 dB /‘ f\\

M i Tl

30 d A vvﬂvﬁn | M Ml [\(\H

AL,

WL

N
v

a0 d V\ T
M A\r\ﬂ

-60 d

-70 dBm

CF 902.75 MHz 1001 pts 100.0 kHz/ Span 1.0 MHz
2 Marker Table
M1 1 902.749001 MHz 28.09 dBm
M2 1 902.6663 MHz -2.68 dBm
M3 1 902.8329 MHz -2.74 dBm
D4 M2 1 166.6 kHz -1.05dB
Ref Level 40,00 dBm Offset 20.30 dB ® RBW 2 kHz
® Att 30dB SWT 25ms @ VBW SkHz Mode Sweep Frequency 914.7500000 MHz
Input 1AC PS Off  MNotch  Off
1 Frequency Sweep
M3[1] -5.45 dBm
30 db M 914.833000 MHz
MI1[1] 27.89 dBm
20 de A 914.749001 MHz.
10d w/f\umu 9] U imvﬁ
£ | Bz ] i e
i 54
-10 dB J‘f %ﬂ
o 7 i /
_ n bW Wb [ah [
[ 7 P LA L L
_a0 d _aﬂ J’Un‘\ il {1 loa I ﬂf\
[N PN | D P
(AN A
AT T i
-60 dBm
-70 d
CF914.75 MHz 1001 pts 100.0 kHz/ Span 1.0 MHz
2 Marker Table
M1 1 914.749001 MHz 27.89 dBm
M2 1 914.6654 MHz -6.85 dBm
M3 1 914.833 MHz -5.45 dBm
D4 M2 1 167.6 kHz 1.40 dB

CSA Group Bayern GmbH
Straubinger StralRe 100 - 94447 Plattling - GERMANY
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IC ID: 20465-RR21

CH 50
Ref Level 40.00 dBm  Offset 20.30 dB ® RBW 2 kHz
® Att 30d8 SWT 25ms ® VBW SkHz Mode Sweep Frequency 927.2500000 MHz
Input 1AZ PS off  Notch Off
1 Frequency Sweep
Da[1] -0.99 dB
20 dam M 166,800 kHz
M1[1] 28.12 dBm
20 dam y 927.249001 MHz
v n/nvw LW\
e Fr=7n d i :
7 W
-10 dBm U % J}
-20 dBm ﬂnwv W "\J\
i )M\ﬁm i \ A'"VV“M“\ il
g GHAK M fity i M
Binf \ ] ¥ b it v\ W VLV\M
}vg&/};.} ¥y i “
-60 d
-70 dBm
CF 927.25 MHz 1001 pts 100.0 kHz/ Span 1.0 MHz
2 Marker Table
M1 1 927.249001 MHz 28.12 dBm
M2 1 927.16632 MHz -3.59 dBm
M3 1 927.2332 MHz -4.58 dBm
D4 M2 1 166.8 kHz -0.99 dB
5.2.7 Test protocols OBW
CH 1
Ref Level 40.00 dBm  Offset 20.30 dB ® RBW 2 kHz
@ Att 30dB  SWT 25 ms ® VBW 5kHz Mode Sweep Frequency 902.7500000 MHz
Input 1AZ PSS off  Notch Off
1 Occupied Bandwidth 1Pk Max
M1[1] 28.02 dBm
" 902.749000 MHz
30 dBm 2
20 dm Al
o fimp JJ h A
n/v U K
. il .
" "
-10 dBm V H\
e I N\m{\ f
L b O LT
IR g
ﬂﬂ W\ M'\n i N AM
s J A A
o dom vﬂwﬂr v p v
CF 902.75 MHz 1001 pts 100.0 kHz/ Span 1.0 MHz
2 Marker Table
M1 1 902.749 MH:z 28.02 dBm Qce Bw 123.547442136 kHz
Tl 1 902.684918 MHz 3.28 dBm Oce Bw Centroid 902.746692078 MHz
T2 1 902.808466 MHz 4.96 dBm Occ Bw Freq Offset -3.307922353 kHz

CSA Group Bayern GmbH
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IC ID: 20465-RR21

CH 25
Ref Level 40.00 dBm  Offset 20.30 dB ® RBW 2 kHz
® Att 30d8 SWT 25ms ® VBW SkHz Mode Sweep Frequency 914.7500000 MHz
Input 1AZ PS Off  Notch  Off
1 Occupied Bandwidth
M1[1] 27.93 dBm
i 914.749000 MHz
30 dBm
20 dBm
ot i, /1 i
R
Th
0 dim ,IJ‘IH"UA\F" \/\W
-10 dBrm 1t
" ﬂn,ﬂl\[ N ﬂh
- / Wnn N Vwﬂw ﬂ\”m - vﬂ“ V\ A1HMM\’\ MWMW
a dmﬂ g o () 0 Lo ﬂn
1%\ rU'H LELIT LI W v 1§ pju U\h
il L Ll il
T 7 i
CF914.75 MHz 1001 pts 100.0 kHz/ Span 1.0 MHz
2 Marker Table
M1 1 914.749 MHz 27.93 dBm QOcc Bw 120.062158105 kHz
T1 1 914.688517 MHz -1.08 dBm Occ Bw Centroid 914748547804 MHz
T2 1 914.808573 MHz 2.44 dBm Qcc Bw Freq Offset -1.452195867 kHz
CH 50
Ref Level 40.00 dBm  Offset 20,30 dB ® RBW 2 kHz
& Att 30dB  SWT 25 ms ® VBW SkHz Mode Sweep Frequency 927.2500000 MHz

Input 1AC PSS Off  Notch Off

1 Occupied Bandwidth

M1[1] 28.11 dBm

A 927.249000 MHz
30 dB
20 db A
. J\WJ V\urﬂﬂn

i .

o dem JIUA Km
" g u

A

TR
" il U

il mr\
WA T

ey

CF 927.25 MHz 1001 pts 100.0 kHz/ Span 1.0 MHz
2 Marker Table

M1 1 927.249 MHz 28.11 dBm Qe Bw 129.129818977 kHz

T1 1 927.182942 MHz 3.40 dBm Oce Bw Centroid 927.247506868 MHz

T2 1 927.312072 MHz 2,14 dBm Occ Bw Freq Offset -2.493131711 kHz
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5.3 Maximum peak output power

For test instruments and accessories used see section 6 Part CPC 2.

5.3.1 Description of the test location

Test location: Shielded Room SR6

5.3.2 Photo documentation of the test set-up

5.3.3 Applicable standard

According to FCC Part 15C, Section 15.247(b)(1):
The maximum peak output power of an intentional radiator shall not exceed the limit defined in dependency of the
channel separation and of the number of hopping channels.

According to AS/NZS 4268:2017, Appendix A, Table 1, Row 45
Maximum radiated power should be 4 W (36 dBm).

5.3.4 Description of Measurement

A spectrum analyser is connected to the output of the transmitter via a suitable attenuator while EUT is operating in
transmit mode using the assigned frequency according to ANSI C63.10, 7.8.5. The correction factor takes the cable
loss into account.

Analyser settings:
RBW: 100 kHz, VBW = RBW, Detector: Max peak, Trace: Max hold, Sweep time: auto
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5.3.5 Testresult

Conducted power

FCC ID: SZO-RR21

IC ID: 20465-RR21

Channel | Frequency | Peak Power | Limit Delta

(MHz) (dBm) (dBm) (dB)

1 902.75 29.3 30.0 -0.7

25 914.75 29.1 30.0 -0.9

50 927.25 29.1 30.0 -0.9
Channel | Frequency | Peak Power | Gain EIRP Limit Delta
(MHz) (dBm) (dBi) (dBm) | (dBm) (dB)
1 902.75 29.3 3.7 33.0 36.0 -3.0
25 914.75 29.1 3.7 32.8 36.0 -3.2
50 927.25 29.1 3.7 32.8 36.0 -3.2

Peak Power Limit according to FCC Part 15C, Section 15.247(b)(2):

Frequency Channel separation Hop Peak power limit
(MHZz) Channels (dBm) (Watt)
902 -928 - =50 30 1

Peak Power Limit according to FCC Part 15C, Section 15.247(b)(4):

Frequency Channel separation Hop Peak power limit
(MHZz) Channels (dBm) (Watt)
920 -928 - =50 36 4

Remarks:

None.

The requirements are FULFILLED.

CSA Group Bayern GmbH
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5.4 Spurious emissions conducted

For test instruments and accessories used see section 6 Part SEC 1-3.

5.4.1 Description of the test location

Test location: Shielded Room SR6

5.4.2 Photo documentation of the test set-up

5.4.3 Applicable standard

According to FCC Part 15C, Section 15.247(d):

radiated emission limits specified in § 15.209(a) (see § 15.205(c)).

Straubinger StralRe 100 - 94447 Plattling - GERMANY
Tel.:+49(0)9931-98360 - Fax:+49(0)9931-9836440

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated intentional
radiator is operating, the radio frequency power that is produced by the intentional radiator shall be at least 20 dB
below that in the 100 kHz bandwidth within the band that contains the highest level of the desired power, based on
either an RF conducted or a radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the use of RMS
averaging over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in § 15.209(a) is not required.
In addition, radiated emissions which fall in the restricted bands, as defined in § 15.205(a), must also comply with the
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5.4.4 Description of Measurement

A spectrum analyser is connected to the output of the transmitter via a suitable attenuator while EUT is operating in
transmit mode using the assigned frequency according to ANSI C63.10, 7.8.8.

Spectrum analyser settings:
RBW: 100 kHz, VBW: 300 kHz, Detector: Max peak, Trace: Max hold, Sweep: auto

5.4.5 Testresult

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated
intentional radiator is operating, the radio frequency power that is produced by the intentional radiator shall be at
least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level of the desired
power, based on either an RF conducted or a radiated measurement, provided the transmitter demonstrates
compliance with the peak conducted power limits. If the transmitter complies with the conducted power limits based
on the use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section, the
attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits
specified in § 15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as defined
in § 15.205(a), must also comply with the radiated emission limits specified in § 15.209(a) (see § 15.205(c)).

The requirements are FULFILLED.

Remarks: For detailed test results please see the following test protocols.
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5.4.6 Test protocol

CH1, 9 kHz — 30 MHz

IC ID: 20465-RR21

Ref Level 40.00 dBm  Offset 20,30 dB @ RBW 100 kHz
@ Att 30 dB  SWT 20ms  VBW 100kHz Mode Sweep Frequency 15.0045000 MHz
Input 1DC PS Off  Notch off
1 Frequency Sweep
M1[1]| -39.88 dBm
20 dom 23.31880 MHz
20 del
10 dB
0 dem
-10 dBm
20 d

30 dem

-50 d
-60 dBm
-70 d
9.0 kHz 20000 pts 3.0 MHz/ 30.0 MHz
2 Marker Peak List
1 554.100000 kHz -40.632 dBm 2 23.318800 MHz -39.882 dBm
CH1, 30 MHz — 1000 MHz
Ref Level 40.00 dBm  Offset 20,30 dB ® RBW 100 kHz
@ Att 30 dB  SWT 20ms  VBW 100kHz Mode Sweep Frequency 515.0000000 MHz
Input 1 AC PSS Off  Netch off
1 Frequency Sweep
M3[1];; -43.04 dBm
928.0000 MHz
20 darn M1[1] 28.32 dBm
902.7818 MHz
0 dem
-20 d

S T ]

e

-80 dBm

30.0 MHz 20000 pts 97.0 MHz/ 1.0 GHz
2 Marker Peak List
1 30.606000 MHz -38.847 dBm 3 902782000 MHz 28.316 dBm
2 618.329000 MHz -37.658 dBm
3 Marker Table
M1 1 902.7817 MHz 28.32 dBm
M2 1 902.0 MHz -43.21 dBm
M3 1 928.0 MHz -43.04 dBm
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CH1,1GHz-10GHz

Ref Level 40.00 dBm  Offset 20.30 dB ® RBW 100 kHz

® Att 30dB SWT  10ims VBW 100kHz Mode Sweep Frequency 5.5000000 GHz
Input 1AC PSS Off  Notch Qff

1 Frequency Sweep

M1[1] | -32.96 dBm

0 s 3.6110089 GHz

20 dBm

10 dBm

0 dém

-10 d

-20 dBm

-30 d

M1

-E50 dBm

-60 d

-70 dBm
1.0 GHz 100001 pts 900.0 MHz/ 10.0 GHz
2 Marker Peak List

1 2311332 GHz -38.749 dBm & 5.003115 GHz -39.264 dBm
2 2.461000 GHz -37.869 dBm 7 8.903586 GHz -39.154 dBm
3 2.996045 GHz -37.544 dBm 8 9.062074 GHz -38.159 dBm
4 3.611009 GHz -32.959 dBm 9 9.135514 GHz -38.469 dBm
5 3.929246 GHz -38.964 dBm 10 9.827787 GHz -38.427 dBm
CH25, 9 kHz — 30 MHz
Ref Level 40,00 dBm ©Offset 20.30 dB ® RBW 100 kHz
® Att 30dB  SWT 20ms  VBW 100kHz Mode Sweep Frequency 15.0045000 MHz
Input 10DC PSS Off  Notch Off

1 Frequency Sweep

M1[1]| -40.17 dBm

0 s 14.83280 MHz

20 dem

10 dBm

0 dém

-10 dBm

20 d

30 dem

0 dBm,

M
o POV DUV PN | MY TSP VURESFEPRI XY WRSPTTI F PYJo SR T P PP e e e P e

-50 d
-60 dBm
=70 d
9.0 kHz 20000 pts 3.0 MHz/ 30.0 MHz
2 Marker Peak List
1 14.832800 MHz -40.171 dBm
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CH25, 30 MHz — 1000 MHz

Ref Level 40.00 dBm  Offset 20.30 dB ® RBW 100 kHz

® Att 30d8 SWT 20ms VBW 100kHz Mode Sweep Frequency 515.0000000 MHz
Input 1AC PSS Off  Notch Qff

1 Frequency Sweep

M3[1]| ,y,-41.96 dBm
928.0000 MHz
20 dom M1[1] 28.04 dBm
914.7613 MHz
0 dBm
-20 d
NTVIRITISRR L FP ’
I wm H.A\mw IWPYR T
-60 dBm
30.0 MHz 20000 pts 97.0 MHz/ 1.0 GHz
2 Marker Peak List
1 66.933000 MHz -39.220 dBm 3 914.761000 MHz 28.044 dBm
2 518.281000 MHz -37.254 dBm

3 Marker Table

M1 1 914.7613 MHz 28.04 dBm
M2 1 902.0 MHz -41.26 dBm
M3 1 928.0 MHz -41.96 dBm

CH25, 1 GHz - 10 GHz

Ref Level 40.00 dBm  Offset 20,30 dB ® RBW 100 kHz

® Att 30dB SWT  10lms VBW 100kHz Mode Sweep Frequency 5.5000000 GHz
Input 1AC PSS Off  Notch Off

1 Frequency Sweep

M1[1] -29.82 dBm

0 s 3.6589784 GHz

20 dem

10 dBm

0 dém

-10 dBm

-20 d

-30 dBm

-80 dBm

=70 d

1.0 GHz 100001 pts 900.0 MHz/ 10.0 GHz

2 Marker Peak List
1 1.458050 GHz -39.195 dBm & 5.003745 GHz -39.043 dBm
2 1.829477 GHz -36.687 dBm 7 6.399541 GHz -40.227 dBm
3 2.962475 GHz -36.437 dBm 8 7.948056 GHz -39.352 dBm
4 3.658978 GHz -29.817 dBm 9 9.291302 GHz -38.374 dBm
S 4.337392 GHz -39.839 dBm 10 9.766227 GHz -39.208 dBmn
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CH50, 9 kHz — 30 MHz

Ref Level 40.00 dBm
& ALt
Input

Offset 20.30 dB ® RBW
30de SWT 20 ms vBW

1DC PS off  Notch
1 Frequency Sweep

RR21 IC ID: 20465-RR21

100 kHz
100 kHz
Qff

Mode Sweep Frequency 15.0045000 MHz

1 (
-39.98 dBm
27.13210 MHz

M1[1]

F‘\-"Il

&
hwl‘mww"’*“.mm“ umh“.*~* M *"m o l”i'“ * ' gkl o 'l Hﬂk 1.‘! vy L
" u

-50 dBim
-60 dBm
-70d
9.0 kHz 20000 pts 3.0 MHz/ 30.0 MHz
2 Marker Peak List
1 27.132100 MHz -39.975 dBm
CH50, 30 MHz — 1000 MHz
Ref Level 40.00 dBm  Offset 20.30 dB ® RBW 100 kHz
& Att 30 dB  SWT 20ms  WBW 100 kHz Mode Sweep Frequency 515.0000000 MHz
Input 1AC PSS Off  Notch Off

1 Frequency Sweep

M3[1]| 36.20 dBm

928.0000 MHz

20 dem M1[1] 28.21 dBm
927.2743 MHz

0 dem i

-20 d

& ]

Eiadui g WP T

il ™ "

L ; TR ;s . Ly 1 i

-80 dBm

30.0 MHz 20000 pts 97.0 MHz/ 1.0 GHz
2 Marker Peak List
1 30.267000 MHz -39.294 dBm 3 927.274000 MHz 28.206 dBm
2 546.161000 MHz -36,050 dBm 4 928.390000 MHz -30.986 dBm
3 Marker Table
M1 1 927.2743 MHz 28.21 dBm
M2 1 902.0 MHz -41.88 dBm
M3 1 928.0 MHz -36.20 dBm
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FCC ID: SZO-RR21

CH50, 1 GHz - 10 GHz

IC ID: 20465-RR21

Ref Level 40.00 dBm  Offset 20.30dB ® RBW 100 kHz
@ Att 30dB  SWT 101 ms  VBW 100kHz Mode Sweep Frequency 5.5000000 GHz
Input 1AC PS Off  Notch Off
1 Frequency Sweep 1Pk Max
M1[1] -35.88 dBm
J— 3.7090179 GHz,
20 dBm
10 dBrm
0 dBm:
-10 dBm
-20 d
-30 dBm T

-60 dBm
-70 dB
1.0 GHz 100001 pts 900.0 MHz/ 10.0 GHz
2 Marker Peak List
1 1.854496 GHz -38.379 dBm & 2.842597 GHz -38.010 dBm
2 2.546050 GHz -38.043 dBm 7 2.885526 GHz -37.864 dBm
3 2.551269 GHz -38.924 dBm 8 2.989115 GHz -37.714 dBm
4 2.662868 GHz -38.464 dBm 9 3.709018 GHz -35.882 dBm
5 2.711018 GHz -38.772 dBm i0 9.264302 GHz -38.997 dBm
hopping, 9 kHz — 30 MHz
Ref Level 40.00 dBm Offset 20.30 dB ® RBW 100 kHz
® ALt 30dE  SWT 20ms VBW 100kHz Mode Sweep Frequency 15.0045000 MHz
Input 1DC  PS Off  Notch Qff
1 Frequency Sweep 1Pk <
M1[1] -40.22 dBm
20 d 23.93360 MHz
20 dBm
10 dBrm
0 dBm
-10 dBm
-20 dBm
-30 dBm
M1
_ 3
S Vo o (i i’ A L “,‘ M U ST 1) n TSI Mh TR ,.‘u TR .
-50 dBm
-60 d
-70 dBm
9.0 kHz 20000 pts 3.0 MHz/ 30.0 MHz
2 Marker Peak List
1 23.933600 MHz -40.219 dBm

CSA Group Bayern GmbH
Straubinger StralRe 100 - 94447 Plattling - GERMANY
Tel.:+49(0)9931-98360 - Fax:+49(0)9931-9836440

File No. 80240901-06 Rev_1, page 31 of 64

Rev. No. 6.5 2021-11-04

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™

CSA Confidential

Ref Level 40.00 dBm
@ Att 30 dB
Input 1 AC

1 Frequency Sweep

FCC ID: SZO-RR21
hopping, 30 MHz — 1000 MHz

Offset 20.30 dB ® RBW
SWT 20 ms vBW
PS Off  Notch

100 kHz
100 kHz Mode Sweep
Off

IC ID: 20465-RR21

Frequency 515.0000000 MHz

M3[1]{; -39.45dBm
19280000 MHz
J— M1[ 1128 .33 dBm
902.7333 MHz
0 dBm:
-20 dBm I
M3
I " n ok YV I\ 3 ‘YA. TR
5 R R R
-60 d
30.0 MHz 20000 pts 7.0 MHz/ 1.0 GHz
2 Marker Peak List
1 902.733000 MHz 28,327 dBm 3 905.255000 MHz 28,248 dBm
2 903.267000 MHz 28,296 dBm 7 905.740000 MHz 28.245 dBm
3 903.752000 MHz 28,294 dBm 8 906.274000 MHz 28.230 dBm
4 904.285000 MHz 28,287 dBm 9 908.747000 MHz 28.245 dBm
5 904. 770000 MHz 28.266 dBm i0 926.741000 MHz 28.229 dBm
3 Marker Table
M1 1 902.7332 MHz 28.33 dBm
M2 1 902.0 MHz -41.05 dBm
M3 1 928.0 MHz -39.45 dBm
hopping, 1 GHz — 10 GHz
Ref Level 40.00 dBm Offset 20.30 dB ® RBW 100 kHz
® Att 30dB SWT  10lms VBW 100kHz Mode Sweep Frequency 5.5000000 GHz
Input 1AZ PS Off  Notch Qff

1 Frequency Sweep

M1[1] | -31.33 dBm
3.6129889 GHz

30 dB

20 dem

10 dBm

0 dém

-10 dBm

-20 d

-30 dBm

-50 d
-60 dBm
=70 d
1.0 GHz 100001 pts 900.0 MHz/ 10.0 GHz
2 Marker Peak List
1 1.822457 GHz -37.379 dBm 6 3.612989 GHz -31.327 dBm
2 1.825517 GHz -35.710 dBm 7 3.625049 GHz -33.626 dBm
3 2.135564 GHz -38.294 dBm g 3.647009 GHz -32.575 dBm
4 2.291802 GHz -38.507 dBm 9 3.663028 GHz -31.875 dBm
3 2.948256 GHz -37.024 dBm i0 8.811067 GHz -38.594 dBm
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FCC ID: SZO-RR21 IC ID: 20465-RR21
5.5 Band edge compliance

For test instruments and accessories used see section 6 Part SEC 1-3.

5.5.1 Description of the test location

Test location: Shielded Room SR6

5.5.2 Photo documentation of the test set-up

5.5.3 Applicable standard

According to FCC Part 15C, Section 15.247(d):

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated intentional
radiator is operating, the radio frequency power that is produced by the intentional radiator shall be at least 20 dB
below that in the 100 kHz bandwidth within the band that contains the highest level of the desired power, based on
either an RF conducted or a radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the use of RMS
averaging over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in § 15.209(a) is not required.
In addition, radiated emissions which fall in the restricted bands, as defined in § 15.205(a), must also comply with the
radiated emission limits specified in § 15.209(a) (see § 15.205(c)).

According to ANSI C63.10, 7.8.6:
For band-edge measurements, use the band-edge procedure in 6.10. Band-edge measurements shall be tested both
on single channels, and with the EUT hopping.
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FCC ID: SZO-RR21 IC ID: 20465-RR21

5.5.4 Description of Measurement

A spectrum analyser is connected to the output of the transmitter via a suitable attenuator while EUT was operating
in transmit mode at the assigned frequency according ANSI C63.10, 6.10.

Spectrum analyser settings:
RBW: 100 kHz, VBW: 300 kHz, Detector: Max peak, Trace: Max hold, Sweep: auto

5.5.5 Testresult

Peak-Limit according to FCC Part 15C, Section 15.247(d):

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated
intentional radiator is operating, the radio frequency power that is produced by the intentional radiator shall be at
least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level of the desired
power, based on either an RF conducted or a radiated measurement, provided the transmitter demonstrates
compliance with the peak conducted power limits. If the transmitter complies with the conducted power limits based
on the use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section, the
attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits
specified in § 15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as defined
in § 15.205(a), must also comply with the radiated emission limits specified in § 15.209(a) (see § 15.205(c)).

The requirements are FULFILLED.

Remarks: For detailed test results please see the following test protocols.
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FCC ID: SZO-RR21 IC ID: 20465-RR21
5.5.6 Test protocol

CH 1

Ref Level 40.00 dBm  Offset 20.30 dB ® RBW 100 kHz

@ Att 30dB  SWT 6ms VBW 100kHz Mode Sweep Frequency 915.0000000 MHz
Input i AC PS Off  Notch Qff

1 Frequency Sweep 1Pk Max

M3[1] -42.13 dBm
M3 928.00000 MHz
i MI[1] | 28.31dBm
ﬂ 902,74250 MHz

|
ar—|
f

-10 d

-20 dBm [
11
-30 d f

M3
WWMF YMQWMM (VYT PRSI TPTWFYINIR RN SRR KRFI AR W VF D NPT T R [ NS S ey P FUR TR PTRE FERORY 1 IS W e Y W NTROY I, AV e )

-50 d

-60 d

-70 dBm;

900.0 MHz 6000 pts 3.0 MHz/ 930.0 MHz
3 Marker Table

M1 1 902.7425 MHz 28.31 dBm
M2 1 902.0 MHz -30.94 dBm
M3 1 928.0 MHz -42.12 dBm

CH 50

Ref Level 40.00 dBm  Offset 20.30 dB ® RBW 100 kHz

@ Att 30dB  SWT 6ms VBW 100kHz Mode Sweep Frequency 915.0000000 MHz
Input i AC PS Off  Notch Qff

1 Frequency Sweep

M3[1] -42.55 dBm
928.00000 MHz

MI[1] |} 28.18 dém
927.25250 MHz

30 dBb

20 dem

10 dl \

a dém ‘

- \
=30 d ﬂ \
;

0 d .Mv% T Ty Ta T A i Ml YT A SR Ll it e e g Lt Y mlil“‘jh!uw
L l W L A ¥ Y A i A

" Ly shl,
Lt o W Hondi Pyt

-50 d

-60 d

-70 dBm;

900.0 MHz 6000 pts 3.0 MHz/ 930.0 MHz
3 Marker Table

M1 1 927.2525 MHz 28.18 dBm
M2 1 902.0 MHz -42.64 dBm
M3 928.0 MHz -42.55 dBm

—
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FCC ID: SZO-RR21
Hopping mode

IC ID: 20465-RR21

Frequency 915.0000000 MHz
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FCC ID: SZO-RR21 IC ID: 20465-RR21

5.6 Spurious emissions radiated

For test instruments and accessories used see section 6 Part SER 1, SER 2, SER 3.

5.6.1 Description of the test location

Test location: Semi-anechoic chamber SAC2 / Fully anechoic room FAR1
Test distance: 3m

5.6.2 Photo documentation of the test set-up

Test setup 9 kHz — 30 MHz

Straubinger StralRe 100 - 94447 Plattling - GERMANY
Tel.:+49(0)9931-98360 - Fax:+49(0)9931-9836440
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Test setup 1 — 10 GHz

CSA Group Bayern GmbH

FCC ID: SZO-RR21

Test setup 30 MHz — 1000 MHz

Straubinger StralRe 100 - 94447 Plattling - GERMANY
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IC ID: 20465-RR21
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FCC ID: SZO-RR21 IC ID: 20465-RR21
5.6.3 Applicable standard

According to FCC Part 15, Section 15.205(a):
In addition, radiated emissions which fall in the restricted bands, as defined in Section 15.205(a), must also comply
with the radiated emission limit specified in Section 15.209(a).

5.6.4 Description of Measurement

The restricted bands are measured radiated. The span of the spectrum analyser was set wide enough to capture the
restricted band and measure the peak level of the emission operating on the channel closest to the band edge, as
well as any modulation products which fall outside of the authorized band of operation.

Receiver settings:

f<1 MHz: RBW: 120 kHz Meas. Time: 100 ms Detector function: Quasi-Peak
f>1 MHz: RBW: 1 MHz Meas. Time: 100 ms Detector function: Peak
CSA Group Bayern GmbH File No. 80240901-06 Rev_1, page 39 of 64
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5.6.5 Testresult

FCC ID: SZO-RR21

IC ID: 20465-RR21

f <1000 MHz
Level Field strength | Distance corr. 3m | Corrected level Limit
(MLZ) AV@3m A’(‘é'gfrgt)or AV@3m | to30m/300m AV@30m | AV@30m E(’jgf‘
(dBpV) dB(pV/m) (dB) dB(uV/m) dB(pV/m)

0.2918 -9.9 20.0 11.1 -80.0 -68.9 18.3 -87.2
5.0 -25.4 20.0 -5.4 -40.0 -45.4 29.5 -74.9
10.0 -24.3 20.0 -4.3 -40.0 -44.3 29.5 -73.8
15.0 -25.3 20.0 -5.3 -40.0 -45.3 29.5 -74.8
20.0 -25.6 20.0 -5.6 -40.0 -45.6 29.5 -75.1
25.0 -23.9 20.0 -3.9 -40.0 -43.9 29.5 -73.4

Level Field strength | Distance corr. 3m | Corrected level Limit
(MLZ) AV@3m A’(‘;'E{fn‘;t)or AV@3m | to30m/300m AV@30m | AV@30m [(’deg?
(dBuV) dB(uA/m) (dB) dB(pA/m) dB(pA/m)

0.2918 -9.9 20.0 -40.4 -80.0 -120.4 -33.2 -87.2
5.0 -25.4 20.0 -56.9 -40.0 -96.9 -21.9 -75.0
10.0 -24.3 20.0 -55.8 -40.0 -95.8 -21.9 -73.9
15.0 -25.3 20.0 -56.8 -40.0 -96.8 -21.9 -74.9
20.0 -25.6 20.0 -57.1 -40.0 -97.1 -21.9 -75.2
25.0 -23.9 20.0 -55.4 -40.0 -95.4 -21.9 -73.5

CSA Group Bayern GmbH
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Note: Only noise values recorded in the frequency range < 30 MHz.
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FCC ID: SZO-RR21

IC ID: 20465-RR21

Vertical
3148 M 28.15 -11.85 40 24 1 Vertical 120000 15.26
88.494 M 26.67 -16.83 43.5 28 1.28 Vertical 120000 13
117.977 M 29.86 -13.64 43.5 54 1 Vertical 120000 16.65
176.966 M 29.7 -13.8 43.5 69 1 Vertical 120000 18.52
299.951 M 21.55 -24.45 46 39 1.59 Vertical 120000 19.63
841.277 M 20.33 -25.67 46 144 3.62 Vertical 120000 30.06
Vertical
140
120+
100+
80F
€
N
3
53 60}
- -
E 1
40 L
20 L
O,
30M 50M 100 M 150 M 200 M 250 M 300 M 350 M 450 M 550 M 650 M750 M 1G
Frequency [Hz]
== Part 15B (15.109) - Class:B QPeak/3.0m — Peak (Vertical) Peak (Peak/Lim.Q-Peak) (Vertical) = QuasiPeak (Finals) (Vertical)
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FCC ID: SZO-RR21

IC ID: 20465-RR21

Horizontal
88.489 M 24.58 -18.92 43.5 0 1.99 Horizontal 120000 124
117.998 M 29.91 -13.59 43.5 341 2.72 Horizontal 120000 16.58
132.736 M 27.47 -16.03 43.5 352 3.21 Horizontal 120000 17.82
176.959 M 31.15 -12.35 43.5 171 1.79 Horizontal 120000 17.88
300.03 M 25.93 -20.07 46 0 1.18 Horizontal 120000 20.16
856.415 M 20.8 -25.2 46 278 1.59 Horizontal 120000 30.66
Horizontal
140
120+ 'l
100+
80F
€
N
3
{3 60}
- -
g ;
40 L
Ly
20 n
0,
-20 r r r r r r r r r r r T
30M 50 M 100 M 150 M 200 M 250 M 300 M 350 M 450 M 550 M 650 M750 M 1G
Frequency [Hz]
== Part 15B (15.109) - Class:B QPeak/3.0m — Peak (Horizontal) Peak (Peak/Lim.Q-Peak) (Horizontal) = QuasiPeak (Finals) (Horizontal)
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FCC ID: SZO-RR21 IC ID: 20465-R

f>1000 MHz

Duty cycle consideration:

R21

Ref Level 40.00 dBm  Offset 20.30 dB ® RBW 100 kHz SGL
& Att 25dB ® SWT 150 ms ® VBW 100 kHz Frequency 902.7500000 MHz
Input 1AC PS On Notch Off
TRG:WID
1 Zero Span ax
D3[1] 10.09 dB
4 100.00947 ms
=0 dgm MI[1]] -27.12 dBm
-93.30 pys
20 dBm
10 dem:
0 dB
TRG -6.000 dBm
-10 dBm
[mic]
oz
-20 dgm—
1
-20 dBm
-40 dBm
|

[ o B i L it R LI T i L B

Iulihhll “nl |‘\M\|IJ|\H hlIHl . M Jm \“Ill ly .Iii |L |IIIMM|I Il |.|LI|”I Ih.a L Mll““l ‘.lll.” wlilll, \‘Llll “\ Ll ||ilmu yll Hﬁ IJH.I . M {1,
oM 20000 pts

AR

.ullhl

ITE.G
Lia
CF 902

ok L R i A R L mep

bl td bl dibbasiln | d.u]ld]ﬂhhl I|L\|||I||l IlmHlI

‘2 Marker Table

M1 1 -93.3 us -27.12 dBm
D2 M1 1 3.73011 ms 7.37 dB
D3 ML 1 100.00947 ms 10.09 dB

The duty cycle is independent of the used channel:
A=3.73ms /100 ms =3.73 %

According to ANSI C63.10 section 7.5, the average value of pulsed emissions can
factor of & (dB) = 20log(A).

5 = 20l0g(0.0373) = -28.6 dB

This correction factor is applied to the peak measurements for 1 GHz to 10 GHz.
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ch1, horizontal

FCC ID: SZO-RR21

Ref Level 90.00 dBpv/m

& Att
Input

10dB  SWT 27 ms & VBW 3 MHz

1AC PS

TOF [nputl "FS18-2501"

1 Frequency Sweep

80 dBpY/m:

® RBW 1 MHz

On Notch

Off

IC ID: 20465-RR21

Mode Auto Sweep

Frequency 5.5000000 GHz

M1[1]

65.48 dBpv/m
6.318950 GHz

60 dBpY/m

50 dBpv/m

54.000 depv/m

40 deyv “.?'WW
posm

i 10
M

I% !Bue/rﬂ

20 dBpv/m

10 dBpv/m

0 dBpv/m

1.0GHz

18001 pts

900.0 MHz/

10.0 GHz

2 Marker Peak List

1 1.805210 GHz 46.827 dBpv/m & 6.318950 GHz 65.4381 dBpv/m
2 2.707660 GHz 44,453 dBuv/m 7 7.221900 GHz 59.254 dBpv/m
3 3.611100 GHz 59.540 dBuv/m 8 8.124850 GHz 61.802 dBpv/m
4 4,513550 GHz 57.129 dBuv/m 9 9.027300 GHz 56.953 dBpv/m
5 5.416500 GHz 61.013 dBuv/m i0 9.930250 GHz 53.742 dBpv/m
Peak value o) AV value AV limit
MP| "@Buvim) | (@B) | (dBuV/m) | (dBuvim) | 'St

3 59.5 -28.6 30.9 54.0 passed

4 57.1 -28.6 28.5 54.0 passed

5 61.0 -28.6 32.4 54.0 passed

6 65.5 -28.6 36.9 54.0 passed

7 59.3 -28.6 30.7 54.0 passed

8 61.8 -28.6 21.8 54.0 passed

9 57.0 -28.6 28.4 54.0 passed
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ch1, vertical

FCC ID: SZO-RR21

Ref Level 90.00 dBpv/m

& Att
Input

10 dB
1 AC

TOF [nputl "FS18-2501"

1 Frequency Sweep

80 dBpy/m:

® RBW 1 MHz

SWT 27 ms ® VBW 3 MHz

PS5 On Notch

Off

Mode Auto Sweep

IC ID: 20465-RR21

Frequency 5.5000000 GHz

M1[1]]60.57 dBp¥/m
8.124850 GHz

60 dBpy/m:

M1

54.000 depv/m

2 ¥

50 dBpv/m
e WMM‘W-
Mo

www

20 dBpY/m

10 dBpv/m

0 dBpv/m

1.0GHz

18001 pts

500.0 MHz/

10.0 GHz

2 Marker Peak List

[N N

1.805210 GHz
3.611100 GHz
4.513550 GHz
4.794040 GHz
5.416500 GHz

44.149 dBV/m
57.258 dBuV/m
49,672 dBV/m
44.184 dBLV/m
53.761 dBUV/m

oo

—
o

6.319450 GHz
7.221900 GHz
8.124850 GHz
9.027300 GHz
9.930250 GHz

53.586 dBuv/m
50.041 dBuv/m
60.573 dBuv/m
54,389 dBuv/m
54,982 dBuv/m

MP Peak value o) AV value AV limit result
(dBpV/m) (dB) (dBpyV/m) | (dBuV/m)
2 57.3 -28.6 28.7 54.0 passed
6 58.6 -28.6 30.0 54.0 passed
7 59.0 -28.6 30.4 54.0 passed
8 60.6 -28.6 32.0 54.0 passed
9 54.4 -28.6 25.8 54.0 passed
10 55.0 -28.6 26.6 54.0 passed
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FCC ID: SZO-RR21

ch25, horizontal

Ref Level 90.00 dBuv/m @ RBW 1 MHz

& Att 10dB  SWT 27 ms ® VBW 3 MHz

Input 1AC PS On  Notch Off

TOF [mputl "FS18-2501"

1 Frequency Sweep

IC ID: 20465-RR21

Mode Auto Sweep

Frequency 5.5000000 GHz

M1[1]/65.61 dBuv/m
80 depv/m 6.402950 GHz
60 dBpY /m T 3
o K sto0d dep/m %’
a0 day/m mm«w&ww
20 dBpv/m
10 dBpv/m:
1.0 GHz 18001 pts 900.0 MHz/ 10.0 GHz
2 Marker Peak List
1 1.829700 GHz 54.886 dBUV/m & 6.402950 GHz 65.614 dBpyv/m
2 2.744150 GHz 53.198 dBuv/m 7 7.317900 GHz 57.842 dBpv/m
3 3.659100 GHz 61.562 dBuv/m 8 8.232850 GHz 63,457 dBpv/m
4 4,573550 GHz 61.541 dBpv/m 9 9.147300 GHz 54.023 dBpv/m
5 5.488500 GHz 57.778 dBV/m
MP Peak value 0 AV value AV limit result
(dBuV/m) (dB) (dBuV/m) | (dBuV/m)
1 54.9 -28.6 26.3 54.0 passed
3 61.6 -28.6 33.0 54.0 passed
4 61.5 -28.6 32.9 54.0 passed
5 57.8 -28.6 29.2 54.0 passed
6 65.6 -28.6 37.0 54.0 passed
7 57.8 -28.6 29.2 54.0 passed
8 63.5 -28.6 34.9 54.0 passed
9 54.0 -28.6 25.4 54.0 passed
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ch25, vertical

FCC ID: SZO-RR21

Ref Level 90,00 dBuv/m

& Att
Input

10dB  SWT 27 ms ® ¥BW 3 MHz
Notch

1AC PS

TOF [nputl "FS18-2501"

1 Frequency Sweep

On

® RBW 1 MHz

Off

IC ID: 20465-RR21

Mode Auto Sweep

Frequency 5.5000000 GHz

CSA Group Bayern GmbH

M1[1]62.55 dBp¥/m
7.317900 GHz
20 dBpv/m
M1
&0 dBpv/m H 1
54,000 dBuV/m =
50 dBpv/m !
40 dBpv/m
‘BT
20 dBpv/m
10 dBpv/m
0 depy,
1.0 GHz 18001 pts 900.0 MHz/ 10.0 GHz
2 Marker Peak List
1 1.829700 GHz 43,836 dBUV/m & 5.488500 GHz 54,745 dBpUV/m
2 2.392170 GHz 43,199 dBuvV/m 7 6.402950 GHz 61.436 dBUV/m
3 2.744150 GHz 48,474 dBuv/m 8 7.317900 GHz 52,552 dBpPv/m
4 3.659100 GHz 59.561 dBpv/m 9 8.232850 GHz 61.155 dBpv/m
5 4.573550 GHz 50.484 dBuv/m 10 9.147800 GHz 538.112 dBpv/m
MP Peak value o) AV value AV limit result
(dBuV/m) (dB) (dBuV/m) | (dBuV/m)
4 59.6 -28.6 31.0 54.0 passed
6 54.7 -28.6 26.1 54.0 passed
7 61.4 -28.6 32.8 54.0 passed
8 62.6 -28.6 34.0 54.0 passed
9 61.2 -28.6 32.6 54.0 passed
10 58.1 -28.6 29.5 54.0 passed
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ch50, horizontal

FCC ID: SZO-RR21

Ref Level 90.00 dBuv/m

@ Att
Input

10dB  SWT 27 ms ® VBW 3 MHz
On  Notch

1AC PS

TDF [nputl "FS18-2501"

1 Frequency Sweep

@ RBW 1 MHz

off

Mode Auto Sweep

IC ID: 20465-RR21

Frequency 5.5000000 GHz

M1[1]

64.88 dBpV/m
3.709100 GHz

80 dBpv/m

60 dBpY /i

50 dBpY/m:

H2 54.000 dBp/m

40 dBpy/m:

gL

20 dBpY/m

10 depv/m

0 dBpv/m

1.0GHz

18001 pts

900.0 MHz/

10.0 GHz

2 Marker Peak List

U1 R W =

1.854200 GHz
2.781650 GHz
3.709100 GHz
4.636050 GHz
5.563500 GHz

57.922 dBpv/m
60,082 dBuv/m
64,880 dBuv/m
62,265 dBuv/m
62,803 dBuv/m

[tel-v RN}

6.490440 GHz
7.417890 GHz
5.345340 GHz
9.272290 GHz

62.442 dBpv/m
57.460 dBuv/m
61.913 dBuv/m
56.255 dBpv/m

MP Peak value o) AV value AV limit result
(dBpV/m) (dB) (dBpyV/m) | (dBuV/m)
1 57.9 -28.6 29.3 54.0 passed
2 60.1 -28.6 31.5 54.0 passed
3 64.9 -28.6 36.3 54.0 passed
4 62.3 -28.6 33.7 54.0 passed
5 62.8 -28.6 34.2 54.0 passed
6 62.4 -28.6 33.8 54.0 passed
7 57.5 -28.6 28.9 54.0 passed
8 61.9 -28.6 33.3 54.0 passed
9 56.3 -28.6 27.7 54.0 passed

CSA Group Bayern GmbH

Straubinger StralRe 100 - 94447 Plattling - GERMANY
Tel.:+49(0)9931-98360 - Fax:+49(0)9931-9836440

File No. 80240901-06 Rev_1, page 48 of 64

Rev. No. 6.5 2021-11-04

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
SP&R8ue-

CSA Confidential

ch50, vertical

FCC ID: SZO-RR21

Ref Level 90.00 dBuv/m

@ Att
Input

10dB  SWT 27 ms ® VBW 3 MHz

1AC PS

TOF [nputl "FS18-2501"

1 Frequency Sweep

@ RBW 1 MHz

On  Notch Off

IC ID: 20465-RR21

Mode Auto Sweep

Frequency 5.5000000 GHz

M1[1]/61.10 dBuv/m
8.345340 GHz

20 dBpv/m

&0 dBpy,/m

Mmi

50 dBpy/m

H2 54.000 dBpv/m

40 dBpy,/m

20 dBpy/m

|—e

10 dBpv/m

0 dBpv/m

1.0GHz

18001 pts

900.0 MHz/

10.0 GHz

2 Marker Peak List

1 1.854200 GHz 51.936 dBuv/m & 5.563500 GHz 58.5439 dBpv/m
2 2.398170 GHz 46,173 dBuv/m 7 6.490440 GHz 54.698 dBpv/m
3 2.781650 GHz 54.359 dBuv/m 8 7.417890 GHz 55.630 dBpv/m
4 3.709100 GHz 59.788 dBuv/m 9 8.345340 GHz 61.102 dBpv/m
5 4.636050 GHz 56.226 dBuV/m i0 9.272290 GHz 57.326 dBpv/m
MP Peak value o) AV value AV limit result
(dBpV/m) (dB) (dBpyV/m) | (dBuV/m)
3 54.4 -28.6 25.8 54.0 passed
4 59.8 -28.6 31.2 54.0 passed
5 56.2 -28.6 27.6 54.0 passed
6 58.5 -28.6 29.9 54.0 passed
7 54.7 -28.6 26.1 54.0 passed
8 55.6 -28.6 27.0 54.0 passed
9 61.1 -28.6 32.5 54.0 passed
10 57.3 -28.6 28.7 54.0 passed
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FCC ID: SZO-RR21

hopping mode, horizontal

Ref Level 90.00 dBuv/m

@ Att
Input

10dB  SWT 27 ms ® VBW 3 MHz

1AC PS

TOF [nputl "FS18-2501"

1 Frequency Sweep

20 dBpv/m

@ RBW 1 MHz

On  Notch

Off

IC ID: 20465-RR21

Mode Auto Sweep

Frequency 5.5000000 GHz

M1[1166.77 dBuv/m
6.396450 GHz

70 dBpv/m

&0 dBpy,/m

M1

m—

12 54.000 dBpv/m

50 dBpy/m

40 dBpy,/m

BRY/T

20 dBpy/m

10 dBpv/m

0 dBpv/m

1.0GHz

18001 pts

900.0 MHz/

10.0 GHz

U R W

2 Marker Peak List

6.322450 GHz
6.336450 GHz
6.340450 GHz
6.367950 GHz
6.388950 GHz

63,340 dBpv/m
63,816 dBuv/m
63,256 dBpuv/m
63,196 dBuv/m
63,750 dBuv/m

—
owoo~a

6.396450 GHz
6.423950 GHz
6.434450 GHz
6.455450 GHz
8.232850 GHz

66.767 dBuv/m
63.415 dBuv/m
64,043 dBp¥/m
65.311 dBp¥/m
63.202 dBuY/m

Only the highest measurement point M1 is regarded

CSA Group Bayern GmbH

. All other peak values are below M1 and fulfill the requirement.

MP Peak value o) AV value AV limit result
(dBuV/m) (dB) (dBuV/m) | (dBuV/m)
M1 66.8 -28.6 38.2 54.0 passed
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FCC ID: SZO-RR21

hopping mode, vertical

Ref Level 90.00 dBuv/m @ RBW 1 MHz

@ Att 10dB SWT 27 ms ® VBW 3 MHz

Input 1AC PS on  Notch
TDF [nputl "FS18-2501"

1 Frequency Sweep

off

IC ID: 20465-RR21

Mode Auto Sweep

Frequency 5.5000000 GHz

M1[1]|63.01 dBp¥/m
8.228350 GHz
80 dBpy,/m
1
&0 dBpY/m h i
)|
He s4.000 depv/m |
50 dBpY/m 4
40 dBpy /m
‘
|§ dBuc/!
20 dBpY/m
10 dBpv/m
0 dBpY/m
1.0 GHz 18001 pts 900.0 MHz/ 10.0 GHz
2 Marker Peak List
1 3.627100 GHz 59.802 dBpv/m & 8.178850 GHz 60.698 dBpv/m
2 6.374950 GHz 59.838 dBuv/m 7 8.182850 GHz 60.140 dBpv/m
3 6.381950 GHz 59.963 dBuv/m 8 8.210350 GHz 60.531 dBpv/m
4 6.399950 GHz 61.683 dBuv/m 9 8.223850 GHz 59,993 dBpv/m
5 6.420450 GHz 60.502 dBuv/m i0 8.228350 GHz 63.013 dBpv/m

Only the highest measurement point M1 is regarded

. All other peak values are below M1 and fulfill the requirement.

MP Peak value o) AV value AV limit result
(dBuV/m) (dB) (dBuV/m) | (dBuV/m)
M1 63.0 -28.6 34.4 54.0 passed
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FCC ID: SZO-RR21

Radiated limits according to FCC Part 15 Section 15.209(a) for spurious emissions which fall in restricted bands:

IC ID: 20465-RR21

Frequency Field strength of spurious emissions Measurement distance
(MHz) (HV/m) (metres)
0.009-0.490 2400/F (kHz) 300
0.490-1.705 24000/F (kHz) 30
1.705-30 30 29.5 30
30-88 100 40 3
88-216 150 43.5 3
216-960 200 46 3
Above 960 500 54 3

Restricted bands of operation:

The field strength of emissions appearing within these frequency bands shall not exceed the limits shown in Section

15.209
MHz MHz MHz GHz

0.090 -0.110 16.42 — 16.423 399.9 -410 45-515
0.495 - 0.505 16.69475 — 16.69525 608 — 614 5.35-5.46
2.1735 - 2.1905 16.80425 — 16.80475 960 — 1240 7.25-7.75
4.125-4.128 25.5 - 25.67 1300 — 1427 8.025-8.5
417725 -4.17775 37.5-38.25 1435 — 1626.5 9.0-9.2
4.20725 - 4.20775 73 -74.6 1645.5 — 1646.5 9.3-95
6.215-6.218 74.8—-75.2 1660 — 1710 10.6 - 12.7
6.26775 — 6.26825 108 — 121.94 1718.8 —1722.2 13.25-134
6.31175-6.31225 123 — 138 2200 — 2300 14.47 —14.5
8.291 — 8.294 149.9 — 150.05 2310 — 2390 15.35-16.2
8.362 — 8.366 156.52475 — 156.52525 2483.5 — 2500 17.7-21.4
8.37625 — 8.38675 156.7 — 156.9 2690 — 2900 22.01-23.12
8.41425 — 8.41475 162.0125 - 167.17 3260 — 3267 23.6-24.0
12.29 — 12.293 167.72 —173.2 3332 - 3339 31.2-31.8
12.51975 — 12.52025 240 — 285 3345.8 — 3358 36.43 -36.5
12.57675 — 12.57725 322 -335.4 3600 — 4400 Above 38.6
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FCC ID: SZO-RR21

RSS-Gen, Table 6 — Restricted Frequency Bands

IC ID: 20465-RR21

MHz MHz MHz GHz
0.090 - 0.110 12.57675 - 12.57725 399.9 - 410 7.250 - 7.750
0.495 - 0.505 13.36 - 13.41 608 - 614 8.025 — 8.500
2.1735 - 2.1905 16.42 - 16.423 960 - 1427 9.0-9.2
3.020 - 3.026 16.69475 - 16.69525 1435 - 1626.5 9.3-95
4.125-4.128 16.80425 - 16.80475 1645.5 - 1646.5 10.6 - 12.7
417725 - 417775 25.5 - 25.67 1660 - 1710 13.25-13.4
4.20725 - 4.20775 37.5-38.25 1718.8 - 1722.2 14.47 - 14.5
5.677 - 5.683 73-74.6 2200 - 2300 15.35-16.2
6.215-6.218 74.8 - 75.2 2310 - 2390 17.7 -21.4
6.26775 - 6.26825 108 — 138 2483.5 - 2500 22.01-23.12
6.31175 - 6.31225 149.9 - 150.05 2655 - 2900 23.6-24.0
8.291 - 8.294 156.52475 - 156.52525 3260 — 3267 31.2-31.8
8.362 - 8.366 156.7 - 156.9 3332 - 3339 36.43 - 36.5
8.37625 - 8.38675 162.0125 - 167.17 3345.8 - 3358 Above 38.6
8.41425 - 8.41475 167.72-173.2 3500 - 4400
12.29 - 12.293 240 — 285 4500 - 5150
12.51975 - 12.52025 322-335.4 5350 - 5460

The requirements are FULFILLED.

Remarks:

The measurement was performed up to the 10" harmonic. Only the worst-case plots are listed.
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FCC ID: SZO-RR21 IC ID: 20465-RR21
5.7 Dwell time

For test instruments and accessories used see section 6 Part DC.

5.7.1 Description of the test location

Test location: Shielded Room SR6

5.7.2 Photo documentation of the test set-up

5.7.3 Applicable standard

According to FCC Part 15, Section 15.247(a):
In Section 15.247(a)(1i)(1ii) and (1iii) are dwell times defined for the special frequency ranges should not exceed by
a frequency hopping system.

5.7.4 Description of Measurement

The measurement was done using a spectrum analyser in time domain function and able to store the maximum time
of a period. This time period has been stored an added up the appropriate time intervals the hopping system has
applied this channel.
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5.7.5 Test result

FCC ID: SZO-RR21

IC ID: 20465-RR21

Channel frequency Number of Bursts Duration of 1 burst Dwell time
(MHz) (per 20s) (ms) (ms)
914.75 5 6.08 30.40

Requirement according to FCC Part15C, Section 15.247(a):

Frequency Hopping channels time of one period Limit dwell time, AV
(MHz) (s) (ms)
902-928 =50 20 <400

Remarks:

The requirements are FULFILLED.

For detailed test results please see the following test protocols.
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FCC ID: SZO-RR21 IC ID: 20465-RR21
5.7.6 Test protocol

Ref Level 40.00 dBm  Offset 20.30 dB ® RBW 10 kHz

® Att 30dB @ SWT 22s ® VBW 30 kHz Frequency 914.7500000 MHz
Input 1AC PS8 Off  Notch Off
TRG:VID
1 Zero Span 1Pk Clrw
M1[1] 27.50 dBm
5.530 ms
30 dantll
20 dBm
10 d
0 dBm
-10-d FRE—TE-BBE-GB
-20 d
-30 dBr
-40 dBrr
-50 dBir 1
I
— /1 20.000 5
CF 914.75 MHz 50000 pts 2.2s/
Ref Level 40,00 dBm  Offset 20.30 dB & RBW 100 kHz
® Att 30dB @ SWT 10 ms ® VBW 300 kHz Frequency 914.7500000 MHz
Input 1AC PSS Off  Notch Off
TRG:VID
1 Zero Span
D2[1] 4.53 dB
6.082319 ms
30 dBm Mi[1}{—-17.07 dBm
) -88.850 ps
20 dem [ ‘
10d |’ 1’ T \’ \’ \’ \’
0 dBm
—10-dBm; FRE—— 100008 T
M1
-20 dBin
=30 d
-40 dBfn
I '|I‘ J Ty hil "II"‘” L i I‘ i “1‘ i
g L L
LA A N
CF 914.75 MHz 20000 pts 1.0 ms/
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FCC ID: SZO-RR21 IC ID: 20465-RR21

5.8 Carrier frequency separation

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

5.8.1 Description of the test location

Test location: Shielded Room SR6

5.8.2 Photo documentation of the test set-up

5.8.3 Applicable standard

According to FCC Part 15, Section 15.247(a)(1):

the 20 dB bandwidth of the hopping channel, whichever is greater.
5.8.4 Description of Measurement

The method of measurement is used set out in ANSI C63.10, 7.8.2.

Straubinger StralRe 100 - 94447 Plattling - GERMANY
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Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum of 25 kHz or
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5.8.5 Testresult

FCC ID: SZO-RR21

IC ID: 20465-RR21

The sparation is identical for all frequencies listed in the channel table, e. g. channel 1 and channel 2:

Channel 1 Channel 2 Hopping channels Separation Limit
(MHz) (MHz) (kHz)
25 kHz/
914.25 914.75 50 500 20 dB BW

Limit according to FCC Part 15C, Section 15.247(a):

Frequency Hopping channels Limit channel separation
(MHz)
All systems 50 > 25 kHz or 20 dB bandwidth, whichever is greater
The requirements are FULFILLED.
Remarks: For detailed test results please see the following test protocols.
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FCC ID: SZO-

5.8.6 Test protocol

Ref Level 40.00 dBm  Offset 20.30 dB ® RBW

RR21

100 kHz

® Att 30dB  SWT 1ms ® VBW 300kHz Mode Sweep

Input 1AC PS
1 Frequency Sweep

Off  Notch

Off

IC ID: 20465-RR21

Frequency 914.5000000 MHz

IE
0.02 dB

20 dem

D2[1]
i 500.00 kHz
30 dem B,
[—— —— MT[1] .09 dBrm

914.25000 MHz

-10 d

-20 d

-30 dB

-40 dB

-50 d

-60 d

-70 d

914.0 MHz

501 pts

100.0 kHz/

915.0 MHz
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FCC ID: SZO-RR21 IC ID: 20465-RR21
5.9 Number of hopping channels

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

5.9.1 Description of the test location

Test location: Shielded Room SR6

5.9.2 Photo documentation of the test set-up

5.9.3 Applicable standard

According to FCC Part 15, Section 15.247(a)(1)(i):
For frequency hopping systems operating in the 902-928 MHz band: If the 20 dB bandwidth of the hopping channel
is less than 250 kHz, the system shall use at least 50 hopping frequencies.

According to AS/NZS 4268:2017, Appendix A, Table 1, Row 45
Permitted operating frequency band (lower limit exclusive, upper limit inclusive) is 920 MHz to 926 MHz.

5.9.4 Description of Measurement

The method of measurement is used set out in ANSI C63.10, 7.8.3.
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5.9.5 Testresult

FCC ID: SZO-RR21

IC ID:

20465-RR21

regulation

Hopping channel frequency range

Number of all available hopping channels

FCC

902 MHZ — 928 MHz

50

Limit according to FCC Part 15C, Section 15.247(1):

Frequency range

LIMIT (Quantity of Hopping Channels)

(MHz) 20dB Bandwidth | 20dB Bandwidth | 20dB Bandwidth | 20dB Bandwidth
< 250kHz > 250kHz <1MHz > 1MHz
902 - 928 50 25 ---
The requirements are FULFILLED.
Remarks: For detailed test results please see the following test protocols.
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Straubinger Strafle 100 - 94447 Plattling - GERMANY
Tel.:+49(0)9931-98360 - Fax:+49(0)9931-9836440

File No. 80240901-06 Rev_1, page 61 of 64

Rev. No. 6.5 2021-11-04

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 Confidential

GROUP™
5.9.6 Test protocol
—
Ref Level 40.00 dBm  Offset 20.30 dB ® RBW 100 kHz
@ Att 3048 SWT 6.01lms VBW 100kHz Mode Sweep Frequency 915.0000000 MHz
Input 1AC PS Off  Notch Off
1 Frequency Sweep 1Pk Max
ﬁ Ml}l?-\ 2 28.60 dBm
ATATATAYAVAVAYATAYATA AVATATATATA ATATAVATATR AVATAVATAVAAAVAVAMAYA TAVATAVAT VATV IS mevnent
m V% v w B L Uleul‘ YHI‘JV'& Fyyyr N‘DI'HV'V IR Fr a1 T
-50 d
900.0 MHz 6001 pts 3.0 MHz/ 930.0 MHz
2 Marker Peak List
1 902.747000 MHz 28.599 dBm 26 915.250000 MHz 28.287 dBm
2 903.252000 MHz 28.522 dBm 27 915,749900 MHz 28.246 dBm
3 903746900 MHz 28,521 dBm 28 916.249800 MHz 28.304 dBm
4 904. 246800 MHz 28.574 dBm 29 916.749700 MHz 28.288 dBm
5 904. 756700 MHz 28.533 dBm 30 917.244600 MHz 28.338 dBm
& 905, 246600 MHz 28.529 dBm 31 917.749500 MHz 28.367 dBm
7 905746500 MHz 28.494 dBm 32 918.249500 MHz 28.391 dBm
8 906, 246500 MHz 28.505 dBm 33 918.749400 MHz 28.386 dBm
9 906.746400 MHz 28,4560 dBm 34 919,249300 MHz 28.458 dBm
10 907.241300 MHz 28.424 dBm 35 919.744200 MHz 28.475 dBm
11 907.746200 MHz 28,4561 dBm 36 920.249100 MHz 28.509 dBm
12 908.251100 MHz 28.473 dBm 37 920.749000 MHz 28.436 dBm
13 908.751000 MHz 28.450 dBm 38 921.249000 MHz 28.517 dBm
14 909.251000 MHz 28.392 dBm 39 921.753900 MHz 28.512 dBm
15 909.750900 MHz 28.455 dBm 40 922243800 MHz 28.515 dBm
16 910.245800 MHz 28.338 dBm 41 922.748700 MHz 28.444 dBm
17 910.745700 MHz 28.349 dBm 42 923.248600 MHz 28.426 dBm
18 911.250600 MHz 28,417 dBm 43 923.743500 MHz 28.398 dBm
19 911.745500 MHz 28.434 dBm 44 924.248500 MHz 28,417 dBm
20 912.250500 MHz 28.431 dBm 45 924.753400 MHz 28.404 dBm
21 912.750400 MHz 28.374 dBm 46 925248300 MHz 28.364 dBm
22 913.250300 MHz 28.373 dBm 47 925.748200 MHz 28.380 dBm
23 913.740200 MHz 28.347 dBm 48 926.248100 MHz 28.426 dBm
24 914.250100 MHz 28.299 dBm 49 926.748000 MHz 28.434 dBm
25 914745000 MHz 28.320 dBm 50 927243000 MHz 28.478 dBrm
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FCC ID: SZO-RR21 IC ID: 20465-RR21
5.10 Antenna application

5.10.1 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.

The EUT has an integrated chip antenna; special tools are needed for replacing the antenna that prevents
manipulation by a user. No external power amplifier can be connected. The requirements of part 15.203 and 15.204
are met.

5.10.2 Antenna requirements

According to FCC Part 15C, Section 15.247 (b)(4):

The conducted output power limit specified in paragraph (b) of 15.247 is based on the use of antennas with directional
gains that do not exceed 6 dBi. Except as shown in paragraph (c) of this section, if transmitting antennas of directional
gain greater than 6 dBi are used, the conducted output power from intentional radiator shall be reduced below the
stated values in paragraph (b)(1), (b)(2) and (b)(3) of this section, as appropriate, by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

Remarks: None.
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FCC ID: SZO-RR21
6 USED TEST EQUIPMENT AND ACCESSORIES

IC ID: 20465-RR21

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

Test ID

CPC2

DC

MB

SEC 1-3

SER 1

SER 2

SER 3

Model Type

HM 8143
SF104/11N/11N/300MM
18N50W-20dB

ESW44

HM 8143
SF104/11N/11N/300MM
18N50W-20dB

ESW44

HM 8143
SF104/11N/11N/300MM
18N50W-20dB

ESW44

HM 8143
SF104/11N/11N/300MM
18N50W-20dB

ESW44

ESR7

HFH2-Z2E
KK-7.8F-2XNM_4.0M
KK-7.8F-2XNM_4.5M
KK-7.8F-2XNM_9.5M

KK-SF526S5-2X11N-10.0M

ESR7

BBV 9743 B

VULB9168
KK-7.8F-2XNM_4.0M
KK-7.8F-2XNM_4.5M
KK-7.8F-2XNM_9.5M
50F-003 N 3dB
CDB-10K-18-50V-NMF-I

KK-SF526S5-2X11N-10.0M

BAT-EMC 2024.0.12.0

ESW26

AMF-6D-01002000-22-10P

3117

BAM 4.5-P
KK-SF106-2X11N-6,5M
0_5 Meter DC-18GHz

CSA Group Bayern GmbH

Straubinger Strafle 100 - 94447 Plattling - GERMANY

Tel.:+49(0)9931-98360 - Fax:+49(0)9931-9836440

Equipment No.

02-02/50-10-016
02-02/50-13-008
02-02/50-16-031
09-16/03-24-001

02-02/50-10-016
02-02/50-13-008
02-02/50-16-031
09-16/03-24-001

02-02/50-10-016
02-02/50-13-008
02-02/50-16-031
09-16/03-24-001

02-02/50-10-016
02-02/50-13-008
02-02/50-16-031
09-16/03-24-001

09-02/03-21-004
09-02/24-21-001
09-02/50-21-018
09-02/50-21-023
09-02/50-21-025
09-02/50-25-002

09-02/03-21-004
09-02/17-21-002
09-02/24-22-003
09-02/50-21-018
09-02/50-21-023
09-02/50-21-025
09-02/50-22-002
09-02/50-22-031
09-02/50-25-002
09-02/68-21-002

02-02/03-17-002
02-02/17-15-004
02-02/24-20-007
02-02/50-17-024
02-02/50-18-016
09-16/50-23-003

Next Calib.

04/09/2025
16/12/2025

04/09/2025
16/12/2025

04/09/2025
16/12/2025

04/09/2025
16/12/2025

05/08/2025
05/08/2025

05/08/2025
17/12/2025
06/08/2025

17/07/2025

16/04/2025

20/11/2025

Last Calib.

04/03/2025
16/12/2024

04/03/2025
16/12/2024

04/03/2025
16/12/2024

04/03/2025
16/12/2024

05/08/2024
05/08/2024

05/08/2024
17/12/2024
06/08/2024

17/07/2024

16/04/2024

20/11/2024
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