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REVISION HISTORY

The revision history for this document is shown in table.

TEST REPORT NO. DATE DESCRIPTION
HA2506-0043-R01 July 10, 2025 Initial Issue
Update conducted test: Retest with correct RBW and VBW
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Update standard: RSS247, Issue 3 to Issue 4
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1. GENERAL INFORMATION

EUT DESCRIPTION

Model

J1THO21

Product Name

Tide Bridge ZigBee Cover

Serial Number

Conducted : #7
Radiated : #1

Power Supply 24.0 VAC & LG 12.0VDC modular pack
RF Specification IEEE 802.15.4
Transmitter Chain 2

Operating Environment

Indoor and Outdoor

Operating Temperature

-10°C~+70°C

RF SPECIFICATION SUBJECT TO THE REPORT

RF Specification

IEEE 802.15.4

Transmitter Chain

1

Frequency Range

2 405 MHz — 2 480 MHz

Max. RF Output Power

Peak : 7.772 dBm (5.987 mW)

Modulation Type

OQPSK

Number of Channels

16 Channels

Antenna Specification ¥

Antenna Type : PCB Trace
Ant 0 Peak Gain : 3.07 dBi
Ant 1 Peak Gain : 2.20 dBi

Firmware Version?

PTC_UE878NME_CFG_B.hex

Hardware Version?

60291-4253000 A02

Date(s) of Tests

May 05, 2025 ~ September 04, 2025

Note(s) :

1. Antenna information is based on the document provided.
2. Firmware and Hardware Versions are provided by the client.

3. This EUT transmit SISO only.

Report No.: HA2506-0043-R01-01
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OPERATING FREQUENCY CHANNELS

IEEE 802.15.4
Frequency Frequency Frequency
Ch | Ch | Ch |
anne (MHz) anne (MHz) anne (MHz)
11 2 405 17 2435 23 2 465
12 2410 18 2440 24 2470
13 2415 19 2 445 25 2475
14 2420 20 2450 26 2480
15 2425 21 2455 - -
16 2430 22 2460 - -
Report No.: HA2506-0043-R01-01 5/46
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2. METHODOLOGY

FCC KDB 558074 D01 DTS Measurement Guidance v05r02 dated April 2nd, 2019 entitled “Guidance for Performing
Compliance Measurements on Digital Transmission Systems (DTS) and the measurement procedure described in ANSI
C63.10( Version : 2013) ‘the American National Standard of Procedures for Compliance Testing of Unlicensed Wireless
Devices'.

EUT CONFIGURATION

The EUT configuration for testing is installed on RF field strength measurement to meet the Commissions requirement
and operating in a manner that intends to maximize its emission characteristics in a continuous normal application.

EUT EXERCISE

The EUT was operated in the engineering mode to fix the Tx frequency that was for the purpose of the measurements.
According to its specifications, the EUT must comply with the requirements of the Section 15.207, 15.209 and 15.247
under the FCC Rule Part 15 Subpart C and the Section 2.1091 under the FCC Rule Part 2 / the RSS-GEN issue 5 amd 2,
RSS-247 issue 4.

GENERAL TEST PROCEDURES

Conducted Emissions

The EUT is placed on the turntable, which is 0.8 m above ground plane. According to the requirements in Section 6.2
of ANSI C63.10. (Version :2013) Conducted emissions from the EUT measured in the frequency range between 0.15
MHz and 30MHz using CISPR Quasi-peak and average detector modes.

Radiated Emissions

The EUT is placed on a turn table, which is 0.8 m above ground plane below 1GHz. Above 1GHz with 1.5m using
absorbers between the EUT and receive antenna. The turntable shall rotate 360 degrees to determine the position of
maximum emission level. EUT is set 3 m away from the receiving antenna, which varied from 1 m to 4 m to find out
the highest emission. Also, each emission was to be maximized by changing the polarization of receiving antenna both
horizontal and vertical. In order to find out the maximum emission, the relative positions of this hand-held transmitter
(EUT) were rotated through three orthogonal axes according to the requirements in Section 8 of ANSI C63.10.
(Version: 2013)

Conducted Antenna Terminal
KDB 558074 D01 v0O5r02

DESCRIPTION OF TEST MODES

The EUT has been tested at IEEE 802.15.4 test mode. Radio Control Console 4.0.0 was used to control the channels,
power setting, continuous TX and normal RX mode. The EUT is equipped with IEEE 802.15.4.

3. INSTRUMENT CALIBRATION

The measuring equipment, which was utilized in performing the tests documented herein, has been calibrated in
accordance with the manufacturer's recommendations for utilizing calibration equipment’s, which is traceable to
recognized national standards. Especially, all antenna for measurement is calibrated in accordance with the
requirements of C63.5 (Version : 2017).
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4. FACILITIES AND ACCREDITATIONS

FACILITIES

The SAC (Semi-Anechoic Chamber) and conducted measurement facility used to collect the radiated data are located
at 840 Yosemite Way, Milpitas, CA 95035, USA.

The site is constructed in conformance with the requirements of ANSI C63.4. (Version :2014) and CISPR Publication 22.

CABID : 25729
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Accredited Laboratory

A2LA has accredited

HCT AMERICA, INC.

Milpitas, CA

for technical competence in the field of

Electrical Testing

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2017
General requirements for the competence of testing and calibration laboratories. This laboratory also meets the A2LA -
R256 - Specific Requirements. This accreditation demonstrates technical competence for a defined scope and the
operation of a laboratory quality management system
(refer to joint ISO-ILAC-IAF Communiqué dated April 2017).

Presented this 17t day of July 2023.

Mr. Trace Mcinturff, Vice President, Accreditation Services
For the Accreditation Council

Certificate Number 4201.01

Valid to September 30, 2025

Revised August 19, 2025

For the tests to which this accreditation applies, please refer to the laboratory's Electrical Scope of Accreditation.

EQUIPMENT

Radiated emissions are measured with one or more of the following types of Linearly polarized antennas: tuned dipole,
bi-conical, log periodic, bi-log, and/or ridged waveguide, horn. Spectrum analyzers with pre-selectors and quasi-peak
detectors are used to perform radiated measurements.

Conducted emissions are measured with Line Impedance Stabilization Networks and EMI Test
Receivers. Calibrated wideband preamplifiers, coaxial cables, and coaxial attenuators are also used for making
measurements.

All receiving equipment conforms to CISPR Publication 16-1, “Radio Interference Measuring
Apparatus and Measurement Methods.”
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5. ANTENNA REQUIREMENTS

According to FCC 47 CFR §15.203:

“An intentional radiator antenna shall be designed to ensure that no antenna other than that furnished by the
responsible party can 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.”

(1) The antenna of this E.U.T is permanently attached and there is no provision for connection to an external antenna.
(2) The E.U.T Complies with the requirement of §15.203

According to RSS-Gen Issue 5 Amd 2 (Section 6.8) :

The applicant for equipment certification shall provide a list of all antenna types that may be used with the
transmitter, where applicable (i.e. for transmitters with detachable antenna), indicating the maximum permissible
antenna gain (in dBi) and the required impedance for each antenna. The test report shall demonstrate the compliance
of the transmitter with the limit for maximum equivalent isotropically radiated power (e.i.r.p.) specified in the
applicable RSS, when the transmitter is equipped with any antenna type, selected from this list.

For expediting the testing, measurements may be performed using only the antenna with highest gain of each
combination of transmitter and antenna type, with the transmitter output power set at the maximum level. However,
the transmitter shall comply with the applicable requirements under all operational conditions and when in
combination with any type of antenna from the list provided in the test report (and in the notice to be included in the
user manual, provided below).

When measurements at the antenna port are used to determine the RF output power, the effective gain of the
device’s antenna shall be stated, based on a measurement or on data from the antenna’s manufacturer.

The test report shall state the RF power, output power setting and spurious emission measurements with each
antenna type that is used with the transmitter being tested.
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6. MEASUREMENT UNCERTAINTY

The measurement uncertainties shown below were calculated in accordance with the requirements of

ANSI C63.10-2013.

All measurement uncertainty values are shown with a coverage factor of k = 2 to indicate a 95 % level of confidence.
The measurement data shown herein meets or exceeds the Ucispr measurement uncertainty values specified in CISPR
16-4-2 and, thus, can be compared directly to specified limits to determine compliance.

Parameter Expanded Uncertainty
Output Power, Conducted +0.54 dB
Occupied Bandwidth +120.66 kHz
Unwanted Emissions, Conducted +0.54dB
Radiated Emissions (below 1 GHz) +5.29dB
Radiated Emissions (Above 1 GHz) +4.29dB

Report No.: HA2506-0043-R01-01
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7. DESCRIPTION OF TESTS

7.1. DUTY CYCLE

TEST SETUP

EUT
ATT

TEST PROCEDURE

The transmitter output is connected to the Spectrum Analyzer.
Zero-span measurement method was used, 6 (b) in KDB 558074 D01 v05r02.

The largest available value of RBW is 8 MHz and VBW is 50 MHz.

The zero-span method of measuring duty cycle shall not be used if T < 6.25 microseconds. (50/6.25 = 8)

The zero-span method was used because all measured T data are > 6.25 microseconds and both RBW and VBW are >
50/T.

= RBW =8 MHz (the largest available value)

= VBW =8 MHz (= RBW)

= SPAN=0Hz

= Detector = Peak

= Number of points in sweep > 100

= Trace mode = Clear write

=  Measure Tiarand Ton

= Calculate Duty Cycle = Ton/ Tiotarand Duty Cycle Factor = 10*log(1/Duty Cycle)
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7.2. 6 dB BANDWIDTH / 99 % OCCUPIED BANDWIDTH

LIMIT

§15.247(a)(2) / RSS-247(Issue 4) Section 6.3.1(a)

The bandwidth at 6 dB down from the highest in-band spectral density is measured with a spectrum analyzer
connected to the receive antenna while the EUT is operating in transmission mode at the appropriate frequencies.

The minimum permissible 6 dB bandwidth is 500 kHz.

TEST SETUP

EUT

RS88D
| T R S

TEST PROCEDURE (6 dB BANDWIDTH)
Section 8.2 in KDB 558074 D01 v05r02, Subclause 11.8 in ANSI 63.10-2013

The transmitter output is connected to the Spectrum Analyzer.
The Spectrum Analyzer setting :

= RBW =100 kHz

= VBW >3 xRBW

= Detector = Peak

= Trace mode = max hold

= Sweep = auto couple

= Allow the trace to stabilize

= Use X dB bandwidth measurement function from the spectrum analyzer by setting X dB to 6 dB

TEST PROCEDURE (99% Bandwidth) for ISED
The transmitter output is connected to the spectrum analyzer.

= RBW =1% ~ 5% of the occupied bandwidth
= VBW =3 xRBW

= Detector = Peak

= Trace mode = max hold

= Sweep = auto couple

= Allow the trace to stabilize

Note(s) :
We tested OBW using the automatic bandwidth measurement capability of a spectrum analyzer.
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7.3. OUTPUT POWER
LIMIT

§15.247(b)(3)
The maximum permissible conducted output power is 1 Watt.

RSS-247(Issue 4) Section 6.3.2
For DTSs employing digital modulation techniques operating in the bands 902-928 MHz and 2400-2483.5 MHz, the
maximum peak conducted output power shall not exceed 1 W. The e.i.r.p. shall not exceed 4 W.

TEST SETUP

EUT

12.5,3,59

TEST PROCEDURE

The transmitter output is connected to the Spectrum Analyzer.
TX condition of the EUT is the actual operating mode by RF test program.
The Spectrum Analyzer setting :

Peak Power (Section 8.3.1.1 in KDB 558074 D01 v05r02, Subclause 11.9.1.1 in ANSI 63.10-2013)
= RBW 2= DTS Bandwidth

= VBW >3 xRBW

= SPAN >3 x RBW

= Detector Mode = Peak

= Sweep = auto couple

= Trace Mode = max hold

= Allow trace to fully stabilize.

= Use peak marker function to determine the peak amplitude level

Average Power (Section 8.3.2.2 in KDB 558074 D01 v05r02, Subclause 11.9.2.2 in ANSI 63.10-2013)
We use the spectrum analyzer’s integrated band power measurement function.

= Measure the duty cycle.

= Set span to at least 1.5 times the OBW.

= RBW =1-5% of the OBW, not to exceed 1 MHz

= VBW =3 xRBW

= Number of points in sweep > 2 x span / RBW. (This gives bin-to-bin spacing < RBW/2, so that narrowband signals
are not lost between frequency bins.)

= Sweep time = auto.

= Detector = RMS (i.e., power averaging)

= Do not use sweep triggering. Allow the sweep to “free run”.

= Trace average at least 100 traces in power averaging (RMS) mode.

= Compute power by integrating the spectrum across the OBW of the signal using the instrument’s band power
measurement function with band limits set equal to the OBW band edges.

= Add 10 log (1/x), where x is the duty cycle, to the measured power in order to compute the average power during
the actual transmission times.

Sample Calculation
= Conducted Output Power (Peak) = Reading Value + ATT loss + Cable loss
= Conducted Output Power (Average) = Reading Value + ATT loss + Cable loss + Duty Cycle Factor
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7.4. POWER SPECTRAL DENSITY
LIMIT

§15.247(e) / RSS-247(Issue 4) Section 6.3.1(b)
The transmitter power density average over 1-second interval shall not be greater than 8dBm in any 3kHz BW.

TEST SETUP

EUT

TEST PROCEDURE

The transmitter output is connected to the Spectrum Analyzer.
We tested according to Procedure 8.4 in KDB 558074 D01 v05r02, Procedure 11.10 in ANSI 63.10-2013.

The spectrum analyzer is set to :

= Set analyzer center frequency to DTS channel center frequency.

= Set span to at least 1.5 times the OBW.

= RBW =3 kHz < RBW <100 kHz.

= VBW 23 x RBW.

= Sweep = auto couple

= Detector = power averaging (rms) or sample detector (when rms not available).

= Ensure that the number of measurement points in the sweep > [2 xspan / RBW].

= Employ trace averaging (rms) mode over a minimum of 100 traces

= Use the peak marker function to determine the maximum amplitude level.

= Use the peak marker function to determine the maximum amplitude level within the RBW. If measured value
exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

= if then duty factor shall be added to adjust the result if the duty cycle is less than 98%
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7.5. CONDUCTED BAND EDGE (OUT OF BAND EMISSIONS) / CONDUCTED SPURIOUS EMISSIONS

LIMIT

§15.247(d) / RSS-247(Issue 4) Section 6.6

The maximum conducted (peak) output power was used to demonstrate compliance, then the peak power in any 100
kHz bandwidth outside of the authorized frequency band shall be attenuated by at least 20 dB relative to the
maximum in-band peak PSD level in 100 kHz.

[ Conducted > 20 dBc ]

TEST SETUP

EUT

RS88D
| T R S

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer.
(Procedure 8.5 in KDB 558074 D01 v05r02, Procedure 11.11 in ANSI 63.10-2013)

= RBW =100 kHz

= VBW =3 xRBW

= Set span to encompass the spectrum to be examined.

= Detector = Peak

= Trace Mode = max hold

= Sweep time = auto couple

= Ensure that the number of measurement points > 2*Span/RBW

= Allow trace to fully stabilize.

= Use peak marker function to determine the maximum amplitude level.

Measurements are made over the 30 MHz to 25 GHz range with the transmitter set to the lowest, middle, and highest
channels.
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7.6. RADIATED EMISSIONS

RADIATION EMISSION LIMIT

FCC:47 CFR § 15.209
Frequency (MHz) Field Strength (uV/m) Measurement Distance (m)
0.009 - 0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3
ISED : RSS-GEN Section 8.9
Frequency (MHz) Field Strength (uV/m) Measurement Distance (m)
0.009 -0.490 6.37/F(kHz) 300
0.490-1.705 63.7/F(kHz) 30
1.705-30 0.08 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3

RECEIVER RADIATED EMISSION LIMIT

ISED : RSS-GEN Section 7.3
Frequency (MHz) Field Strength (uV/m) Measurement Distance (m)
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3
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RESTRICTED BANDS OF OPERATION

FCC : 47 CFR § 15.205(a)

Frequency (MHz) Frequency (MHz) Frequency (MHz) Frequency (MHz) Frequency (MHz)
0.090-0.110 12.29-12.293 149.9 - 150.05 1660.0 - 1710.0 8025 - 8500
0.495 - 0.505 12.51975 - 12.52025 156.52475 - 156.52525 1718.8-1722.2 9000 - 9200

2.1735-2.1905 12.57675 - 12.57725 156.7 - 156.9 2200.0 - 2300.0 9300 - 9500

4.125-4.128 13.36-13.41 162.0125 - 167.17 2310.0 - 2390.0 10600 - 12700
4.17725 - 4.17775 16.42 - 16.423 167.72-173.2 2483.5 - 2500.0 13250 - 13400
4.20725 - 4.20775 16.69475 - 16.69525 240.0 - 285.0 2690.0 - 2900.0 14470 - 14500
6.215-6.218 16.80425 - 16.80475 322.0-3354 3260.0 - 3267.0 15350 - 16200
6.26775 - 6.26825 25.5-25.67 399.9 - 410.0 3332.0-3339.0 17700 - 21400
6.31175-6.31225 37.5-38.25 608.0 - 614.0 3345.8-3358.0 22010- 23120
8.291-8.294 73-74.6 960.0 - 1240.0 3600.0 - 4400.0 23600 - 24000
8.362 - 8.366 74.8-75.2 1300.0 - 1427.0 4500.0 - 5150.0 31200 - 31800
8.37625 - 8.38675 108-121.94 1435.0 - 1626.5 5350.0 - 5460.0 36430 - 36500

8.41425 - 8.41475 123 -138 1645.5 - 1646.5 7250.0 - 7750.0 Above 38600

ISED : RSS-GEN Section 8.10

Frequency (MHz) Frequency (MHz) Frequency (MHz) Frequency (MHz) Frequency (MHz)
0.090-0.110 8.37625 - 8.38675 108 - 138 1660 - 1710 8025 - 8500
0.495 - 0.505 8.41425 - 8.41475 149.9 - 150.05 1718.8-1722.2 9000 - 9200

2.1735-2.1905 12.29-12.293 156.52475 - 156.52525 2200 - 2300 9300 - 9500
3.020- 3.026 12.51975 - 12.52025 156.7 - 156.9 2310- 2390 10600 - 12700
4.125-4.128 12.57675 - 12.57725 162.0125 - 167.17 2483.5 - 2500 13250 - 13400

4.17725 - 4.17775 13.36-13.41 167.72-173.2 2655 - 2900 14470 - 14500
4.20725 - 4.20775 16.42 - 16.423 240 - 285 3260 - 3267 15350 - 16200
5.677-5.683 16.69475 - 16.69525 322-3354 3332-3339 17700 - 21400
6.215-6.218 16.80425 - 16.80475 399.9-410 3345.8 - 3358 22010- 23120
6.26775 - 6.26825 25.5-25.67 608 - 614 3500 - 4400 23600 - 24000
6.31175-6.31225 37.5-38.25 960 - 1427 4500 - 5150 31200 - 31800
8.291-8.294 73-74.6 1435-1626.5 5350 - 5460 36430 - 36500
8.362 - 8.366 74.8-75.2 1645.5 - 1646.5 7250-7750 Above 38600
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TEST SETUP
Below 30 MHz

! : RX Antenna

|l 3m |

EUT
80 cm Im

Fully Soldered Metal Ground Plane

Spectrum Analyzer / Receiver

30 MHz - 1 GHz
RX Antenna

Fully Soldered Metal Ground Plane

Spectrum Analyzer / Receiver

Above 1 GHz

]
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TEST PROCEDURE OF RADIATED SPURIOUS EMISSION (BELOW 30 MHz)

. The EUT was placed on a non-conductive table located on semi-anechoic chamber.
. The loop antenna was placed at a location 3m from the EUT
. The EUT is placed on a turntable, which is 0.8m above ground plane.
. We have done x, vy, z planes in EUT and horizontal and vertical polarization in detecting antenna.
. The turntable shall be rotated for 360 degrees to determine the position of maximum emission level.
. Distance Correction Factor (0.009 MHz —0.490 MHz) = 40*log(3 m/300 m) =- 80 dB

Measurement Distance: 3 m
7. Distance Correction Factor (0.490 MHz — 30 MHz) = 40*log(3 m/30 m) = - 40 dB

Measurement Distance: 3 m

8. Spectrum Setting

O WN R

= Frequency Range =9 kHz ~ 30 MHz
= Detector = Peak

= Trace = Max hold

= RBW =9 kHz

= VBW 2 3*RBW

9. Total = Reading Value + Antenna Factor (A.F) + Cable Loss (C.L)
10. There is a comparison data both open-field test site and alternative test site — semi-Anechoic chamber according
to 414788 DO1. And the results are properly calibrated.

TEST PROCEDURE OF RADIATED SPURIOUS EMISSION (30 MHz — 1 GHz)

1. The EUT was placed on a non-conductive table located on semi-anechoic chamber.

2. The EUT is placed on a turntable, which is 0.8 m above ground plane.

3. We have done x, y, z planes in EUT and horizontal and vertical polarization in detecting antenna.

4. The turntable shall be rotated for 360 degrees to determine the position of maximum emission level.
5. Spectrum Setting

(1) Measurement Type (Peak):
= Measured Frequency Range: 30 MHz — 1 GHz
= Detector = Peak
= Trace = Max hold
= RBW =100 kHz
= VBW = 3*RBW

(2) Measurement Type(Quasi-peak):
= Measured Frequency Range: 30 MHz — 1 GHz
= Detector = Quasi-Peak
= RBW =120 kHz

6. Total = Reading Value + Antenna Factor (A.F) + Cable Loss (C.L)
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TEST PROCEDURE OF RADIATED SPURIOUS EMISSION (ABOVE 1 GHz)

. The EUT is placed on a turntable, which is 1.5 m above ground plane.

. We have done x, vy, z planes in EUT and horizontal and vertical polarization in detecting antenna.

. The turntable shall be rotated for 360 degrees to determine the position of maximum emission level.

. EUT is set 3 m away from the receiving antenna, which is varied from 1m to 4m to find out the highest emissions.

. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

. Each emission was to be maximized by changing the polarization of receiving antenna both horizontal and vertical.
. The unit was tested with its standard battery.

. Spectrum Setting

0O NOUL D WN R

(1) Measurement Type(Peak):
= Measured Frequency Range : 1 GHz — 25 GHz
= Detector = Peak
= Trace = Max hold
= RBW=1MHz
= VBW > 3*RBW

(2) Measurement Type(Average): Duty cycle > 98%
= Measured Frequency Range : 1 GHz — 25 GHz
= Detector = RMS
= Averaging type = power (i.e., RMS)
= RBW=1MHz
= VBW > 3*RBW
= Sweep time = auto.
= Trace mode = average (at least 100 traces).

(3) Measurement Type(Average): Duty cycle < 98%, duty cycle variations are less than +2 %

= Measured Frequency Range : 1 GHz — 25 GHz

= Detector = RMS

= Averaging type = power (i.e., RMS)

= RBW=1MHz

= VBW > 3*RBW

= Sweep time = auto.

= Trace mode = average (at least 100 traces).

= Correction factor shall be added to the measurement results prior to comparing to the emission limit to
compute the emission level that would have been measured had the test been performed at 100 % duty
cycle.

= Duty Cycle Factor (dB) : Please refer to the please refer to section 9.1.

10. Measurement value only up to 6 maximum emissions noted or would be lesser if no specific emissions from the
EUT are recorded (i.e.: margin > 20 dB from the applicable limit) and considered that is already beyond the
background noise floor.

11. Sample Calculation

(1) Total (Peak) = Reading Value + Antenna Factor(A.F) + Cable Loss(C.L) - Amp Gain(G)

(2) Total (Average, Duty = 98%) = Reading Value + Antenna Factor(A.F) + Cable Loss(C.L) - Amp Gain(G)

(3) Total (Average, Duty < 98%) = Reading Value + Antenna Factor(A.F) + Cable Loss(C.L) - Amp Gain(G) + Duty Cycle
Factor

(4) Alternative Method : Total (Average) = Total (Peak) + 20 log(Duty Cycle)
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TEST PROCEDURE OF RADIATED RESTRICTED BAND EDGE

. Radiated test is performed with hopping off (if there is any)

. The EUT is placed on a turntable, which is 1.5 m above ground plane.

. We have done x, vy, z planes in EUT and horizontal and vertical polarization in detecting antenna.

. The turntable shall be rotated for 360 degrees to determine the position of maximum emission level.

. EUT is set 3 m away from the receiving antenna, which is varied from 1m to 4m to find out the highest emissions.

. Each emission was to be maximized by changing the polarization of receiving antenna both horizontal and vertical.
. The unit was tested with its standard battery.

. Spectrum Setting

0O NOUL D WN R

(1) Measurement Type(Peak):
= Detector = Peak
= Trace = Max hold
= RBW=1MHz
= VBW = 3*RBW

(2) Measurement Type(Average): Duty cycle > 98%,
= Measured Frequency Range : 2310 MHz — 2390 MHz / 2483.5 MHz — 2500 MHz
= Detector = RMS
= Averaging type = power (i.e., RMS)
= RBW=1MHz
= VBW = 3*RBW
= Sweep time = auto.
= Trace mode = average (at least 100 traces).

(3) Measurement Type(Average): Duty cycle < 98%, duty cycle variations are less than +2 %

= Measured Frequency Range : 2310 MHz — 2390 MHz / 2483.5 MHz — 2500 MHz

= Detector = RMS

= Averaging type = power (i.e., RMS)

= RBW=1MHz

= VBW > 3*RBW

= Sweep time = auto.

= Trace mode = average (at least 100 traces).

= Correction factor shall be added to the measurement results prior to comparing to the emission limit in order
to compute the emission level that would have been measured had the test been performed at 100 % duty
cycle.

= Duty Cycle Factor (dB) : Please refer to the please refer to section 9.1.

9. Measurement value only up to 6 maximum emissions noted or would be lesser if no specific emissions from the EUT
are recorded (i.e.: margin > 20 dB from the applicable limit) and considered that's already beyond the background
noise floor.

10. Sample Calculation

(1) Total (Peak) = Reading Value + Antenna Factor(A.F) + Cable Loss(C.L)

(2) Total (Average, Duty > 98%) = Reading Value + Antenna Factor(A.F) + Cable Loss(C.L) - Amp Gain(G)

(3) Total (Average, Duty < 98%) = Reading Value + Antenna Factor(A.F) + Cable Loss(C.L) - Amp Gain(G) + Duty Cycle
Factor

(4) Alternative Method : Total (Average) = Total (Peak) + 20 log(Duty Cycle)
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7.7. ACPOWER LINE CONDUCTED EMISSIONS

LIMIT

47 CFR § 15.207, RSS-GEN Section 8.8

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 limits in the following table, as measured using a 50 uH/50 ohms line impedance

stabilization network (LISN).

Limits (dBuV)
Frequency Range (MHz) -
Quasi-peak Average
0.15to0 0.50 66 to 56* 56 to 46*
0.50to 5 56 46
5to 30 60 50

*Decreases with the logarithm of the frequency.

Compliance with this provision shall be based on the measurement of the radio frequency.
voltage between each power line (LINE and NEUTRAL) and ground at the power terminals.

TEST SETUP
See test photographs attached in Annex A for the actual connections between EUT and support equipment.
TEST PROCEDURE

1. The EUT is placed on a wooden table 80 cm above the reference ground plane.
2. The EUT is connected via LISN to a test power supply.

3. The measurement results are obtained as described below:

4. Detectors : Quasi Peak and Average Detector.

According to FCC KDB 174176 DO1 Line Conducted FAQ v01r01 :
Devices Operating Above 30 MHz

For a device with a permanent or detachable antenna operating above 30 MHz, measurements must be performed
with the antenna connected as specified in clause 6.2 of ANSI C63.10-2013.

Devices Operating Below 30 MHz

For a device with a permanent or detachable antenna operating at or below 30 MHz, the FCC will accept

measurements performed with a suitable dummy load in lieu of the antenna under the following conditions:

(1) Perform the AC power-line conducted tests with the antenna connected to determine compliance with Section
15.207 limits outside the transmitter's fundamental emission band;

(2) Retest with a dummy load in lieu of the antenna to determine compliance with Section 15.207 limits within the
transmitter's fundamental emission band. For a detachable antenna, remove the antenna and connect a suitable
dummy load to the antenna connector. For a permanent antenna, remove the antenna and terminate the RF
output with a dummy load or network which simulates the antenna in the fundamental frequency band. All
measurements must be performed as specified in clause 6.2 of ANSI C63.10-2013.

Sample Calculation

Quasi-peak(Final Result) = Reading Value + Correction Factor
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8. SUMMARY OF TEST RESULTS
Test Description FCC' Part ISED. Part Test Limit Test Condition Test Result
Section(s) Section(s)
6 dB Bandwidth §15.247(a)(2) RSS-247, > 500 kHz PASS
6.3.1(a)
Occupied Bandwidth - RSS-GEN, 6.7 - PASS
Conducted Maximum
; <
peak Output Power §15.247(b)(3) | RSS-247,6.3.2 <1W PASS
Maximum e.i.r.p. - RSS-247,6.3.2 <4 W e.i.rp. Conducted PASS
Power Spectral Density §15.247(e) Fésg-i(f)’ <8dBm /3 kHz PASS
Band Edge
; >
(Out of Band missions) §15.247(d) RSS-247, 6.6 >20dBc PASS
AC Power line §15.207 RSS-GEN, 8.8 | cf. Section 7.7 PASS
Conducted Emissions
Radiated §15.247(d) .
Spurious Emissions §15.209 RSS-GEN, 8.9 cf. Section 7.6 PASS
Radiated §15.247(d) ) .
Restricted Band Edge §15.205(a) RSS-GEN, 8.10 cf. Section 7.6 Radiated PASS
Recelver Spurious - RSS-GEN, 7.3 | cf. Section 7.6 PASS
Emissions

Note(s) :

Report No.: HA2506-0043-R01-01

This document may not be copied or reproduced (reprinted) without written consent by HCT America, Inc.

HCT America, Inc., 840 Yosemite Way, Milpitas, CA 95035, USA TEL: +1-510-933-8848 FAX: +1-510-933-8849

22/ 46



SNy,

e
AMEH':A "/ff"‘;\\/—:‘\\\‘ ACCREDITED

b CERT #4201.02

WORST CASE CONFIGURATION
RADIATED TEST
1. EUT position

All X, Y, and Z positions for horizontal / vertical antenna polarization were investigated to find the worst-case position.
Z position was selected for the final evaluation.

The test was performed with the EUT placed at the center of the turntable, as described in ANSI C63.10.

OUTPUT POWER SETTING
Frequency (MHz) Channel No Output Power Setting
2405 11 +6 dBm
2440 18 +6 dBm
2480 26 +6 dBm
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TEST CONFIGURATION
Radiated Emission
EUT

LIST OF SUPPORT EQUIPMENT

Equipment Type Model No. Serial No. Manufacturer | Qty Note
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9. TEST RESULT
9.1. DUTY CYCLE
Duty cycle is 100 % continuous.
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9.2. 6 dB BANDWIDTH / 99% BANDWIDTH MEASUREMENT

ANTO
IEEE 802.15.4 (OQPSK) 99% Bandwidth (kHz) 6 dB Bandwidth (kHz)
Frequency (MHz) Channel Result Result Limit
2405 11 2.315 1.585
2440 18 2.315 1.576 > 500
2 480 26 2.314 1.580
ANT 1
IEEE 802.15.4 (OQPSK) 99% Bandwidth (kHz) 6 dB Bandwidth (kHz)
Frequency (MHz) Channel Result Result Limit
2 405 11 2.305 1.585
2440 18 2.318 1.586 > 500
2 480 26 2.311 1.568
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= TEST PLOTS
ANTO

6dB BW :

CH 11 (2 405 MHz)

99% OBW : CH 11 (2 405 MHz)

ICenter 2.405 GHz

[ Keyrighe Spectru Analyzer - Gecupied BW -l
&L 5 ENSE 1 05:52:40 84 3y 12, 2025
eq 05000000 Center Freq: 2.405000000 GHz Radio Std: None
= Trig: Free Run AvglHold: 11
WFGsin:Low __#Aften: 30 dB Radio Device: BTS
Ref 20.00 dBm
Center Fre

2.405000000 GH|

[ Feysight Spectrim Analyzer - Decupied BW
AL

lCenter Freq 2.405000000 GHz

#IFGain:L ow

Center Freq: 2.405000000 GHz
Trig: Free Run
@Atten: 30 dB

05:53:00 A May 13, 2025
Radio Std: None
AvglHold: 11

Radio Device: BTS

Ref 20.00 dBm

Center Fre:
2.405000000 GH|

2.440000000 GH|

‘Center 2.405 GHz Span 4 MHz
WRes BW 100 kHz #VBW 300 kHz bt d | imes BW 62 kHz #VBW 180 kHz Sweep 1ms JRTEL
Auto Mal Auto Ma
O pied Bandwid o 0 dB QOccupied Bandwidth Total Power 13.8 dBm
06 Freq Offs 2.3154 MHz Freq Offs:
q Erro 6 of OBW Po 99.00 s Transmit Freq Error -15.700 kHz % of OBW Power  99.00 % ks
dB Bandwid 8 dB 6.00 dB x dB Bandwidth 3,962 MHz x dB -26.00 dB
6dB BW : CH 18 (2 440 MHz) 99% OBW: CH 18 (2 440 MHz)
T Keyiaht Specien Anyee - Occupied B0 = p] |- Kot Specem nstyeer - Gecopied W oy =
I : : 05:50:56 A4 May 12, 2025 oo . ; = i 05503 44 My 13, 2025
Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None Center Freq 2.440000000 GHz Canter Freq: 2.440000000 GHz Radio Std: None
WO Trig: Free Run AvglHold: 11 WO Trig: Free Run AvglHold: 111
#IFGain:Low #Aren: 30 dB Radio Device: BTS #IFGain-Low #Arten: 30 dB Radio Device: BTS
Ref 20.00 dBm Ref 20.00 dBm
Center Fre Center Fre:

2.440000000 GH|

2.480000000 GH|

Span 4 MHz CFSte ‘Center 2,44 GHz Span 4 MHz CF Stey
{#Res BW 100 kHz #VBW 300 kHz Sweep 1ms so0000kt] I #VBW 180 kHz Sweep 1ms o
Mal Mal
Occupied Bandwidth Total Power 13.2 dBm Occupied Bandwidth Total Power 13.8 dBm
2.3056 MHz FreqOffs 2.3149 MHz FreqOffs
Transmit Freq Error “12.971 kHz % of OBW Power  99.00 % Ha Transmit Freq Error -13.648 kHz % of OBW Power  99.00 % Lhi
x dB Bandwidth 1.576 MHz x dB -6.00 dB x dB Bandwidth 3.952 MHz x dB -26.00 dB
o,
6dB BW : CH 26 (2 480 MHz) 99% OBW : CH 26 (2 480 MHz)
T Rermaht Spacim Ancheer - Oocupred B T s Tll] [ Ferot Specm Andien- Decopied W ey
b -1 r 05155150 i Hay T R 060010 4 ay
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radic Std: Non Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: Non
=+ Trig: Fres Run AvglHeld: 111 Trig: Free Run AvglHold: 11
#IFGain:Low #Atten: 30 dB Radio Device: BTS #IFGain:L ow #Atten: 30 dB Radio Device: BTS
Ref 20.00 dBm Ref 20.00 dBm
Center Fre: Center Fre

2.480000000 GH|

Span 4 MHz CFSte ‘Center 2,48 GHz Span 4 MHz CF Stey
[#Res BW 100 kHz #VBW 300 kHz Sweep 1ms 200000 k0] i #VBW 180 kHz Sweep 1ms o
Mal Mal
Occupied Bandwidth Total Power 13.4 dBm Occupied Bandwidth Total Power 13.9 dBm
2.3034 MHz FreqOffs 2.3143 MHz FreqOffs
Transmit Freq Error -14.993 kHz % of OBW Power  99.00 % Ha Transmit Freq Error -16.478 kHz % of OBW Power  99.00 % Lhi
x dB Bandwidth 1.580 MHz x dB -6.00 dB x dB Bandwidth 3.953 MHz x dB -26.00 dB
Note(s):
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= TEST PLOTS
ANT 1

ight Spectrum Analyzer - Gecupied BW

6dB BW

: CH 11 (2 405 MHz)

99% OBW : CH 11 (2 405 MHz)

000000 GHz

HFGain:Low

‘Center Freqg 2

Center Fra

W Trig: Free

n
#Anen: 30 4B

2.405000000 GHz

06:21:44 M May 12, 2025

Radio Std: None
AvglHold:>111

Radio Device: BTS

[ Keysight Spectmam Analyzer - Occupied BW
AL

Center Freq 2.405000000 GHz

Center Freq: 2.405000000 GHz

o Trig: Free

062204 44 May 13, 2025
Radio 5td: None

n AvglHold: 1i1
#FGoinLow  #Amen: 30 dB Radio Device: BTS
Ref 20.00 dBm Ref 20.00 dBm
Center Fre Center Fre:
2.405000000 GH| 2405000000 GH|

Span 4 MHz CFste ‘Center 2.405 GHz Span 4 MHz CF Stey
#Res BW 100 kHz #VBW 300 kHz Sweep 1ms oyt | isRes BW 62 kHz #VBW 180 kHz Sweep 1ms 400.000 kH
Ma Auto May

Occupied Bandwidth Total Power 14.6 dBm Occupied Bandwidth Total Power 15.2 dBm
2.2983 MHz oo 2.3052 MHz e
Transmit Freq Error -13.495 kHz % of OBW Power 99.00 % LL, Transmit Freq Error -13.209 kHz % of OBW Power 99.00 % oH

x dB Bandwidth 1.585 MHz x dB -6.00 dB x dB Bandwidth 3.951 MHz x dB -26.00 dB

[v)
6dB BW : CH 18 (2 440 MHz) 99% OBW: CH 18 (2 440 MHz)
[ Vst Spectrum Analyzer - Gecupied BV > (=g | Feioht Spectnam Anabyzer - Occupied BW Prm =
L 5 £ 06:25:04 A4 May 13, 2025 R R o 3 06:25:24 A May 13, 2025
2.440000000 GHz 440000000 GHz Radio Std: Non Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None
— n AvglHold:>1i1 o Trig: Free Run AvglHold: 1i1
HFGain-Low Radio Device: BTS AFGoin-Low  #Aten: 30 dB Radio Device: BTS
Ref 20.00 dBm Ref 20.00 dBm
Center Fre Center Fre:
2.440000000 GH|

2.440000000 GH|

Span 4 MHz CFSte ‘Center 2,44 GHz Span 4 MHz CF Stey
{#Res BW 100 kHz #VBW 300 kHz Sweep 1ms 200000 k0] i #VBW 180 kHz Sweep 1ms o
Mal Mal
Occupied Bandwidth Total Power 14.5 dBm Occupied Bandwidth Total Power 15.0 dBm
2.3110 MHz FreqOffs 2.3185 MHz FreqOffs
Transmit Freq Error -14.487 kHz % of OBW Power  99.00 % Ha Transmit Freq Error -16.104 kHz % of OBW Power  99.00 % Lhi
x dB Bandwidth 1.586 MHz x dB -6.00 dB x dB Bandwidth 3.961 MHz x dB -26.00 dB
o,
6dB BW : CH 26 (2 480 MHz) 99% OBW : CH 26 (2 480 MHz)
T Xeyighs Specam Anaheer - Occupled B TR [= Kerioh Specmem nshyzer - Occoplea oW =
o . v : s 1 06:32:26 44 May 12,2025 b <. : = q 0632140 84 May 13, 2025
Center Freq 2.480000000 GHz Center Freq: 2480000000 GHz Radio Std: None Center Freq 2.480000000 GHz Center Freq: 2.430000000 GHz Radio Std: None
WO Trig: Free Run AvglHold:> 11 Trig: Free Run AvglHold: 111
#IFGain:Low #Aren: 30 dB Radio Device: BTS #IFGain-Low #Arten: 30 dB Radio Device: BTS
Ref 20.00 dBm Ref 20.00 dBm
Center Fre: Center Fre
2.480000000 GH|

#Res BW 100 kHz

Span 4 MHz

2.480000000 GH|

‘Center 2,48 GHz Span 4 MHz
#VBW 300 kHz Sweep 1ms i |+ #VBW 180 kHz Sweep 1ms JRCho
Mal Mal
Occupied Bandwidth Total Power 14.6 dBm Occupied Bandwidth Total Power 15.1 dBm
2.3022 MHz FreqOffs 2.3107 MHz FreqOffs
Transmit Freq Error “4.777 kHz % of OBW Power  99.00 % Ha Transmit Freq Error -15.732 kHz % of OBW Power  99.00 % Lhi
x dB Bandwidth 1.568 MHz x dB -6.00 dB x dB Bandwidth 3.960 MHz x dB -26.00 dB
Note(s):
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9.3. OUTPUT POWER

Peak Power
ANTO
IEEE 802.15.4 (OQPSK) Test Result
Fr?:nu:zr;cy Channel No. Measured Power(dBm) Limit (dBm) Result
2 405 11 6.389 <30 Compliant
2 440 18 6.332 <30 Compliant
2480 26 6.480 <30 Compliant
ANT 1
IEEE 802.15.4 (OQPSK) Test Result
Fr((elelu:zr;cy Channel No. Measured Power(dBm) Limit (dBm) Result
2 405 11 7.619 <30 Compliant
2 440 18 7.566 <30 Compliant
2480 26 7.722 <30 Compliant
[®] TEST PLOTS
ANTO

Output Power : CH 11 (2 405 MHz) Output Power : CH 18 (2 440 MHz)

S [ Ko oo A gt 28
%

Frequency

[ Keysight Spectrum Anshzer - Swept S

A5ép 05, 2025

Avg Type: Log-Pwr 0000000 Avg Type: Log-Pur

o Trig: FreeRun AvglHold: 111 Ay il e e Trig: Free Run AvglHold: 1/1
#Anten: 30 dB \FGainLow  #Atten: 30 0B
Auto Tul
Center Freq Center Freq|
2.405000000 GH: 2.440000000 GHz|
StartFr
2.437000000 GH:
Stop Fri
2.443000000 GH:
CF Ste
600,000 kH;
|Auto Ma
Freq Offs
OH:
Scale
Center 2.405000 GHz Span 6.000 MHz e 440000 pan 6.000 Log d
#Res BW 1.8 MHz #VBW 6.0 MHz Sweep 1.000 ms (1001 pts), #Res B 8 #VBW 6.0 000 00
uss sTATUS! nsa TS,
Output Power : CH 26 (2 480 MHz)
[ ersight Spectrum Anatyzer - Swept 54 B
- _ n
AvgT P
Center Freq 2.480000000 G R Av?\H:\’;. Loa By
IFGain &Atten: 30 dB €
Mkr1 2.479 § Hz
6.480 dBm
Center Freg
2480000000 GH:
Center 2.480000 GHz Span 6.000 MHz
#Res BW 1.8 MHz #VBW 6.0 MHz Sweep 1.000 ms (1001 pts)|
uss sTATUS
Note(s) :
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ANT 1
Output Power : CH 11 (2 405 MHz) Output Power : CH 18 (2 440 MHz)
7T e———ry ] [ Ko e e T
R E N 08510 Sép 05, 2025 3 R LI 85!
05000000 Avg Type: Log-Pwr 0000000 Avg Type: Log-Pwr
L Trig: Free Run AvglHold: 11 AL Trig: Free Run AvglHold: 111
G tow | #Atten: 305 F i low _#Atten: 30 4B
Auto Tu Auto Tu
0.00 d B 0.00 d B
Center F CenterF
2.405000000 GH; 2.440000000 GH:
StartFr Start Fr
2.402000000 GH 2.437000000 GH
StopFr Stop Fr
2.408000000 GH 2.443000000 GH
CF st CF St
600000 kH: 600,000 kH:
Auto Man |Auto Ma
Freq Offst Freqoffs
aH oH
Scale Type] Scale
405000 pan 6.000 Log Lin 440000 pan 6.000 Log it
BW 1.8 #VBW 6.0 000 00 #R g BW 6.0 000 00
Output Power : CH 26 (2 480 MHz)
T —r—Y e
" i ] a ep 15,2025
80000000 Avg Type: Log-Pwr
et Trig: Free Run AvglHold: 111
IFGain:Low #Atten: 30 dB
Auto Tu
0.00 d B
Center F
2.480000000 GH;
StartFr
2477000000 GH
StopFr
2483000000 GH
CF st
500,000 kH:
Auto Ma
Freq Offs:
oH
Scale
480000 pan 6.000 Log i
# B 8 B 0 000 00
Note(s):
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9.4. POWER SPECTRAL DENSITY
ANT O

IEEE 802.15.4 (OQPSK) Test Result
Frequency Measured Level Limit
(MHz) Channel No. (dBm/3kHz) (dBm/3kHz) Result
2405 11 -0.601 < 8.000 Compliant
2440 18 -0.595 < 8.000 Compliant
2480 26 -0.886 < 8.000 Compliant
ANT 1
IEEE 802.15.4 (OQPSK) Test Result
Frequency Measured Level Limit
(MHz) channelnss (dBm/3kHz) (dBm/3kHz) Rl
2405 11 0.376 < 8.000 Compliant
2440 18 0.617 < 8.000 Compliant
2480 26 1.105 < 8.000 Compliant
Note(s) :
(=] TEST PLOTS
ANTO

PSD : CH 11 (2 405 MHz)

PSD : CH 18 (2 440 MHz)

[ Keysight Spectrum Anshyzer - Swept A
k.

Avg Typ: Log-PwT

[LED

(= Xeysight Spectrum Analyzer - Swept SA
kL

08:56:43 4M Sep 05, 2025

0000000 Avg Type: Log-Pur

PNO: Wids —+— 1710 Free Run Avg|Hold: 1001100 ho Wide e Trig: FreeRun AvglHold: 1001100
IFGainLow _ #Atten: 30 dB IFGain:Low ___ #Atten: 30 dB
Auto Tul Auto Tu
0.00 E 00 d B
Center Fi CenterF
2.405000000 GH: 2.440000000 GH:
StartFr StartFr
2402685638 GH: 2.437700618 GH;
StopFr Stop Fri
2407314352 GH; 2.442299382 GH;
CF Stej CF Ste|
42872 kH 459,876 kH:
Ma
Freq Offs: FreqOffs
0H
Scale Type| Scale
405000 529 Log 440000 n Log i
#R 0 0 0 0
E
PSD : CH 26 (2 480 MHz)
[ Keyright Spectrum Anabyzer - Smept 54
R N
80000000 Avg Type: Log-Pwr
N Wi~ Trig: Free Run AvglHold: 1001100
IFGainlow  #Atten: 30 d8
Auto Tul
0.00 B
Center Fi
2.480000000 GH;
StartFr
2477695476 GH;
‘StopFr
2482304524 GH;
CF Stey
450,905 kH
Auto
Freq Offs:
Scale
480000 509 Log
0
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= TEST PLOTS

ANT 1

PSD:

CH 11 (2 405 MHz)

PSD : CH 18 (2 440 MHz)

[ Keysight Spectrum Anshyzer - Saept A
R
05000000

I Gain:Low

PHO: Wide -

[

Sep U, 2025

Avp Type: Log-Pwr
Trig: Free Run Avg[Hold: 1001100
#Atten: 30 dB

Auto Tul

Center Fi
2.405000000 GH

[ Weyight Spectrum Analyze - Swept 54
&L
0000000 Avg Type: Log-Pwr
Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB

PNO: Wida ~+—
IFGain:Low

Auto Tu

CenterF
2.440000000 GH:

StartFr StartFr
2.402700821 GH: 2.437690910 GH;
StopFr Stop Fri
2407299179 GH; 2442309090 GH:;
CF St CF st
459836 kH: 461,818 kH:
Auto Ma |Auto. Ma
Freq Offs: FreqOffs
0 H; 0 H:
Scale Type| Scale
405000 9 Log Liny 440000 6 Log i
R 0 0 0 2 0 0
= stamus use I
PSD : CH 26 (2 480 MHz)
[ Fepsioht Spectnum Ansbzes - Smept SA ==
® ]
80000000 Avg Type: Log-Pwr
N Wi~ Trig: Free Run AvglHold: 100100
IFGain:Low #Atten: 30 dB
Auto Tu
0.00 0 B
Center Fi
2.480000000 GH;
startFr
2477691599 GH:
StopFr
2.482308401 GH:
CF St
461,680 kH:
Mar
Freq Offs:
0 H;
Scale
480000 5 Log i
: 0 4.920 0
Note(s) :
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9.5. CONDUCTED BAND EDGE & SPURIOUS EMISSIONS
Out of Band Emissions at the Band Edge
ANTO
IEEE 802.15.4 (OQPSK) Test Result
Frequency .. Measured Level Limit
[MHz] Channel No. Position [dBc] [dBc] Result
2 405 11 Low 39.951 >20 Compliant
2480 26 High 36.261 >20 Compliant
ANT 1
IEEE 802.15.4 (OQPSK) Test Result
Frequency .. Measured Level Limit
Ch I No. Posit Result
[MHZ] anne (o] osition [dBC] [dBC] esu
2 405 11 Low 40.606 >20 Compliant
2480 26 High 36.234 >20 Compliant
[®] TEST PLOTS
CH 11 (2 405 MHz) - ANT 0 CH 26 (2 480 MHz) - ANT 0
= ot e o _ - e | e =
| 2.400000000 TR Q?J!\';'ﬁf"r’” - Center Freq 2.483500000 G . Sl
IFGain:Low #Anten: 20 dB n Ao IFGain:Low #Aren: 20 dB Frsn
0.00 dB 9 B Ref 10.00 dBm
Center Fre Center Fre
2.400000000 GH| 2.483600000 GH|
StartFr StartFr
2393000000 GH| 2476500000 GH|
Stop Fr Stop Fr
2.407000000 GH| 2.490500000 GH|
CF Ste| CF Ste|
1.400000 MH| 1.400000 MH|
Auto Mal Auto Mal
Freq Offse] Freq Offse
O H| O H|
Scale Scale
00000 a 00 ] Center 2.483500 GHz Span 14.00 MHz{i&E]
00 B 00 eep 00 001 p Res BW 100 kHz #VBW 300 kHz A00 ms (1001 pts)|
CH 11 (2 405 MHz) - ANT 1 CH 26 (2 480 MHz) - ANT 1
= e o ; =1 | P . =
lCenter Freq 2.400000000 G N, roorun :V?Jm' 1‘;:’?"‘" - beler Freq 2.483500000 G B reeRun :g;:;-‘mv-?w -
IFGain;Low #Atten: 20 dB e IFGain: #Atten: 20 dB J—
Ref 10.00 dBm Ref 10.00 dBm
Center Fre Center Fre
2.400000000 GH| 2.483500000 GH|
StartFr StartFr
2.393000000 GH| 2.476600000 GH|
StopFr Stop Fr
2407000000 GH| 2.490500000 GH|
CF Stey CF Stey
1.400000 MH| 1.400000 MH|
Auto Mal Auto Ma
Freq Offs: Freq Offs:
O H| O H
Scale Scale
Center 2.400000 GHz Span 14.00 MHz |5 Center 2.483500 GHz Span 14.00 MHz |5

#Res BW 100 kHz #VBW 300 kHz

Sweep 1.400 ms (1001 pts);

#Res BW 100 kHz

#VBW 300 kHz

Sweep 1.400 ms (1001 pts)

Note(s) :
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Conducted Spurious Emissions

ANTO
IEEE 802.15.4 (OQPSK) Test Result
Frequency .. Measured Level Limit
[MHz] Channel No. Position [dBc] [dBc] Result
2402 0 Low 42.336 220 Compliant
2 440 18 Middle 42.678 >20 Compliant
2480 26 High 43.002 220 Compliant
ANT 1
IEEE 802.15.4 (OQPSK) Test Result
Frequency . Measured Level Limit
[MHz] Channel No. Position [dBc] [dBc] Result
2402 0 Low 44.208 220 Compliant
2440 18 Middle 44,724 220 Compliant
2480 26 High 45.304 220 Compliant
& TEST PLOTS
30 MHz-1GHz-ANTO,CHO 1GHz-3 GHz-ANTO,CHO

[ Keysight Spectrum Analyzer - Swept 54
AL

beler Freq 2.000000000 GHz
PN

0s:

Avg Type: Log-Pwr
Fast —+— Trig: Free Run AvglHold: 111

Center Freq 515.000000 MHz - Avg Type: Log-Par
PNO:

Fast ~+- Trig: Free Run AvgHold: 11

IFGain:Low #Atten: 10 dB IFGain:Low #Atten: 20 dB
LI Mkr2 2.698 60 GHz AUt
19 didiv__Ref 10.00 dBm ) -45.135 dBm
Center Fre Center Fre
516.000000 MH 2000000000 GH|
Start Fri Start Fri
30.000000 MH| 1.000000000 GH|
Stop Fr Stop Fr
1.000000000 GH| 3000000000 GH|
L1071 || Start 1.000 GHz CF Stey
57.000000 M| |2 200.000000 MH
Auto Maf = — |Auto Miaf
2.405 10 GHz|
FreqoOffs 2698 80 GHz, FreqoOffs
aH aH
Scale Scale
Start 0.0300 GHz Stop 1.0000 GHz |5 _ |Leg
#Res BW 100 kHz #VBW 300 kHz Sweep 93.33 ms (40001 pts
3GHz-10GHz—-ANTO,CHO 10 GHz - 25 GHz
[ Kepsioht Spectmam Azt~ Swept SA e Tel] [ Keviant Spectnam Anabyer- Swept A po e
" : = o b - s :
Center Freq 6.500000000 GHz Avg Type: Log-Pwr Center Freq 17.500000000 GHz Avg Type: Log-Pwr
e Trig: Fres Run AvglHold: 111 o W Trig: Free Run AvglHold: 111
FGain:Low #Arten: 20 dB #Aren: 10 dB
Auto Tung Auto Tung
Center Fre: Center Fre:
6500000000 GH] 17.600000000 GH|
StartFr StartFr
3000000000 GH| 10.000000000 GH|
Stop Fr Stop Fr
10.000000000 GH| 26.000000000 GH
CF Stey CF Stey
700.000000 MH 1.500000000 GH]
Ma Auto Ma
Freq Offss Freq Offss
aH aH
Scale Scale
Stop 10.000 GHz |5 Stop 25.000 GHz |5
Sweep 669.3 ms (40001 pts) Sweep 1.435 s (40001 pts]
Note(s) :
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9.6. RADIATED SPURIOUS EMISSIONS
Frequency Range : Below 1 GHz
Test Mode IEEE 802.15.4 (OQPSK)
Antenna 0
Operating Frequency 2 405 MHz (CH 11)
. Reading Factor Level Limit Margin
“(*:nfz';cy Polarization | (dBuV) (dB) (dBuv/m) (dBuv/m) (dB)
PK Corr? | Duty AV PK AV PK AV PK
No major peaks found
Test Mode IEEE 802.15.4 (OQPSK)
Antenna 0
Operating Frequency 2 440 MHz (CH 18)
. Reading Factor Level Limit Margin
"(*,'j'nfz';cy Polarization | (dBuV) (dB) (dBuv/m) (dBuv/m) (dB)
PK Corr? | Duty AV | Pk AV | Pk Av | ek
No major peaks found
Test Mode IEEE 802.15.4 (OQPSK)
Antenna 0
Operating Frequency 2 480 MHz (CH 26)
F Reading Factor Level Limit Margin
“(*:A‘:fz';cy Polarization | (dBuV) (dB) (dBuv/m) (dBuv/m) (dB)
PK Corr.! Duty AV PK AV PK AV PK
No major peaks found
Note(s) :

1. Correction Factor: Antenna Factor + Cable loss + Preamplifier Gain
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Test Mode IEEE 802.15.4 (OQPSK)
Antenna 1
Operating Frequency 2 405 MHz (CH 11)
Reading Factor Level Limit Margin
F“(*:'nfz';cy Polarization | (dBuV) (d8) (dBuv/m) (dBuv/m) (dB)
PK Corr.! | Duty AV PK AV PK AV PK
No major peaks found
Test Mode IEEE 802.15.4 (OQPSK)
Antenna 1
Operating Frequency 2 440 MHz (CH 18)
. Reading Factor Level Limit Margin
"f.?,.fz';cy Polarization | (dBuV) (dB) (dBuv/m) (dBuv/m) (dB)
PK Corr? | Duty AV | PK AV | PK AV PK
No major peaks found
Test Mode IEEE 802.15.4 (OQPSK)
Antenna 1
Operating Frequency 2 480 MHz (CH 26)
. Reading Factor Level Limit Margin
“(*,‘j'n‘;ez';cy Polarization | (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
PK Corr? | Duty AV | Pk AV | Pk Aav | ek
No major peaks found
Note(s) :
1. Correction Factor: Antenna Factor + Cable loss + Preamplifier Gain
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Frequency Range : Above 1 GHz
Test Mode IEEE 802.15.4 (OQPSK)
Antenna 0
Operating Frequency 2 405 MHz (CH 11)
Frequency o Reading Factor Level Limit Margin
(MHz) Polarization | (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
PK corr.? Duty AV PK AV PK AV PK
2 334.558 \Y 58.3 -8.9 -20.0 29.4 49.4 54 74 24.6 24.6
2 335.046 H 56.7 -8.9 -20.0 27.8 47.8 54 74 26.2 26.2
4 809.064 Vv 51.2 -3.4 -20.0 27.8 47.8 54 74 26.2 26.2
4 809.096 H 50.6 -3.4 -20.0 27.2 47.2 54 74 26.8 26.8
Test Mode IEEE 802.15.4 (OQPSK)
Antenna 0
Operating Frequency 2 440 MHz (CH 18)
Frequency o Reading Factor Level Limit Margin
(MHz) Polarization | (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
PK corr.? Duty AV PK AV PK AV PK
2370.723 H 58.5 -8.7 -20.0 29.8 49.8 54 74 24.2 24.2
2373.196 Vv 58.7 -8.7 -20.0 30.0 50.0 54 74 24.0 24.0
4878.976 Vv 56.4 -3.1 -20.0 333 53.3 54 74 20.7 20.7
4.879.470 H 55.6 -3.1 -20.0 32.5 52.5 54 74 21.5 21.5
Test Mode IEEE 802.15.4 (OQPSK)
Antenna 0
Operating Frequency 2 480 MHz (CH 26)
Frequency o Reading Factor Level Limit Margin
(MH2) Polarization | (dBuV) (dB) (dBuv/m) (dBuv/m) (dB)
PK Corr.? Duty AV PK AV PK AV PK
2548.414 H 57.2 -7.9 -20.0 29.3 49.3 54 74 24.7 24.7
2 550.099 Vv 59.5 -7.9 -20.0 31.6 51.6 54 74 224 22.4
4958.951 Vv 57.0 -2.8 -20.0 34.2 54.2 54 74 19.8 19.8
4960.498 H 54.6 -2.8 -20.0 31.8 51.8 54 74 22.2 22.2
Note(s) :

1. Correction Factor: Antenna Factor + Cable loss + Preamplifier Gain
2. AV Level = Measured Power(dBm) + Correction Factor(dB) + Duty Cycle Correction Factor(dB).
Since the max possible operation duty cycle is max. 10.0 % over 100 ms window, duty cycle correction factor (DCCF)
was applied to derive the average field strength level from the peak.
Duty = 20log(10.0 ms / 100 ms) = -20.0 dB
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Test Mode IEEE 802.15.4 (OQPSK)
Antenna 1
Operating Frequency 2 405 MHz (CH 11)
Frequency - Reading Factor Level Limit Margin
(MHz) Polarization | (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
PK Corr.! Duty AV PK AV PK AV PK
2373.316 Vv 56.7 -8.7 -20.0 28.0 48.0 54 74 26.0 26.0
2 340.937 H 60.2 -8.9 -20.0 313 51.3 54 74 22.7 22.7
4.810.575 \Y 56.7 -3.4 -20.0 333 53.3 54 74 20.7 20.7
4810.741 H 54.7 -3.4 -20.0 313 51.3 54 74 22.7 22.7
Test Mode IEEE 802.15.4 (OQPSK)
Antenna 1
Operating Frequency 2 440 MHz (CH 18)
Frequency o Reading Factor Level Limit Margin
(MHz) Polarization | (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
PK Corr.! Duty AV PK AV PK AV PK
2369.787 \Y 58.6 -8.7 -20.0 29.9 49.9 54 74 241 24.1
2370.232 H 61.6 -8.7 -20.0 32.9 52.9 54 74 211 21.1
4 880.853 H 54.7 -3.1 -20.0 31.6 51.6 54 74 22.4 22.4
4 880.973 \Y 56.5 -3.1 -20.0 33.4 53.4 54 74 20.6 20.6
Test Mode IEEE 802.15.4 (OQPSK)
Antenna 1
Operating Frequency 2 480 MHz (CH 26)
Frequency o Reading Factor Level Limit Margin
(MHz) Polarization | (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
PK Corr.Y Duty AV PK AV PK AV PK
2 540.864 H 56.1 -7.9 -20.0 28.2 48.2 54 74 25.8 25.8
2 551.061 \Y 57.8 -7.9 -20.0 29.9 49.9 54 74 24.1 24.1
4958.958 \Y 57.4 -2.8 -20.0 34.6 54.6 54 74 19.4 19.4
4961.018 H 55.2 -2.8 -20.0 32.4 52.4 54 74 21.6 21.6
Note(s) :

1. Correction Factor: Antenna Factor + Cable loss + Preamplifier Gain
2. AV Level = Measured Power(dBm) + Correction Factor(dB) + Duty Cycle Correction Factor(dB).
Since the max possible operation duty cycle is max. 10.0 % over 100 ms window, duty cycle correction factor (DCCF)
was applied to derive the average field strength level from the peak.
Duty = 20log(10.0 ms / 100 ms) = -20.0 dB

Report No.: HA2506-0043-R01-01

This document may not be copied or reproduced (reprinted) without written consent by HCT America, Inc.
HCT America, Inc., 840 Yosemite Way, Milpitas, CA 95035, USA TEL: +1-510-933-8848 FAX: +1-510-933-8849

38/46



nuy
RN

- S ?

PA— o e

i

[® TEST PLOTS

Radiated Spurious Emission 9 kHz — 30 MHz (Antenna Position 90°) : ANTO (CH 11)
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Radiated Spurious Emission 9 kHz — 30 MHz (Antenna Position 180°) : ANTO (CH 11)
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Note:
1. There were no major peaks and representative plots are included in this report
2. The plots include all used factor values for cables, antenna, preamplifier, etc.
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= TEST PLOTS

Radiated Spurious Emission 9 kHz — 30 MHz (Antenna Position Bent over) : ANTO (CH 11)
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Radiated Spurious Emission 30 MHz — 1 GHz : ANTO (CH 11)
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o b 1
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Note:
1. There were no major peaks and representative plots are included in this report
2. The plots include all used factor values for cables, antenna, preamplifier, etc.
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= TEST PLOTS

Radiated Spurious Emission 1 GHz — 3 GHz : ANT1 (CH 18)
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Radiated Spurious Emission 3 GHz — 18 GHz : ANT1 (CH 26)
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Note:
1. There were no major peaks and representative plots are included in this report
2. The plots include all used factor values for cables, antenna, preamplifier, etc.
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Radiated Spurious Emission 18 GHz — 26 GHz : ANTO (CH 11)
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Note:
1. There were no major peaks and representative plots are included in this report
2. The plots include all used factor values for cables, antenna, preamplifier, etc.
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9.7. RADIATED RESTRICTED BAND EDGES
Test Mode IEEE 802.15.4 (OQPSK)
Antenna 0
Operating Frequency 2 405 MHz (CH 11)
F Reading Factor Level Limit Margin
’f:n‘:fz';cy Polarization | (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
PK Corr.Y Duty AV PK AV PK AV PK
2 341.641 H 57.5 -8.9 -20.0 28.6 48.6 54 74 25.4 25.4
2332.948 \ 58.4 -8.9 -20.0 29.5 49.5 54 74 24.5 24.5
Test Mode IEEE 802.15.4 (OQPSK)
Antenna 0
Operating Frequency 2 480 MHz (CH 26)
. Reading Factor Level Limit Margin
"f.?,.fz';cy Polarization | (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
PK Corr.t Duty AV PK AV PK AV PK
2483.513 75.3 -8.2 -20.0 47.1 67.1 54 74 6.9 6.9
2 483.572 H 73.5 -8.2 -20.0 45.3 65.3 54 74 8.7 8.7
Note(s) :

1. Correction Factor: Antenna Factor + Cable loss + Preamplifier Gain
2. AV Level = Measured Power(dBm) + Correction Factor(dB) + Duty Cycle Correction Factor(dB).
Since the max possible operation duty cycle is max. 10.0 % over 100 ms window, duty cycle correction factor (DCCF)
was applied to derive the average field strength level from the peak.
Duty = 20log(10.0 ms / 100 ms) = -20.0 dB

(=] TEST PLOTS
Radiated Band Edges : ANTO (CH 11) Radiated Band Edges : ANTO (CH 26)
[dB (uV/m) ] [dB (uV/m
= E f
1‘ €0 ; [ =]
8 5oL 50 T Nt
B sl o m . e = P —
Freguency [MHEz Frequency [MH
Note(s) :
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Test Mode IEEE 802.15.4 (OQPSK)
Antenna 1
Operating Frequency 2 405 MHz (CH 11)
F Reading Factor Level Limit Margin
"(’:nfz';cy Polarization | (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
PK Corr.Y Duty AV PK AV PK AV PK
2 335.236 59.5 -8.9 -20.0 30.6 50.6 54 74 23.4 234
2341.284 58.3 -8.9 -20.0 29.4 494 54 74 24.6 24.6
Test Mode IEEE 802.15.4 (OQPSK)
Antenna 1
Operating Frequency 2 480 MHz (CH 26)
. Reading Factor Level Limit Margin
"f.?,.fz';cy Polarization | (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
PK Corr.t Duty AV PK AV PK AV PK
2 483.500 H 77.2 -8.2 -20.0 49.0 69.0 54 74 5.0 5.0
2483.521 \ 76.1 -8.2 -20.0 47.9 67.9 54 74 6.1 6.1
Note(s) :

1. Correction Factor: Antenna Factor + Cable loss + Preamplifier Gain
2. AV Level = Measured Power(dBm) + Correction Factor(dB) + Duty Cycle Correction Factor(dB).
Since the max possible operation duty cycle is max. 10.0 % over 100 ms window, duty cycle correction factor (DCCF)
was applied to derive the average field strength level from the peak.
Duty = 20log(10.0 ms / 100 ms) = -20.0 dB

(W TEST PLOTS

Radiated Band Edges : ANT1 (CH 11)

Radiated Band Edges : ANT1 (CH 26)

112

““‘H‘|U

Frequency

[dB (uV/m) ]

112

Al

Note(s) :
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9.8. RECEIVER SPURIOUS EMISSION

Frequency Range : Below 1 GHz

Test Mode

IEEE 802.15.4 (OQPSK)

Operating Frequency

2 405 MHz (CH 11)

This document may not be copied or reproduced (reprinted) without written consent by HCT America, Inc.

HCT America, Inc., 840 Yosemite Way, Milpitas, CA 95035, USA TEL: +1-510-933-8848 FAX: +1-510-933-8849

Frequency Polarization Reading Corr. V) Total Limit Margin Measurement
(MHz) (dBuv) (dB) (dBuV/m) (dBuVv/m) (dB) Type
No major peaks found
Frequency Range : Above 1 GHz
Test Mode IEEE 802.15.4 (OQPSK)
Operating Frequency 2 405 MHz (CH 11)
Frequency Polarization Reading Corr. V) Total Limit Margin Measurement
(MHz) (dBuVv) (dB) (dBuV/m) (dBuV/m) (dB) Type
No major peaks found
Note(s) :
1. Correction Factor: Antenna Factor + Cable loss + Preamplifier Gain
2. The test was conducted in CH 0, which is a worst-case mode
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Receiver Spurious Emission below 1 GHz : ANTO (CH 11)
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Receiver Spurious Emission above 1 GHz : ANTO (CH 11)
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Note:

1. There were no major peaks and representative plots are included in this report
2. The plots include all used factor values for cables, antenna, preamplifier, etc.
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9.9. ACPOWERLINE CONDUCTED EMISSIONS

Frequency ‘ Reading Corr.V Level Limit Margin
(MHz) Line (dBuV) (dB) (dBpV) (dBuv) (dB)
QP CAV QP CAV QP CAV QP CAV
0.394 L1 -6.3 -6.9 9.6 33 2.7 58 48 54.7 453
0.511 L1 -6.1 -7.2 9.6 3.5 24 56 46 52.5 43.6
3.244 L1 -4.9 -5.8 9.8 4.9 4.0 56 46 51.1 42.0
4.197 L1 -4.4 -5.3 9.8 5.4 4.5 56 46 50.6 41.5
5.978 L1 -4.0 -4.8 9.8 5.8 5.0 60 50 54.2 45.0
24.188 L1 -2.1 -4.0 10.3 8.2 6.3 60 50 51.8 43.7
Reading 1) Level Limit Margin
F“(*;'n“:z';‘y Line (dBuv) C;’;;) (dBuv) (dBuv) (dB)
QP CAV QP CAV QP CAV QP CAV
0.248 N -4.9 -5.9 9.6 4.7 3.7 61.8 51.8 57.1 48.1
2.384 N -5.0 -6.2 9.7 4.7 3.5 56 46 51.3 42,5
2.706 N -5.0 -6.1 9.7 4.7 3.6 56 46 51.3 424
4.253 N -4.1 -5.1 9.8 5.7 4.7 56 46 50.3 41.3
11.660 N -4.1 -5.0 10.1 6.0 5.1 60 50 54.0 44.9
28.206 N -3.7 -4.7 10.4 6.7 5.7 60 50 53.3 443
Note(s) :

1. Quasi-peak(Final Result) = Reading Value + Correction Factor
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[=] TEST PLOTS
AC Line Conducted Emission (L1)
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10. LIST OF TEST EQUIPMENT
No. Instrument Model No. Calibration Due Manufacture Serial No.
(mm/dd/yy)
X (fif‘:i' ﬁg'ag‘g:';) ESW44 10/15/2025 Rohde & Schwarz 102015
X ( lf)igH”Za'N/;':'Syéel_: ) N9020A 10/17/2025 Keysight MY53280148
X (20 d;}%‘é"f;?; Ghy | CFADC262002 10/17/2025 CERNEX -
X o Ogg‘:\;’@”fe;o":mz) HLA 6121 09/12/2025 TESEQ 43964
X (gng\(/l)ﬁZAN“;egaj) 186 10/22/2026 Sunol A071116
X | 1”8:;6”;:2“:2) DRH-118 12/04/2026 Sunol A061616
X LNA PAM-118A 01/15/2026 Com-Power 18040074
(1 GHz ~ 18 GHz)
X ( 1:Zr:zA”nZ%ngilz) DRH-1840 01/16/2027 Sunol 17121
M| s GHZL'\NUZ oGHy | CBL18405045-01 12/03/2025 CERNEX, Inc. 27973
X High Pass Filter 5’5’;‘_‘;2%;;1%& 10/17/2025 Wainwright 9
X | DCPower Supply E36232A 06/03/2026 Keysight MY61003849
|Z EMI Test Receiver ESR3 12/06/2025 Rohde & Schwarz 102363
|Z LISN ENV216 12/06/2025 Rohde & Schwarz 101349
|Z True RMS Multimeter 887 01/02/2026 FLUKE 60890735
Note(s) :

1. Equipment listed above that calibrated during the testing period was set for test after the calibration.
2. Equipment listed above that has a calibration due date during the testing period, the testing is completed before

equipment expiration date.
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APPENDIX A. TEST SETUP PHOTOS

The setup photos are provided as a separate document.
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APPENDIX B. PHOTOGRAPHS OF EUT
B.1. EXTERNAL PHOTOS
The external photos are provided as a separate document.
B.2. INTERNAL PHOTOS
The internal photos are provided as a separate document.
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END OF TEST REPORT
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