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Summary of Measurement Results

Number | Test Case Clause in FCC rules Verdict
1 Frequency Hopping System 15.247 (9), (h) PASS
2 Peak Power Output 15.247(b) (2) PASS
3 Occupied Bandwidth (20dB) 15.247 (a) (1) (i) PASS
4 Frequency Separation 15.247 (a) (1) (i) PASS
5 Time of Occupancy (Dwell Time) 15.247 (a) (1) (i) PASS
6 Band Edge Compliance 15.247(d) PASS
7 Number of Hopping Frequency 15.247 (a) (1) (i) PASS
8 Spurious RF Conducted Emissions 15.247(d) PASS
9 Unwanted Emissions 15.247(d) PASS
10 Conducted Emissions 15.207 PASS

Date of Testing: December 22, 2021 and January 20, 2022

Date of Sample Received: December 17, 2021

Note: PASS: The EUT complies with the essential requirements in the standard.

FAIL: The EUT does not comply with the essential requirements in the standard.

All indications of Pass/Fall in this report are opinions expressed by TA Technology (Shanghai) Co.,
Ltd. based on interpretations and/or observations of test results. Measurement Uncertainties were not
taken into account and are published for informational purposes only.

TA Technology (Shanghai) Co., Ltd.
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1 Test Laboratory

1.1 Notes of the Test Report

This report shall not be reproduced in full or partial, without the written approval of TA technology
(shanghai) co., Ltd. The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein .Measurement Uncertainties were not taken
into account and are published for informational purposes only. This report is written to support
regulatory compliance of the applicable standards stated above.

1.2. Test facility

FCC (Designation number: CN1179, Test Firm Registration Number: 446626)

TA Technology (Shanghai) Co., Ltd. has been listed on the US Federal Communications Commission
list of test facilities recognized to perform measurements.

A2LA (Certificate Number: 3857.01)

TA Technology (Shanghai) Co., Ltd. has been listed by American Association for Laboratory
Accreditation to perform measurement.

1.3 Testing Location

Company: TA Technology (Shanghai) Co., Ltd.

Address: No.145, Jintang Rd, Tangzhen Industry Park, Pudong Shanghai, China
City: Shanghai

Post code: 201201

Country: P. R. China

Contact: Xu Kai

Telephone: +86-021-50791141/2/3

Fax: +86-021-50791141/2/3-8000
Website: http://www.ta-shanghai.com
E-mail: xukai@ta-shanghai.com
TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 4 of 41
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2 General Description of Equipment under Test

2.1 Applicant and Manufacturer Information

Applicant

Emerson White-Rodgers

Applicant address

8100 West Florissant Ave St. Louis/United States of America

Manufacturer

Emerson White-Rodgers

Manufacturer address

8100 West Florissant Ave St. Louis/United States of America

2.2 General information

EUT Description

Model

1F96U-42WFB; 1F96U-42WF; ST76; ST76W; ST76U;
ST76WU; 1F96U-42WFBC; 1F96U-42WFC; ST76C; ST76WC

Lab internal SN

R2112A1148/S01

Hardware Version

0059-5337 REV.E

Software Version

0170-1582v02_03

Power Supply

External power supply

Antenna Type

PCB Antenna

Antenna Connector

A permanently attached antenna (meet with the standard FCC
Part 15.203 requirement)

Antenna Gain -0.68 dBi

Test Mode(s) Model 900MHz
Modulation Type FSK2

Total Channel Number 67

Channel Space 380 kHz

Max. Conducted Power 16.13 dBm

Operating Frequency Range(s) | 902 ~ 928MHz

the applicant.

Note: 1. The EUT is sent from the applicant to TA and the information of the EUT is declared by

2. The main test model is ST76 in this report.

TA Technology (Shanghai) Co., Ltd.
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Model Difference Table

Model Number Description Color Channel Instructions
1F96U-42WFB Sensi Touch 2 Black Pro English
1F96U-42WF Sensi Touch 2 White Pro English
ST76 Sensi Touch 2 Black Retail English
ST76W Sensi Touch 2 White Retail English
ST76U Sensi Touch 2 Black Utility English
ST76WU Sensi Touch 2 White Utility English
1F96U-42WFBC Sensi Touch 2 Black Pro French / English
1F96U-42WFC Sensi Touch 2 White Pro French / English
ST76C Sensi Touch 2 Black Retall French / English
ST76WC Sensi Touch 2 White Retall French / English

Note: The customer declares that the models have the same PCB assembly, the only difference is
color, package and sale channels.

TA Technology (Shanghai) Co., Ltd.
This report shall not be reproduced except in full, without the written approval of TA Technology (Shanghai) Co., Ltd.
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3 Applied Standards

According to the specifications of the manufacturer, it must comply with the requirements of the
following standards:

Test standards:

FCC CFRA47 Part 15C (2020) Radio Frequency Devices

ANSI C63.10 (2013)

Reference standard:

KDB 558074 D01 15.247 Meas Guidance v05r02

TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 7 of 41
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3.1 Test Configuration

The EUT has been associated with peripherals and configuration operated in a manner tended to
maximize its emission characteristics in a typical application.

The radiated emission was measured in the following position: EUT stand-up position (Z axis),
lie-down position (X, Y axis). The worst emission was found in lie-down position (X axis) and the
worst case was recorded.

TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 8 of 41
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4 Information about the FHSS characteristics

4.1 Frequency Hopping System Requirement

Standard requirement:

(g) Frequency hopping spread spectrum systems are not required to employ all available hopping
channels during each transmission. However, the system, consisting of both the transmitter and the
receiver, must be designed to comply with all of the regulations in this section should the transmitter
be presented with a continuous data (or information) stream. In addition, a system employing short
transmission bursts must comply with the definition of a frequency hopping system and must
distribute its transmissions over the minimum number of hopping channels specified in this section.
(h) The incorporation of intelligence within a frequency hopping spread spectrum system that permits
the system to recognize other users within the spectrum band so that it individually and independently
chooses and adapts its hop sets to avoid hopping on occupied channels is permitted. The
coordination of frequency hopping systems in any other manner for the express purpose of avoiding
the simultaneous occupancy of individual hopping frequencies by multiple transmitters is not
permitted.

TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 9 of 41
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5 Test Case Results

5.1 Peak Power Output

Ambient condition

Temperature Relative humidity Pressure

23°C ~25°C 45%~50% 101.5kPa

Methods of Measurement

During the process of the testing, The EUT was connected to the spectrum analyzer and 915MHz
band test set via a power splitter with a known loss. The EUT is controlled by the 915MHz band test
set to ensure max power transmission with proper modulation. The peak detector is used. RBW is set
to 2 MHz; VBW is set to 6 MHz. These measurements have been tested at following channels: 0, 33,
and 66.

Test Setup

EUT Spiiter S

Limits
Rule Part 15.247 (b) (2) specifies that " For frequency hopping systems operating in the 902-928 MHz

band: 1 watt for systems employing at least 50 hopping channels; and, 0.25 watts for systems
employing less than 50 hopping channels, but at least 25 hopping channels.”

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is
with the coverage factor k = 2, U=0.44 dB.

TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 10 of 41
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Test Results

Channel Frequency Peak Output Power (dBm) Limit Conclusion
(MHz) (dBm)
0 902.46 16.13 30 PASS
33 915 14.73 30 PASS
66 927.54 15.10 30 PASS

CHO, Carrier frequency (MHz): 902.46 CH33, Carrier frequency (MHz): 915

[ Kryght Sprchm Aasime - gt

2Avg Tyt KNS 2Avg Tyt KNS
AvgiHeld: 100100 . Trig: FreeRus AvgiHeld: 100100

Mkr1 902
1

Center 915,000 WHz
#Res BIW 2.0 MHz

Span 10.00 MHz
Sweep 1.333 ms (10001 pts

Center 002,460 IHz
WRes BIW 2.0 MHz

Span 10.00 MHz

#VBW 6.0 MHz Sweep 1.333 ms (10001 pts] TVBW 6.0 MHz

CHG66, Carrier frequency (MHz): 927.54

Center Freq 827.540000 MHz

2Avg Tyt KNS
AvgiHeld: 100100

Ref Offget 1.28 cB
Rel 21.2

8 dBm

Center 027.540 Hz
#Res BIW 2.0 MHz

Span 10.00 MHz

#VBW 6.0 MHz Sweep 1.333 ms (10001 pts]

TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 11 of 41
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5.2 Occupied Bandwidth (20dB)

Ambient condition

Temperature

Relative humidity

Pressure

23°C ~25°C

45%~50%

101.5kPa

Method of Measurement

The EUT was connected to the spectrum analyzer and Model 900MHz test set via a power splitter
with a known loss. The occupied bandwidth is measured using spectrum analyzer. RBW is set to
30kHz and VBW is set to 100kHz on spectrum analyzer. -20dB occupied bandwidths are recorded.

Test Setup

EUT

Limits

No specific occupied bandwidth requirements in part 15.247(a) (1) (i).

Splitter

Spectrum
Analyzer

For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of the
hopping channel is less than 250 kHz, the system shall use at least 50 hopping frequencies and the
average time of occupancy on any frequency 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 system shall
use at least 25 hopping frequencies and the average time of occupancy on any frequency shall not be
greater than 0.4 seconds within a 10 second period. The maximum allowed 20 dB bandwidth of the

hopping channel is 500 kHz.

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is
with the coverage factor k = 2, U=936 Hz.

TA Technology (Shanghai) Co., Ltd.

TA-MB-04-004R
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Test Results

Test Mode

Channel

Frequency

(MHz)

99%

bandwidth(kHz)

20dB

Bandwidth(kHz)

Model 900MHz

902.46

184.41

220.3

33

915

183.21

218.8

66

927.54

183.01

222.3

CHO, Carrier frequency (MHz): 902.46

CH33, Carrier frequency (MHz): 915

[ Kryrighe Specrum haskzer - Dropud I

eq 802460000 MHz

Ref 30.00 dBm

Center 6025 MHz
HRes BW 30 kHr

Occupled Bandwlidth

184.41 kHz
-7.430 kHz
220.3 kHz

Transmit Fraq Error
x dB Bandwidth

Center Freg: 302450000 MHz
Trig: Free R AvgiHeld: 1810

" mAmen: 4008

EVBW 100 kHz

Total Power 18.0 dBm

% of OBW Power
= dB

99.00 %
-20.00 dB

™

] [ Kryrighe Specrum haskzer - Dropud I

35 PMFh 34,3010

Radio 5td: None

Raddio Device: BTS

pan 500 kHz,
Sweep 1.333 ms

eq 815000000 MHz

Ref 20.00 dBm

Center 015 MHz
HRes BW 30 kHr

Occupled Bandwlidth

183.21 kHz
-8.370 kHz
218.8 kHz

Transmit Fraq Error
x dB Bandwidth

Center Freq: $18.000000 MHz
Trig: Free R AvgiHeld: 1810

" mAmen: 4008

EVBW 100 kHz

Total Power 18.7 dBm

% of OBW Power
= dB

99.00 %
-20.00 dB

e
2 PHEeh 34,913

Radio 5td: None

Raddio Device: BTS

pan 500 kHz,
Sweep 1.333 ms

CHG66, Carrier fre

o Py sparriem A Derepna

Center Freq 827.540000 MHz

Ref 20,00 dBm

Center 927.5 MHz
#Res BW 30 kHz
Occupied Bandwidth
183.01 kHz
-B.BO5 kHz
222.3 kHz

Transmit Freq Error
x dB Bandwidth

SAtten: 40 o8

Center Freq: 927 540000 MHz
Trig: AvgiHeld: 100100

FVEBW 100 kHz

Total Power 1B.7 dBm

% of OBW Power
x dB

99.00 %
-20.00 dB

qguency (MHz): 927.54

Radio Sta: None

TA Technology (Shanghai) Co., Ltd.
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5.3 Frequency Separation

Ambient condition

Temperature Relative humidity Pressure

23°C ~25°C 45%~50% 101.5kPa

Method of Measurement

The EUT was connected to the spectrum analyzer and Model 900MHz test set via a power splitter
with a known loss. RBW is set to 30 kHz and VBW is set to 100 kHz on spectrum analyzer. Set EUT
on Hopping on mode.

Test setup

EuT Splitter e

Limits

Rule Part 15.247(a)(1) (i) specifies that “For frequency hopping systems operating in the 902-928
MHz band: if the 20 dB bandwidth of the hopping channel is less than 250 kHz, the system shall use
at least 50 hopping frequencies and the average time of occupancy on any frequency 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 system shall use at least 25 hopping frequencies and the average time of
occupancy on any frequency shall not be greater than 0.4 seconds within a 10 second period. The
maximum allowed 20 dB bandwidth of the hopping channel is 500 kHz. ”

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is
with the coverage factor k = 2, U=936 Hz.

TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 14 of 41
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Test Results:

Test Carrier frequency Carrier frequency Limit .
_ Conclusion
Mode (MHz) separation(kHz) (kHz)
902.46 381.0 220.3 PASS
Model
915 381.8 218.8 PASS
900MHz
927.54 377.5 222.3 PASS
Note: The limit is 20 dB bandwidth.

[ Feighe Spacrm Ausir- o 54

CHO, Carrier frequency (MHz): 902.46

avg Type: RMS.

Center Freq 902960000 M o e

e Trig: Free fun

Span 2,000 MHz|

FVEW 100 kHz

$O2.792 MHe| 18945 Ban |
$03.173 MHz| 15.58% dBm,

3.200 ms (1001 pts)|

ST

[ Feighe Spacrm Ausir- o 54

#hvg Type RM3

3 q 815.1
Center Freq 815.150000 M e fouitE

e Trig: Free Run
wAD,

CH33, Carrier frequency (MHz): 915

CH66, Carrier frequency (MHz):

[

2Avg Type: M3
¥ Trig: Fres Bun AvgiHold: > 108100

e Cp )
BGairlon | SAMEn: 43 dB

FYBW 100 kHz

MHz|
§ Miiz|

13784 dBm |
13595 dDm |

Zhomummm

TA Technology (Shanghai) Co., Ltd.
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5.4 Time of Occupancy (Dwell Time)

Ambient condition

Temperature Relative humidity Pressure

23°C ~25°C 45%~50% 101.5kPa

Methods of Measurement

The EUT was connected to the spectrum analyzer and Model 900MHz test set via a power splitter
with a known loss. RBW 100 KHz, VBW 300 KHz. The dwell time is calculated by:
Dwell time = Average Transmit Time/ Channel (ms)*Number of Hops in 20s

Test Setup

EUT Splitter Spectrum

Analyzer

Limits

Rule Part15.247(a) (1) (i) specifies that " For frequency hopping systems operating in the 902-928
MHz band: if the 20 dB bandwidth of the hopping channel is less than 250 kHz, the system shall use
at least 50 hopping frequencies and the average time of occupancy on any frequency 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 system shall use at least 25 hopping frequencies and the average time of
occupancy on any frequency shall not be greater than 0.4 seconds within a 10 second period.”

Dwell time <400ms

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is
with the coverage factor k = 2.

Requirements Uncertainty
Dwell Time U=0.70ms
TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 16 of 41
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Test Results:

Average Transmit | Number of | Dwell Limit
Test Mode | Channel Time/ Channel Hops in time i) Conclusion
(ms) 20s (ms)

0 100 2 200 400 PASS
33 100 2 200 400 PASS

66 100 2 200 400 PASS

Model
900MHz

Note: Dwell time = Average Transmit Time/ Channel (ms)*Number of Hops in 20s

CHO, Carrier frequency (MHz) 902.46

Marker 1 100.000 ms

Avg Type: Log-Per
Auto Tune |
Rer 30.00 dsm [

Center Frig)
BOZ4B0000 MHz

I —
StartFreq

Ref 30.00 dBm

Center $02.460000 MHz Center Span 0 Hz
Res BW 100 kHz EVBW 300 kMz 3 | FVBW 300 kHz Sweep 20.00 s (1001 pts)

Awg Type: Log-Swr

‘Center Freq 915000000 MHz ;”‘SI:'I:’\"K-DD"'K Ay Type: Log-Swr
T hmen: 40 08

Ref 30,00 dBm

Center Freq| Center Freq

B18.000000 MHI 516000000 MHz

I — I ——
StartFreq| Start Freq)

BIE DOODO0 MH: | 18000000 MHz |
e

Stop Freq) Stop Freq|
S1E.DODD00 MHz| V6000000 MMz |
|

CF Step

Center 915.000000 MHz Span 0 Hz Center 915000000 MHz Span 0
Res BW 100 kHz FVBW 300 kHz Sweep 200.0 ms (1001 ps) Res BW 100 kHz FVBW 300 kHz Sweep 20.00 s (1001 prs)

Ref 30,00 dBm ' ¢ Rel 30.00 dBm
Center Freq)|
D27 540000 MHZ
| ——
Start Freg
LT B0 MMz |
e
Stop Freg)|
527 540000 MHz |
e

CF Step

Center 927.540000 MHz Span 0
Res BW 100 kHz FVBW 300 kHz Sweep 200.0 ms (1001 pts)| Res BW 100 kHz EVBW 300 kHz

TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 17 of 41
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5.5 Band Edge Compliance

Ambient condition

Temperature Relative humidity Pressure

23°C ~25°C 45%~50% 101.5kPa

Method of Measurement

The EUT was connected to the spectrum analyzer and Model 900MHz test set via a power splitter
with a known loss. The lowest and highest channels were measured. The peak detector is used.
RBW is set to 100 kHz and VBW is set to 300 kHz on spectrum analyzer. EUT test for Hopping On
mode and Hopping Off mode.

Test Setup

EUT Splitter Spectrum

Analyzer

Limits

Rule Part 15.247(d) specifies that “In any 100 kHz bandwidth outside the frequency band in which the
spread spectrum or digitally modulated intentional radiator is operating, the radio frequency power
that is produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power, based on either an RF
conducted or a radiated measurement, provided the transmitter demonstrates compliance with the
peak conducted power limits.”

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is
with the coverage factor k = 1.96.

Frequency Uncertainty
2GHz-3GHz 1.407 dB
TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 18 of 41
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Test Results
Hopping On

CHO, Carrier frequency (MHz): 902.46

[ ryrighe Sprcrum Aasiyme - gt 54

SAvg Type: RMS
THO: Wede —+—  Trig: FreeRun Avgitickd: 10001000
IFGain Low sAmen: 40 0B

0 856 46 : BAvg Type: RMIS
Ceanter Freq B56.460000 MHz . . TFreRe Avgirichd: 1001000
IFGainLow Ehiterc 40 48

Mkr1

Red Offset .28 cB
Rel Bm

Stop 90646 MHz
#VEW 300 kHz 00 ms (1001 pits)

17448 dlfian |
£1.127 cEm.
38,081 6B |
38,081 cEm,

‘Span £.000 MHz|

Center 802,460 Hz
Sweep 1.000 ms (1001 pts)

#Res BW 100 kHz

2B

T

CHG66, Carrier frequ

[ Feighe Spacrm Ausir- o 54

Center Freq 973.540000 MHz
FHOL Whte —==  Trig: FresPus
IFHGain Lw EAfwen: 40 o

FhCE F
IFinLow

Stop 1.02354 GHz|

Start 0.92354 GHz
Sweep 9,600 ms (1001 pts)|

#Res BW 100 kHz

(]
-35.207 cEm |

Span £.000 MHz|
Sweep 1.000 ms {1001 pts)

Center 827,540 Wz
E

Zhomummm

E

TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 19 of 41
This report shall not be reproduced except in full, without the written approval of TA Technology (Shanghai) Co., Ltd.



~__/ RF Test Report Report No.: R2112A1148-R1
Hopping Off

CHO, Carrier frequency (MHz): 902.46

0802 46 : Avg Type: RMS
Canter Freq 802460000 MHz e e . Trig:FreaRim Ao Hodd: 1601100
IFGain Low Shterc 40 0B

0 856 46 : BAvg Type: RMIS
Ceanter Freq B56.460000 MHz . o Tg:FreRm Ao Hodd: 1601100
IFGain Low Shtterc 40 o8

Mkr1 9 Ref Offset 1.28 oB
Re Bm

Stop 906,46 MHz|
00 ms (1001 pts)]

Center 902,460 MHz ‘Span £.000 MHz|
#Res BW 100 kHz Sweep 1.000 ms (1001 pts)

= T

CHG66, Carrier frequency (MHz): 927.54

[ rysighe Sprcrm Aaslyme - Sorgt

]
q 9735 . SAvp Type RMS - £
Center Freq 873.540000 MHz L e e AN __]

nLow sAren: 40 6B

q 8275 ' SAvg Type: RM3
Canter Freq 827.540000 MHz R pos- ot
1FGain Low sAmen: 40 08

Mkr1 9 MHz

Stop 1.02354 GHz,
Sweep 9.600 ms (1001 pts)

15456 B |
40131 cEm.
43,836 B |
40,131 6Em |

Center 927,540 MHz ‘Span £.000 MHz|
#Res BW 100 kHz Sweep 1.000 ms (1001 pts)
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5.6 Number of hopping Frequency

Ambient condition

Temperature Relative humidity Pressure

23°C ~25°C 45%~50% 101.5kPa

Method of Measurement

The EUT was connected to the spectrum analyzer and Model 900MHz test set via a power splitter
with a known loss. RBW is set to 100kHz and VBW is set to 300kHz on spectrum analyzer. Set EUT
on Hopping on mode.

Test setup

EUT Splitter Spectrum

Analyzer

Limits

Rule Part 15.247(a) (1) (i)

For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of the
hopping channel is less than 250 kHz, the system shall use at least 50 hopping frequencies and the
average time of occupancy on any frequency 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 system shall
use at least 25 hopping frequencies and the average time of occupancy on any frequency shall not be
greater than 0.4 seconds within a 10 second period.

Frequency Band 20 dB Bandwidth of the hopping Hopping Nurmber
g y channel pping
<250 kHz =50 channels
902-928
=250 kHz =25 channels
TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 21 of 41

This report shall not be reproduced except in full, without the written approval of TA Technology (Shanghai) Co., Ltd.



“___ RF Test Report Report No.: R2112A1148-R1
Test Results:

Number of Hoppin
Channel Range (MHz) Pping Limits Results
Measured
Middle Channel 902- 928 67 =50 channels Pass
902~928MHz

- 2 915 ' #hvg Type: RM3
Canter Freq 815.000000 MHz N o TieFuRa AvgHekd: 1600810000
IFGainLow Ehiterc 40 48

#VEW 300 kHz

17.23% dBm |
156230 dBm,

28 0 o

E
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5.7 Spurious RF Conducted Emissions

Ambient condition

Temperature Relative humidity Pressure

23°C ~25°C 45%~50% 101.5kPa

Method of Measurement

The EUT was connected to the spectrum analyzer and Model 900MHz test set via a power splitter
with a known loss. The spectrum analyzer scans from 30MHz to the 10th harmonic of the carrier. The
peak detector is used. Set RBW 100kHz and VBW 300 kHz, Sweep is set to ATUO.

The test is in transmitting mode.

Test setup

Spectrum
Analyzer

EUT Splitter

Limits

Rule Part 15.247(d) pacifies that “In any 100 kHz bandwidth outside the frequency band in which the
spread spectrum 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.”

Test Mode | Carrier frequency (MHz) | Reference value (dBm) Limit
902.46 12.87 -7.13
915 14.67 -5.33

900MHz
927.54 15.06 -4.94

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is

with the coverage factor k = 1.96.

Frequency Uncertainty
100kHz-2GHz 0.684 dB
2GHz-26GHz 1.407 dB

TA Technology (Shanghai) Co., Ltd.
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Test Results:

The signal beyond the limit is carrier.

CHO 30MHz to 26.5GHz

Center Freq 13.265000000 GHz :nv;m:‘:%s

Center Freq 902460000 MH
A e Tig Fraafun

IHiainLow BAten: 40 9B

Rl Offget 128 o
Ref 21,28 dBm

Mkr1
1

Start 30 MHz Stop 26.30 GHz|
#Res BW 100 kHz Sweep 2.530 s (30001 pis)

Chemamma

Center 902.4600 MHz
Res BW 100 kHz

= ST

[ Krysighe Sprcrm Aaslyme - Sorgt [ Krysighe Sprcrm Aaslyme - Sorgt

Canter Freq 815.000000 MHz o _—| . :o\v;m:‘:%s
- >

IHiainLow

Start 30 MHz Stop 26.30 GHz|
Res BW 100 kHz Sweep 2.530 s (30001 pis)

iCenter 815,000 MHz Span 1.500 MHz,
B Sweep 2.000 ms (30001 pts

= ST

40000 MHz . 265000000 GHz #Avp Type: RMS
PO Wede we TG Freefus PhCE Famt =o= AvgiHold: 1810
IHGainow e 40 o8 o IFGaind ow

Start 30 MHz Stop 26.30 GHz|
Res BW 100 kHz Sweep 2.530 s (30001 pis)

4
A5 948 cEm
AT.766 0B,

Center 827.5400 MHz Span 1.500 MHz|
Res BW 100 kHz Sweep 2.000 ms (30001 pts]
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5.8 Unwanted Emission

Ambient condition

Temperature Relative humidity Pressure

23°C ~25°C 45%~50% 101.5kPa

Method of Measurement

The test set-up was made in accordance to the general provisions of ANSI C63.10. The Equipment
Under Test (EUT) was set up on a non-conductive table in the semi-anechoic chamber. The test was
performed at the distance of 3 m between the EUT and the receiving antenna. The radiated
emissions measurements were made in a typical installation configuration.

Sweep the whole frequency band through the range from 9 kHz to the 10th harmonic of the carrier,
and the emissions less than 20 dB below the permissible value are reported.

During the test, below 30MHz, the center of the loop shall be 1 meters; above 30MHz, the height of
receive antenna shall be moved from 1 to 4 meters, and the antenna shall be performed under
horizontal and vertical polarization. The turntable shall be rotated from 0 to 360 degrees for detecting
the maximum of radiated spurious signal level. The measurements shall be repeated with orthogonal
polarization of the test antenna. The data of cable loss and antenna factor has been calibrated in full
testing frequency range before the testing.

Set the spectrum analyzer in the following:

9kHz~150 kHz

RBW=200Hz, VBW=1kHz/ Sweep=AUTO

150 kHz~30MHz

RBW=9KHz, VBW=30KHz,/ Sweep=AUTO

Below 1GHz

RBW=100kHz / VBW=300kHz / Sweep=AUTO

Above 1GHz

(a) PEAK: RBW=1MHz VBW=3MHz/ Sweep=AUTO

(b) AVERAGE: RBW=1MHz / VBW=3MHz / Sweep=AUTO

detector; The measurements employing a CISPR quasi-peak detector except for the frequency bands
9-90 kHz, 110-490 kHz and above 1000 MHz. Radiated emission limits in these three bands are
based on measurements employing an average detector.

The dwell time per channel of the hopping signal is less than 100 ms, then the reading obtained with
the 10 Hz VBW may be further adjusted by a “duty cycle correction factor”, derived from 20log(dwell
time/100 ms), in an effort to demonstrate compliance with the 15.209 limit.

If the emission is pulsed, modify the unit for continuous operation; use the settings shown above, then
correct the reading by subtracting the peak- average correction factor, derived form the appropriate
duty cycle calculation.

This setting method can refer to KDB 558074 DOL1.

This mode was measured in the following mode: EUT with cradle and EUT without cradle. The worst
emission was found in EUT with cradle mode and the worst case was recorded.

The test is in transmitting mode.
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Test setup
9KHz ~ 30MHz

Loop

antenna

-1

Turntable

— 6:8_ Spectrum
- I -om : i Analyzer
Gr : Coaxial Cable /

round Plane

30MHz ~ 1GHz
Antenna
4 M /— tower
T =
3m :
Tumtable Im to 4m
EUT

_— 6_8_ | Spectrum
- I' -om | l Analyzer

G Coaxial Cable /

round Plane

Above 1GHz

Antenna
‘&' tower
— Hom
- : i anteiie
3m. ;

Spectnum

Tumntable NI i
\ EUT - —— "_'.
hY

i N

B T !

1
— 2. 4m —
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Limits

Rule Part 15.247(d) specifies that “In addition, radiated emissions which fall in the restricted bands,
as defined in § 15.205(a), must also comply with the radiated emission limits specified in § 15.209(a)

(see § 15.205(c)).”

Limit in restricted band

Frequency of emission (MHz)

Field strength(uV/m)

Field strength(dBuV/m)

0.009-0.490 2400/F (kHz) /
0.490-1.705 24000/F (kHz) /
1.705-30.0 30 /
30-88 100 40
88-216 150 435
216-960 200 46
Above960 500 54
§15.35(b)

There is also a limit on the radio frequency emissions, as measured using instrumentation with a
peak detector function, corresponding to 20 dB above the maximum permitted average limit.

Peak Limit=74dBuV/m
Average Limit=54dBuV/m

TA Technology (Shanghai) Co., Ltd.

TA-MB-04-004R
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Spurious Radiated Emissions are permitted in any of the frequency bands listed below:

MHz
0.090-0.110
10.495-0.505
2.1735-2.1905
4.125-4.128
4.17725-4.17775
4.20725-4.20775
6.2156.218
6.26775-6.26825
6.31175-6.31225
8.291-8.294
8.362-8.366
8.37625-8.38675
8.41425-8.41475
12.29-12.293
12.51975-12.52025
12.57675-12.57725

13.36-13.41

Measurement Uncertainty

MHz

16.42-16.423

16.69475-16.69525

16.80425-16.80475

25.5-25.67

37.5-38.25

73-74.6

74.8-75.2

108-121.94

123-138

149.9-150.05

156.52475-156.52525

156.7-156.9

162.0125-167.17

167.72-173.2

240-285

322-335.4

MHz

399.9-410

608-614

960-1240

1300-1427

1435-1626.5

1645.5-1646.5

1660-1710

1718.8-1722.2

2200-2300

2310-2390

2483.5-2500

2690-2900

3260-3267

3332-3339

3345.8-3358

3600-4400

GHz
4.5-5.15
5.35-5.46
7.25-7.75
8.025-8.5
9.0-9.2
9.3-9.5
10.6-12.7
13.25-13.4
14.47-14.5
15.35-16.2
17.7-21.4
22.01-23.12
23.6-24.0
31.2-31.8

36.43-36.5

©

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is

with the coverage factor k = 1.96.

Frequency Uncertainty
9KHz-30MHz 3.55dB
30MHz-200MHz 4.17 dB
200MHz-1GHz 4.84 dB
1-18GHz 4.35dB
18-26.5GHz 5.90 dB
26.5GHz~40GHz 5.92 dB

TA Technology (Shanghai) Co., Ltd.
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Test Results:
The signal beyond the limit is carrier.

A font (Levelin dB#&/m)in the test plot =(level in dB 1 V/m)

Channel 0: Peak + Average Channel 66: Peak + Average
1101 11
10 1007
613,818750 MHz %
80 29993 6Bff/m 960.108750 MHz 960230000 MHz
\E 34094 dBHE/m 80 $13.04b000 Mz 34096 dB#/m
g 31.073 dB#/m
8 & e
£ =
3 E 60
3 A0 v § 50
A0
2 Ty Y.
307
600 650 700 750 800 850 900 950 1000 20
Frequency in MHz 10
600 650 700 750 800 850 900 950 1000
Frequency in MHz
TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 29 of 41

This report shall not be reproduced except in full, without the written approval of TA Technology (Shanghai) Co., Ltd.




(&

~__/ RF Test Report

Report No.: R2112A1148-R1

Result of RE
Test result

Sweep the whole frequency band through the range from 9kHz to the 10th harmonic of the carrier,
the Emissions in the frequency band 9kHz-30MHz are more than 20dB below the limit are not

reported.

The following graphs display the maximum values of horizontal and vertical by software.
For above 1GHz, Blue trace uses the peak detection, Green trace uses the average detection.

A font (Levelin dB#&/m)in the test plot =(level in dB 1 V/m)

Channel 0
110T
1001
e 80T
N
{'g L
m
£ oot FCCRE[OP
s | I
- 40 | ¥
¢ * ¢
B 4
20- ¢
10 T T T T i i T T T i T 1
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Radiates Emission from 30MHz to 1GHz
Note: The signal beyond the limit is carrier.
Frequency Quasi-Peak | Height Polarization Azimuth| Correct |Margin| Limit
(MHz) (dBuV/m) | (cm) (deg) |Factor (dB)| (dB) |(dBuV/m)
53.771250 21.95 105.0 \% 98.0 13 18.05 40.00
127.040000 33.45 105.0 V 34.0 10 10.05 43.50
176.712500 29.11 180.0 H 13.0 10 14.39 43.50
254.111250 34.90 175.0 H 17.0 14 11.10 46.00
327.710000 38.43 175.0 \% 350.0 16 7.57 46.00
599.997500 33.43 100.0 V 308.0 21 12.57 46.00

Remark: 1. Correction Factor = Antenna factor+ Insertion loss(cable loss+amplifier gain)
2. Margin = Limit — Quasi-Peak

TA Technology (Shanghai) Co., Ltd.
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Level in dBH&E/m

110T
100T
I 1.804600000 GHz
80 55.860 dBE/m FCC RE PK
60T v
L [ »

[
4OM
20T

0 } } } } } } } } |
1G 2G 3G 4G 5G 6 7 8 9 10G

Frequency in Hz

Radiates Emission from 1GHz to 10GHz

The standard has no requirements for the frequency of 1804.6 MHz.

Frequency Peak Average Limit Margin Height | Polarizati | Azimuth Cl::c;:ticrt
(MHz) (dBuV/m) | (dBuV/m) | (dBuV/m) (dB) (cm) on (deg) (@B)
1017.40 --- 27.96 54.00 26.04 200.0 \% 71.00 -20
1211.80 37.54 74.00 36.46 100.0 Y, 269.00 -19
1711.55 27.63 54.00 26.37 100.0 H 3.00 -16
1718.20 37.44 74.00 36.56 100.0 H 3.00 -16
2564.20 40.70 74.00 33.30 100.0 H 0.00 -14
2707.30 33.96 54.00 20.04 200.0 H 53.00 -14
3609.70 42.10 54.00 11.90 100.0 H 59.00 -13
3610.00 45.52 74.00 28.48 200.0 H 165.00 -13
5414.80 51.82 54.00 2.18 200.0 H 24.00 -7
5414.80 52.69 --- 74.00 21.31 200.0 H 24.00 -7
8552.20 40.99 54.00 13.01 200.0 H 40.00 -3
9689.50 50.63 74.00 23.37 100.0 \Y, 24.00 -2

Remark: 1. Correction Factor = Antenna factor+ Insertion loss (cable loss + amplifier gain)

TA Technology (Shanghai) Co., Ltd.
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Channel 33

11071
100T

80T

60T

Level in dBH&E/m

40 ! ¥ +

2077

10 } } —t— } } } } f —t—t !

30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz

Radiates Emission from 30MHz to 1GHz
Note: The signal beyond the limit is carrier.

Frequency Quasi-Peak | Height Polarization Azimuth| Correct |Margin| Limit
(MHz) (dBuV/m) | (cm) (deg) |Factor (dB)| (dB) |(dBuV/m)
53.730000 29.54 100.0 \Y, 16.0 13 10.46 | 40.00
127.080000 30.55 100.0 \Y, 231.0 10 12.95 | 43.50
158.120000 38.13 196.0 H 96.0 9 5.37 43.50
254.111250 33.09 125.0 H 75.0 14 1291 46.00
327.708750 39.78 175.0 \Y, 0.0 16 6.22 46.00
599.997500 37.41 100.0 \Y, 245.0 21 8.59 46.00

Remark: 1. Correction Factor = Antenna factor+ Insertion loss(cable loss+amplifier gain)
2. Margin = Limit — Quasi-Peak
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110T
10071 1.829800000 GHz
T 58.024 dBi/m 5.489800000 GHz
. 80+ 56.511 dBH#&E/m FECREPK
E n
e
Q 60T y M
£ - = »
i 2.
% 0% b ; 4 M
- WWW —
20t
0 : : : : : i
1G 2G 3G 4G 5G 6 7 8 9 10G

Frequency in Hz

Radiates Emission from 1GHz to 10GHz
The standard has no requirements for the frequency of 1829.8 MHz & 5489.8 MHz.

Frequency Peak Average Limit Margin Height | Polarizati | Azimuth Cl::c;:ticrt
(MHz) (dBuV/m) | (dBuV/m) | (dBuV/m) (dB) (cm) on (deg) (@B)
1030.30 29.92 54.00 24.08 200.0 Y 318.00 -20
1183.90 37.66 74.00 36.34 100.0 Y, 217.00 -19
1720.00 37.55 74.00 36.45 100.0 H 15.00 -16
1722.70 27.66 54.00 26.34 100.0 H 15.00 -16
2744.80 --- 38.70 54.00 15.30 100.0 H 34.00 -14
2745.10 42.00 74.00 32.00 200.0 H 24.00 -14
3660.10 48.70 74.00 25.30 100.0 H 61.00 -12
3660.10 47.18 54.00 6.82 100.0 H 61.00 -12
5998.00 35.43 54.00 18.57 200.0 H 24.00 -7
6020.80 45.25 --- 74.00 28.75 200.0 H 24.00 -7
8530.90 40.68 54.00 13.32 100.0 Y, 233.00 -3
9690.40 50.55 74.00 23.45 200.0 H 327.00 -2

Remark: 1. Correction Factor = Antenna factor+ Insertion loss (cable loss + amplifier gain)
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Channel 66
110T
1007
e 80T
~N
g L
m
e 6ot ECCRE PP
Tt . I
= 40 ' v s y
4 " [ 3
20~
10 : —t—t+— : : : : —t—+— |
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Radiates Emission from 30MHz to 1GHz
Note: The signal beyond the limit is carrier.
Frequency Quasi-Peak | Height ... |Azimuth| Correct |Margin| Limit
Polarization
(MHz) (dBuV/m) | (cm) (deg) |Factor (dB)| (dB) |(dBuV/m)
53.722500 28.70 100.0 \Y, 0.0 13 11.30 40.00
127.080000 31.42 100.0 \Y, 199.0 10 12.08 43.50
158.120000 37.69 180.0 H 267.0 9 5.81 43.50
327.708750 39.17 175.0 \% 0.0 16 6.83 46.00
381.180000 36.22 175.0 \Y, 94.0 17 9.78 46.00
762.350000 37.88 105.0 H 177.0 24 8.12 46.00

Remark: 1. Correction Factor = Antenna factor+ Insertion loss(cable loss+amplifier gain)
2. Margin = Limit — Quasi-Peak

TA Technology (Shanghai) Co., Ltd.
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1107
1007
T 1;5%555603033% /GHZ 5.565100000 GHz
4 . m
. 80 51.448 dBH&/m ECC BE PK
S C
3 60T Y
s f N Y 4
B N «
. 40-; AoV ;.., WW’W
- |
-
20T
0 : : : : : : —t+—
1G 2G 3G 4G 5G 6 7 8 9 10G

Frequency in Hz

Radiates Emission from 1GHz to 10GHz
The standard has no requirements for the frequency of 1855 MHz & 5565.1 MHz.

Frequency Peak Average Limit Margin Height | Polarizati | Azimuth Cl::c;:ticrt
(MHz) (dBuV/m) | (dBuV/m) | (dBuV/m) (dB) (cm) on (deg) (@B)
1004.20 --- 29.19 54.00 24.81 100.0 \% 302.00 -20
1004.50 37.75 74.00 36.25 200.0 Y, 8.00 -20
1689.40 38.36 74.00 35.64 200.0 H 357.00 -15
1733.80 28.72 54.00 25.58 100.0 H 0.00 -15
2521.60 40.82 --- 74.00 33.18 100.0 \% 302.00 -14
2782.60 33.66 54.00 20.34 200.0 H 24.00 -14
3710.20 47.76 74.00 26.24 100.0 H 58.00 -12
3710.20 45.52 54.00 8.48 100.0 H 58.00 -12
5995.90 35.91 54.00 18.09 200.0 H 24.00 -7
6003.40 45.41 --- 74.00 28.59 200.0 H 24.00 -7
9578.80 50.41 74.00 23.59 200.0 H 206.00 -2
9592.30 40.77 54.00 13.23 100.0 \Y, 358.00 -2

Remark: 1. Correction Factor = Antenna factor+ Insertion loss (cable loss + amplifier gain)

TA Technology (Shanghai) Co., Ltd.
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5.9 Conducted Emission

Ambient condition

Temperature Relative humidity Pressure

23°C ~25°C 45%~50% 101.5kPa

Methods of Measurement

The EUT is placed on a non-metallic table of 80cm height above the horizontal metal reference
ground plane. During the test, the EUT was operating in its typical mode. The test method is
according to ANSI C63.10. Connect the AC power line of the EUT to the L.I1.S.N. Use EMI receiver to
detect the average and Quasi-peak value. RBW is set to 9 kHz, VBW is set to 30kHz.The
measurement result should include both L line and N line.

The test is in transmitting mode.

Test Setup

EUT L1S.N Test Receiver

AL FPower source

Note: AC Power source is used to 120V/60Hz.

Limits
Frequency Conducted Limits(dBuV)
(MHz) Quasi-peak Average
0.15-0.5 66 t0 56 56 to 46
05-5 56 46
5-30 60 50

" Decreases with the logarithm of the frequency.

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is
with the coverage factor k = 1.96, U=2.69 dB.
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Test Results:

Following plots, Blue trace uses the peak detection, Green trace uses the average detection.
During the test, the Conducted Emission was performed in all modes with all channels, channel 33,
are selected as the worst condition. The test data of the worst-case condition was recorded in this
report.

100
B0
> s
T e J
TE 40T » *
201 é : R
0 t t +———+——+ f t — { i
150k 300 400 500 800 1M 2M  3M 4M sSM s 8 10M 20M  30M
Freqguency in Hz
. . . Meas. ;
Frequency | QuasiPeak | Average Limit | Margin Time Bandwidth Line | Filter Corr.
(MHz) (dBuV) (dBuVv) | (dBuV) | (dB) i) (kHz) (dB)
0.17 38.82 64.95 26.13 70.0 9.000 L1 ON 21
0.36 13.33 48.69 35.36 70.0 9.000 L1 ON 21
0.40 18.45 57.95 39.50 70.0 9.000 L1 ON 20
0.49 13.21 46.10 32.89 70.0 9.000 L1 ON 20
2.11 13.10 46.00 32.90 70.0 9.000 L1 ON 20
211 16.92 56.00 39.08 70.0 9.000 L1 ON 20
4.21 19.65 56.00 36.35 70.0 9.000 L1 ON 19
4.21 15.11 46.00 30.89 70.0 9.000 L1 ON 19
11.58 36.61 60.00 23.39 70.0 9.000 L1 ON 20
11.58 18.85 50.00 | 31.15 70.0 9.000 L1 ON 20
12.64 18.52 50.00 | 31.48 70.0 9.000 L1 ON 20
12.64 33.71 60.00 26.29 70.0 9.000 L1 ON 20
Remark: Correct factor=cable loss + LISN factor
L line
Conducted Emission from 150 KHz to 30 MHz
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Report Report No.: R2112A1148-R1
1007
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Frequency | QuasiPeak | Average Limit | Margin Time Bandwidth Line | Eilter Corr.
(MHz) (dBuv) (dBuv) (dBuv) | (dB) s (kHz) (dB)
0.20 40.46 63.54 | 23.08 70.0 9.000 N ON 21
0.36 13.49 48.69 | 35.20 70.0 9.000 N ON 21
0.36 22.64 58.64 | 36.00 70.0 9.000 N ON 21
0.50 13.17 46.00 | 32.83 70.0 9.000 N ON 20
1.14 14.64 56.00 | 41.36 70.0 9.000 N ON 20
2.11 13.01 46.00 | 32.99 70.0 9.000 N ON 20
4.21 14.42 46.00 | 31.58 70.0 9.000 N ON 19
4.52 15.13 56.00 | 40.87 70.0 9.000 N ON 19
11.58 19.04 50.00 | 30.96 70.0 9.000 N ON 20
11.59 33.01 60.00 | 26.99 70.0 9.000 N ON 20
12.64 33.17 60.00 | 26.83 70.0 9.000 N ON 20
12.64 18.22 50.00 | 31.78 70.0 9.000 N ON 20

Remark: Correct factor=cable loss + LISN factor

N line
Conducted Emission from 150 KHz to 30 MHz
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~__/ RF Test Report

Report No.: R2112A1148-R1

6 Main Test Instruments

Serial Calibration | Expiration
Name Manufacturer Type
Number Date Date
Wireless Communication
R&S CMW270 100673 2021-05-15 | 2022-05-14
Tester
Signal Analyzer R&S FSV30 100815 2021-12-12 | 2022-12-11
EMI Test Receiver R&S ESCI 100948 2021-05-15 | 2022-05-14
Loop Antenna Schwarzbeck FMzZB1519 1519-047 2020-04-02 | 2023-04-01
TRILOG Broadband SCHWARZBEC
VULB 9163 391 2019-12-16 | 2022-12-15
Antenna K
Horn Antenna R&S HF907 102723 2020-08-11 | 2023-08-10
Horn Antenna ETS-Lindgren 3160-09 00102643 2021-10-10 | 2024-10-09
EMI Test Receiver R&S ESR 101667 2021-05-16 | 2022-05-15
LISN R&S ENV216 101171 2020-12-13 | 2022-12-12
Spectrum Analyzer Agilent N9010A MY47191109 | 2021-05-15 | 2022-05-14
RF Cable Agilent SMA 15cm 0001 2021-12-07 | 2022-06-06
. . SHX-GF2-2
Power Splitter Hua Xiang 13 10120101 / /
Software R&S EMC32 9.26.0 / /

******END OF REPORT *kkkkk
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ANNEX A: The EUT Appearance

The EUT Appearance are submitted separately.
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ANNEX B: Test Setup Photos

The Test Setup Photos are submitted separately.
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