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1. GENERAL INFORMATION

1.1 Notes of the test report

The test report may only be reproduced or published in full. Reproduction or publication of extracts
from the report requires the prior written permission of The State Radio_monitoring_center Testing
Center (SRTC).

The test results relate only to individual items of the samples which have been tested.

The certification and accreditation identifiers used in this report shall not be applicable to the tested
or calibrated samples thereof. The manufacturer shall not mark the tested samples or items (or a
separate part of the item) with the identifiers of certification and accreditation to mislead relevant
parties about the tested samples or items.

1.2 Information about the testing laboratory

Company: The State Radio_monitoring center Testing Center (SRTC)
Address: 15th Building, No.30 Shixing Street, Shijingshan District, P.R.China
City: Beijing

Country or Region: | P.R.China

Contacted person: | Liu Jia

Tel:

+86 10 57996183

Fax:

+86 10 57996388

Email:

liujiaf@srtc.org.cn

1.3 Applicant’s details

Company: SoftBank Robotics Corp.

Address: 1-9-2 Higashi-shimbashi, Minato-ku, Tokyo
City: Tokyo

Country or Region: | Japan

Contacted person: | Huijun Wang

Tel:

+81-3-6889-2450

Fax:

Email:

huijun.wang@g.softbank.co.jp

1.4 Manufacturer’s details

Company: SoftBank Robotics Corp.

Address: 1-9-2 Higashi-shimbashi, Minato-ku, Tokyo
City: Tokyo

Country or Region: | Japan

Contacted person: Huijun Wang

Tel:

+81-3-6889-2450

Fax:

Email:

huijun.wang@g.softbank.co.jp
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1.5 Test Environment

Date of Receipt of test sample at SRTC: 2020.07.28

Testing Start Date: 2020.07.28

Testing End Date: 2020.08.11
Environmental Data: Temperature (°C) Humidity (%)
Ambient 25 30
Normal Supply Voltage (V d.c.): 5.0
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2 DESCRIPTION OF THE DEVICE UNDER TEST

2.1 Final Equipment Build Status

Frequency Range 902~928MHz
Number of Channel 51
Modulation Type FSK

Power Supply Battery/Charger
HW Version V1.1.0

SW Version 1.1

SN 7240115X1A70000059
Antenna type Refer to Note
Antenna connector Refer to Note

Note:
The antenna provides to the EUT, please refer to the following table:
Antenna Connecter
B M I F H Ant t
rand ode gain requency range (GHz) ntenna type Type
N/A N/A | -1.29dBi 902MHz~928MHz Spring N/A
antenna

Manufacturers ensure that their designs will not be modified by the user or third party’s
arbitrary antenna parameters and performance.
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2.2 Description of Test Modes
51 channels are provided to this EUT:

CHANNEL FREQ. CHANNEL FREQ. CHANNEL FREQ. CHANNEL FREQ.
(MHz) (MHz) (MHz) (MHz)
1 902.5 15 909.5 29 916.5 43 923.5
2 903.0 16 910.0 30 917.0 44 924.0
3 903.5 17 910.5 31 917.5 45 924.5
4 904.0 18 911.0 32 918.0 46 925.0
5 904.5 19 911.5 33 918.5 47 925.5
6 905.0 20 912.0 34 919.0 48 926.0
7 905.5 21 912.5 35 919.5 49 926.5
8 906.0 22 913.0 36 920.0 50 927.0
9 906.5 23 913.5 37 920.5 51 927.5
10 907.0 24 914.0 38 921.0
11 907.5 25 914.5 39 921.5
12 908.0 26 915.0 40 922.0
13 908.5 27 915.5 41 922.5
14 909.0 28 916.0 42 923.0

2.3 Duty Cycle of Test Signal

Duty cycle of test signal is <98 %, duty factor shall be considered.

Duty cycle = 0.10%

Note: This is only the duty cycle when the device is working normally. We use 100% duty
cycle for testing.

Spectrum @
Ref Level 19.80 dBm Offset 0.80 dB & RBW 3 MHz
Att 35dB @ SWT 200 s VYBW 3 MHz
SGL
@ 1Pk Max
D2[1] 0.00 dB
10 k D2 149.46498 s
£ M1[1] L 9.47 dBm

9.82033 s

0 dBrfr

-10dBm

-20dpr

-30dBm

-50 dem

-60 dém

-70dB

CF 923.0 MHz 30000 pts 20.0s/
Marker
Tvpe| Ref \ Trc] Stimulus | Response \ Function | Function Result |
M1 1 9.82033 s 9.47 dBm
D1 M1 L 146.67 ms -0.01 de
D2 M1 1 149.46498 s 0.00 dB
e
04.02.2020
il ] Ready NNRRNRED wiess

2.4 EUT Operating conditions

The software provided by client to enable the EUT under transmission condition continuously
at lowest, middle and highest channel frequencies individually.

2.5 Support Equipment

The following support equipment was used to exercise the DUT during testing:

N/A
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3 REFERENCE SPECIFICATION

Specification | Version Title
15.35 2019 Measurement detector functions and bandwidths.
15.209 2019 Radiated emission limits; general requirements.
Operation within the bands 902-928 MHz, 2400-2483.5 MHz,
15.247 2019 and 5725-5850MHz.
15.203 2019 | Antenna requirement
ANSI 2013 Standard of Procedures for Compliance Testing of Unlicensed
C63.10 Wireless Devices
KDB April 2 GUIDANCE FOR PERFORMING COMPLIANCE
558074D01 2019’ MEASUREMENTS ON DIGITAL TRANSMISSION SYSTEMS
V05r02 (DTS) OPERATING UNDER SECTION 15.247

4 KEY TO NOTES AND RESULT CODES

Code Meaning
PASS Test result shows that the requirements of the relevant
specification have been met.
FAIL Test result shows that the requirements of the relevant
specification have not been met.
N/T Test case is not tested.
NTC Nominal voltage, Normal Temperature
HV High voltage, Normal Temperature
LV Low voltage, Normal Temperature
HTHV high voltage, High Temperature
LTHV High voltage, Low Temperature
HTLV Low voltage, High Temperature
LTLV Low voltage, Low Temperature
The State Radio_monitoring_center Testing Center (SRTC) Page number: 6 of 34
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5 RESULT SUMMARY

No. Test case Reference Verdict
1 Occupied Bandwidth 15.247(a)(2) Pass
2 Peak Power Output 15.247(b)(3) ) Pass
3 | Transmitter Power Spectral Density 15.247(e) ) Pass
4 Conducted Out of band emission 15.247(d) Pass

measurement
5 Band-edge 15.247(d) Pass
6 Spurious Radiated Emissions 15'247(d)/10%'35(b)/15'2 Pass
7 | AC Power line Conducted Emission 15.207 Pass
8 Antenna requirement 15.203 Pass(refgr1t)o section

This Test Report Is Issued by: Checked by:

Mr. Peng Zhen %3 s Mr. Li Bin

Tested by: “ ' Issued date:

Mr. He Dengshun / ~7 "

4 F[ L}/S }é 20200903
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6 TEST RESULT

6.1 Occupied Bandwidth

6.1.1 Ambient condition

Temperature Relative humidity Pressure

25°C 30% 101.5kPa

6.1.2 Test Description

The bandwidth at 6dB down from the highest in-band spectral density is measured with a
spectrum analyzer and Bluetooth test set via a power splitter with a known loss.Which
connected to the transmitter antenna terminal of the EUT while the EUT is operating at
maximum power and at the appropriate frequencies. All modes of operation were investigated
and the worst case configuration results are reported in this section.

6.1.3 Test limit
Part15.247 (a)(2)
The minimum permissible 6dB bandwidth is 500 kHz

6.1.4 Test Procedure Used
KDB 558074 D01 DTS Meas Guidance v05r02—Section 8.1 Option 1

6.1.5 Test Settings
a) Set RBW = 100 kHz.

) Set the video bandwidth (VBW) = 3 x RBW.

) Detector = Peak.

) Trace mode = max hold.

) Sweep = auto couple.
f) Allow the trace to stabilize.
g) Measure the maximum width of the emission that is constrained by the frequencies
associated with the two outermost amplitude points (upper and lower frequencies) that are
attenuated by 6 dB relative to the maximum level measured in the fundamental emission.

b
c
d
e

6.1.6 Test Setup
The EUT and measurement equipment were set up as shown in the diagram below.

RF output
EUT Spectrum Analyzer

6.1.7 Test result
The test results are shown in Appendix A .
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6.2 Peak Power Output

6.2.1 Ambient condition

Temperature Relative humidity Pressure

25°C 30% 101.5kPa

6.2.2 Test Description

The transmitter antenna terminal of the EUT is connected to the spectrum analyzer and
Bluetooth test set via a power splitter with a known loss. Measurements are made while the
EUT is operating at maximum power and at the appropriate frequencies.

6.2.3 Test limit

Part15.247(b)(3)

The maximum permissible conducted output power is 1 Watt.
Used conversion factor: Limit (dBm) = 10 log (Limit (W)/1mW)
==> Maximum Output Power: 30.0 dBm

6.2.4 Test Procedure Used
KDB 558074 D01 DTS Meas Guidance v05r02 — Section 9.1.3

6.2.5 Test Settings

The maximum peak conducted output power may be measured using a broadband peak RF
power meter. The power meter shall have a video bandwidth that is greater than or equal to
the DTS bandwidth and shall utilize a fast-responding diode detector.

6.2.6 Test Setup
The EUT and measurement equipment were set up as shown in the diagram below.

RF output
EUT Power Meter

6.2.7 Test result
The test results are shown in Appendix A .
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6.3 Transmitter Power Spectral Density

6.3.1 Ambient condition

Temperature Relative humidity Pressure

25°C 30% 101.5kPa

6.3.2 Test Description

The peak power density is measured with a spectrum analyzer and Bluetooth test set via a
power splitter with a known loss connected to the antenna terminal of the EUT while the EUT
is operating at maximum power and at the appropriate frequencies.

6.3.3 Test limit
Part15.247(e)
The maximum permissible power spectral density is 8.0 dBm in any 3 kHz band.

6.3.4 Test Procedure Used
KDB 558074 D01 DTS Meas Guidance v05r02 Section 10.2.

6.3.5 Test Settings

a) Set analyzer center frequency to DTS channel center frequency.
b) Set the span to 1.5 times the DTS bandwidth.

c) Set the RBW to: 3 kHz < RBW < 100 kHz.
d)
e)
f

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

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.

i)
j)
6.3.6 Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

RF output
EUT Spectrum Analyzer

6.3.7 Test result
The test results are shown in Appendix A.

The State Radio_monitoring_center Testing Center (SRTC) Page number: 10 of 34
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6.4 Conducted Out of band emission measurement

6.4.1 Ambient condition

Temperature Relative humidity Pressure

25°C 30% 101.5kPa

6.4.2 Test Description

For the following out of band conducted spurious emissions plots, the EUT was set to
transmit at maximum power with the largest packet size available. The worst case spurious
emissions were found in this configuration.

6.4.3 Test limit

Part 15.247(d) The limit for out-of-band spurious emissions at the band edge is 20dB below
the fundamental emission level, as determined from the in-band power measurement of the
DTS channel performed in a 100 kHz bandwidth.

6.4.4 Test Procedure Used

KDB 558074 D01 DTS Meas Guidance v05r02 Section 11.3,11.2
6.4.5 Reference level measurement Settings

Establish a reference level by using the following procedure:

a) Set instrument center frequency to DTS channel center frequency.

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

i) Use the peak marker function to determine the maximum PSD level.
6.4.6 Test Settings

Detector = peak.
Set span to encompass the spectrum to be examined

g) Trace mode = max hold.
h) Allow trace to fully stabilize.
i) Use the peak marker function to determine the maximum amplitude level.

The State Radio_monitoring_center Testing Center (SRTC) Page number: 11 of 34
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6.4.8 Test Setup
The EUT and measurement equipment were set up as shown in the diagram below.
RF output
EUT Spectrum Analyzer

6.4.9 Test result

The spectrum plots are attached on the following pages. D1 line indicates the highest level,
and D2 line indicates the 20dB offset below D1. It shows compliance with the requirement.
The test results are shown in Appendix A .

6.5 Band-edge measurement

6.5.1 Ambient condition

Temperature Relative humidity Pressure

25°C 30% 101.5kPa

6.5.2 Test Description

For the following out of band conducted spurious emissions plots, the EUT was set to
transmit at maximum power with the largest packet size available. The worst case spurious
emissions were found in this configuration.

6.5.3 Test limit

Part 15.247(d)

The limit for out-of-band spurious emissions at the band edge is 20dB below the
fundamental emission level, as determined from the in-band power measurement of the
DTS channel performed in a 100 kHz bandwidth.

6.5.4 Test Procedure Used

KDB 558074 D01 DTS Meas Guidance v05r02 Section 11.2

6.5.5 Reference level measurement Settings

Establish a reference level by using the following procedure:

a) Set instrument center frequency to DTS channel center frequency.

)
c)
d) Set the VBW = 300kHz.
) Detector = peak.
f) Sweep time = auto couple.
g) Trace mode = max hold.
) Allow trace to fully stabilize.

e
h
i) Use the peak marker function to determine the maximum PSD level.
6
b

.5.6 Test Settings

a) Set the center frequency and span to encompass frequency range to be measured.
) Set the RBW = 100kHz.

c) Set the VBW = 300kHz.

d) Detector = peak.

e) Set span to encompass the spectrum to be examined

f) Sweep time = auto couple.
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g) Trace mode = max hold.

h) Allow trace to fully stabilize.
i) Use the peak marker function to determine the maximum amplitude level.

6.5.8 Test Setup
The EUT and measurement equipment were set up as shown in the diagram below.
RF output
EUT Spectrum Analyzer

6.5.9 Test result

The spectrum plots are attached on the following pages. D1 line indicates the highest level,
and D2 line indicates the 20dB offset below D1. It shows compliance with the requirement.
The test results are shown in Appendix A .

6.6 Spurious Radiated Emissions

6.6.1 Ambient condition

Temperature Relative humidity Pressure

25°C 30% 101.5kPa

6.6.2 Test Description

All out of band radiated spurious emissions are measured with a spectrum analyzer
connected to a receive antenna while the EUT is operating at maximum power and at the
appropriate frequencies. Only the radiated emissions of the configuration that produced the
worst case emissions are reported in this section. The measurements shall be repeated with
orthogonal polarization of the test antenna. The results shall be showed the worst case of the
three orthogonal axes of EUT.

6.6.3 Test limit

Part15.205, 15.209, 15.247(d)

All out of band emissions appearing in a restricted band as specified in Section 15.205 of the
Title 47 CFR must not exceed the limits shown in below Table per Section 15.209.

Field strength Measured Distance
Frequency [MHz] Vi ]9 meters]

0.009~0.490 2400/F(kHz) 300
0.490~1.705 24000/F(kHz) 30
1.705~30.0 30 30
30~—88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3

Radiated Limits
Part15.35(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
The State Radio_monitoring_center Testing Center (SRTC) Page number: 13 of 34
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Used conversion factor: Limit (dBuV/m) = 20 log (Limit (uV/m)/1uaV/m)
Frequency [MHZ] Detector Unit (dBuV/m)
30~—88 Quasi-peak 40.0
88~216 Quasi-peak 43.5
216~960 Quasi-peak 46.0
960~1000 Quasi-peak 54.0
1000~5th harmonic of the highest frequency Average 54.0
or 40GHz, whichever is lower Peak 74.0

Conversion Radiated limits

6.6.4 Test Procedure Used
KDB 558074 D01 DTS Meas Guidance v05r02 — Section 12.2.7

For Radiated emission below 30MHz

a. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3
meter chamber room. The table was rotated 360 degrees to determine the position of the
highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was
mounted on the top of a variable-height antenna tower.

c. Both X and Y axes of the antenna are set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and the rotatable
table was turned from 0 degrees to 360 degrees to find the maximum reading.

e. The test-receiver system was set to Quasi-Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

NOTE:
1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 9kHz
at frequency below 30MHz.

For Radiated emission above 30MHz

a. The EUT was placed on the top of a rotating table 0.8 meters (for 30MHz ~ 1GHz) / 1.5
meters (for above 1GHz) above the ground at 3 meter chamber room for test. The table
was rotated 360 degrees to determine the position of the highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was
mounted on the top of a variable-height antenna tower.

c. The height of antenna is varied from one meter to four meters above the ground to
determine the maximum value of the field strength. Both horizontal and vertical
polarizations of the antenna are set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the
antenna was tuned to heights from 1 meter to 4 meters and the rotatable table was turned
from O degrees to 360 degrees to find the maximum reading.

e. The test-receiver system was set to quasi-peak detect function and specified bandwidth
with maximum hold mode when the test frequency is below 1 GHz.

f. The test-receiver system was set to peak and average detect function and specified
bandwidth with maximum hold mode when the test frequency is above 1 GHz. If the peak
reading value also meets average limit, measurement with the average detector is
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unnecessary.

For the radiated emission test above 1GHz:

Place the measurement antenna away from each area of the EUT determined to be a
source of emissions at the specified measurement distance, while keeping the
measurement antenna aimed at the source of emissions at each frequency of significant
emissions, with polarization oriented for maximum response. The measurement antenna
may have to be higher or lower than the EUT, depending on the radiation pattern of the
emission and staying aimed at the emission source for receiving the maximum signal. The
final measurement antenna elevation shall be that which maximizes the emissions. The
measurement antenna elevation for maximum emissions shall be restricted to a range of
heights of from 1 m to 4 m above the ground or reference ground plane.

NOTE:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is
120kHz for Quasi-peak detection (QP) at frequency below 1GHz.

2. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video
bandwidth is 3 MHz for Peak detection (PK) at frequency above 1GHz.

3. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video
bandwidth is 3 MHz for Average detection (AV) at frequency above 1GHz. If duty cycle of
test signal is < 98%, the duty factor need added to measured value.

4. All modes of operation were investigated and the worst-case emissions are reported.

6.6.5 Test Settings

Average Field Strength Measurements per Section 12.2.7 of KDB 558074 (Part 15.35)
1. Analyzer center frequency was set to the frequency of the radiated spurious emission of
interest

2. RBW = 1MHz

3. VBW = 3MHz > 1/T

4. Averaging type was set to RMS to ensure that video filtering was applied in the power
domain

5. Detector = average

6. Sweep time = auto

7. Trace mode = max hold

8. Trace was allowed to run for at least 50 times (1/duty cycle) traces
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Peak Field Strength Measurements per Section 12.2.7o0f KDB 558074 (Part 15.35)

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of
interest

2. RBW is set depending on measurement frequency, as specified in following table

Frequency RBW
9-150kHz 200-300Hz
0.15-30MHz 9-10kHz
30-1000MHz 100-120kHz
>1000MHz 1MHz

3. VBW = 3MHz

4. Detector = peak

5. Sweep time = auto couple

6. Trace mode = max hold

7. Trace was allowed to stabilize
6.6.6 Test Setup

For Radiated emission below 30MHz

1m
EUT& 3m /
Support Units | -—
Turn Table
_ /
80cm I
-
Ground Plane
Test Receiver
\ I —
L PP
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For Radiated emission 30MHz to 1GHz

Ant. Tower

1-4m
Variable
EUT& o 3m - /

Support Units

Turn Table

80cmT
L

Ground Plane

Test Receiver

—— I—I
o 0 O O
M"“ O O O Gy
For Radiated emission above 1GHz
Ant. Tower 14m
Variable
EUTS& 3m
Support Units  |= -]
Turn Table
Absorber
. /
1500 AW
= !
Ground Plane
Test Receiver
\ I —
o O O O
AMM"’“ O O O @
6.6.7 Test result
The test results are shown in Appendix B.
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6.7 AC Power line Conducted Emission

6.7.1 Ambient condition

Temperature Relative humidity Pressure
25°C 30% 101.5kPa
6.7.2 Test limit

FCC Part15.207

Freq”e”?mfz)'zm'ss'°” Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 66 to 56 * 56 to 46 *
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency.
The measurement is made according to ANSI| C63.10-2013

6.7.3 Test Procedures

a. The EUT was placed 0.4 meters from the conducting wall of the shielded room with EUT
being connected to the power mains through a line impedance stabilization network (LISN).
Other support units were connected to the power mains through another LISN. The two LISNs
provide 50 ohm/ 50uH of coupling impedance for the measuring instrument.

b. Both lines of the power mains connected to the EUT were checked for maximum conducted
interference.

c. The frequency range from 150kHz to 30MHz was searched. Emission levels under (Limit -
20dB) was not recorded.

NOTE: The resolution bandwidth and video bandwidth of test receiver is 9kHz for quasi-peak detection (QP)
and average detection (AV) at frequency 0.15MHz-30MHz.
The EUT shall test under the power AC120V/60Hz.
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6.7.4 Test Setup
/ Vertical Ground
Reference Plane / Test Receiver
i I—I
(=D = = R =
40cm EuT _ oo o oo
B0cm
LISN
|| 11 | |
N T
\ Horizontal Ground
Reference Plane
For the actual test configuration, please refer to the attached file (Test Setup Photo).
6.7.5 Test result
The test results are shown in Appendix B.
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7 MEASUREMENT UNCERTAINTIES

ltems Uncertainty
Occupied Bandwidth 3kHz

Peak power output 0.67dB

Band edge compliance 1.20dB
30MHz~1GHz 2.83dB
Spurious emissions 1GHz~12.75GHz 2.50dB
12.75GHz~25GHz 2.75dB
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8 TEST EQUIPMENTS

No. Name/ Model Manufacturer S/N Cal date Ce(ajlali)eue
Spectrum Analyzer ,

1. N9020A Agilent MY48010771 | 2019.08.20 | 2020.08.19

2. Power Meter E4416A Agilent MY52370013 | 2020.03.01 | 2021.02.28

3. Power Sensor E9327A Agilent MY52420006 | 2020.03.01 | 2021.02.28

23.18mx16.88mx9.60m
4. Semi-Anechoic Chamber FRANKONIA N
5. Turn table Diameter:5m | FRANKONIA |  ——— | e | oeee
Antenna master
6. SAC(MA4.0) MATURO | = | |
7 9.080m>.<5.2.55m><3.525m FRANKONIA | oo | e |
Shielding room
HF 907 Double-Ridged

8. Waveguide Horn R&S 100512 2019.08.20 | 2020.08.19
Antenna

9. 3160-09 Recelve SCHWARZ- | ,02058-002 | 2019.08.20 | 2020.08.19
antenna BECK

10. | ESI 40 EMI test receiver R&S 100015 2019.08.20 | 2020.08.19

1. ESCS30 EMI test R&S 100029 | 2019.08.20 | 2020.08.19
receiver

12. | HL562 Receive antenna R&S 100167 2019.08.20 | 2020.08.19

13. ENV216 AMN R&S 3560.6550.12 | 2019.08.20 | 2020.08.19
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APPENDIX A — TEST DATA OF CONDUCTED EMISSION

Occupied Bandwidth

Offset 0.8dB = Temporary antenna connector loss 0.2dB+ Cable loss 0.6dB

Carrier frequency (MHz)

Channel No.

6 dB ba

ndwidth(kHz) | 99% bandwidth(kHz)

902.5 Low

6

94.645 640.400

915.0 Middle

6

98.987 642.500

927.5 High

6

90.304 642.500

Carrier frequency (MHz): 902.5

Carrier frequency (MHz): 915

Spectrum ] [“é‘ ] Spectrum ] {“3,‘ ]
Ref Level 19,00 dom  Offset 0,00 db & RDW 100 Kz Ref Level 19.00 dim  Offset 0,00 db & RDW 100 kHz
At 3 db_ SWT 1689 1s » VBW 300 kH: _ Mode Auto FET 35 B SWT 189 s @ VBW 300kH2 Mode Auto FET
[ocrk Mzx [ocrk Mzx
MI[1] 10.20 dBm| MI[1] 10.12 dBrm
M1 902.20730 MHz, M1 914.76120 MHz]
10 d e o % 694.645441389 kHz| 10 x 698.986975398 kHz|
1] ! 1 X
o o
& ’ b
10 d 10 ch -
~J A ]
s i L
=0 20 =
& B p T~
= e e -
b = =
-
ao ao
50 50
60 d 60 d
0 70
CF 902 5 MHz 631 pts Span 1.5 MHz CF 915.0 MHz 691 pts Span 1.5 MHz
e — —
il R Y = il T memurng- GLLLLED Wa o
sezer LLAUG.2GZD 99:3ds e LLAIG.2020 99:55:13
Spectrum =| Spectrum =
Ref Level 15,00 dom  Offset 0,60 db e RBW 100 kHz Ref Level 19,00 dim  Offset 0,60 db e RBW 100 kHz
At 35d6  SWT 189 U5 @ VBW 300kHI  Mode Auto FFT CB SWT 18915 @ VBW 300kH2 Mode Auto FFl
[0 rk Mzx [01Fk Mzx
mi[1] 0.51 dem| wl MI[1] 10.22 dBrr]
w1 927.25250 MHz, i ¥ YU2.33940 MHZ
0 — - — -8 690.303907381 kHz 2 nde N 6.00 de|
e B % 530.400000000 kHZ]
7 T} 5 0 dBm 7 T qQfactor N 1409.1
o V4
T N
i . -0 d
" ™ ¥
A0 - 20 d — —
- ~1.
20 = - 20 d =
ao
20 d —]
50 dbm
au
o0
S0 70
50
GF 9025 Mhz 691 pis Span 1.5 MHz
marker
70 db Type | Ref | Trc| Stimulus | Response | Function | Function Result
1 1 9023394 WAz 10.22 dim ndb Sown 40,4 kHz
1 1 902,150 MHz 4.36 dim ndk. 6.00 d2
GF 927.5 MHz 691 pts Span 1.5 Mz Tz 1 G02.83L3 MHz 4.19 dem 2 Factor 1400.1
i | Measurng. GRANNALED W@ Cosises 7 i | Measuring.. MARRRANAD W P
e LLADG.2020 3:55:5% er LLAUG.3GCG B:SeiEa
Spactrum (=) Spactrum (=
Ref Level 19,00 dom  Offset 0,00 db & RDW 100 Kz Ref Level 19,00 dim  Offset 0,00 db & RDW 100 kiiz
Mt LB SWT 160 Ls » VBW 300kH: _ Modo Auto FET FECE  SWT 180 ps » VBW 300kHz  Mode Auto FET
[0=rk Mzx [0=rk Mzx
. M) 10,11 dBm| M[1] EETEET
i bt 914.79380 MHz| i a1 927.25470 MHz]
L;,—' ndB \\6 6.00 dB Til ndB ~J2 6.00 dB|
B As 642,500000000 kHz| i By S 642.500000000 kHz|
0gbm / q factor 1423.7] 0dbm: 7 T Q factor 1443.1
-
-10 = -10
20 d S R -
- Sl —— Tt
-0 = =
a0 a0
50 dbm 50 dbm
A0 d A0 d
70 d 70 d
CF 0150 MHz 691 pts Span 1.5 MHz CF 0273 MHz 691 pts Span 1.5 MHz
Markor Markor
Typa | Ref | Tre | stimulus | Response | Function | Function Result | Typa | Ref | Tre | | Response | Function | Funetion Result I
W1 1 919.7538 Wz 10.11 dBm nab cown B42.5 itHz W1 1 9,49 dbm no cown B42.5 khz
1 1 9146767 WAz +.18 dbm ndé. 6,00 d3 1 1 3.41 dbm ndb 6.00 d2
Tz 1 9153213 Mz =27 demn 4 Factor 1423.7 Tz 1 927.8213 MHz 3.53 den 3 factor 10431
i T Measurng.. WLLLLLED WA taoe i T Neasurng.. WALLALID WA toen
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Peak Power Output

Modulation type

902.5MHz

915.0MHz 927.5MHz

Peak Power Output (dBm)

12.28

12.10 11.94

Transmitter Power Spectral Density

Offset 0.8dB = Temporary antenna connector loss 0.2dB+ Cable loss 0.6dB

Carrier frequency (MHz)

Channel No.

Power Density ( dBm/3kHz)

902.5

Low

6.73

915.0

Middle

6.58

927.5

High

6.11

Carrier frequency (MHz): 902.5

Carrier frequency (MHz): 915.0

Spectrum ] =
Ref Level 19.00dm  Offset 0,00 30 & RBW 3 Wiz
At FE B SWT  S532.1pc e VBW 10 kHz  Mode Auto FFT
[@ 10k M2k
m1[1] 6.73 dém|
902.59550 MHz
10 d b
oo _,\.WML, Loy
o )‘ 1
-10 '\
- / \
J
£ _/\ - T
v
I,
au — 3
i B
Sl Miviyy
Fla it
60 di
70
CF 0025 MHz 691 pts Span 1.5 MHz
N ] easunn T
] ] 0. WANRRNRED WG ey

2 (o
Spectrum = ]
Ref Level 19.00dim  Offset 0,00 30 & RBW 3 iz
At FE B SWT  532.Lpc e VBW 10kHz  Mode Auto FFT
[@ 10k M2k
m1[1] 6.58 dBm|
91509990 MHz]
100 df a
) j}ﬂ rrnim o afan ‘\.JN . .\HM\W
-10 ‘\1‘
] \
20 7
A
2 \"‘,
au -+ =
" =
i i
ey ot *w\\_ <
i |
i
&0
70
CF 0150 MHz 691 pts Span 1.5 MHz
L
] | measuring...  WANLRNALD W -

Carrier frequency (MHz): 927.5

Spectrum | |‘m]
Ref Level 13.00 dom

Offset 0.00dB @ RBW 0Kz

Att 35 B SWT  532.1ps @ VBW 10kHz  Mode 4uto FET

[@rk M=k

M1[1] 6.11 dBm
927.59550 MHz|
10 d s

,,‘_.\__ju,__* .m,J1

| W
/ |

/ y

691 pts Span 1.5 Mz
=

T
waesz g
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Conducted Out of band emission measurement

Offset 0.8dB = Temporary antenna connector loss 0.2dB+ Cable loss 0.6dB

Carrier frequency (MHz): 902.5

Spectrum |

<f|

Ref Level 19.00 dim  Offset 0.00 di & RBW 100 kHz
At 35 ds  SWT_ 18.9 U @ YBW 300kHZ  Mode Auto FFT

(@ 7k M=z

M1[1]
w1
'3

70 db

CF 902.5 MHz 691 pts
e —

Spectrum | [=
RefLevel 19.00 dom  Offset 0,00 0B @ RBW 100 bz
At 3506 SWT  59.7 ms e VBW 300 kHz  Mode Auto Swesp
(@ 17k Mz
M1[1] -49.35 dBm)|
6.7610 GHz
g 0L 10.200 de&m
od
=t )2 -3.800 CBT
20 df
-30
40 df
T
=k T
Japads L Ve
Pkidfobget
e TR et fur bt of it o b
il
30.db

Y CrEr

Start 30.0 MHz
e

691 pts Stap 10.0 GHz
—

Measuring...  WANNANED o

Cio1isd

Carrier frequency (MHz): 915.0

Spectrum

Ref Level 19,00 dim Offset 0,00 db & RBW 100 kHz
At 35 dE  SWT 180 us w VBW 300kHz  Mods Auto FET

CEES

M1[1]

CF 915.0 MHz 691 pts
—

| e

Spectrum [“%’]
Ref Level 19,00 dim  Offset 0,00 30 & RDW 100 bz
35 B SWT 507 ms e VBW 300 kdz  Mode Auto Swesp
[® 10k Mzx
M1[1] -40.22 dBm|
5.2090 GHz
o a1 10,110 da
o
02 9.850 o
20 df
-0
40 df
=l
50 — TR
O M 0
N | Lore el P LY ST LR
Ein
0
Start 90.0 MHz 501 pts Stop 10.0 GHz
S — m—
Measuring...  WURRSANEE do6 R

cipzial

Carrier frequency (MHz): 927.5

Spectrum |

B

RefLevel 19,80 d3m  Offset 000 db @ RBW 100 kHz
At 35 ds  SWT  18.0 U @ VBW 300 kHZ  Mode Auto FET

(@ 1rk Max

Spectrum |

)

Ref Level 19,80 dom
At 35 ds

Offset 0,50 0B & RBW 100 kHz
SWT  59.7ms e VBW 300 k42 Mode sutg swoop

m1[1]

@17k Max

70 db

GF 927.5 MHZ 591 pts

10.dBm—r01 3520 o

m1[1] -48.84 d2m)|
6.0190 GHz

D2 -10.480 dam

IR )b
-t

I —— IR I S T

ot AP SOV N N PN Y P

20d6

T TR—

Start 30.0 MHz

691 pts 5top 10.0 GHz

| CERRRRE et
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Band edge measurement (RF Conducted measurement)
Offset 0.8dB = Temporary antenna connector loss 0.2dB+ Cable loss 0.6dB

Carrier frequency (MHz): 902.5

Spectrum ] [r‘%’] Spectrum ] [“%’]
RefLevel 19.80 ddm  Offset 0,00 db @ RBW 100 bz RefLevel 19.80 dom  Offset 0,00 db @ RDW 100 kiz
Att 35d6  SWT 1809 s e VBW 300 kHz  Mode Auto FET 35dB SWT 10 Us @ VBW 300 kHz  Made 4uto FET
R [0 17k Max
mi[1] 10.32 dBm| m2[1] -24.18 dBm)|
w1 902.92420 MHz 901.90000 Mz
I = 01 10,320 d8 -15.41 dBm
g / \ 902.00000 M1z
0 — o i,
” N T
5 % / i
10 df = 0 GBI w
S e, \
-z0 P 20 .y Y
g \
~30 d & 30 ¢ r i
= e / \
it it alnd™ 0
| A A
a0 oo
60 d B0
70 70 o
|
GF 902.5 MHz 601 pts Span 1.5 Mz CF 902.0 MHz 601 pts Span 6.0 MHz
s — pregm — — —
il | Measurin P T ) i it i | Measurin, g WERNRANND i Hoarss 4
Baze: 1.AUG.2020 LaNTe 8 . 2020 BE
Spectrum | [= Spectum | [=
RefLevel 19,80 dom  Offset 0,00 db = RBW 100 khz RefLevel 19,80 dom  Offset 0,60 db @ RBW 100 kHz
At 3508 SWT  19.9 U5 @ WBW 300kHz  Mode Auto FET At 35d6 SWT 10 us @ ¥BW 300kHZ  Modo AUto FET
[@ 27k Max [0 17k Max
wi] oa3d wz[1] 2196 dam)|
1 927.20510 Miz 920.10000 Mz
10 - - —~ 01 10,000 dar - 11} 15.54 aBm|
! \ 928.00000 MHz|
o E [ T 4
7 5 i
i N / §
= i
10 ‘ < 1o 1 dam 5 W
P /
- ~
-0 = 20 Is3
| — S el B
a0 =0
! i
N S
i N e e =
50 d 50
B0 B0
70 d 06l e
|
CF 927.5 MHz 691 pts Span 1.5 MHz CF 928.0 MHz 691 pts Span 6.0 MHz
[ | Measurin CR (] s a7 4 [ | Measurim ER N ] e 1t 4
123 G, 2020 GaliBa
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APPENDIX B — TEST DATA OF RADIATED EMISSION

Radiated Emission Band Edge

The measurement results are obtained as described below:

Measure Level = Reading Level + cable loss + antenna factor

Sample calculation: (103.09 dBuV/m) = (74.59 dBuV) + (6.40 dB) + (22.10 dB), the
corresponding frequency is 902.5MHz.

Carrier frequency (MHz): 902.5
Polarity: Vertical
Detector: quasi-peak

No Frequency Measure Reading Over Limit cable | antenna
(MHz2) Level Level Limit (dBuv/m) loss factor
(dBuV/m) (dBuV) (dB) (dB) (dB)
1 902.5 103.09 74.59 N/A N/A 6.40 22.10
2 902 29.74 1.24 -16.26 46.00 6.40 22.10
Carrier frequency (MHz): 902.5
Polarity: Horizontal
Detector: quasi-peak
No Frequency Measure Reading Over Limit cable | antenna
(MHz) Level Level Limit | (dBuv/m) | loss factor
(dBuV/m) (dBuV) (dB) (dB) (dB)
1 902.5 106.63 78.13 N/A N/A 6.40 22.10
2 902 32.33 3.83 -13.67 46.00 6.40 22.10
Carrier frequency (MHz): 927.5
Polarity: Vertical
Detector: quasi-peak
No Frequency Measure Reading Over Limit cable | antenna
(MHz) Level Level Limit (dBuv/m) loss factor
(dBuV/m) (dBuV) (dB) (dB) (dB)
1 927.5 102.53 74.03 N/A N/A 6.40 22.10
2 928 31.30 2.80 -14.70 46.00 6.40 22.10
Carrier frequency (MHz): 927.5
Polarity: Horizontal
Detector: quasi-peak
No Frequency Measure Reading Over Limit cable | antenna
(MHz) Level Level Limit | (dBuv/m) | loss factor
(dBuV/m) (dBuV) (dB) (dB) (dB)
1 927.5 106.53 78.03 N/A N/A 6.40 22.10
2 928 32.86 4.36 -13.14 46.00 6.40 22.10
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Sample Calculations
Determining Spurious Emissions Levels

A “reference path loss” is established and the Arpiis the attenuation of “reference path loss”,
and including the gain of receive antenna, the gain of the preamplifier, the cable loss.

The measurement results are obtained as described below:

Result= Pmea + ARrpl

Sample calculation: (23.17 dBuV/m) = (44.07 dBpV) + (-20.9 dB/m), the corresponding
frequency is 31.018500MHz.

For transmit mode: 902.5MHz

Frequency(MHz) | Result(dBuV/m) '? dRBp)I ( d';T\?fm) Polarity ( déhn\}l}m)
31.018500 23.17 -20.9 44.07 Vertical 40.00
60.797500 24.39 -18.7 43.09 Vertical 40.00
126.369500 22.96 -21.0 43.96 Vertical 43.50
131.607500 17.65 -21.4 39.05 Vertical 43.50
456.363500 19.60 -10.4 30 Vertical 46.00
902.321000 104.39 -1.4 105.79 | Horizontal | 46.00

For transmit mode: 915MHz
Frequency(MHz) | Result(dBuV/m) ARpl Pmea Polarity Limit
(dB) | (dBuV/m) (dBuV/m)
30.582000 23.54 -21.0 44.54 Vertical 40.00
60.797500 24.72 -18.7 43.42 Vertical 40.00
61.525000 22.87 -18.9 41.77 Vertical 40.00
126.757500 22.45 -21.1 43.55 Vertical 43.50
545.312500 16.83 -8.1 24.93 Vertical 46.00
914.931000 103.99 -1.3 105.29 | Horizontal | 46.00
For transmit mode: 927.5MHz
Frequency(MHz) | Result(dBuv/m) | ARPI | Pmea Polarity Limit
(dB) | (dBuV/m) (dBuV/m)
30.000000 22.30 -21.2 43.5 Vertical 40.00
31.067000 22.73 -20.8 43.53 Vertical 40.00
60.797500 24.12 -18.7 42.82 Vertical 40.00
126.224000 23.07 -21.0 44.07 Vertical 43.50
128.455000 21.82 -21.2 43.02 Vertical 43.50
927.250000 105.07 -1.1 106.17 | Horizontal | 46.00
For receive mode

Frequency(MHz) | Result(dBuV/m) '? dRBp)I ( dgrl?\?/am) Polarity ( déhr{];}m)
30.048500 23.59 -21.2 44.79 Vertical 40.00
30.194000 24.42 -21.1 45.52 Vertical 40.00
30.970000 28.32 -20.9 49.22 Vertical 40.00
31.455000 29.35 -20.7 50.05 Vertical 40.00
32.085500 28.19 -20.6 48.79 Vertical 40.00
64.241000 21.08 -19.8 40.88 Vertical 40.00
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Carrier frequency (MHz): 902.5
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Full Spectrum
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AC Power line Conducted Emission

A “reference path loss” Corr.(dB) is established and the Lcable+ATT+VDF is the attenuation

of ” reference path loss”, and including the cable loss, the attenuation of the attenuator, the
voltage division factor of AMN.

The measurement results are obtained as described below:

Presut=Pmea+ Corr.(dB)

Sample calculation: (39.80 dBuV) = (10.1 dBpV) + (29.7 dB), the corresponding frequency
is 0.606279MHz.
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MEASUREMENT RESULT:

, o . Pmea Pmea

Froauency | Quecifeok | Auerage | smty MAOM Line O quasiPeak | Average
(dBuV) (dBuV)
0.606279 39.80 - 56.00 | 19.07 | L1 | 29.7 101 -
0.610543 - 35.31 46.00 | 23.17 | L1 | 29.7 - 5.61
0.627600 - 33.85 46.00 | 11.36 | L1 | 29.7 - 4.15
0.627600 38.68 - 56.00 | 12.74 | L1 | 29.7 8.98 -
0.721414 33.16 - 56.00 | 17.83 | L1 | 29.7 3.46 -
0.840814 35.00 - 56.00 | 22.29 | L1 | 29.7 5.3 -
0.845079 - 28.88 46.00 | 19.63 | L1 | 29.7 - -0.82
0.870664 - 28.38 46.00 | 24.32 N | 29.7 - -1.32
0.870664 34.36 - 56.00 | 23.15 | L1 | 29.7 4.66 -
0.960214 - 28.14 46.00 | 29.21 N | 29.7 - -1.56
1.348264 34.29 - 56.00 | 22.54 N | 29.7 4.59 -
1.442079 - 28.19 46.00 | 2714 | L1 | 29.7 - -1.51
---End of Test Report---
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