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We hereby certify that:

The above equipment was tested by SGS Taiwan Ltd. Central RF Lab The test data, data
evaluation, test procedures, and equipment configurations shown in this report were made in
accordance with the procedures given in ANSI C63.10:2013 and the energy emitted by the
sample EUT comply with FCC rule part §15.247, ISED RSS-Gen and RSS-247.

The results of this report relate only to the sample identified in this report.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FrIESAR - IR EGSEREHNA LA - FRFLELERTIOR « RRERGANFHMEHF » R HHER -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com.tw/Terms-and-Conditions and for electronic format
documents, subject to Terms and Conditions for Electronic Documents at http://www.sgs.com.tw/Terms-and-Conditions. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues
defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The
Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot
be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law.

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan/z7#* % 7 "% %374 A £ F % 7 1 8 134 55

cARRPHRFF LD | 1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.SgS.com.tw
Member of SGS Group



Report No.: TERF2406001611E2
Page: 2 of 70

Revision History

Report Number |Revision Description Issue Date |Revised By | Remark

TERF2406001611E2 00 Original Jul. 31, 2024 | Candice Li

Note:
1~ The remark "*" indicates modification of the report upon requests from certification

body.
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1 GENERAL INFORMATION

1.1 Product description

Page: 4 of 70

Product Name:

Mailbox Sensor

Brand Name:

ring

Model No.:

5D22E3

ISED HVIN:

MB004

Hardware Version:

PVT

Firmware Version:

N/A

EUT Series No.:

3000158 (Conducted)
3000036 (Radiated)

Power Supply:

4.5Vdc from AAA Battery*3

Test Software
(Name/Version)

J-Link Commander V7.96i

1.2 RF Specification

Radio Technology:

FSK 50Kbps FHSS

Frequency Range:

902 — 928MHz

Channel number:

129 channels

Modulation type:

FSK FHSS

Transmit Power:

21.53 dBm (Peak)

Dwell Time:

<=04s

Operating Mode:

Point-to-Point

1.3  Antenna Designation

Internal / External Antenna Freq. Peak Antenna
Type (MHz) Gain (dBi)
Internal LTCC 902~928 -2.88
External PIFA 902~928 0.37

Note:

1. Antenna information is provided by the applicant.
2. This block has two antennas, not operating simultaneously.
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1.4 Test Methodology of Applied Standards

FCC Part 15, Subpart C §15.247
FCC KDB 558074 D01 15.247 Meas Guidance v05r02
RSS-247 issue 3 Aug. 2023

RSS-Gen, Issue 5 April 2018, Amendment 2 (February 2021)

ANSI C63.10:2013

1.5 Test Facility

Report No.: TERF2406001611E2
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Laboratory

Test Site Address

Test Site Name

FCC Designa-
tion number

IC CAB
identifier

SGS Taiwan Ltd.
Central RF Lab.
(TAF code 3702)

No.134, Wu Kung Road, New Taipei
Industrial Park, Wuku District, New
Taipei City, Taiwan.

SAC 1

SAC 2

SAC 3

Conduction 1

Conducted 1

Conducted 2

Conducted 3

Conducted 4

Conducted 5

Conducted 6

TW0027

No.2, Keji 1st Rd., Guishan District,
Taoyuan City, Taiwan 333

Conduction C

SAC C

SAC D

SAC G

Conducted A

Conducted B

Conducted C

Conducted D

Conducted E

Conducted F

Conducted G

TW0028

TW3702

Note: Test site name is remarked on the equipment list in each section of this report as an indica-
tion where measurements occurred in specific test site and address.

1.6  Special Accessories

There are no special accessories used while test was conducted.

1.7  Equipment Modifications
There was no modification incorporated into the EUT.
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2 SYSTEM TEST CONFIGURATION

2.1

2.2

2.3

2.31

2.3.2

2.3.3

EUT Configuration

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

EUT Exercise

An engineering test mode (software/firmware) that applicant provided was utilized to ma-
nipulate the EUT into transmit, selection of the test channel, and modulation scheme.

Test Procedure

Conducted Emissions

The EUT is a placed on a table which is 0.8 m above ground plane. Conducted emis-
sions from the EUT measured in the frequency range between 0.15 MHz and 30MHz.
The CISPR Quasi-Peak and Average detector mode is employed. The two LISNs pro-
vide 50uH/50 ohm of coupling impedance for the measuring instrument. Both lines of the
power mains connected to the EUT were checked for maximum conducted interference.

Conducted Test (RF)

The active antenna port of the unlicensed wireless device is connected to the spectrum
analyzer with attenuator to protect the instrumentation. If a second antenna port is availa-
ble, it is tested at one operating frequency, with other port(s) appropriately terminated, to
verify it has similar output characteristics as the fully tested port.

Radiated Emissions

The EUT is a placed on a turn table. For emissions testing at or below 1 GHz, the table
height shall be 0.8 m above the reference ground plane. For emission measurements
above 1 GHz, the table height shall be 1.5 m. The turn table shall rotate 360 degrees to
determine the position of maximum emission level. EUT is set 3m away from the receiv-
ing antenna which varied from 1m to 4m to find out the highest emission. And also, each
emission was to be maximized by changing the polarization of receiving antenna both
horizontal and vertical. In order to find out the max. emission, the relative positions of this
transmitter (EUT) was rotated through three orthogonal axes and measurement proce-
dures for electric field radiated emissions above 1 GHz the EUT measurement is to be
made “while keeping the antenna in the ‘cone of radiation’ from that area and pointed at
the area both in azimuth and elevation, with polarization oriented for maximum re-
sponse.” is still within the 3dB illumination BW of the measurement antenna.
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24 Measurement Results Explanation Example

Radiated Emission Test Sites For Measurements From 9 kHz To 30 MHz

Radiated emission below 30MHz is measured in a 9m*6m*6m semi-anechoic
chamber, the measurements correspond to those obtained at an open-field test

site.
There is a comparison data of both open-field test site and semi-Anechoic cham-
ber, and the result came out very similar.

241

For all conducted test items:

The offset level is set in the spectrum analyzer to compensate the RF cable loss
and attenuation factor between EUT conducted port and spectrum analyzer. With
the offset compensation, the spectrum analyzer reading level is exactly EUT RF
output level.

2.4.2

2.5 Test Configuration

Conducted Setup

Radiated Setup

DC Power
Supply
EUT Test Kit

2.6 Control Unit(s)

Conducted Emission Test Site: Conducted F

EQUIPMENT TYPE MFR MODEL NUMBER SERIAL NUMBER LAST CAL. CAL DUE.
Notebook HP HSN-Q35C-4 P0003860 N/A N/A
Testkit N/A N/A N/A N/A N/A

Radiated Emission Test Site: SAC D

EQUIPMENT TYPE MFR MODEL NUMBER SERIAL NUMBER LAST CAL. CAL DUE.
Testkit N/A N/A N/A N/A N/A
Notebook Lenovo L480 P0002332 N/A N/A
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3 SUMMARY OF TEST RESULTS
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FCC Rules IC Rules Description Of Test Result
AC Power Line Conducted :
§15.207(a) RSS-Gen §8.8 Emission Non applicable
. | RSS-247 §5.2 a o . .
§15.247(a)(1)(i) RSS-Gen §6.7 Emission Bandwidth Compliant
. Number of :
§15.247(a)(1)(i) | RSS-247 §5.1 ¢ Hopping Frequency Compliant
§15.247(a)(1) RSS-247 §5.1b Frequency Separation Compliant
§15.247(b)(2) | RSS-247 §5.4 a Peak Output Power Compliant
§15.247(a)(1)(i) | RSS-247 §5.1 ¢ Time of Occupancy Compliant
§15.205 RSS-247 §5.5 Conducted & Radiated
§15.209 RSS-Gen §8.9 Band Edge Compliant
§15.247(d) RSS-Gen §8.10 | and Spurious Emission
§15.203 N/A Antenna Requirement Compliant
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|
4 DESCRIPTION OF TEST MODES

41 Operating Frequencies
902~928 MHz

Freq. Freq. Freq. Freq.
(MHz) CH (MHz) CH (MHz) CH (MHz)
902.2 21 910.4 41 918.4 61 926.4
902.8 22 910.8 42 918.8 62 926.8
903.2 23 911.2 43 919.2 63 927.2
903.6 24 911.6 44 919.6 64 927.8
904.0 25 912.0 45 920.0
904.4 26 912.4 46 920.4
904.8 27 912.8 47 920.8
905.2 28 913.2 48 921.2
9 905.6 29 913.6 49 921.6
10 906.0 30 914.0 50 922.0
11 906.4 31 914.4 51 922.4
12 906.8 32 914.8 52 922.8
13 907.2 33 915.2 53 923.2
14 907.6 34 915.6 54 923.6
15 908.0 35 916.0 55 924.0
16 908.4 36 916.4 96 924.4
17 908.8 37 916.8 57 924.8
18 909.2 38 917.2 58 925.2
19 909.6 39 917.6 99 925.6
20 910.0 40 918.0 60 926.0

(@]
T
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| Report No.: TERF2406001611E2
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4.2 The Worst Test Modes and Channel Details

The EUT has been tested under operating condition.

2 Test program used to control the EUT for staying in continuous transmitting and receiving
mode is programmed.

3 Investigation has been done on all the possible configurations for searching the worst case.

-_—

ANTNNA PORT CONDUCTED TEST
AVAILABLE TESTED DATA RATE
MODE FREQUENCY (MHz)| FREQUENCY (MHz) MODULATION (Kbps)
Peak Output Power, 20dB Band Width, Spurious Emission
FSK 50Kbps FHSS 902 to 928 902.2,915,927.8 FSK FHSS 50
Band Edge
FSK 50Kbps FHSS 902 to 928 902.2,915,927.8 FSK FHSS 50
Number of Hopping Frequency, Hopping Band edge
FSK 50Kbps FHSS 902 to 928 902.2,915,927.8 FSK FHSS 50
Time of Occupancy(Dwell time)
FSK 50Kbps FHSS 902 to 928 902.2,915,927.8 FSK FHSS 50
RADIATED EMISSION TEST (BELOW 1 GHz)
AVAILABLE TESTED DATA RATE
MODE FREQUENCY(MHz) | FREQUENCY (MHz) MODULATION (kbps)
FSK 50kbps FHSS 902 to 928 915.0 FSK FHSS 50
RADIATED EMISSION TEST (ABOVE 1 GHz)
AVAILABLE TESTED DATA RATE
MODE MODULATION
© FREQUENCY FREQUENCY ODULATIO (kbps)
FSK 50kbps FHSS 902 to 928 902.2,915,927.8 FSK FHSS 50

Note: The field strength of radiated emission was measured as the EUT positioned in different
orthogonal planes (E1/E2/H) based on actual usage of the EUT to pre-scan the emissions for
determining the worst case scenario.
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5 MEASUREMENT UNCERTAINTY

Report No.: TERF2406001611E2
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Test Iltems Uncertainty
AC Power Line Conducted Emission +/- 1.54 dB
Output Power measurement +/- 0.97 dB
Emission Bandwidth +/- 1.38 Hz
Conducted emission measurement +/- 0.77 dB
Frequency Separation +/- 1.48 Hz
Number of hopping frequency +/- 1.48 Hz
Time of Occupancy +/- 1.48 Hz
Temperature +/- 0.6 °C
Humidity +/- 3 %
DC / AC Power Source +/- 1 %
Radiated Spurious Emission Measurement Uncertainty
+/- 1.89 dB 9kHz~30MHz
Polarization: Vertical +- 4.15 dB | S0MHz - 1000MHz
+/- 3.43 dB 1GHz - 18GHz
+/- 3.86 dB 18GHz - 40GHz
+/- 1.89 dB 9kHz~30MHz
. . +/- 4.02 dB | 30MHz - 1000MHz
Polarization: Horizontal
+/- 3.43 dB 1GHz - 18GHz
+/- 3.86 dB 18GHz - 40GHz
+/- 2 dB 33GHz-50GHz
+/- 1.59 dB 50GHz-60GHz
Radiated Spurious Emission| +/- 1.7 dB 60GHz-90GHz
+/- 1.64 dB 90GHz-140GHz
+/- 3.83 dB | 140GHz-220GHz

Note:

1. This uncertainty represents an expanded uncertainty expressed at approximately

the 95% confidence level using a coverage factor of k=2.

2. The conformity assessment statement in this report is based solely on the test re-

sults, measurement uncertainty is excluded.
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6 MEASUREMENT EQUIPMENT USED

6.1 Conducted Measurement
Conducted Emission Test Site: Conducted F
EQUIPMENT TYPE MFR MODEL NUMBER SERIAL NUMBER LAST CAL. CAL DUE.
Attenuator Woken WATT-218FS-10 RF25 11/15/2023 11/14/2024
DC Block PASTERNACK PE8210 RF153 11/15/2023 11/14/2024
DC Power Supply Gwinstek SPS-3610 GEV856769 08/04/2023 08/03/2024
Power Meter Anritsu ML2496A 1326001 08/22/2023 08/21/2024
Power Sensor Anritsu MA2411B 1315048 08/22/2023 08/21/2024
Power Sensor Anritsu MA2411B 1315049 08/22/2023 08/21/2024
Spectrum Analyzer KEYSIGHT N9010B MY60240506 06/17/2024 06/16/2025
Radio Test
Test Software SGS Taiwan adiotes Ver.21 N.C.R N.C.R
Software
6.2 Radiated Measurement
Radiated Emission Test Site: SAC D
EQUIPMENT TYPE MFR MODEL NUMBER SERIAL NUMBER LAST CAL. CAL DUE.
3m Site NSA SGS 966 chamber D N/A 04/30/2024 04/29/2025
Active L
've toop COM-POWER AL-130R 10160105 12/04/2023 12/03/2024
Antenna
Broadband
SCHWARZBECK VULB 9168 9168-617 12/14/2023 12/13/2024
Antenna
EMC106-SM-SM-
Coaxial Cable Huber+Suhner 200 150703 11/15/2023 11/14/2024
Coaxial Cable Huber+Suhner RG 214/U W21.01 11/15/2023 11/14/2024
Horn Antenna Schwarzbeck BBHA9120D 1341 05/30/2024 05/29/2025
Pre-Amplifier EMC Instruments EMC12630SE 980273 11/15/2023 11/14/2024
Pre-Amplifier EMC Instruments EMC18405SEE 980881 11/15/2023 11/14/2024
Pre-Amplifier EMC Instruments EMC9135 980234 11/15/2023 11/14/2024
Spectrum Analyzer KEYSIGHT N9010A MY57120200 04/03/2024 04/02/2025
X E3 20923 SGS Ver.9
Test Software audix e3 () N.C.R N.C.R

NOTE: N.C.R refers to Not Calibrated Required.
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|
7 CONDUCTED EMISSION TEST

71 Standard Applicable
Frequency within 150 kHz to 30MHz shall not exceed the limit table as below.

Limits
Frequency range (dBuV)
MHz Quasi-peak Average
0.15t0 0.50 66 to 56 56 to 46
0.50to 5 56 46
510 30 60 50
Note
1.The lower limit shall apply at the transition frequencies
2.The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50 MHz.

7.2 EUT Setup:

1. The conducted emission tests were performed in the test site, using the setup in accord-
ance with the ANSI C63.10:2013.

2. The AC/DC Power adaptor of EUT was plug-in LISN. The EUT was placed flushed with the
rear of the table.

3. The LISN was connected with 120Vac/60Hz power source.
7.3  Test Set-up:

£ UE
B Wall Plug

Elom

7.4 Measurement Procedure

1. The EUT was placed on a table which is 0.8m above ground plane.

2. Maximum procedure was performed on the six highest emissions to ensure EUT compli-
ance.

3. Repeat above procedures until all frequency measured were complete.

7.5 Measurement Result
N/A; Powered from AAA battery.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FrIESAR - IR EGSEREHNA LA - FRFLELERTIOR « RRERGANFHMEHF » R HHER -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com.tw/Terms-and-Conditions and for electronic format
documents, subject to Terms and Conditions for Electronic Documents at http://www.sgs.com.tw/Terms-and-Conditions. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues
defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The
Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot
be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law.

No0.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan/37#* % 7 % %374 2 £ Fl % 7 1 8 134 55

cARRPHRFF LD | 1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.SgS.com.tw
Member of SGS Group



Report No.: TERF2406001611E2
Page: 14 of 70

8 EMISSION BANDWIDTH

8.1 Standard Applicable
The minimum 6 dB bandwidth shall be 500 kHz.

8.2 Test Setup

Attenuator cpectrum

EUT

8.3 Measurement Procedure:

1. Place the EUT on the table and set it in transmitting mode.
2. Remove the antenna from the EUT and then connect a low loss RF cable from the an-
tenna port to the spectrum analyzer.

3. Set the spectrum analyzer as RBW=1% to 5% OBW, VBW = 3 x RBW, Span= large enough
to capture all products of the modulation process, Sweep=auto, Detector = Peak, and Max

hold for 20dB Bandwidth test.

4. Mark the peak frequency and —20dB (upper and lower) frequency and Turn on the 99% band-
width function, max reading.

5. Repeat above procedures until all test default channel is completed

8.4 20dB Bandwidth
Internal antenna External antenna
FSK FSK
CH 20 dB BW 2/3 BW CH 20 dB BW 2/3 BW
(MHz) (MHz) (MHz) (MHz)
Low 0.1066 0.07 Low 0.1061 0.07
Mid 0.1072 0.07 Mid 0.109 0.07
High 0.1109 0.07 High 0.1099 0.07
8.5 99% Bandwidth
Internal antenna External antenna
FSK FSK
99% BW 99% BW
CH (MHz) CH (MHz)
Low 0.10328 Low 0.10369
Mid 0.10338 Mid 0.1033
High 0.10366 High 0.10374
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Internal antenna External antenna

OBW 20dB_FSK_LowCH-902.2MHz

OBW 20dB_FSK_LowCH-902.2MHz
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Internal antenna External antenna

IC OBW 99%_FSK_LowCH-902.2MHz

IC OBW 99%_FSK_LowCH-902.2MHz
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9 NUMBER OF HOPPING FREQUENCY

9.1 Standard Applicable

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 frequen-

cies.
if the 20 dB bandwidth of the hopping channel is 250 kHz or greater, the system shall use at

least 25 hopping frequencies.
The maximum allowed 20 dB bandwidth of the hopping channel is 500 kHz.

9.2 Test Setup

EUT Attenuator Spectrum

9.3 Measurement Procedure:

Place the EUT on the table and set it in transmitting mode.

2. The testing follows ANSI C63.10:2013.

3. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna
port to the spectrum analyzer.

4. Set spectrum analyzer Start= 900MHz, Stop = 930MHz, Sweep = auto.

5. Set the spectrum analyzer as RBW< 30% Freq. spacing or the 20 dB bandwidth, whichever
is smaller, VBW = RBW, Detector = Peak

6. Max hold, view and count how many channel in the band.
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9.4
Internal antenna

Measurement Result:
External antenna

FSK_900-915MHz
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10 FREQUENCY SEPARATION

Standard Applicable

Frequency hopping systems shall have hopping channel carrier frequencies separated by min-
imum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.

10.2

10.3

Test Setup

EUT Attenuator Spectrm

Measurement Procedure

Place the EUT on the table and set it in transmitting mode.
The testing follows ANSI C63.10:2013.

Remove the antenna from the EUT and then connect a low loss RF cable from the antenna
port to the spectrum analyzer.

Set center frequency of spectrum analyzer = middle of hopping channel.

Set the RBW approximately 30% of the channel spacing, VBW > RBW.

Adjust Span to Wide enough to capture the peaks of two adjacent channels.
Sweep = auto.

Max hold. Mark 3 Peaks of hopping channel and record the 3 peaks frequency.

Measurement Result

Channel separation _
(kHz) Limit Result
=25 kHz or
200 2/3 times 20dB bandwidth PASS
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LowCH-902.2MHz
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11 PEAK OUTPUT POWER MEASUREMENT

11.1 Standard Applicable
For frequency hopping systems operating in the 902-928 MHz band employing at least 50 hop-
ping channels, conducted output power shall not exceed 1Watt and EIRP shall not exceed 4W.
For systems employing less than 50 hopping channels, conducted output power shall not exceed
0.25Watt and EIRP shall not exceed 1W.

11.2 Test Setup

EUT Attenuator Power Sensor Power Meter

11.3 Measurement Procedure:

1. Place the EUT on the table and set it in transmitting mode.
2. The testing follows ANSI C63.10.

3. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna
port to the power meter or spectrum. (Max Hold, Detector = Peak, RBW >=20dB bandwidth)

4. Record the max. reading.
5. Repeat above procedures until all default test channel is completed.
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11.4 Measurement Result
Internal antenna

FSK mode (Peak): FSK mode (Average):
Peak Avg.
CH Freq. Power Output gl;tx:: Limit CH Freq. Power Output 2?5:: Limit
(MHz) Setting | Power (W (mW) (MHz) Setting | Power (mW) (mW)
(dBm) (dBm)
Low 902.2 20 21.53 | 142.233 | 1000 Low 902.2 20 2120 | 131.970 | 1000
Mid 915.0 20 2145 | 139.637 | 1000 Mid 915.0 20 21.11 129.264 | 1000
High 927.8 20 2141 | 138.357 | 1000 High 9278 20 21.04 | 127197 | 1000
FSK mode EIRP
Avg.
Channel Frequency Power Output Antenna EIRP Limit
(MHz) Setting Power Gain (dBi) (mW) (mW)
(dBm)
Low 902.2 20 21.20 -2.88 67.995 4000
Mid 915.0 20 21.11 -2.88 66.600 4000
High 927.8 20 21.04 -2.88 65.535 4000
* Note: EIRP = Average Power + Gain
External antenna
FSK mode (Peak): FSK mode (Average):
Peak Avg.
CH Freq. Power Output (;l;:s:: Limit CH Freq. Power Output gzxj: Limit
(MHz) Setting Power (mW) (mW) (MHz) Setting Power (mW) (mW)
(dBm) (dBm)
Low 902.2 20 21.31 | 135207 | 1000 Low 902.2 20 2093 | 124016 | 1000
Mid 915.0 20 21.27 | 133.968 | 1000 Mid 915.0 20 20.88 | 122.596 | 1000
High 927.8 20 2122 | 132434 | 1000 High 9278 20 2083 | 121.193 | 1000
FSK mode EIRP
Avg.
Channel Frequency Power Output Antenna EIRP Limit
(MHz) Setting Power Gain (dBi) (mW) (mW)
(dBm)
Low 902.2 20 20.93 0.37 135.044 4000
Mid 915.0 20 20.88 0.37 133.498 4000
High 927.8 20 20.83 0.37 131.970 4000

* Note: EIRP = Average Power + Gain

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.

FrIES AR - LG R AR Sh AT » FIR RS E SR OOR » AR RAN S HHF T » R uHH1ER -

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com.tw/Terms-and-Conditions and for electronic format
documents, subject to Terms and Conditions for Electronic Documents at http://www.sgs.com.tw/Terms-and-Conditions. ~Attention is drawn to the limitation of liability, indemnification and jurisdiction issues
defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The
Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot
be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law.

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan/#7#* 3 7 % % #74 A £ T % 7 1 # 134 5L
SARSEARORGT AP | 1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.SgS.Com.tw
Member of SGS Group



Report No.: TERF2406001611E2
Page: 23 of 70

12 TIME OF OCCUPANCY (DWELL TIME)

12.1 Standard Applicable

For FHSs in the band 902-928 MHz:

if the 20 dB bandwidth of the hopping channel is less than 250 kHz, the average time of oc-
cupancy on any channel shall not be greater than 0.4 seconds within a 20-second period.

If the 20 dB bandwidth of the hopping channel is 250 kHz or greater, the average time of oc-
cupancy on any channel shall not be greater than 0.4 seconds within a 10-second period.

12.2 Test Setup

EUT attenuator Spectrum

12.3 Measurement Procedure:

1.Place the EUT on the table and set it in transmitting mode.
2.The testing follows ANSI C63.10:2013.

3.Remove the antenna from the EUT and then connect a low loss RF cable from the antenna
port to the spectrum analyzer.

4.Set center frequency of spectrum analyzer = operating frequency.

5.Set the spectrum analyzer as RBW, VBW=100kHz, 300kHz, Span = OHz, Detector = Peak,
Adjust Sweep = 50ms.

6.Repeat above procedures until all frequency of the interest measured were complete.

12.4 Tabular Result of the Measurement:

Internal antenna

FSK (0.05Mbps)
Number of trans- Length of trans Measurement Result Limit
mission in a 25.6s | mission time (ms) (ms) (ms)
) 73 365.00 400
External antenna
FSK (0.05Mbps)
Number of trans- Length of trans Measurement Result Limit
mission in a 25.6s | mission time (ms) (ms) (ms)
5 73 365.00 400
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12.5 Measurement Result:

Internal antenna
Length of transmission
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13 CONDUCTED BAND EDGES AND SPURIOUS EMISSION MEASUREMENT

13.1

Standard Applicable

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digi-
tally 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. In addition, radiated emissions which fall in the restricted bands, as
defined in §15.205(a) and RSS-Gen §8.10, must also comply with the radiated emission lim-
its specified in §15.209(a) and RSS-Gen §8.9.

13.2 Test Setup

EUT Attenuator Spectrum

13.3 Measurement Procedure
Conducted Band Edge:

1.
2.
3.

o o A

7.

Place the EUT on the table and set it in transmitting mode.
The testing follows ANSI C63.10:2013.

Remove the antenna from the EUT and then connect a low loss RF cable from the an-
tenna port to the spectrum analyzer.

Set center frequency of spectrum analyzer = operating frequency.

Set the spectrum analyzer as RBW=100 kHz, VBW=300 kHz, Sweep = auto
Mark Peak and record the max. level.

Repeat above procedures until all frequency measured were complete.

Conducted Spurious Emission:

1.

o &~

To connect Antenna Port of EUT to Spectrum.

The testing follows ANSI C63.10:2013.

Set RBW = 100 kHz & VBW = 300 kHz, Detector =Peak, Sweep = Auto
Allow trace to fully stabilize.

Use the peak marker function to determine the maximum power level in any 100 kHz band
segment within the fundamental EBW.

Repeat above procedures until all default test channel measured were complete.

NOTE: cable loss as 10dB that offsets in the spectrum
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13.4 Measurement Result

Internal antenna

Band Edge_FSK_LowCH-902.2MHz Hopping Band Edge_FSK_HighCH-927.8MHz

Spectrum Analyzer 1 Spectr 1
i et [+ G e
KEYSIGHT [nout R U7 300 aen 3008 PNO BestWido Ay T Powet RNS[ 11 34 5 6 'KEYSIGHT Ieut R IpUZ500  FAlen 3008 [PNO.BestWide g Type: Power (RHS 1) 31 5 6 (Conter Frecuengy |
e GHOT g0 R o ton ot %0 e 520500000 Mz
Wign: Auto FreqRef Int(S) IF Gain: Low Trig: Free Run Align' Auto Freq Ref Int (S) IF Gain® Low [Tng: Free Run f &
w Sig Track Off PNNNNN w iSig Track O NNNNN|[—
pan Span
1Spectum " F— MKr1 802.229 68 MHZ| s so000000 iz 1Spectm ' Ref Lyl Offst 1030 0B Mkr2. 928.000 00 MHZI| s oopoo000 wHz
ﬁawmms Ref Level 30.00 dBm 19.38 dBm|| = syept span iwo:mvwa Ref Level 30.00 dBm -12.74 dBM|| = swept Span
) T $ Zero Span 081y M Zero Span
100 | { { \ | Ful Span of 1 | Full Span
0 00 i £
100 | o Start Freq 0 § | ! Start Freq
s i & peitia | 927.000000 MHz
0 | J = 00} ' —
400 1 et || StoR Freg 00 | Stop Freq
PO R IR XTI PR 270 i s 803.000000 MHz 500 = doiai s RN B IR — 1]
0 500
i | autoTune i | autoTune
Start 898,000 MHz #ideo BW 300 kHz Stop 903,000 MHZ Start 927.000 MHz #Video BW 300 kHz Stop 932.000 MHz,
i#Res BW 100 kHz Sweep 1.6 ms (24971 pts))| CF Step #Res BW 100 kHz ‘Sweep 1.6 ms (24971 pts)) | Step
5 Marker Tabe 00000 kHz 5 Marker Table v 500000 kHz
?Am: p—— ?Aﬂn
Mode Trace Function | Function Width | Function Value Man Y Function | Function Width _Function Value Man
» ; e N T 92705603 MHz__19.180Bm —
2 N T 90200000MHz 1863 dBm ';’:‘lm‘ 7 7 z’:o"‘“
3 | 3 | B
4 _—
5 X Axis Scale ; X Axis Scale
* A - i |
'l Jui 19, 2024 ( v ‘ Jui 19, 2024 ‘ X
acl? obe 8 3 o LRGN kb5 ) SN [
Band Edge_FSK_HighCH-927.8MHz Spurious Emission_FSK_LowCH-902.2MHz
S+ (0] o B 4] B e
KEYSIGHT jnput RF InpuiZ' 500 #Atien 3008 ;Psr;o D‘;'slwns :Avw::m(m 3456/ 'KEYSIGHT Input R Input Z:50 0 X Er:z f;,s' ;Avggyw R:mmms 3456 [
o ) WY S ng.Free Run W |2 preo e
L o hn Ao FreqRet Int () ¥ Goin Low ~Tng:Free Run WWWAWW g9 500000 MHz | ] RL o> o Ao FreqRet Int(S) IF Gain Low HWRWWW 5015000000 GHz
w Sig Track. Of PNNNNN w Sig Track. Of PNNNNN|:
Span |
1Spectum | E— MKr2 928000 00 MHz| s gooooooo e 1Specuan b [ Mkr4 3,829 4 GHz| g 7000000 gz
ScaleDv 1008 Ref Level 30.00 dBm -12.56 dBM| — syept span Scale/Div 10 Ref Level 30.00 dBm _ -45.37 dBM| = syept span
Log o] v Zero Span L.‘?% { 2Zero Span
FulSpan | 10 T Full Span
000 5 b 000 |
0 ¢ I 100 ! SatFreq
20 / N 1 927.000000 MHz 20 | | 30.000000 MHz
30 > 0 |
pe | StopFreq 4 a3 4 | Stop Freq
. 5 {° T
Y s o o] | 932.000000 Mz PV, ¢ .
) 500 ! —
N AUTO TUNE AUTOTUNE
Start 927.000 MHz #Video BW 300 kHz Stop 932.000 Mz Start 30 MHz #Video BW 300 kHz Stop 10.000 GHz
{#Res BW 100 kHz Sweep 1.66 ms (24971 pts)| CF Step #Res BW 100 kz Sweep ~955 ms (24971 pts) [CF Step
5 Markor Table i 500000 kHz S Markor Tablo -] 1597000000 iz
| Mode  Trace | Scale | X | Funclion | Funclion Width | Function Value Man | Mode | Trace | Scale X v Funclion | Function Width | _ Function Vaiue Man
B e 2ae Frons T e e o
3 0hz 3 N f 27060 GHz| 4824 dBm joHz
4 = AN T . |
5| X Avis Scale 5 X Avis Scale
‘ = ‘ 2
Jul 19, 2024, | o e ‘R 9 19,2024 T Y x|
.‘ acdA? 5:2223PM‘. o % t\‘ [ s HHE) & ‘- ? e e *\ A
Hopping Band Edge_FSK_LowCH-902.2MHz Spurious Emission_FSK_MidCH-915MHz
Specm Arape § .H. Q‘ Frequency v | * m";“k""“y”‘ v+ Q‘ Frequency v
KEYSIGHT jnout RF IpuZ 500 #en 3008 g:lc: g:s:wm ;cgvlg"m';&(mq 3456 Goner ooy soge KEYSIGHT Inout RF ipuZ 500 [Atlor 30dB z:g(:;lst ﬁg‘rx‘;‘m,(am 345 ConterFeseney | songe
AL - r\q\mm FroqRof-Int (5) IFGain'low  Tng FreoRun M| 900 500000 MHz RL > pin o FreqRel Int(5) IF Gain' Low MVAVVARYY 5,015000000 GHz
w Sig Track. Of PNNNNN| w i Track Off PNNNNN
Span p
1Spectum ' Ref Lyl Offset 1030 68 Mkr2 902000 00 MH s oononoez 15poctum ' Ref Ll Ofset 1030 6B MKr4 3.829 4 GHZ)| g groo000 oz
s;:gummoq muvom.oyulm - -20.47 dBm| Ii'zsffs,s&'" ﬁ-;mvwe mmum'ouam -46.24 dBm| ;L,:p'sg:n
¥ [4]
Y I N E X ’
1 i || Fuspan 100 S Full Span
00 00
10.0 ’ Start Freq Start Freq
00 ' 898.000000 MHz 30,000000 MHz
00 i I —
i Stop Freq & [Stop Freq
o . :
500 fmreementen bt 903.000000 MHz [ . & }
i |
0 0
i | AutoTune | A AUTOTUNE
'Start 898.000 MHz #Video BW 300 kHz Stop 903.000 MHz, 'Start 30 MHz #Video BW 300 kHz Stop 10.000 GHz,
#Res BW 100 kHz Sweep 1.66 ms (24971 pts) | CF Step #Res BW 100 kHz Sweep ~955 ms (24971 ps) | CF Step
5 Markor Table ' S0000kEz 5 Marker Toble v ‘997-00000”"1
e —— Auto e [— Auo
[ [ Mode | Trace | Scale X Y Fundion | _Funcion Width __Funcion Value EijMan Mode | Trace | Scale | X ¥ Funclion | Function Width | _ Function Value Man
b AR T e 1 pone
(0Hz 3 N f 27450GHz__49.10 dBm 0Kz
T 3E®A4GH; 462 dm
- X As Scale 5@: ‘ n
6 [ Log 6 [
Lin
Jul 18, 204 ] \¥] - e ol [ 19204 ey x|
€ M2 S [ €902 R S IR

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.

FRIESSAHERN » P &S RAEEINE B T I ERE SL M CRETOOR o A AREEAN BT A R EH i -

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com.tw/Terms-and-Conditions and for electronic format

documents, subject to Terms and Conditions for Electronic Documents at http://www.sgs.com.tw/Terms-and-Conditions. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues

defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The

Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot

be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be

prosecuted to the fullest extent of the law.
SGS Taiwan Ltd.

CHRBRPHBGT AP

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan/#7#* # 7 " % &7 2 ¥ F1 % 7 1§ 134 5L
t (886-2) 2299-3279 f (886-2) 2298-0488 WWW.SgS.com.tw
| Member of SGS Group




Report No.: TERF2406001611E2
Page: 28 of 70

External antenna

Spurious Emission_FSK_HighCH-927.8MHz Band Edge_FSK_LowCH-902.2MHz
Spectrum Analyzer 1 e, ‘Spectrum Analyzer 1 ( ey A
swash o+ Q‘ Froquency 7 [[5¢ Swept SA 1+ x| oy 0|00
[KEYSIGHT vt i IUIZ 500 FAllen 30dB  PNO.Fast r[Avu Flype Power (RMS| > 31 56 r& ] KEYSIGHT lnput R PpUZ SO0 Alln:300B PNO: BostWido m&w‘m(”‘" 356 [(Center Frequency | sefings
|t - Mo FreqRet Int{S) IGF.‘:W?'ILW o freefn MR 151015000000 GHz s RL o g Auto FreqRel: Int(S) I Gain Low Tng Frea Run 11900500000 MHz
w Sig Track Off PNNNNN s: w (Sig Track: Off | N
pan 15
Spect v Mkr2 902.000 MHZ]|[ 5 00000000
[\ehm Y “""I RefLvl Offset 10.30 dB Mkr4 3.8310 GHz| 97000000 6Hz ‘WJ RefLi oMt 10008 i 5. MHz
Scale/Div 10 dB Ref Level 30.00 dBm -46.42 dBM||— syept span 00 e —a Swept Span
Log 4 T Zero Span 20 } } (4] (W ZeoSpan
2 I I I — 10 1
; |_Fas o i i
d ) 10 = [Start Freq
) | Start Freq 2 } ’ 898.000000 MHz
] 30000000 MHz 0 |
| ——— p | 2] 'Stop Freq
4 % —+4° Stop Freq i ‘ 903,000000 MHz
‘, A ¢ l 1 AUTO TUNE
| [ autoTune Start 898.000 MHz #Video BW 300 kHz Stop 903.000MHz||
Start 30 MHz #Video BW 300 kHz Stop 10.000 GHz] [#Res BW 100 kHz Sweep 1.00 ms (1001 pts) | CF Step
f#Res BW 100 kHz Sweep ~955 ms (24971 pts)|| CF Step 5 Marker Table ,I 500,000 kHz
5 Maar Tt N |ST.000000 Mz — o %I A
o Mode | Trace | Scale X ¥ Funcion _Funclion Width | Function Value Man
| Mode_ Trace | Scale X Y | Funcion | FuncionWidh | Funclion Value %Mﬂn — ! e | [Freaonset
TS 1945 ol Freq Ofset 3 ’ - 0Hz
1 18560GHz 49.8508m | 4 T i
27830GHz 48,88 dBm) 0Hz : Axis Scale
[ AEIT0CHz 2647 0B ] ¢ | Log
Lin
8 —l Jui 19, 2024 - Vi
. . W9l ? W LY ] [ Track
€0 C W2 =N wacoe =% Ol
& Band Edge_FSK_HighCH-927.8MHz
Spectrum Analyzer 1 ™
Swept SA i "+ £ ey o 0C
KEYSIGHT Input RF InputZ 500 #Allen:30dB  |PNO. BestWide [#Avg Type Power (RMS] | > 31 56|
TR (Gate: Of Aghod 100100 |, | Conter requenty | g
Aige: Auto Froq Rof-Int (5) IFGain Low Tog-Freo Run priney
w ISig Track Of [pnn NN
i ] O — Mkr2 928.000 MHZ|[ 5 00000000 Mz
ScalelDiv 10 48 Rof Level 30.00 dBm -9.76 dBM|(— swept Span
] 0 T 2
Full Span
00 |
. ’ 1 [Start Freq
1 T 1 927.000000 MHz
% ~ | 'Stop Freq
||| 832.000000 MHz
) i AUTO TUNE
Start 927.000 MHz #Video BW 300 kHz Stop 932.000 MHz
#Res BW 100 kHz Sweep 1.00 ms (1001 pts) | CF Step
5 Merker Teble vJ 500000 kHz
[i| Auo
Mode | Trace | Scale X Function  Function Width | Function Value Man
N f 927620 MHz__18.75 6Bm A
TN T 1 ED | [Freq Offset
5 0Hz
4 —_—
5 X Axis Scale
Jul 19, 2024 .y w1
q9 A ? o e & # [[Rnal Tack
Hopping Band Edge_FSK_LowCH-902.2MHz
Spectrum Analyzer 1 ™™ M
SweptSA "+ £ ey v
'KEYSIGHT Input RF InputZ 5000 EAtlen 3008 |PNO. BestWide [#Avg Type: Power (RM 3456l
';l S(i'T (Gate: Off Mol 100100 | o Frequency | setings
Aige: Auto Freq Ref-Int (5) IFGainLow Tng-Fres Run ¥ | 900500000 MHz
w 'Sig Track Off [PNNNNN
[span
1 Spoctum ' A et i Mkr2. 902.000 MHz)'s goooa00 wz
ScalelDiv 10 8 Ref Level 30.00 dBm -16.83 dBMI syept span
20 | T | I {‘/ W Zero Span
|
[ T Full Span
} 'y Start Freq
2 i ! 898,000000 MHz
| | ‘Stop Freq
- ‘[ | 903.000000 MHz
| i AUTO TUNE
Start 898.000 MHz #Video BW 300 kHz Stop 903.000 MHz
#Res BW 100 kHz Sweep 1.00 ms (1001 pts)||CF Step
M T v Jog0ke
% Auto
Mode | Trace | Scale X Function _ Function Width | Funcion Value Man
N f 902,605 MHz__18.95 dBm
N T 2000 MRz 16 83 dBm | [{IFrea Ofset
0Hz
X Axis Scale
="}
= un
adl Jul 19, 2024 - %A1 |
L q (=| . ? 4:54:21PM LA b & A iZ‘;"';L’fn"f‘

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.

FRIESSAHERN » P &S RAEEINE B T I ERE SL M CRETOOR o A AREEAN BT A R EH i -

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com.tw/Terms-and-Conditions and for electronic format

documents, subject to Terms and Conditions for Electronic Documents at http://www.sgs.com.tw/Terms-and-Conditions. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues

defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The

Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot

be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be

prosecuted to the fullest extent of the law.
SGS Taiwan Ltd.

CHRBRPHBGT AP

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan/#7#* # 7 " % &7 2 ¥ F1 % 7 1§ 134 5L
t (886-2) 2299-3279 f (886-2) 2298-0488 WWW.SgS.com.tw
| Member of SGS Group




Hopping Band Edge_FSK_HighCH-927.8MHz

Report No.: TERF2406001611E2
Page: 29 of 70

Spurious Emission_FSK_HighCH-927.8MHz
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