Test Report# TR_10959-23_FCC 15.247 DTS_
Revision: 2

=)

7~ [(ACCREDITED]

Drefygl ™ CERT #0955.01

W
e\\\\\\\ | I,I//'/

e

'Y
N

)

A\

N\
“4,

TIMCOGCO

ENGINEERI NG, [Ine,;

Test Report - FCC Part 15.247/ DTS
Applicant: Solid Tech LLC

Approved for Release By:

Signature: st (i

Name & Title: Bruno Clavier, General Manager

Date of Signature  11/28/2023

This test report shall not be reproduced except in full without the written and signed permission of Timco
Engineering Inc. (IlA). This test report relates only to the items tested as identified and is not valid for any
subsequent changes or modifications made to the equipment under test.



Industrial Inspection & Analysis

4
//A INDUSTRIAL 13146 NW 861 Drive, Suite 400, Alachua, Florida 32615

INSTECTION & ANALESIY 369y 472-5500 / testing@industrial-ia.com

Table of Contents

1. APPLICANT INFORMATION .. ettt et e e e e e e e e e e e e ea e e et et e e eeee e e e s e e eseseeeae et et seseeeeeee e s s eeeeeeeaeae e eesenenenenenannnn 4
1.1 TEST RESULT SUMMARY .o e e e ettt e e e e e ettt et ettt 4

2. LOCATION OF TESTING ..ot e et et e ee e e e e e e e e et e e s e e e s e e e e e e e s e e s e e e et et se s e s e e et e s e eme e e e e et resenaneser s e e e s eaeaeae 6
2.1 TEST LABORATORY ettt ettt ettt e ettt e et et et e e e e e e e e et et e et et e ettt ettt ettt 6
2.2 TESTING WAS PERFORMED, REVIEWED BY ..ottt ettt ettt et ettt ettt et ettt ettt 6

3. TEST SAMPLE(S) (EUT/DUT) ittt sttt ettt a2 s st et et et et e s s s s s sttt et et et st se sttt s s snasanasaen 7
3.1 DESCRIPTION OF THE EU T oo e ettt ettt ettt ettt 7
32 CONFIGURATION OF BT ettt ettt ettt e ettt ettt ettt eeene 8
33 TE ST SETUP OF BT oo ettt ettt e, 8

4, TEST METHODS & APPLICABLE REGULATORY LIMITS et ee et et n s e s e e eeeeeeeenennennn 9
41 TEST METHODS/STANDARDS/GUIDANCE: ..ottt ettt ettt e e ettt et ettt ee e e ettt ettt 9
42 APPLIED LIMITS AND REGULATORY LIMIT S oottt ettt ettt ettt ettt 9

5. MEASUREMENT UNGCERTAINTY ettt et e et e e e e et et et e s s s e e e e e eeeeees e et st et ee e et s s s em e e e e eee s s eeee et eeeesennenemeeeeeeeeean 9
6. ENVIRONMENTAL CONDITIONS ...ttt e ettt s e e e e e e e e e e enenenen e 9
6.1 TEMPERATURE & HUMIDITY ettt ettt ettt ettt e e e e e et et et et ettt et e e e e et ettt ettt 9

7. LIST OF TEST EQUIPMENT AND TEST FACILITY oot ee et es s 10
7.1 ST OF TEST B QUIPMENT oottt ettt e ettt e ettt ettt ettt ettt 10

8. TE ST RESULTS ettt e e e e et et e e e e e e e e s s e e ee e e e e e e e et et s e eeeeses s e e eeee e e e e e e et et e eeeeese s s s e eeeeeeeae s et sesenenanennennn 12
8.1 DTS CONDUCTED QUTPUT POWER ..ottt e e et s ettt e e e s et ettt e e e ettt 13
8.1.1 Conducted OUEPUE POWEIE, Q05 MHZ ..o 4

812 ConAUuCted OUEPUL POWEE, OT5 IMHZ ... 15

813 Conducted OUEPUL POWEE, 923 IMHZ ..o 16

8.2 O CCUPIED BANDWIDTH ettt ettt et ettt ettt e et e e e e e et ettt et et et e e e e e e e e et et e e et ettt e et eeans 17
821 Q9% BANAWIALIN PLOT, Q05 IMHZ ..o et e et e e 18

822 99% BANAWIALN PLOT, OT5 IMHZ ..o ettt ettt 19

823 999 BANAWIALIN PLOT, O23 IMHZ ..ot ettt 20

8.3 BODB BANDWIDTH (DTS BWW) .o e ettt 21
83.1 6dB Banawidth (DTS BW), Q05 MHZ ...t 22

832 6B BANAWIALN (DTS BW), OT5 IMHZ ..ot 23

83.3 6B BANAWIALN (DTS BW), 23 IMHZ.c...ooeeeeeeeeeeeeeeeeeeeeeeeeee ettt 24

8.4 POWER SPECTRAL DENSITY (PSD) ..o e e eesee e e s e e e s e e e s s e s e e e e e s s e st ee e ee s er e 25
841 Power Spectral Density (PSD), 905 MHZ ... 26

842 Power Spectral Density (PSD), 915 MHZ .........oioioeee e 27

843 Power Spectral Density (PSD), 923 MHZ ... 28

8.5  EMISSIONS IN NONRESTRICTED FREQUENCY BANDS (OUT OF BAND) ...-veooeeeeeeeeee e, 29
8.5.1 CoNAUCEEd EMISSIONS PLOt, D05 IMIHZ ... ettt 30

852 ConAUCted EMISSIONS PLOT, OT5 IMHZ ...ttt 37

853 CoONAUCEET ENMISSIONS PLOE, D23 IMIHZ ..ottt 32

8.6 BAND=EDGE MEASUREMENTS ..ottt ettt ettt ettt et et e et et e et et et et e e e e e e e e e et et e e et et et et et e e e et ee s 33
Page 2 of 41

This test report shall not be reproduced except in full without the written and signed permission of Industrial Inspection & Analysis.


mailto:testing@industrial-ia.com

Industrial Inspection & Analysis

4
//A INDUSTRIAL 13146 NW 861 Drive, Suite 400, Alachua, Florida 32615

INSTECTION & ANALESIY 369y 472-5500 / testing@industrial-ia.com

86.1 LOWEE BANG EQGE PLOT ... 34

862 UPPEE BANT EAGE PO ... 35

8.7 RADIATED EMISSIONS oottt ettt et et e ettt ettt ettt ettt 36
871 RAAIAEA EMUSSIONS, D05 IMHZ ..o ettt 37

872 RAAIGEEOA ENNISSIONS, OT5 IMIHZ ..ot e et 38

873 RAAIGEEA ENNISSIONS, D23 IMHZ .ottt 39

9. ANNEX-B — TEST SETUP PHOTOGRAPHES ...ttt et e e s s e e e et e e et et eee s renenee e e e e e s et eeseeaeesesnananas 40
10. HISTORY OF TEST REPORT CHANGES ... veeeee e es st st e eeeessesesesesas s s s s s eseseenenasasssseenenenen 40
Page 3 of 41

This test report shall not be reproduced except in full without the written and signed permission of Industrial Inspection & Analysis.


mailto:testing@industrial-ia.com

Industrial Inspection & Analysis
[N_D_USTR]A[_ 13146 NW 86" Drive, Suite 400, Alachua, Florida 32615
INSTECTION & ANALESIY 369y 472-5500 / testing@industrial-ia.com

<4

/N

1. Applicant Information
Applicant: Solid Tech LLC

Address: 478 Fillmore Ave NE
Palm Bay, Florida, 32907, United States

1.1 Test Result Summary

The following test procedure and guidance were used for measuring Digital Transmission System (DTS); FCC
KDB 558074 D01 DTS Measurement Guidance and ANSI C63.10-2013. Full test results are available in this

report.

No additions to the test methods were needed. There were no deviations, or exclusions from the test
methods. No test results are from external providers or from the customer. The test results relate only to the

items tested. Timco does not offer opinions and interpretations, only a pass/fail statement.
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Applicable Clauses from Part 2 or KDB
FCC Clauses Description of the requirements Result:,\jsz)ss, Fail,

KDB 558074 DO1 Duty Cycle Reported

KDB 558074 D01 99 % Bandwidth Reported

KDB 558074 D01 Band-edge measurements Pass

Applicable Clauses from Part 15.247

Result: (Pass, Fail,

FCC Clauses Description of the requirements N/A)
15.247 (a) (1) — (1) (iii) FHSS hopping requirements (1, i,ii,iii) N/A
15.247 (a) (1) FHSS 20dB Bandwidth N/A
15.247 (a) (2) DTS 6dB Bandwidth Pass
15.247 (b) (1) = (4) Conducted output power Pass
15.247 (o) () = (2) Operation with directional antenna gains > 6 dBi N/A
15.247 (d), 15.215 (b) Conducted Emissions in Non-restricted bands Pass
15.247 (d), 15.215 (b) Conducted Emissions at the Band-edge Pass
15.247 (e) Power Spectral Density (PSD) Pass
15.247 (f) Hybrid system hopping requirements N/A
15.247 (f) Hybrid system Power Spectral Density N/A
15.247 (q) FHSS System requirements N/A
15.247 (h) FHSS spectrum sensing N/A

Applicable Clauses from Part 2 and Part 15 Subpart C

FCC Clauses Description of the requirements Result:,\jsz)ss, Fail,
15.203 Antenna requirements Pass
15.205 Restricted bands of operation Pass
15.207 AC Power Conducted Emissions N/A
15.209 Radiated Emissions in Restricted bands Pass
15.211 Tunnel Radio Systems N/A
15.212 (a) Single Modular Transmitter N/A
15.212 (b) Limited Modular Transmitter N/A
15.213 Cable Locating Equipment N/A
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2. Location of Testing
2.1 Test Laboratory

Timco Engineering Inc. is a subsidiary of Industrial Inspection & Analysis, Inc. ("llIA").
Testing was performed at IIA’s permanent laboratory located at 13146 NW 86" Drive, Suite 400,
Alachua, Florida 32615,

FCC test firm # 578780

FCC Designation # US1070

FCC site registration is under A2LA certificate # 0955.01
ISED Canada test site registration # 2056A

EU Notified Body # 1177

For all designations see A2LA scope # 0955.01

2.2 Testing was performed, reviewed by

Dates of Testing: 11-15-2023 — 11-17-2023

LATTT~00
o e -y Sr. EMC Engineer =% T

. == — e I
Signature: <7 e 4T A, EMCOD383ENE qﬂn;’
GIN®

Name & Title: Tim Royer, EMC Engineer

Date of Signature  11/28/2023

Signature: D B0

Name & Title: Terri Allen, Project Specialist

Date of Signature  11/28/2023
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3. Test Sample(s) (EUT/DUT)
The test sample was received: 11/14/2023
3.1 Description of the EUT
A description as well as unambiguous identification of the EUT(s) tested. Where more than one sample is
required for technical reasons (such as the use of connected units for the purpose of conducted output power

testing where the product units will have integral antennas), each specific test shall identify which unit was
tested.

|dentification

FCC ID: 2BA2X-RR3900NA

Brief Description Radio Control Transceiver
Model(s) # RR3900NA

Firmware version n/a

Software version n/a

Serial Number n/a

Technical Characteristics

Frequency Range 905 MHz - 923 MHz
RF O/P Power (Max.) 15.72 dBm / 0.0373 W
Modulation O-QPSK

Bandwidth 1.22 MHz

Emission Classification G7D (FH/DSSS)
Number of Channels 16

Voltage Rating (AC or Batt.) 3.3V

Page 7 of 41

This test report shall not be reproduced except in full without the written and signed permission of Industrial Inspection & Analysis.


mailto:testing@industrial-ia.com

Industrial Inspection & Analysis
[N_D_USTR]A[_ 13146 NW 86" Drive, Suite 400, Alachua, Florida 32615
INSTECTION & ANALESIY 369y 472-5500 / testing@industrial-ia.com

<4

/N

3.2 Configuration of EUT
Band (MHZz) Mode Number of Ant.
905 - 923 Transmit 1

Operating conditions during Testing:

No modifications of the device under test (including firmware, specific software settings, and input/output

signal levels to the EUT).
Peripherals used during Testing:
No peripherals used.

3.3 Test Setup of EUT

Equipment, antenna, and cable arrangement. The setup of the equipment and cable or wire placement on
the test site that produces the highest radiated and the highest ac power line conducted emissions shall be
shown clearly and described. Information on the orientation of portable equipment during testing shall be

included. Drawings or photographs may be used for this purpose.

Test Setups are included in the test report.
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4. Test methods & Applicable Regulatory Limits
4.1 Test methods/Standards/Guidance:

Test procedures and guidance for measuring Digital Transmission System (DTS) are provided in the FCC KDB
558074 D01 DTS Measurement Guidance and in Clause 11 of ANSI C63.10-2013.

1) ANSI C63.10-2013
2) FCCKDB 558074 D01

4.2 Applied Limits and Regulatory Limits:
3) FCC CFR 47 Part 15.247

5. Measurement Uncertainty

Parameter Uncertainty (dB)
Conducted Emissions + 314 dB
Radiated Emissions (9kHz — 30 MHZz) + 3.08 dB
Radiated Emissions (30 — 200 MHz) + 2.16 dB
Radiated Emissions (200 — 1000 MHz) +2.15dB
Radiated Emissions (1 GHz — 18 GHz) + 214 dB
Radiated Emissions (18 GHz — 40 GHz) +2.31dB

Note: The uncertainties provided in this table represent an expanded uncertainty expressed at
approximately the 95% confidence level using a coverage factor of K=2.

6. Environmental Conditions
6.1 Temperature & Humidity

Measurements performed at the test site did not exceed the following:

Temperature 23 C +/-5%
Humidity 55% +/- 5%
Barometric pressure 30.05 inHg

Note: Specific environmental conditions that are applicable to a specific test are available in the test result
section.
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7. List of Test Equipment and Test Facility

The test equipment used identified by type, manufacturer, serial number, or other identification and the date

on which the next calibration or service check is due.

Description of the firmware or software used to operate EUT for testing purposes.

A complete list of all test equipment used shall be included with the test report. The manufacturer's model and
serial numbers, and date of last calibration, and calibration interval shall be included. Measurement cable loss,
measuring instrument bandwidth and detector function, video bandwidth, if appropriate, and antenna factors
shall also be included where applicable.

7.1 List of Test EQuipment

Test Equipment
Type Device Manufacturer Model SN# Cucrzjnt Cal Due
Antenna Biconical 1057 Eaton 94455-1 1057 11/19/21 | 11/18/2024
Antenna, NSA |  Log-Periodic Eaton 96005 1243 5/4/21 | 5/3/2024
1243
Antenna Double-Ridged | ETS-Lindgren 317 00035923 | 5/31/23 | 5/30/2026
Horn/ETS Horn
1
CHAMBER CHAMBER Panashield 3M N/A 12/31/21 | 12/21/2023
Pre-amp Pre-amp RF-LAMBDA | RLNAOOM45GA NA 7/27/22 | 7/26/2025
Receiver EMI Test Rohde & ESW44 103049 1/13/21 | 1/13/2024
Receiver R&S Schwarz
ESW44
Function Function Standford DS340 25200 | 1/13/21 | 1/13/2024
Generator Generator
Thermometer Lpek) Martel 303 080504494 Wiieres | We20ee
Thermometer
Signal Signal 3/31/21 | 3/30/2024
Gengerator Generator HP HP 8648C 3847A04696
8648C
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Software
Software Author Version Validation on
ESU Firmware Rohde & Schwarz 4.43 SP3; BIOS v5.1-24-3 2018
RSCommander Rohde & Schwarz 16.4 2014
ScopeExplorer LeCroy v2.25.0.0 2009
Field Strength Timco v4.10.7.0 2016
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8. Test Results

The results of the test are usually indicated in the form of tables, spectrum analyzer plots, charts, sample
calculations, as appropriate for each test procedure.

A description and/or a block diagram of the test setup is usually provided.

The measurement results, along with the appropriate limits for comparison, may be presented in tabular or
graphical form. In addition, any variation in the measurement environment may be reported if applicable (e.q.,
a significant change of temperature that could affect the cable loss and amplifier response).

Unless noted otherwise in the referenced standard, the measurements of ac power-line conducted emissions
and conducted power output will be reported in units of dBuV. Unless noted otherwise in the referenced
standard, the measurements of radiated emissions will be reported in units of decibels, referenced to one
microvolt per meter (dBuV/m) for electric fields, or to one ampere per meter (dBA/m) for magnetic fields, at
the distance specified in the appropriate standards or requirements. The measurements of antenna-conducted
power for receivers may be reported in units of dBuV if the impedance of the measuring instrument is also
reported. Otherwise, antenna-conducted power will be reported in units of decibels referenced to one milliwatt
(dBm). All formulas for data conversions and conversion factors, if used, will be included in this measurement
report.

Example:
Freg (MHz)  Meter Reading  + ACF +CL =FS
33 20 dBuV +1036dB/m +040dB  =30.36 dBuV/m @ 3m

EIRP = Pcond (dBm) + dBi
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8.1 DTS conducted output power

Limits from FCC Part 15.247 (b) (3) and test procedure from ANSI C63.10-2013 section 11.9

Test Setup
STANDARD SPECTRUM
EUT —P> TRANLSI\/QBTER — ANALYZER
Test Results, Mode 1

Tuned Frequency (MHz) Power Output (dBm) Watts (W)
905 15.72 0.0373 W
915 13.03 0.0200 W
923 1277 0.0189 W

e MAXIMUM Conducted Output Power = 15.72 dBm
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Conducted Output Power, Spectrum Plots

811  Conducted Output Power, 905 MHz

@ A RBW 1 MHz Marker 1 [T1 ]
VBN 3 MHz 15.72 dBRr

Ref 30.9 dBm *Att 10 dB SWT 2.5 ms 906.168269231 MHz

30 Offpet 30{9 dB

[~ 20

10 IVL

-

| —60

Center 905.9711538 MHz 100 kHz/ Span 1 MHz

Date: 15.NOV.2023 15:14:33
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812  Conducted Output Power, 915 MHz

® REW 100 kH=z Marker 1 [T1 ]
VBW 300 kH= 3

Ref 30 dBm RttT 10 dB SWT 2.5 ms 915.325320513 MH=

30 Offgetc 309 dB

r—10

m-30

m-40

m-50

=70

Center 915.56895103 MH= 100 kH=z/ Span 1 MH=z

Date: 15.NCV.2023 15:16:28
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8.1.3  Conducted Output Power, 923 MHz

® REW 100 kH=z Marker 1 [T1 ]
VBW 300 kH= 2.77 dBm

Ref 30 dBm RttT 10 dB SWT 2.5 ms 923.718814103 MH=

30 Offgetc 309 dB

r—10

m-30

m-40

m-50

=70

Center 923.959624038 MH= 100 kH=z/ Span 1 MH=z

Date: 15.NCV.2023 15:18:25
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8.2 Occupied Bandwidth

Requirement from FCC KDB 558074 D01 and test procedure from ANSI C63.10-2013 section 6.9.3

Test Setup
STANDARD
SPECTRUM
EUT —— TRANSMITTER —
LOAD ANALYZER

99% BW Test Results

Tuned Frequency (MHz) 99% BW (MHz)
905 1.222
915 1.228
923 1.222
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99% Occupied Bandwidth Test Data / Spectrum Plots

8.2.1  99% Bandwidth Plot, 905 MHz

® 4 RBW 30 kHz Marker 1 [T1 ]
4 VBW 100 kHz 2.53 dinr
Ref 30 dBm *Att 10 dB SWT 20 ms 905.949600000 MHz
30 Offget 30{9 dB OBW [1.222142995 MHz

Temp |1 [T1 OBW]

[~ 20 5 43 den “

905.346047596 MHz

P - Termp (2 [T1 OpW)
A 10 =526 b

IVL
WW 906.568190591 MHz

[~ —20
\

Center 905.9996 MHz 407.8167 kHz/ Span 4.078167 MHz

Date: 15.NOV.2023 15:53:17
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8.2.2  99% Bandwidth Plot, 915 MHz

@ *RBW 30 kHz Marker 1 [T1 ]
4 VBW 100 kHz —45.98 dBr
Ref 30 dBm *Att 10 dB SWT 20 ms 916.367219081 MHz
30 Offpet 30{9 dB OBW |1.228692482 MHz
Temp |1 [T1 OBW]
. —f 56 e |JIPN
913.744687278 MHz
1 8 Temp |2 [T1 OBW]
Iu':!d-! - —
10 O T

MM ola.973379760 vz °F

BN N
A \’\.. WA

Center 914.3458218 MHz 412.20651 kHz/ Span 4.1220651 MHz

Date: 15.NOV.2023 15:28:56
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8.2.3 99% Bandwidth Plot, 923 MHz

@ 4 RBW 30 kHz Marker 1 [T1 ]
4 VBW 100 kHz 7.10 dBx
Ref 30 dBm *Att 10 dB SWT 20 ms 924 .070515999 MHz
30 Offpet 3019 aB OBW [1.222599462 MHz

Temp |1 [T1 OPBW]

. —4 06 e |IPN

923.347473306 MHz

1 8 Temp |2 [T1 ORW]
ALD - 10 - =P332 —dfT

N\/\\ﬂ\/\'\[\/\ ot4.570074768 M| DT

B "
e N

i 7T
|~ —60
—70
Center 924.0770891 MHz 410.1624 kHz/ Span 4.101624 MHz

Date: 15.NOV.2023 15:34:05
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8.3 6dB Bandwidth (DTS BW)

Limits from FCC Part 15.247 (a) (2) and test procedure from ANSI C63.10-2013 section 11.8

Test Setup
STANDARD SPECTRUM
EUT —P> TRANLSI\/QBTER — ANALYZER
Tuned Frequency (MHz) 6dB Bandwidth (DTS BW) (kHz)
905 874.874
915 827.827
923 828.828
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6dB BW Test Data / Spectrum Plots
8.3.1 6dB Bandwidth (DTS BW), 905 MHz

® REW 100 kHz
VBW 300 kHz
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®
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RBW 100 kHz

Marker 1 [T1

]

VBW 300 kHz -48.91 dBm
Ref -22.1 dBm Att 20 dB SWT 10 ms 915.310721722 MHz
offfet -30]9 dB ndB  [T1] .00 dB
BW 847.8278271828 kHz
30 Temp L [T1 ndB]
-54.91 dBm
w0 915 .147554559 MUz
ll'! Temp (2 [Tl ndB]
-54.88 dBm
| ., o . ol5.975384385 MHz
Tl/_/ w
- / \\\
- ///////// \\\\
;)10‘/
90
——100
——110
120
Center 915.589% MHz 200 KHz/ Span 2 MHz

Date: 15.NOV.2023
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8.3.3 6dB Bandwidth (DTS BW), 923 MHz

® REW 100 kHz
VBW 300 kHz

Marker 1 [T1

]

~49.15 dBm
Ref -22.1 dBm Att 20 dB SWT 10 ms 924.202252252 MHz
Offget -30)9 dB ndB  [T1] .00 dB
BW 948.825824829 kHz
30 Temp L [T1 ndB]
-54%.15 dBm
943.548599595 MH=z
== Temp (2 [Tl ndB]
1 -53.15 dBm
X 944.377421427 MHz

F-60 /

N

7

™

—-90

F-100

--110

—-120

Center 9SZ3.95 MHz 200 KHz/

Date: 15.NOV.2023 16:159:37

Span 2 MHz
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8.4 Power Spectral Density (PSD)

Limits from FCC Part 15.247 (e) and test procedure from ANSI C63.10-2013 section 11.10.

Conducted Test Setup

STANDARD SPECTRUM
EUT ——P TRANLEI\/QBTER —> ANALYZER
Tuned Frequency (MHz) PSD Level (dBm)
905 429
915 4.04
923 3.72
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Power Spectral Density (PSD), 905 MHz

REBW 3 kHz
VBW 10 kHz

Marker 1 [Tl ]
4.29 dBm

Ref 35.5 dBm AtT dB SWT 170 m= 905.896438438 MHz
Offget 30 de
—30
-20
VIEW
10
Dl 8 dBy T
i
i L A
"

--40

--20

[--60

Center

Date: 15.NOV.2023

905.958 MH=z

16:51:16

150 kHz/

Span 1.5 MH=z
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Power Spectral Density (PSD), 915 MHz

REBW 3 kHz Marker 1 [T1

VBW 10 kHz

4.04 dBm

Ref 35.5 dBm Attt 0 dB SWT 170 ms 915.496657658 MHzZ
Offget 3045 dB
—30
20
VIEW)
—10
Dl 5 <Biy T
A 4

--40

--20

[--60

Center

915.585% MH=z

Date: 15.NOV.2023 16:50:19

150 kHz/

Span 1.5 MH=z
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8.4.3 Power Spectral Density (PSD), 923 MHz
® RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz 3.72 dBm
Ref 35.5 dBm SWT 170 ms 923.895945945 MHz
Offget  30)5 dB
-30
-20
VIEW
- 10
D1 8 dBi -
v
--10 ' ﬂ

a
\(

--40

--20

[--60

Center

Date: 15.NOV.2023

923.95 MH=zZ

16:

49:49

150 kHz/

Span 1.5 MH=z
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8.5 Emissions in Nonrestricted Frequency Bands (Out of Band)

Limits from FCC Part 15.247 (d) and 15.215 (b) and test procedure from ANSI C63.10-2013 section 7.8 or 11.11

as applicable.

Conducted Test Setup

EUT

STANDARD
TRANSMITTER
LOAD

SPECTRUM
ANALYZER
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Conducted Emissions in Non-Restricted Bands, Spectrum Plots

8.5.1 Conducted Emissions Plot, 905 MHz

@ 4 RBW 100 kHz Marker 1 [T1 ]

VBW 300 kHz 9.07 dBx
Ref 40.5 dBm *Att 10 dB SWT 2.5 s 904.824824825 MHz
40 Offpet 3015 aB Marker 2 [T1]]
—-4(p.16 dRr
B 4.920019019 cr-| PN
30
BAIQA |
20 IVL
L o RI=.
_lL OoT L . \wimyyy
PS
[~ C
[ —1C
e
—i5 52O < ac
[~ —30

Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz
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8.5.2 Conducted Emissions Plot, 915 MHz

® 4 RBN 100 kHz Marker 1 [T1 ]
VBW 300 kHz 9.51 dAr
Ref 40.5 dBm *Att 10 dB SWT 2.5 s 904 .824824825 MHz
40 Offget 3015 dB Marker 2 [T1|]
-4(.20 dBr
B 4.920019019 crz| PN
30
B‘In. |
20 IvE
:
=13 — e
PS
[~ C
[ —1I0
e
—0 P2—HS < 2C
- —30

Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz
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8.5.3 Conducted Emissions Plot, 923 MHz

® 4 RBN 100 kHz Marker 1 [T1 ]
VBW 300 kHz 10.33 dAr
Ref 40.5 dBm *Att 10 dB SWT 2.5 s 917.322322322 MHz
40 Offget 3015 dB Marker 2 [T1|]
-4 .90 dRr
B 4.920019019 crz| PN
30
B‘In. |
20 IvE
1
A 4 e 3 N O
_lL p o e - 133
PS
[~ C
!
e
= = o Si= o2 2C

Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz
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8.6 Band-edge measurements

Requirement from FCC KDB 558074 D01 and test procedure from ANSI C63.10-2013 section 7.8 or 11.13 as
applicable.

Conducted Test Setup

STANDARD
SPECTRUM

EUT — TRANSMITTER |—P>
LOAD ANALYZER

Radiated Test Setup, 30 — 1000 MHz

RX Antenna

Radiated Test Setup, Above 1000 MHz

Spectrum Analyrer | Recaiver
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Band-edge Spectrum Plots

8.6.1 Lower Band Edge Plot

J RBA 100 kHz Delta 2 [T1 ]
4 VB 300 Kz —58.74 B
Ref 36.3 cBm *At 0 dB SNT 10 ms —4.727564103 Mz
- 5 21 3l B Modlkeo 1 [T] 1
3.15 cBr
20 506. 1922baa10 iz | I
D1 14.3|dEm 5 BN
- 10 / \
1 i
g 02 5.7 dBm £ X
[~ —10 / \ IVL
I~ —2Q0 //J'j \"4
[~ —30 N)M
[ T T R o ey (L vy S
se =i -
=60 g5 e A
Center 902 MHz 1 Miz/ Span 10 MHz
# Frequency ILevel

1 901.032000 MHz —43.23 dBm

Date: 15.NOV.2023 16:46:24
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8.6.2 Upper Band Edge Plot

J RBA 100 kHz Marker 1 [T1 ]
4 VBR 300 kHz 12.82 din
Ref 35.9 di2m *Att O dB SNI 10 ms 923.719615385 MHz
30 o o B== D= ety
| —$9.09 B
2071 8597|2821 Mz
- i 12 .8P dRm
(e - / r)}z —I7.18 den
10 \
—20 N
[ —30 \'\M\
[~ —40 “W“me‘y MoV e A MM Y J".*w. A SRS o A;Alal'.h“"vkl'_.‘mﬁh_n
[~ —50
HL
_b(_) Jqri — T COETT
Center 928 MHz 1 MHz/ Scan 10 MHz
# Frequency Ievel

1 928.960000 MHz —43.25 dBm

Date: 15.NOV.2023 16:48:09
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8.7 Radiated Emissions

Restricted Bands from FCC Part 15.205; Limits from FCC Part 15.209

Radiated Test Setup, Below 30 MHz

Magnetic Field
nna

Ant.feed |

EUT point :

""" C—— :

T i 3m ]

0.83m ' i
)

(===

Spectrum Analyzer / Receiver

Radiated Test Setup, 30 — 1000 MHz

RX Antenna

Ant. feed |
EUT point
_____ ’_—_I i
i
T [~ 3m ]
0.8m '
H

Radiated Test Setup, Above 1000 MHz

T podnt

Spectrum Analyrer | Recaiver
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Radiated Emissions in Restricted Bands, Tabular Data

8.7.1

Radiated Emissions, 905 MHz

H;’::;w Fzzzse::ny N;Etr,lflid 151,50:;11’(511 ;’5, Meb;::eading Ant=nna Coax Loss (dB) Dul:y_CycIe C:nrrl::g:n Distance (m ) Field Strength Limit Margin (dB)

(MHz) (MHz) Band Detector uv) Palarity SmEErC | £ o (=) (L)

905. %6 1811.92 PH 20,90 H 4,91 0.00 77 2.00 .38 53.98 040
505.96 1811.92 P 13,30 W 4.51 0.00 2277 3.00 45.%8 53.98 800
905. %6 X PH 10,60 H 6.02 0.00 28.85 2.00 45,47 73.98 2851
905. %6 X PH 7.60 v 6.02 0.00 28.85 2.00 42,47 73.98 3151
905. %6 X ANG -820 H 6.02 0.00 28.85 2.00 .67 53.98 2731
905. %6 X ANG -3.80 v 6.02 0.00 28.85 2.00 a0 53.98 2891
905. %6 X PH 1.40 H 6.62 0.00 27.68 2.00 33.70 73.98 3828
905. %6 X PH 1.30 v 6.62 0.00 27.68 2.00 35.80 73.98 3818
905. %6 X ANG -12.60 H 6.62 0.00 27.68 2.00 21.70 53.98 3228
905. %6 X ANG -12.70 v 6.62 0.00 27.68 2.00 21.60 53.98 3238
905, %6 ¥ Pk 0.00 H 7.42 0.00 29.37 .00 36,7 73.98 37.19
905. %6 X PH 0.00 v 7.42 0.00 29.27 2.00 36.79 73.98 37.19
905. %6 X ANG -14.40 H 7.42 0.00 29.27 2.00 .33 53.98 3159
905. %6 X ANG -14.40 v 7.42 0.00 29.27 2.00 .33 53.98 3159
905. %6 X PH -0.20 H 8.14 0.00 31.41 2.00 .25 73.98 3473
905. %6 X PH -0.80 v 8.14 0.00 31.41 2.00 38B.75 73.98 3523
905. %6 X ANG -15.20 H 8.14 0.00 31.41 2.00 2435 53.98 2963
905. %6 X ANG -15.20 v 8.14 0.00 31.41 2.00 2435 53.98 2963
905. %6 PH 0.40 H 876 0.00 31.49 2.00 40,65 53.98 1333
905. %6 PH 0.%0 v 876 0.00 31.49 2.00 41,15 53.98 1283
905, %6 Pk 1.60 H 9,51 0.00 31.87 .00 42,98 53.98 11.00
905. %6 PH 1.20 v 9,51 0.00 31.87 2.00 42,58 53.98 11.40
905. %6 X PH 230 H 9,90 0.00 32,33 2.00 45,73 73.98 2825
905. %6 3 X PH 2.0 v 9,90 0.00 32,33 2.00 45,23 73.98 2875
905. %6 8153.62 X ANG -10.60 H 9,90 0.00 32,33 2.00 3.8 53.98 2235
905. %6 8153.62 X ANG -10.50 v 9,90 0.00 32,33 2.00 31.73 53.98 2225
905. %6 9059.58 X PH 4,30 H 078 0.00 32.60 2.00 47,68 73.98 2630
905. %6 9059.58 X PH 4,00 v 078 0.00 32.60 2.00 47,28 73.98 2660
905. %6 9059.58 X ANG -3.320 H 078 0.00 32.60 2.00 34.08 53.98 12,90
905. %6 9059.58 X ANG -3.320 v 078 0.00 32.60 2.00 34.08 53.98 12,90
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Radiated Emissions, 915 MHz

Fr:::::cy FEr::zseI::y R:;r?&id 15125025:171(55‘5’ Met(e;BR: :)d ing Ap:tI::irt‘ya Coax Loss (dB) c ol:rl::cytiﬁric(lss) C‘t\)rr‘:ee::;:n Distance (m) Fi?:‘dsﬁ:ﬁ:‘g)th ( dsl-:xllt m) Margin (dB)

(MHz) (MHz) Band Detector Factor (dB/m)

915.59 1831.18 PK 21.00 H 4.94 0.00 27.78 3.00 53.72 53.98 0.26
915.59 1831.18 PK 18.80 \4 4.94 0.00 27.78 3.00 51.52 53.98 2.46
915.59 2746.77 X PK 8.90 H 6.09 0.00 28.77 3.00 43.76 73.98 30.22
915.59 2746.77 X PK 5.00 \% 6.09 0.00 28.77 3.00 39.86 73.98 34.12
915.59 2746.77 X AVG -8.40 H 6.09 0.00 28.77 3.00 26.46 53.98 27.52
915.59 2746.77 X AVG -10.60 v 6.09 0.00 28.77 3.00 24.26 53.98 29.72
915.59 3662.36 X PK 2.10 H 6.62 0.00 27.67 3.00 36.39 73.98 37.59
915.59 3662.36 X PK 2.70 3 6.62 0.00 27.67 3.00 36.99 73.98 36.99
915.59 3662.36 X AVG -11.90 H 6.62 0.00 27.67 3.00 22.39 53.98 31.59
915.59 3662.36 X AVG -12.00 Vv 6.62 0.00 27.67 3.00 22.29 53.98 31.69
915.59 4577.95 X PK 1.60 H 7.53 0.00 29.45 3.00 38.58 73.98 35.40
915.59 4577.95 X PK 1.60 \ 7.53 0.00 29.45 3.00 38.58 73.98 35.40
915.59 4577.95 X AVG -12.40 H 7.53 0.00 29.45 3.00 24.58 53.98 29.40
915.59 4577.95 X AVG -12.50 v 7.53 0.00 29.45 3.00 24.48 53.98 29.50
915.59 5493.53 PK 1.10 H 8.07 0.00 31.48 3.00 40.65 53.98 13.33
915.59 5493.53 PK 1.20 v 8.07 0.00 31.48 3.00 40.75 53.98 13.23
915.59 6409.12 PK 1.40 H 8.95 0.00 31.48 3.00 41.83 53.98 12.15
915.59 6409.12 PK 1.20 \ 8.95 0.00 31.48 3.00 41.63 53.98 12.35
915.59 7324.71 X PK 0.10 H 9.59 0.00 31.90 3.00 41.59 73.98 32.39
915.59 7324.71 X PK 0.50 \2 9.59 0.00 31.90 3.00 41.99 73.98 31.99
915.59 7324.71 X AVG -13.50 H 9.59 0.00 31.90 3.00 27.99 53.98 25.99
915.59 7324.71 X AVG -13.50 \2 9.59 0.00 31.90 3.00 27.99 53.98 25.99
915.59 8240.30 X PK 4.00 H 10.02 0.00 32.34 3.00 46.36 73.98 27.62
915.59 8240.30 X PK 4.20 Vv 10.02 0.00 32.34 3.00 46.56 73.98 27.42
915.59 8240.30 X AVG -9.70 H 10.02 0.00 32.34 3.00 32.66 53.98 21.32
915.59 8240.30 X AVG -9.70 \2 10.02 0.00 32.34 3.00 32.66 53.98 21.32
915.59 9155.89 X PK 4.20 H 10.84 0.00 32.57 3.00 47.60 73.98 26.38
915.59 9155.89 X PK 3.90 Vv 10.84 0.00 32.57 3.00 47.30 73.98 26.68
915.59 9155.89 X AVG -9.40 H 10.84 0.00 32.57 3.00 34.00 53.98 19.98
915.59 9155.89 X AVG -9.50 \2 10.84 0.00 32.57 3.00 33.90 53.98 20.08
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Radiated Emissions, 923 MHz

Fr:; ::dr;cy Ffé"q'ii"m"y Ihlﬁsl':rzl:glid 151'25‘.):; 11'(5.1 ?5' ”eba:ea ding e || smmmiams | BB c:nnl::tr;;n T () || T e it Margin (dB)

(MHz) (MHz) Band Detector uv) FTE Correction (dB)| . e m) (dBpV/m) (dBpV/m)

523,50 1847.00 BK 2120 H 0.00 .00 =% s53.98 003
523,50 1847.00 K 19.40 v 0.00 .00 =15 s3.98 183
523,50 2770.50 X K 7.0 H 0.00 .00 o.m: 73.98 3195
523,50 2770.50 X BK 5,80 v 0.00 .00 o6 3335
523,50 2770.50 X G -10.90 H 0.00 .00 =% 30,05
523,50 2770.50 X G -11.80 v 0.00 .00 =.m 30,95
523,50 3654.00 X BK -1.20 H 0.00 .00 =10 73.98 4088
523,50 3654.00 X BK 020 v 0.00 .00 34,10 73.98 39.88
523,50 364,00 X G -15.30 H 0.00 .00 15.00 s2.98 3498
523,50 X G -15.30 v 0.00 .00 15.00 s53.98 3498
523,50 X K 1.20 H 0.00 .00 =z 3571
523,50 X BK 0.70 v 0.00 .00 £ 3621
523,50 X G -13.60 H 0.00 .00 =g 30,51
523,50 X G -13.60 v 0.00 .00 =g 30,51
523,50 BK 0.50 H 0.00 .00 X s53.98 1399
523,50 K 0.30 v 0.00 .00 3.79 s2.98 1419
523,50 PR 120 H 0.00 .00 e s3.98 1231
523,50 BK 1.30 v 0.00 .00 41,77 s53.98 1221
523,50 X K -n20 H 0.00 .00 4113 73.98 3273
523,50 X BK 0.20 v 0.00 .00 ) 73.98 32.33
523,50 X G -14.00 H 0.00 .00 7.3 s53.98 2653
523,50 X G -14.00 v 0.00 .00 7.3 s53.98 2653
523,50 X BK 280 H 1010 0.00 .00 %2 73.98

523,50 X K 260 v 1010 0.00 .00 %@ 73.98

523,50 X G 280 H 1010 0.00 .00 X s3.98

523,50 X G .20 v 1010 0.00 .00 s s53.98

523,50 BK 280 H 1089 0.00 .00 5.z s53.98

523,50 BK .70 v 1089 0.00 .00 .12 s53.98
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9. ANNEX-B — Test Setup Photographs

Test setup photographs are located in a separate supplementary ANNEX-B document.

10. History of Test Report Changes

Test Report # Rev:|on Description Date of Issue
1 Initial release 11/28/2023
TR_10959-23_FCC 15.247 DTS_ 2 Updated Page 7 1/2/2024
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END OF TEST REPORT
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