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Revision History
Rev. Issue Revisions Effect Page | Revised By
Date
00 March 25, 2021 Initial Issue ALL Mita Wu
. P.11, P.10, ,

01 June 8, 2021 See the following Note Rev. (01) P47 P96-97 Doris Chu

Rev. (01)

1. Added FCC register lab number in section 6.1.

2. Revised equipment list in section 5.2.

3. Added how to Calculation the Offset in section 8.5.
4. Revised Test Configuration in section 8.7.
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1. TEST RESULT CERTIFICATION
Applicant: T-mobile Usa, Inc.
12920 Se 38th Street , Bellevue, Washington, United States,
98006.
Manufacturer: T-mobile Usa, Inc.
12920 Se 38th Street , Bellevue, Washington, United States,
98006.
Equipment Under Test:  SyncUP Kids Watch
Trade Name: T-Mobile
Model No.: TMUS-SKW-1, TMUS-SKW-M
Date of Test: September 14, 2020; December 30, 2020
APPLICABLE STANDARDS
STANDARD TEST RESULT
FCC 47 CFR PART 24 SUBPART E No non-compliance noted

Statements of Conformity

Determination of compliance is based on the results of the compliance measurement,
not taking into account measurement instrumentation uncertainty.

We hereby certify that:

The above equipment was tested by Compliance Certification Services Inc. The test data,
data evaluation, test procedures, and equipment configurations shown in this report
were made in accordance with the procedures given in TIA -603-E and the energy
emitted by the sample EUT tested as described in this report is in compliance with
radiated emission limits of FCC Rule FCC PART 24 Subpart E

Approved by:

\

97"

Kevin Tsai
Deputy Manager
Compliance Certification Services Inc.
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2. EUT DESCRIPTION

Product

SyncUP Kids Watch

Model No.

TMUS-SKW-1, TMUS-SKW-M

Model Discrepancy

Preload profiles in SIM IC are different, but the SIM IC is the
same. TMUS-SKW-1 is T-Mobile SKU, TMUS-SKW-M is MPCS
SKU.

Trade

T-Mobile

Received Date

August 25, 2020

Power Supply

1. Power from Adapter.
PHIHONG TECHNOLOGY / ANO5A-050E
I/P: 100-240VAC, 0.2A, 50-60Hz
O/P: 5.0VDC, 1.0A
2. Power from Battery.
EVE / P0963
Rated Capacity: 3.85V, 495mAh, 1.91Wh

LTE Band 2
Frequency Range Channel Bandwidth: 1.4MHz 1850.7MHz ~1909.2MHz
LTE Band 2
Channel Bandwidth: 3MHz 1851.5 MHz ~ 1908.4 MHz
LTE Band 2
Channel Bandwidth: 5MHz 1852.5MHz ~1907.5MHz
LTE Band 2
Channel Bandwidth: 10MHz 1855MHz ~1905MHz
LTE Band 2
Channel Bandwidth: 15MHz 1857.5 MHz ~ 1902.5 MHz
LTE Band 2
Channel Bandwidth: 20MHz 1860MHz ~1900MHz
Modulation Technique LTE Band 2 QPSK, 16QAM
Antenna Specification PIFA Antenna
P Band 2: -6.22 dBi
LTE Band 2 QPSK: 16.16 dBm
Channel Bandwidth: 1.4MHz 16QAM: 14.94 dBm
LTE Band 2 QPSK: 16.17 dBm
Channel Bandwidth: 3MHz 16QAM: 1495 dBm
LTE Band 2 QPSK: 16.23 dBm
Transmit Power Channel Bandwidth: 5MHz 16QAM: 15.00 dBm
(EIRP Power) LTE Band 2 QPSK: 16.26 dBm
Channel Bandwidth: 10MHz 16QAM: 15.02 dBm
LTE Band 2 QPSK: 16.27 dBm
Channel Bandwidth: 15MHz 16QAM: 15.03 dBm
LTE Band 2 QPSK: 16.34 dBm
Channel Bandwidth: 20MHz 16QAM: 15.06 dBm

Remark:

1. The sample selected for test was engineering sample that approximated to production product and was provided by

manufacturer.

2. Disclaimer: Antenna information is provided by the applicant, test results of this report are applicable to the sample

EUT received.

3. Disclaimer: The variant model numbers / trademarks are assessed as identical in hardware and software to each
other, hence all variants are fully covered by the test results in this test report without further verification test.
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3. TEST METHODOLOGY

Both conducted and radiated testing were performed according to TIA -603-E, FCC CFR
47, Part 2 and Part 24 Subpart E.

3.1 EUT CONFIGURATION

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

3.2 DESCRIPTION OF TEST MODES
The EUT (Model: TMUS-SKW-1) had been tested under operating condition.
The EUT be set in maximum power transmission via call box during testing.

LTE Band 2: 1850MHz ~ 1910MHz
Three channels had been tested for each channel bandwidth.

1.4MHz 3MHz 5MHz
Channel Channel | Frequency(MHz) | Channel | Frequency(MHz) | Channel | Frequency(MHZz)
Lowest 18607 1850.7 18615 1851.5 18625 1852.5
Middle 18900 1880.0 18900 1880.0 18900 1880.0
Highest 19193 1909.3 19184 1908.4 19175 1907.5
10MHz 15MHz 20MHz
Channel
Channel | Frequency(MHz) | Channel | Frequency(MHz) | Channel | Frequency(MHz)
Lowest 18650 1855.0 18675 1857.5 18700 1860.0
Middle 18900 1880.0 18900 1880.0 18900 1880.0
Highest 19150 1905.0 19125 1902.5 19100 1900.0

This document cannot be reproduced except in full, without prior written approval of the Company. i RSN T HES T > A o ZR(rEE -
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3.2.1 The worst mode of measurement

Radiated Emission Measurement

Test Condition Radiated Emission Above 1G
Power supply [Mode 1: EUT power by Adapter
Mode Mode 2: EUT power by Battery

Worst Mode X] Mode 1 [ ] Mode 2 [ ] Mode 3 [ ] Mode 4

[ ] Placed in fixed position.

[ ] Placed in fixed position at X-Plane (E2-Plane)
X Placed in fixed position at Y-Plane (E1-Plane)
[ ] Placed in fixed position at Z-Plane (H-Plane)

Worst Position

Radiated Emission Measurement Below 1G

Test Condition Radiated Emission Below 1G
Power supply [Mode 1: EUT power by Adapter
Mode Mode 2: EUT power by Battery
Worst Mode X] Mode 1 [ ] Mode 2 [ ] Mode 3 [ ] Mode 4
Remark:

1. The worst mode was record in this test report.
2. EUT pre-scanned in three axis ,X,Y, Z and two polarity, for radiated measurement. The worst
case(Y-Plane) were recorded in this report

This document cannot be reproduced except in full, without prior written approval of the Company. i RSN T HES T > A o ZR(rEE -
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4. TEST SUMMERY

FCC Standard Report

Sec. Section Test Item Result
- 2 Antenna Requirement Pass
24.232(c) 8.1 EIRP Measurement Pass

Frequency Stability v.s.

2.1055, 24.235 8.2 Pass
temperature measurement
21049 8.3 Occupied Bandwidth Pass
Measurement

24.238(a) 8.4 Conducted Band Edge Pass
24.232(d) 8.5 Peak to Average Ratio Pass
24.238(a) 8.6 Conducted Spurious Emission Pass
24.238(a) 8.7 Spurious Radiation Pass

Measurement

This document cannot be reproduced except in full, without prior written approval of the Company. i RSN T HES T > A o ZR(rEE -
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5. INSTRUMENT CALIBRATION
5.1 MEASURING INSTRUMENT CALIBRATION

The measuring equipment, which was utilized in performing the tests documented herein,
has been calibrated in accordance with the manufacturer's recommendations for utilizing
calibration equipment, which is traceable to recognized national standards.

5.2 MEASUREMENT EQUIPMENT USED

Equipment Used for Emissions Measurement

Remark: Each piece of equipment is scheduled for calibration once a year.

Date of Test: September 14, 2020

RF Conducted Test Site
Equipment Manufacturer Model SIN Cal Date Cal Due
Coaxial Cable Woken WC12 Ccoo1 06/29/2020 | 06/28/2021
Signal Analyzer R&S FSV 40 101073 09/25/2019 | 09/24/2020
Wideband Radio
Communication R&S CMW 500 116875 07/19/2020 | 07/18/2021
Tester
Software N/A
Date of Test: December 30, 2020
RF Conducted Test Site
Equipment Manufacturer Model SIN Cal Date Cal Due
Coaxial Cable Woken WC12 CcCoo1 06/29/2020 | 06/28/2021
Radio
Communication Anritsu MT-8820C 6201240043 07/17/2020 | 07/16/2021
Analyzer
Signal Analyzer R&S FSV 40 101073 09/17/2020 | 09/16/2021
Software N/A
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3M 966 Chamber Test Site
Equipment Manufacturer Model S/IN Cal Date Cal Due
Band Reject Filters [MICRO TRONICS| BRM 50702 120 02/25/2020 | 02/24/2021
Bilog Antenna Sunol Sciences JB3 A030105 07/24/2020 | 07/23/2021
Coaxial Cable |HUBER SUHNER SLingFEL AE X 20995 02/25/2020 | 02/24/2021
Coaxial Cable EMCI EMC105 1909141327109/ 09/19/2020 | 09/18/2021
Digital
Thermo-Hygro WISEWIND 1206 D07 01/15/2020 | 01/14/2021
Meter
double Ridged
Guide Horn ETC MCTD 1209 DRH13M02003 | 09/30/2020 | 09/29/2021
Antenna
Loop Ant COM-POWER AL-130 121051 03/27/2020 | 03/26/2021
Pre-Amplifier EMEC EM330 060609 02/25/2020 | 02/24/2021
Pre-Amplifier HP 8449B 3008A00965 02/25/2020 | 02/24/2021
Spei’tﬁ’j ms,i::(:\lsyzer Agilent E4446A MY46180323 | 07/24/2020 | 07/23/2021
Antenna Tower CCS CC-A-1F N/A N.C.R N.C.R
Controller CCs CC-C-1F N/A N.C.R N.C.R
Turn Table CCs CC-T-1F N/A N.C.R N.C.R
Horn Antenna SCHWARZBECK | BBHA 9120D 779 03/09/2020 | 03/08/2021
Bilog Antenna Sunol Sciences JB1 A052609 02/23/2020 | 02/22/2021
S.G. Agilent E8257C US42340383 07/21/2020 | 07/20/2021
K Type Cable Huber+Suhner | SUCOFLEX 102 29406/2 12/09/2020 | 12/08/2021
K Type Cable Huber+Suhner | SUCOFLEX 102 22470/2 12/09/2020 | 12/08/2021
Horn Antenna ETS LINDGREN 3116 00026370 12/11/2020 | 12/10/2021
Radio
Communication Anritsu MT-8820C 6201240043 07/17/2020 | 07/16/2021
Analyzer
Software €3 6.11-20180413
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5.3 MEASUREMENT UNCERTAINTY

PARAMETER UNCERTAINTY
IAC Powerline Conducted Emission +/- 1.2575
Emission bandwidth, 20dB bandwidth +/- 0.0014
RF output power, conducted +/-1.14
Power density, conducted +/- 1.40
3M Semi Anechoic Chamber / 30M~200M +/-4.12
3M Semi Anechoic Chamber / 200M~1000M +/- 4.68
3M Semi Anechoic Chamber / 1G~8G +/- 5.18
3M Semi Anechoic Chamber / 8G~18G +/- 5.47
3M Semi Anechoic Chamber / 18G~26G +/- 3.81
3M Semi Anechoic Chamber / 26G~40G +/- 3.87

Remark: This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.
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6. FACILITIES AND ACCREDITATIONS

6.1 FACILITIES
All measurement facilities used to collect the measurement data are located at

[] No.199, Chunghsen Road, Hsintien City, Taipei Hsien, Taiwan, R.O.C.
Tel: 886-2-2217-0894 / Fax: 886-2-2217-1029

<] No.11, Wugong 6th Rd., Wugu Dist., New Taipei City 24891, Taiwan. (R.O.C.)
Tel: 886-2-2299-9720 / Fax: 886-2-2299-9721

Canada Regisreation number: 2324G

The lab has been recognized as the FCC accredited lad under the KDB 974614 D01 and
is listed in the FCC pubic Access Link (PAL) database, FCC Registration No. :444940,
the FCC Designation No.:TW1309

The sites are constructed in conformance with the requirements of ANSI C63.7, ANSI
C63.10: 2013 and CISPR Publication 22.

6.2 EQUIPMENT

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

Conducted emissions are measured with Line Impedance Stabilization Networks and
EMI Test Receivers.

Calibrated wideband preamplifiers, coaxial cables, and coaxial attenuators are also used
for making measurements.

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

This document cannot be reproduced except in full, without prior written approval of the Company. i RSN T HES T > A o ZR(rEE -
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7. SETUP OF EQUIPMENT UNDER TEST

7.1 SETUP CONFIGURATION OF EUT

See test photographs attached in Appendix Il for the actual connections between EUT
and support equipment.

7.2 SUPPORT EQUIPMENT

No Equipment Brand Model Series No. FCCID
1 NB(J) TOSHIBA PT345T-00L002 N/A N/A
2 Z%ESYZ? GW Instek SPS-3610 GPE880163 N/A
Remark:

1. All the equipment/cables were placed in the worst-case configuration to maximize
the emission during the test.

2. Grounding was established in accordance with the manufacturer’s requirements
and conditions for the intended use.

This document cannot be reproduced except in full, without prior written approval of the Company. i RSN T HES T > A o ZR(rEE -
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8. FCC PART 24 REQUIREMENTS
8.1 EIRP MEASUREMENT

LIMIT

According to FCC §2.1046
FCC 24.232(c):

The equivalent Isotropic Radiated Power (EIRP) must not exceed 2 Watts.

TEST PROCEDURES

CONDUCTED POWER MEASUREMENT:
1. The transmitter output power was connected to the call box.

2. Set EUT at maximum output power via call box.

14 /104
01

3. Set Call box at lowest, middle and highest channels for each band and modulation.

TEST RESULTS

No non-compliance noted.

This document cannot be reproduced except in full, without prior written approval of the Company. i RSN T HES T > A o ZR(rEE -
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Temperature: 24.1°C Test Date: December 30, 2020

Humidity: 50.5 % RH Tested by: Rick Lee
LTE Band 2
Band (l\jHWz) Channel Fr?&lﬁzn)cy Mode AI']:JII::tIi?)n USLt :HB MPR Averzj;;:;) WET EIRP Power

1 0 0 22.38 16.16

1 2 0 22.06 15.84

1 5 0 22.09 15.87

QPSK 3 0 1 21.12 14.90

3 1 1 21.08 14.86

3 2 1 21.08 14.86

6 0 1 21.21 14.99

18607 | 1850.7 1 0 1 21.13 14.91

1 2 1 21.07 14.85

1 5 1 21.16 14.94

16QAM 3 0 2 20.11 13.89

3 1 2 20.12 13.90

3 2 2 20.12 13.90

6 0 2 20.13 13.91

1 0 0 22.22 16.00

1 2 0 22.01 15.79

1 5 0 22.08 15.86

QPSK 3 0 1 21.00 14.78

3 1 1 21.13 14.91

3 2 1 21.08 14.86

6 0 1 21.01 14.79

Band2 | 1.4M | 18900 | 1880.0 i 0 1 5109 YT

1 2 1 21.11 14.89

1 5 1 21.06 14.84

16QAM 3 0 2 20.15 13.93

3 1 2 20.20 13.98

3 2 2 20.08 13.86

6 0 2 20.02 13.80

1 0 0 22.38 16.16

1 2 0 22.14 15.92

1 5 0 22.06 15.84

QPSK 3 0 1 21.12 14.90

3 1 1 21.03 14.81

3 2 1 21.01 14.79

6 0 1 21.15 14.93

19193 | 1909.3 1 0 1 21.08 14.86

1 2 1 21.11 14.89

1 5 1 20.97 14.75

16QAM 3 0 2 20.04 13.82

3 1 2 20.08 13.86

3 2 2 20.03 13.81

6 0 2 20.16 13.94

This document cannot be reproduced except in full, without prior written approval of the Company. i RSN T HES T > A o ZR(rEE -




Page: 16 /104

Report No.: T200825W02-RP3 Rev.. 01
Band BW Channel Frequency Mode UL RI.3 UL RB MPR Average power EIRP
(MHz) (MHz) Allocation Start (dBm) Power
1 0 0 22.39 16.17
1 7 0 22.07 15.85
1 14 0 22.10 15.88
QPSK 8 0 1 21.13 14.91
8 4 1 21.09 14.87
8 7 1 21.09 14.87
15 0 1 21.22 15.00
18615 | 18515 1 0 1 21.14 14.92
1 7 1 21.08 14.86
1 14 1 21.17 14.95
16QAM 8 0 2 20.12 13.90
8 4 2 20.13 13.91
8 7 2 20.13 13.91
15 0 2 20.14 13.92
1 0 0 22.23 16.01
1 7 0 22.02 15.80
1 14 0 22.09 15.87
QPSK 8 0 1 21.01 14.79
8 4 1 21.14 14.92
8 7 1 21.09 14.87
15 0 1 21.02 14.80
Band 2 3M 18900 | 1880.0 1 0 1 2110 14.88
1 7 1 21.12 14.90
1 14 1 21.07 14.85
16QAM 8 0 2 20.16 13.94
8 4 2 20.21 13.99
8 7 2 20.09 13.87
15 0 2 20.03 13.81
1 0 0 22.40 16.18
1 7 0 22.16 15.94
1 14 0 22.08 15.86
QPSK 8 0 1 21.14 14.92
8 4 1 21.05 14.83
8 7 1 21.03 14.81
15 0 1 21.17 14.95
19184 | 1908.4 1 0 1 21.10 14.88
1 7 1 21.13 14.91
1 14 1 20.99 14.77
16QAM 8 0 2 20.06 13.84
8 4 2 20.10 13.88
8 7 2 20.05 13.83
15 0 2 20.18 13.96
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Band BW Channel Frequency Mode UL RI.3 UL RB MPR Average power EIRP
(MHz) (MHz) Allocation Start (dBm) Power
1 0 0 22.44 16.22
1 12 0 22.12 15.90
1 24 0 22.15 15.93
QPSK 12 0 1 21.18 14.96
12 6 1 21.14 14.92
12 11 1 21.14 14.92
25 0 1 21.27 15.05
18625 | 18525 1 0 1 21.19 14.97
1 12 1 21.13 14.91
1 24 1 21.22 15.00
16QAM 12 0 2 20.17 13.95
12 6 2 20.18 13.96
12 11 2 20.18 13.96
25 0 2 20.19 13.97
1 0 0 22.27 16.05
1 12 0 22.06 15.84
1 24 0 22.13 1591
QPSK 12 0 1 21.05 14.83
12 6 1 21.18 14.96
12 11 1 21.13 14.91
25 0 1 21.06 14.84
Band 2 5M 18900 | 1880.0 1 0 1 2114 14.92
1 12 1 21.16 14.94
1 24 1 2111 14.89
16QAM 12 0 2 20.20 13.98
12 6 2 20.25 14.03
12 11 2 20.13 13.91
25 0 2 20.07 13.85
1 0 0 22.45 16.23
1 12 0 22.21 15.99
1 24 0 22.13 1591
QPSK 12 0 1 21.19 14.97
12 6 1 21.10 14.88
12 11 1 21.08 14.86
25 0 1 21.22 15.00
19175 119075 1 0 1 21.15 14.93
1 12 1 21.18 14.96
1 24 1 21.04 14.82
16QAM 12 0 2 20.11 13.89
12 6 2 20.15 13.93
12 11 2 20.10 13.88
25 0 2 20.23 14.01
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Band BW Channel Frequency Mode UL RI.3 UL RB MPR Average power EIRP
(MHz) (MHz) Allocation Start (dBm) Power
1 0 0 22.46 16.24
1 24 0 22.14 15.92
1 49 0 22.17 15.95
QPSK 25 0 1 21.20 14.98
25 12 1 21.16 14.94
25 24 1 21.16 14.94
50 0 1 21.29 15.07
18650 | 1855.0 1 0 1 21.21 14.99
1 24 1 21.15 14.93
1 49 1 21.24 15.02
16QAM 25 0 2 20.19 13.97
25 12 2 20.20 13.98
25 24 2 20.20 13.98
50 0 2 20.21 13.99
1 0 0 22.29 16.07
1 24 0 22.08 15.86
1 49 0 22.15 15.93
QPSK 25 0 1 21.07 14.85
25 12 1 21.20 14.98
25 24 1 21.15 14.93
50 0 1 21.08 14.86
Band 2 10M 18900 | 1880.0 1 0 1 5116 14.94
1 24 1 21.18 14.96
1 49 1 21.13 14.91
16QAM 25 0 2 20.22 14.00
25 12 2 20.27 14.05
25 24 2 20.15 13.93
50 0 2 20.09 13.87
1 0 0 2248 16.26
1 24 0 22.24 16.02
1 49 0 22.16 15.94
QPSK 25 0 1 21.22 15.00
25 12 1 21.13 14.91
25 24 1 21.11 14.89
50 0 1 21.25 15.03
19150 | 19050 1 0 1 21.18 14.96
1 24 1 21.21 14.99
1 49 1 21.07 14.85
16QAM 25 0 2 20.14 13.92
25 12 2 20.18 13.96
25 24 2 20.13 13.91
50 0 2 20.26 14.04
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Band BW Channel Frequency Mode UL RI.3 UL RB MPR Average power EIRP
(MHz) (MHz) Allocation Start (dBm) Power
1 0 0 2247 16.25
1 37 0 22.15 15.93
1 74 0 22.18 15.96
QPSK 36 0 1 21.21 14.99
36 18 1 21.17 14.95
36 35 1 21.17 14.95
75 0 1 21.30 15.08
18675 | 18575 1 0 1 21.22 15.00
1 37 1 21.16 14.94
1 74 1 21.25 15.03
16QAM 36 0 2 20.20 13.98
36 18 2 20.21 13.99
36 35 2 20.21 13.99
75 0 2 20.22 14.00
1 0 0 22.30 16.08
1 37 0 22.09 15.87
1 74 0 22.16 15.94
QPSK 36 0 1 21.08 14.86
36 18 1 21.21 14.99
36 35 1 21.16 14.94
75 0 1 21.09 14.87
Band 2 15M 18900 | 1880.0 1 0 1 5117 14.95
1 37 1 21.19 14.97
1 74 1 21.14 14.92
16QAM 36 0 2 20.23 14.01
36 18 2 20.28 14.06
36 35 2 20.16 13.94
75 0 2 20.10 13.88
1 0 0 22.49 16.27
1 37 0 22.25 16.03
1 74 0 22.17 15.95
QPSK 36 0 1 21.23 15.01
36 18 1 21.14 14.92
36 35 1 21.12 14.90
75 0 1 21.26 15.04
19125 1 19025 1 0 1 21.19 14.97
1 37 1 21.22 15.00
1 74 1 21.08 14.86
16QAM 36 0 2 20.15 13.93
36 18 2 20.19 13.97
36 35 2 20.14 13.92
75 0 2 20.27 14.05

This document cannot be reproduced except in full, without prior written approval of the Company. i RSN T HES T > A o ZR(rEE -




Report No.: T200825W02-RP3

Page:
Rev.:

20 /104
01

Band BW Channel Frequency Mode UL RI.3 UL RB MPR Average power EIRP
(MHz) (MHz) Allocation Start (dBm) Power
1 0 0 22.50 16.28

1 49 0 22.18 15.96

1 99 0 22.21 15.99

QPSK 50 0 1 21.24 15.02

50 24 1 21.20 14.98

50 49 1 21.20 14.98

100 0 1 21.33 1511

18700 | 1860.0 1 0 1 21.25 15.03
1 49 1 21.19 14.97

1 99 1 21.28 15.06

16QAM 50 0 2 20.23 14.01

50 24 2 20.24 14.02

50 49 2 20.24 14.02

100 0 2 20.25 14.03

1 0 0 22.36 16.14

1 49 0 22.15 15.93

1 99 0 22.22 16.00

QPSK 50 0 1 21.14 14.92

50 24 1 21.27 15.05

50 49 1 21.22 15.00

100 0 1 21.15 14.93

Band 2 20M 18900 | 1880.0 1 0 1 5123 1501
1 49 1 21.25 15.03

1 99 1 21.20 14.98

16QAM 50 0 2 20.29 14.07

50 24 2 20.34 1412

50 49 2 20.22 14.00

100 0 2 20.16 13.94

1 0 0 22.56 16.34

1 49 0 22.32 16.10

1 99 0 22.24 16.02

QPSK 50 0 1 21.30 15.08

50 24 1 21.21 14.99

50 49 1 21.19 14.97

100 0 1 21.33 15.11

19100 1 1900.0 1 0 1 21.26 15.04
1 49 1 21.29 15.07

1 99 1 21.15 14.93

16QAM 50 0 2 20.22 14.00

50 24 2 20.26 14.04

50 49 2 20.21 13.99

100 0 2 20.34 14.12
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8.2 FREQUENCY STABILITY V.S. TEMPERATURE MEASUREMENT

LIMIT
According to FCC §2.1055, FCC §22.355, FCC §24.235.

Frequency Tolerance: +/- 2.5ppm

Test Procedure

Use Anritsu 8820 with frequency Error measurement capability.

Temp = -35°C to +65°C

Voltage= 85% to 115% of the nominal value for AC powered equipment.

NOTE: The frequency error was recorded frequency error from the communication simulator.

TEST RESULTS

No non-compliance noted.
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Test Results
FREQUENCY STABILITY V.S. TEMPERATURE MEASUREMENT:

Temperature:

Humidity:

24.1°C
50.5 % RH

LTE Band 2/ QPSK

Test Date:

Tested

by:

December 30, 2020
Rick Lee

Reference Frequency: LTE Band 2, 1880 MHz at 20(°C)

Limit: 2.5 ppm = 4700 Hz

Power Supply Environmeng FBr\é\gut(r)]tAy Frequency Error Limit
(Vac) Temperature (°C) Error(Hz) (ppm) (ppm)

3.8 55 0.01 0.000005

3.8 40 0.00 0.000000

3.8 30 0.01 0.000005
3.8 20 0.00 0.000000 +/-2.5

3.8 10 0.03 0.000016

3.8 0 0.02 0.000011

3.8 -10 0.02 0.000011

LTE Band 2/ 16QAM
Reference Frequency: LTE Band 2, 1880 MHz at 20(°C)
Limit: 2.5 ppm = 4700 Hz

Power Supply Environmenz F?Z\gut%'\cﬂy Frequency Error Limit
(Vac) Temperature (°C) Error(Hz) (ppm) (ppm)

3.8 55 0.01 0.000005

3.8 40 0.00 0.000000

3.8 30 0.01 0.000005
3.8 20 0.00 0.000000 +/-2.5

3.8 10 0.02 0.000011

3.8 0 0.01 0.000005

3.8 -10 0.02 0.000011
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FREQUENCY STABILITY V.S. VOLTAGE MEASUREMENT:
LTE Band 2/ QPSK
Reference Frequency: LTE Band 2, 1880 MHz at 20(°C)
Limit: 2.5 ppm = 4700 Hz
Power Supply Environment S0 ALY Frequency Error Limit
(Vac) Temperature (°C) Frequency (ppm) (Ppm)
Error(Hz)
3.23 0.01 0.000005
3.8 20 0.00 0.000000 +/- 2.5
4.37 0.03 0.000016
LTE Band 2/ 16QAM
Reference Frequency: LTE Band 2, 1880 MHz at 20(°C)
Limit: 2.5 ppm =4700 Hz
Power Supply Environment FBW: Al Frequency Error Limit
(Vac) Temperature (°C) requency (ppm) (ppm)
Error(Hz)
3.23 -0.01 -0.000003
3.8 20 0.00 0.000000 +/- 2.5
4.37 0.01 0.000003
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8.3 OCCUPIED BANDWIDTH MEASUREMENT
Limits
For Reporting purposes only.

TEST PROCEDURES
KDB 971168 D01

1. The occupied bandwidth was measured with the spectrum analyzer at the lowest,
middle and highest channels in each band and different modulation. The 99% and
-26dB bandwidth was measured and recorded.

. RBW = 1-5% of the expected OBW

. VBW = 3 x RBW

. Detector = Peak

. Trace mode = max. hold

abwiN
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Temperature: 24.2°C Test Date: September 14, 2020
Humidity: 55.9 % RH Tested by: Rick Lee
LTE Band 2

BW ULRB [ULRB 26 dB
Band | 1,y | Channel | Mode |, qtion | offset | OBWOEIMH2) [ 51 ywidih(MHzZ)
14 Middle QPSK 6 0 1.0940 1.3372
' Middle 16QAM 6 0 1.0984 1.3372
3 Middle QPSK 15 0 2.6917 2.9869
Middle 16QAM 15 0 2.6830 2.9349
5 Middle QPSK 25 0 4.5007 4.96
) Middle 16QAM 25 0 4.4717 4.961
10 Middle QPSK 50 0 8.9435 9.592
Middle 16QAM 50 0 8.8856 9.563
15 Middle QPSK 75 0 13.3285 14.556
Middle 16QAM 75 0 13.3285 14.512
00 Middle QPSK 100 0 17.9450 19.722
Middle 16QAM 100 0 17.9450 19.838
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LTE Band 2
BW: 1.4MHz / QPSK / RB =6, RB Offset =0
CH Mid

Spectrum | In:vn I

Ref Level 30.00 dBm Offset 15.00 dB & RBW 30 kHz

jo Attt 30 dB @ SWT 500 ms @ VBW 100 kHz Mode auto Sweep
@ 1Pk View
| D3[1] 1.82 dB
20 dBm 1L 1.33720 MHz
D1 17.210 dBm e 0 w 1.094066570 MH=z

10 dBm W M1[1] 17.21 dBm

1.88009120 GHz

0 dem
Mo
T HER— D2 -8.790 dBm \\
-30 dBm m\”‘
-40 dBrn
-50 dBrmn
-60 dBm Fo
F1 |
1
CF 1.88 GHz 691 pts Span 3.0 MHz
Marker
Type | Ref | Trc | ¥-walue | Y-value |  Function | Function Result |
M1 1 1.8800912 GH=z 17.21 dBrm
T1 1 1.87944863 GHz Q.37 dBm occ Bw 1.09406657 MHz
T2 1 1.88054269 GH=z 9.35 dBm
Mz 1 1.8793227 GHz -8.53 dBm
03 M2 1 1.3372 MH= 1.82 dB
[ ] [ ] Measuring... .l--I-I-I “ :‘;Jég‘gi“pz:: %

Date: 14 SEP 2020 16:223:52

BW: 1.4MHz / 16QAM / RB =6, RB Offset =0
CH Mid

Spectrum | IE%:' I

Ref Level 30.00 dBm Offset 15.00 dB & RBW 30 kHz
| Att 30 dB & SWT 500 ms & ¥BW 100 kHz Mode Auto Sweep
@ 1Pk Yiew

‘ D3[1] 0.16 dB
1.33720 MHz

Ocg Bw 1.098408104 MH=
11 = 15.73 dBm
1.87960930 GHz

=
E
iy

20 dBm

T
D1 15.730 dBrm

10 dBm

e
1

a0 dem

M
1o D2 -10.270 den

-20 dBm .

-\;\f'v-"\‘_",,-\ﬂ

-40 dBm

-30 dBm

-60 dBm F

CF 1.88 GH=z 691 pts Span 3.0 MHz
Marker

Type | Ref | Tre | X-wvalue | Y-value | Function Function Result |
M1 1.8796093 GHz 15.73 dBm
1.87944863 GHz 7.22 dBm Qoo Bw 1.098408104 MHz
1.88054703 GHz 2.38 dBm

1.8793184 GH=z -10.11 dBm

1.3372 MHz 0,15 dB

—
n
R e e e

D3 M2

r i Measuring... QUAREREED i B y
:25: ;
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BW: 3MHz / QPSK / RB =15, RB Offset =0
CH Mid

Spectrum |

Page:
Rev.:

(=)

Ref Level 30.00 dBm Offset 15.00 dB & RBW 30 kHz
j ALt 30 dB & SWT 500 ms & ¥BW 100 kHz Mode Auto Sweep
@ 1Pk View
D3[1] 1.83 dB
50 dBm 2.98690 MH=z

2.691751085 MHz

D1 13.710 dBm =
10 dem }7““"4

13.71 dBm
1.88067730 GH=z

a0 dem
-10 dBm GF: -12.290%.
20 dB e
‘-'w«w
Tttt A
-30 dBm
-40 dBm
-30 dBm
-50 dBm =
i
CF 1.88 GH=z 691 pts Span 6.0 MHz
Marker
Type | Ref | Tre | X-wvalue | Y-value | Function Function Result |
M1 i 1.8806773 GHz 12.71 dBm
T1 1 1.87865412 GHz 9.77 dBm Qoo Bw 2.691751085 MHz
TZ i 1.88134588 GHz 2.92 dBm
M2 1 1.8784934 GH=z -13.41 dBm
D3 M2 1 2.9869 MHz 1.83 dB
Jil | Measuring...  @HRNNNNND W Tz ee0 o

Date: 14 SEP 2020 16:228:05

BW: 3MHz / 16QAM / RB
CH Mid

=15, RB Offset =0

Spectrum Imv I
Ref Level 30.00 dBm Offset 15.00 dB & RBW 30 kHz
[ ALt 20 dB & SWT 500 ms & ¥BW 100 kHz Mode Auto Sweep
@ 1Pk View
D3[1] 2.11 dB
20 dBm 2.93490 MHz
le Occ Bw 2.683068017 MHz
10 dBm D1 12830 dbm— T4 I e s TR W, i 12.83 dBm
T 1.88017370 GHz
O dBrm Jf ln
-10 dem
Dz —13.17Djﬂm
-20 dBm ts
Lot m\ﬂnwmmww
-30 dBm
-40 dBm
-50 dBm
-60 dBm F
i
CF 1.88 GH=z 691 pts Span 6.0 MHz
Marker
Type | Ref | Trc | ¥-walue | Y-value |  Function | Function Result |
111 1 1.8801737 GH=z 12.83 dBm
T1 1 1.87865412 GHz 7.60 dBm occ Bw 2.683068017 MHz
T2 1 1.88133719 GH= 7.85 dBm
Mz 1 1.8785195 GHz -13.40 dBm
03| M2 1 2.9349 MHz 2.11 de
( Ji Measuring... @ELDRRELE g sty y
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BW: 5MHz / QPSK / RB =25, RB Offset =0
CH Mid

Spectrum | Imv I
Ref Level 30.00 dBm Offset 15.00 dB & RBW 50 kHz
j ALt 30 dB & SWT 500 ms & ¥BW 200 kHz Mode Auto Sweep
@ 1Pk View
D3[1] 2.37 dB
50 dBm — 4.9600 MH=z
D1 14.070 oB . v Occ Bw T 4.500723589 MHz
10 dBm ' m [ YW VS PRV WL VY, N 14.07 dBm
1.8793200 GH=z
a0 dem
MZ/ 2
-10 dBm D2 -11.930 ¥Em
AR TR V"‘N/} %M
-30 dBrm
-40 dBm
-30 dBm
-50 dBm =
i
CF 1.88 GH=z 691 pts Span 10.0 MHz
Marker
Type | Ref | Tre | X-wvalue | Y-value | Function Function Result |
M1 i 1.87932 GHz 14.07 dBm
T1 1 1.8777424 GH=z 9.34 dBm acc Bw 4. 500723589 MHz
TZ i 1.8822431 GHz 10.22 dBm
M2 1 1.877463 GHz -12.76 dBm
D3 M2 1 4.96 MHz 2,37 dB
Jil | Measuring...  @HRNNNNNE W AT
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BW: 5MHz / 16QAM / RB =25, RB Offset =0
CH Mid

Spectrum | IE%:[ I

Ref Level 30.00 dBm Offset 15.00 dB & RBW 50 kHz

[ ALt 30 dB & SWT 500 ms & ¥BW 200 kHz Mode Auto Sweep
@ 1Pk View
D3[1] 1.73 dB
20 dBm 4.9610 MHz

Occ Bw 4.471780029 MHz

L
T1 h 2 T
IO dEm———{D1 12.500 dBm—— g e i 12.50 dBm
If 1.8787990 GHz
O dBrm

-10 dem Fuf r/ g
(nl=} —13.SDD}BIT|
-20 dBm
W [ttt |
-30 dBm
-40 dBrm
-50 dBm
-60 dBm =
i
CF 1.88 GHz 691 pts Span 10.0 MHz
Marker
Type | Ref | Trc | ¥-walue | Y-value |  Function | Function Result |
M1 1 1.878799 GHz 12.50 dBrn
T1 1 1.8777E569 GHz 9.14 dBm occ Bw <. 471780029 MHz
T2 1 1.8822287 GH=z B8.62 dBm
Mz 1 1.877463 GHz -14.27 dBm
D3 b= 1 4.961 MH= 1.73 dB
( Ji Measuring... @ULREEELD i Sty y
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BW: 10MHz / QPSK / RB =50, RB Offset =0
CH Mid

Spectrum |

Page:
Rev.:

(=)

Ref Level 30.00 dBm Offset 15.00 dB & RBW 100 kHz

j ALt 30 dB & SWT 500 ms & ¥BW 300 kHz Mode Auto Sweep
@ 1Pk View
D3[1] 2.03 dB
50 dBm - 9.5920 MH=z
¥ Occ Bw < 8.943560058 MHz

10 dBm D1 12,500 dBm J?r AT S e A P A TR i
0 dem

13.69 dBm
1.8790740 GH=z

10 58m / |

0z -12.310 d¥m

-20 dBm
N T
W

-30 dBm
-40 dBm
-30 dBm
-50 dBm =
i
CF 1.88 GH=z 691 pts Span 20.0 MHz
Marker
Type | Ref | Tre | X-wvalue | Y-value | Function Function Result |
M1 i 1.879074 GHz 12.69 dBm
T1 1 1.8¥55137 GH=z 8.12 dBm Qoo Bw 8.943560058 MHz
TZ i 1.8844573 GHz 2,42 dBm
M2 1 1.875148 GH=z -13.27 dBm
D3 M2 1 9.592 MHz 2,02 di
Jil | Measuring...  @HRNNNNND W st i
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BW: 10MHz / 16QAM / RB =50, RB Offset =0
CH Mid

Spectrum Imv I
Ref Level 30.00 dBm Offset 15.00 dB & RBW 100 kHz
[ ALt 20 dB & SWT 500 ms & ¥BW 300 kHz Mode Auto Sweep
@ 1Pk View
D3[1] -0.58 dB
20 dBm — 0.5630 MHz
01 14.230 dBm T1 - Occ Bw 8.885672938 MH=z
10 dem . i o Tl it Faot wgpfdnae Lo o apa il ! 14.23 dBm
ﬁ 1.8770770 GHz
O dBrm j
=10 R D2 11,770 dBm 1_\%
P T ST R T
-30 dBm P b
-40 dBm
-50 dBm
-60 dBm =
F1
|
CF 1.88 GHz 691 pts Span 20.0 MHz
Marker
Type | Ref | Trc | ¥-walue | Y-value |  Function | Function Result |
M1 1 1.877077 GHz 14.23 dBm
T1 1 1.8755427 GHz 11.81 dBm occ Bw 8.885672938 MHz
T2 1 1.8844284 GHz 8.16 dBm
Mz 1 1.875119 GH=z -12.21 dBm
PEIE 1 9.563 MHz -0.58 dB
( Ji Measuring... @ULREEELD i Sty y
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BW: 15MHz / QPSK / RB =75, RB Offset =0
CH Mid

Spectrum | Imv I
Ref Level 30.00 dBm Offset 15.00 dB & RBW 200 kHz
j ALt 30 dB & SWT 500 ms & YBW 1 MHz Mode Auto Sweep
@ 1Pk View
‘ D3[1] 2.39 dB
-0 dBm | pad 14.5560 MHz
D1 15.530 dBm— oo occ Bw T 13.328509407 MHz
10 dBm i 15.53 dBm
)' 1.8783940 GHz
a0 dem
1 Ba
10-cBem D2 -10.470 dB¥m
-30 dBrm
-40 dBm
-30 dBm
-50 dBm =
i
CF 1.88 GH=z 691 pts Span 30.0 MHz
Marker
Type | Ref | Tre | X-wvalue | Y-value | Function Function Result |
M1 i 1.878394 GHz 15,53 dBm
T1 1 1.873314 GHz 12.27 dBrm acc Bw 13.328509407 MHz
TZ i 1.8866425 GHz 2.829 dBm
M2 1 1.872644 GHz -11.29 dBm
D3 M2 1 14.556 MHz 2,39 dB
Jil | Measuring...  GRRNNNNNED W s e i
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BW: 15MHz / 16QAM / RB =75, RB Offset =0
CH Mid

Spectrum | Imv I
Ref Level 30.00 dBm Offset 15.00 dB & RBW 200 kHz
[ ALt 30 dB & SWT EO0 ms & YBW 1 MHz Mode Auto Sweep
@ 1Pk View
| D3[1] 3.29 dBb
20 dBm | — At 14.5120 MHz
01 15.410 dBm MWM Occ Bw — 13.328509407 MHz
10 dBm N 15.41 dBm
f 1.8743560 GHz
O dBrm
MQJ IQ3
10-dem D2 -10.590 d¥m
~20 dem a1 * M%w
-30 dBm
-40 dBm
-50 dBm
-60 dBm F
I
CF 1.88 GH=z 691 pts Span 30.0 MHz
Marker
Type | Ref | Trc | ¥-walue | Y-value |  Function | Function Result |
111 1 1.874356 GHz 15.41 dBm
T1 1 1.873314 GH=z 12.64 dBm occ Bw 13.228509407 MHz
T2 1 1.8866425 GHz 2.93 dBém
Mz 1 1.872687 GHz -11.43 dBm
03| M2 1 14.512 MHz 3.29 de
( Ji Measuring... LLLLLLCED i Sty y
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BW: 20MHz / QPSK / RB =100, RB Offset =0
CH Mid

Spectrum | IE%: I

Ref Level 30.00 dBm Offset 15.00 dB & RBW 500 kHz

s att a0 db e SWT 500 s @ YBW 2 MHz  Mode Auto Sweep
@ 1Pk Yiew
| D3[1] 1.84 dB
o dem e 19.7220 MHz
D1 19150 dB M= o] w To 17.945007236 MHz
10 dBm Y/M M1[1] 19.15 dBm
1.8756010 GHz
O dBm ]

D2 -6.850 dfm

-10 dBrm

| 25 28m

-30 dBm
-40 dBm
-30 dBm
-50 dBm =
i
CF 1.88 GH=z 691 pts Span 40.0 MHz
Marker
Type | Ref | Tre | X-wvalue | Y-value | Function Function Result |
M1 i 1.875601 GHz 19.15 dBm
T1 1 1.87v09117 GH= 12.44 dBm Qoo Bw 17.945007236 MHz
TZ i 1.8888567 GHz 10.85 dBm
M2 1 1.869967 GH=z -6.82 dBm
D3 M2 1 19.722 MHz 1.84 dB
™ ing... 09,/14,/2020
Jil | easuring [ PR ] 03300 M 7

Date: 14 SEP 2020 16:43:01

BW: 20MHz / 16QAM / RB =100, RB Offset =0
CH Mid

Spectrum | IE%:' I

Ref Level 30.00 dBm Offset 15.00 dB & RBW 500 kHz

e Att 30 dB @ SWT 500 ms @ YBW 2 MHz mMode Auto Sweep
@ 1Pk View
| D3[1] 1.83 dB
O db e 19.8380 MHz
Bl 19.160 dBm=T=—TT ve Tz 17.945007236 MHz
10 dBm il M1[1] 19.16 dBm
K 1.8756580 GHz
O dBrm
M!é 8]
10— 02 s -
rm
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm -
I
CF 1.88 GHz 691 pts Span 40.0 MHz
Marker
Type | Ref | Trc | ¥-walue | Y-value |  Function | Function Result |
M1 1 1.875658 GHz 19.16 dBm
T1 1 1.8709117 GHz 13,06 dBm oco Bw 17.945007236 MHz
T2 1 1.8888567 GHz 11.97 dBm
M2 1 1.B60009 GHz -7.64 dBm
D3| M2 1 19,838 MHz 1.83 dB
( Ji Measuring... @ULREEELD i Sty y
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8.4 PEAK TO AVERAGE POWER RATIO
Limit

In measuring transmissions in this band using an average power technique, the peak to
average power ratio (PAPR) of the transmission may not exceed 13 dB.

Test Procedures

1. According to KDB 971168 D01,

2. The EUT was connect to spectrum analyzer and call box.

3. Set the CCDF function in spectrum analyzer.

4. The highest RF output power were measured and recorded the maximum PAPR level
associated with a probability of 0.1%.

5. Record the Peak to Average Power Ratio.

Note: We selected worst case to performed test in middle channel, the results can be meet other channel.
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Test Results

Temperature: 24.2°C Test Date: September 14, 2020
Humidity: 55.9 % RH Tested by: Rick Lee
LTE Band 2
chanmel | FREQUENCY [ PEAK TO AVERAGE
(MHZ) RATIO (dB)
LAMHz 1 QPSK/ | 18900 1880.00 255
1RB
LAMHzZ /16QAM /| 1490 1880.00 3.30
1RB
SMHz / QPSK / 18900 1880.00 261
1RB
SMHz / 16QAM/ | 14900 1880.00 3.30
1RB
SMHz / QPSK / 18900 1880.00 3.48
1RB
SMHz / 16QAM/ | 1490 1880.00 3.10
1RB
10MHz /QPSK /1 1899 1880.00 2.67
1RB
10MHz /16QAM /| 1490 1880.00 3.65
1RB
15MHz /QPSK /1 1899 1880.00 2.81
1RB
15MHz /16QAM /| 1490 1880.00 3.51
1RB
20MHz [ QPSK /1 19900 1880.00 2.03
1RB
ZOMHzllRlBBQAM "1 18900 1880.00 3.77

Note: We selected worst case to performed test in middle channel, the results can be meet other channel.
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chanmal | FREQUENCY | PEAK TO AVERAGE
(MHz) RATIO (dB)

1.4|\/|£60/A)?2I;SK / 18900 1880.00 3.33
LaMAz [ LOQAM 1 18900 1880.00 4.14

SMrz 1 I0QAM T | 18900 1880.00 4.41
oMAz [ JoQAM T | 18900 1880.00 4.41

10'\"2'(2) 0’ o/ig%AM "1 18900 1880.00 3.54

15MHz é s OAM "1 18900 1880.00 4.12
20'\"1%20({/0 %FE’;SK / 18900 1880.00 3.77

Note: We selected worst case to performed test in middle channel, the results can be meet other channel.
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LTE Band 2
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CH Mid
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BW: 10MHz / QPSK /RB =1, RB Offset =0
CH Mid

Spectrum | Ic%ll

Ref Level 30.00 dBm  Offset 15.00 dB
= Att 30 dB AQT 1.6 ms & RBW 10 MHz
@152 View

CF 1.88 GH= Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | Crest | 10%0 | 1040 | 0.1% | o0.01%a |
Trace 1 20.94 dBm 23.63 dBm 2.69 dB 2.23 dB 2.58 dB 2.67 dB 2.70 dB
— T
]_[ ] Measuring... ST (™ :;J:s;‘:zgng;: A

Date: 14 SEP .2020 18:53:20

BW: 10MHz / 16QAM /RB =1, RB Offset =0
CH Mid

Spectrum | IE%II

Ref Level 30.00 dBm Offset 15.00 dB
& Attt 30 de AQT 1.6 ms & RBW 10 MHz
@®15a Yiew

CF 1.88 GH=z Mean Pwr + 20.00 dB
Complementary Gumulative Distribution Function samples: 100000
Mean | Peak | Crest | 10%0 | 194 | 0.1% |  o.0196 |
Trace 1 19.51 dBm 23.32 dBm 3.71 de 2,92 dB 3.57 dB 3.65 dB 2,71 dB
- T YT
J1 | Measuring... @HERNERNED W B

Date: 14 SEP 2020 18:55:13

38 /104
01

This document cannot be reproduced except in full, without prior written approval of the Company. i RSN T HES T > A o ZR(rEE -



Page:
Report No.: T200825W02-RP3 Rev.:

BW: 15MHz / QPSK /RB =1, RB Offset =0
CH Mid

Spectrum | Ic%ll

Ref Level 30.00 dBm  Offset 15.00 dB
= Att 30 dB AQT 1.6 ms & RBW 20 MHz
@152 View

CF 1.88 GH= Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | Crest | 10%0 | 1040 | 0.1% | o0.01%a |
Trace 1 21.78 dBm 24.62 dBm 2.84 dB 2.41 dp 2.75 dB 2.81 dB 2.87 dB
- — T
J1 ] Measuring... WEERERERS i LA

Date: 14 SEP .2020 18:58:18

BW: 15MHz / 16QAM /RB =1, RB Offset =0
CH Mid

Spectrum | IE%II

Ref Level 30.00 dBm Offset 15.00 dB
& Attt 30 de AQT 1.6 ms & RBW 20 MHz
@®15a Yiew

CF 1.88 GH=z Mean Pwr + 20.00 dB
Complementary Gumulative Distribution Function samples: 100000
Mean | Peak | Crest | 10%0 | 194 | 0.1% |  o.0196 |
Trace 1 20.79 dBm 24,31 dBm 3.52 dB 2,96 dB 3.42 dB 3.51 de 2.51 dB
- T YT
J1 | Measuring... GEREEAAND e B 7

Date: 14 SEP 2020 19:08:19

39 /104
01

This document cannot be reproduced except in full, without prior written approval of the Company. i RSN T HES T > A o ZR(rEE -



Page:
Report No.: T200825W02-RP3 Rev.:

BW: 20MHz / QPSK / RB =1, RB Offset =0
CH Mid

Spectrum | Ic%ll

Ref Level 30.00 dBm  Offset 15.00 dB
= Att 30 dB AQT 1.6 ms & RBW 20 MHz
@152 View

CF 1.88 GH= Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | Crest | 10%0 | 1040 | 0.1% | o0.01%a |
Trace 1 20.58 dBm 23.53 dBm 2.94 dB 2.43 dB 2.81 dB 2.93 dB 2.96 dB
- T
]_[ ] Measuring... [ FECEEEE ™ :;lll‘:nﬁng;: A

Date: 14 SEP .2020 19:11:05

BW: 20MHz / 16QAM / RB =1, RB Offset =0
CH Mid

Spectrum | IE%II

Ref Level 30.00 dBm Offset 15.00 dB
& Attt 30 de AQT 1.6 ms & RBW 20 MHz
@®15a Yiew

CF 1.88 GH=z Mean Pwr + 20.00 dB
Complementary Gumulative Distribution Function samples: 100000
Mean | Peak | Crest | 10%0 | 194 | 0.1% |  o.0196 |
Trace 1 19.09 dBm 22,93 dBm 3.82 dB 2,99 dB 2.68 dB 3.77 die 2.86 dB
- T YT
J1 | Measuring... @HERNERNED W B

Date: 14 SEP 2020 19:12:09

40 /104
01

This document cannot be reproduced except in full, without prior written approval of the Company. i RSN T HES T > A o ZR(rEE -



Report No.: T200825W02-RP3

BW: 1.4MHz / QPSK / RB =100%, RB Offset =0
CH Mid

Spectrum

Page:
Rev.:

Ref Level 30.00 dBm  Offset 15.00 dB
= Att 30 dB AQT 2.3 ms & RBW 3 MHz

@152 View

CF 1.88 GH=z

Mean Pwr + 20.00 dB

Complementary Cumulative Distribution Function
Mean | Peak | Crest | 10%0 | 1040 |

Samples: 100000

0.1% | o0.01%a |
_Trace 1 [ 22.06 dBm 25.61 dbm 3.5 dB 2.17 de 3.04 dB 3.33 di 3.51 de
— ?
]_[ |7 Measuring... @EANNREED W 09,14,2020

Date: 14 SEP .2020 18:48:48

BW: 1.4MHz / 16QAM / RB =100%, RB Offset =0
CH Mid

Spectrum |

06:48:48 PM 22

(=)

Ref Level 30.00 dBm Offset 15.00 dB
& Attt 30 de AQT 2.2 ms & RBW 3 MHz

@®15a Yiew

CF 1.88 GH=z

Mean Pwr + 20.00 dB

Complementary Gumulative Distribution Function
Mean | Peak | Crest | 10%0 | 194 |

0.1% |

samples: 100000
0.01% |

Trace 1 21.23 dBm 25.77 dBm +.52 dB 2.81 dB 3.86 dB

.14 dB

4,43 dB

J1 ]

Date: 14 SEP 2020 18:48:18

Measuring...

I'IQ: 14:2020

06:48:17 PM 2

41 /104
01

This document cannot be reproduced except in full, without prior written approval of the Company. i RSN T HES T > A o ZR(rEE -



Page:
Rev.:

Report No.: T200825W02-RP3

BW: 3MHz / QPSK / RB =100%, RB Offset =0
CH Mid

Spectrum

Ref Level 30.00 dBm  Offset 15.00 dB
j= ALt 30 dB AQT 2.3 ms & RBW 3 MHz
@152 View

CF 1.88 GH=z Mean Pwr + 20.00 dB

Samples: 100000

Complementary Cumulative Distribution Function

Mean | Peak | Crest | 10%0 | 1040 | 0.1% | o0.01%a |
Trace 1 [ 21.63 dBm 25.29 dbm 3.66 db 2.17 de 3.13 dB 342 di 3.59 dB
09;14;2020

J1 )

Date: 14 SEP .2020 18:49:20

BW: 3MHz / 16QAM / RB =100%, RB Offset =0
CH Mid

Spectrum |

Ref Level 30.00 dBm Offset 15.00 dB
& Attt 30 de AQT 2.2 ms & RBW 3 MHz
@®15a Yiew

Measuring... [ FECEEEE ™

06:40:19 PM 22

(=)

CF 1.88 GH=z
Complementary Gumulative Distribution Function

Mean Pwr + 20.00 dB
samples: 100000

Mean | Peak | Crest | 10%0 | 194 | 0.1% |  o.0196 |
Trace 1 | 20.62 dBm 25,41 dBm 4,70 dB 2.84 dB 4.00 dB 4,41 dB 4.67 dB
—
. voriarz0ze
J1 | Measuring...  WAMMANAND 6 o o

Date: 14 SEP 2020 18:49:44

42 /104
01

This document cannot be reproduced except in full, without prior written approval of the Company. i RSN T HES T > A o ZR(rEE -



Page: 43 /104
Report No.: T200825W02-RP3 Rev.. 01

BW: 5MHz / QPSK / RB =100%, RB Offset =0
CH Mid

Spectrum | Ic%ll

Ref Level 30.00 dBm  Offset 15.00 dB
= Att 30 dB AQT 1.6 ms & RBW 5 MHz
@152 View

CF 1.88 GH= Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | Crest | 10%0 | 1040 | 0.1% | o0.01%a |
Trace 1 21.41 dBrm 25.23 dBm 3.82 dB 2.20 dB 3.16 dB 3.45 dB 3.65 dB
. 09,14,2020
]_[ ] Measuring... [ FECEEEE ™ o6istzo M

Date: 14 SEP .2020 18:51:20

BW: 5MHz / 16QAM / RB =100%, RB Offset =0
CH Mid

Spectrum | IE%II

Ref Level 30.00 dBm Offset 15.00 dB
& Attt 30 de AQT 1.6 ms & RBW & MHz
@®15a Yiew

CF 1.88 GH=z Mean Pwr + 20.00 dB
Complementary Gumulative Distribution Function samples: 100000
Mean | Peak | Crest | 10%0 | 194 | 0.1% |  o.0196 |
Trace 1 20.56 dBm 25.41 dBm +.85 dB 2,90 dB 4,00 dB +.41 dB 4.67 dB
- T YT
Jil | Measuring...  @HANNREED w6 ety

Date: 14 SEP 2020 18:51:41

This document cannot be reproduced except in full, without prior written approval of the Company. i RSN T HES T > A o ZR(rEE -



Page:
Rev.:

Report No.: T200825W02-RP3

BW: 10MHz / QPSK /RB =100%, RB Offset =0
CH Mid

Spectrum

Ref Level 30.00 dBm  Offset 15.00 dB
j= ALt 30 dB AQT 1.6 ms & RBW 10 MHz
@152 View

CF 1.88 GH=z Mean Pwr + 20.00 dB

Samples: 100000

Complementary Cumulative Distribution Function

Mean | Peak | Crest | 10%0 | 1040 | 0.1% | o0.01%a |
Trace 1 [ 21.57 dBm 25.52 dbm 3.95 dB 2.20 dB 3.16 dB 3.57 di 3.77 di
09;14;2020

J1 )

Date: 14 SEP .2020 18:53:47

BW: 10MHz / 16QAM /RB =100%, RB Offset =0
CH Mid

Spectrum |

Ref Level 30.00 dBm Offset 15.00 dB
& Attt 30 de AQT 1.6 ms & RBW 10 MHz
@®15a Yiew

Measuring... [ FECEEEE ™

06:53:46 PM 22

(=)

CF 1.88 GH=z
Complementary Gumulative Distribution Function

Mean Pwr + 20.00 dB
samples: 100000

Mean | Peak | Crest | 10%0 | 194 | 0.1% |  o.0196 |
Trace 1 | 21.52 dBm 25,47 dBm 3.05 dB 2.20 dB 2.16 dB 3.54 dB 3.74 dB
- e G
J1 | Measuring... @HERNERNED W B AL

Date: 14 SEP 2020 18:54:31

44 1104
01

This document cannot be reproduced except in full, without prior written approval of the Company. i RSN T HES T > A o ZR(rEE -



Report No.: T200825W02-RP3

BW: 15MHz / QPSK /RB =100%, RB Offset =0
CH Mid

Spectrum

Page:
Rev.:

Ref Level 30.00 dBm  Offset 15.00 dB
= Att 30 dB AQT 1.6 ms & RBW 20 MHz

@152 View

CF 1.88 GH=z

Mean Pwr + 20.00 dB

Complementary Cumulative Distribution Function
Mean | Peak | Crest | 10%0 | 1040 |

Samples: 100000

0.1% | o0.01%a |
_Trace1 [ 21.67 dBm 25.81 dbm 4. 14 dB 2.41 dp 3.36 dB 3.68 dB 3.91 dm
— ?
]_[ |7 Measuring... @EANNREED W 09,14,2020

Date: 14 SEP .2020 18:58:38

BW: 15MHz / 16QAM /RB =100%, RB Offset =0
CH Mid

Spectrum |

06:58:37 PM 22

(=)

Ref Level 30.00 dBm Offset 15.00 dB
& Attt 30 de AQT 1.6 ms & RBW 20 MHz

@®15a Yiew

CF 1.88 GH=z

Mean Pwr + 20.00 dB

Complementary Gumulative Distribution Function
Mean | Peak | Crest | 10%0 | 194 |

0.1% |

samples: 100000
0.01% |

Trace 1 21.01 dBm 25.22 dBm +.21 di 3.10 dB 2.91 dB

+.12 dB

4,20 dB

J1 ]

Date: 14 SEP 2020 19:07:57

Measuring...

I'IQ: 14:2020

070757 PM

45 /104
01

This document cannot be reproduced except in full, without prior written approval of the Company. i RSN T HES T > A o ZR(rEE -



Report No.:

T200825W02-RP3

Page:
Rev.:

BW: 20MHz / QPSK / RB =100%, RB Offset =0

CH Mid

Spectrum Imv I
Ref Level 30.00 dBm  Offset 15.00 dB
j= ALt 30 dB AQT 1.6 ms & RBW 20 MHz
@152 View

CF 1.88 GH=z

Mean Pwr + 20.00 dB

Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | Crest | 10%0 | 1040 | 0.1% | o0.01%a |
Trace 1 21.33 dBm 25.49 dBm 4.16 dB 2.35 dB 3.33 dB 3.77 dB 4.03 dB
— T
]_[ |7 Measuring... @EANNREED W 09,14,2020

07:11:26 PM 22

Date: 14 SEP 2020 19:11:27

BW: 20MHz / 16QAM / RB =100%, RB Offset =0

CH Mid
Spectrum |

(=)

Ref Level 30.00 dBm Offset 15.00 dB
& Attt 30 de AQT 1.6 ms & RBW 20 MHz
@®15a Yiew

CF 1.88 GH=z

Mean Pwr + 20.00 dB

J1

Complementary Gumulative Distribution Function samples: 100000
Mean | Peak | Crest | 10%0 | 194 | 0.1% |  o.0196 |
Trace 1 21.30 dBm 25.45 dBm +.15 dB 2,38 dB 3.33 dB 3.77 die 4,06 dB
0a/13/2020

| Measuring... 07:12:38 PM

Date: 14 SEP 2020 19:12:39

46 /104
01

This document cannot be reproduced except in full, without prior written approval of the Company. i RSN T HES T > A o ZR(rEE -



Page: 47 /104

Report No.: T200825W02-RP3 Rev.. 01

8.5 CONDUCTED BAND EDGE MEASUREMENT
Limit

FCC §24.238(a), Band 2

For operations in the 1850-1910 and 1930-1950 MHz band , Out of band emissions. The
power of any emission outside of the authorized operating frequency ranges must be
attenuated below the transmitting power (P) by a factor of at least 43 + 10 log(P) dB.

Test Procedures

KDB 971168 D01,
1. RBW 2 1% of the emission bandwidth

2. VBW 2 3 x RBW
3. Span was set large enough so as to capture all out of emissions near the band edge.

Test Results:

Offset= cable loss+ splitter loss +attenuator
1.21+3.78+10=14.99 (Rounding = 15)

* cable loss:1.21
* gplitter loss:3.78
* attenuator:10

Temperature: 24.2°C Test Date: September 14, 2020
Humidity: 55.9 % RH Tested by: Rick Lee
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8.6 CONDUCTED SPURIOUS EMISSIONS

Limits
The power of any emission outside a licensee's frequency block shall be attenuated

below the transmitter power (P) by at least 43 +10 log10(P) dB. The limit of emission
equal to —13dBm

Test Procedures
According to KDB 971168 D01,
The EUT was connect to spectrum analyzer and call box.

The RF output of EUT was connected to the spectrum analyzer.
Set the spectrum analyzer , RBW=1MHz, VBW=3MHz.

Record the maximum spurious emission.

o 0 bk Wb R

The fundamental frequency should be excluded against the limit in operating band.
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8.7 SPURIOUS RADIATION MEASUREMENT

LIMIT

The power of any emission outside a licensee's frequency block shall be attenuated
below the transmitter power (P) by at least 43 +10 log10(P) dB. The limit of emission
equal to —13dBm

Test Configuration

Below 1 GHz
Antenna
e tower
‘ 3m ‘ Bi-log
EUT \ // antenna
4m /
Spectrum
A —— %ﬁﬁaﬂﬂ\\ analyzer
v v \ ] \
Turntable 0.8m 1m e
A A 35
| | l ]
Reference ground plane J/
Above 1 GHz
Antenna
yd tower
......... > 3m < Horn
EUT \% d antenna
—\ am /
— Spectrum
A . analyzer
Turntable | 1.5m \ |
A | Pre-amp -\_g o=
AAA [ ] [ ]
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Substituted Method Test Set-up

Antenna mast
Ground plane

d: distance in
meters 1-4 meter
d = 3 meters
0.8 0rl.5m
S.G. ¢
!
SPA

SUbStltuted Half'Wave Dlp0|e or B|_Log Antenna or Horn Antenna
Horn Antenna

TEST PROCEDURE

1.

According to KDB 971168 D01 Power Meas License Digital Systems and TIA-603-E
Section 2.2.12.

The EUT was placed on a turntable

(1) Below 1G : 0.8m

(2) Above 1G : 0.8m

(3) EUT set 3m from the receiving antenna

(4) The table was rotated 360 degrees of the highest spurious emission to determine
the position.

Set the spectrum analyzer , RBW=1MHz, VBW=3MHz.

4. A horn antenna was driven by a signal generator.

Tune the output power of signal generator to the same emission level with EUT
maximum Sspurious emission

ERP = S.G. output (dBm) + Antenna Gain (dBi) — Cable (dB)-2.15
EIRP = S.G. output (dBm) + Antenna Gain (dBi) — Cable (dB)

TEST RESULTS

Refer to the attached tabular data sheets.

Remark: Above 1GHz

Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental
frequency.
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Operation Mode: Tx /Low CH Test Date: December 29, 2020
Temperature: 20.4°C Tested by: Jerry Chang
Humidity: 66% RH Polarity: Ver.
40 Level ({dBm/m}
30
10
10
-30
50 a
g £
70 ‘
9055 4024 8018. 12012. 16006. 20000
Frequency (MHz)
Freq. ERP/EIRP SG Antenna Cable Limit Margin Antenna
Output Level Gain Loss Polarization
(MHz) (dBm) (dBm) (dBd/dBI) (dB) (dBm) (dB) (V/IH)
100.81 -63.04 -53.76 -8.46 -0.82 -13.00 -50.04 \%
148.34 -60.05 -51.78 -7.27 -1.00 -13.00 -47.05 \%
221.09 -64.38 -61.18 -1.98 -1.22 -13.00 -51.38 \%
488.81 -68.33 -64.27 -2.22 -1.84 -13.00 -55.33 \%
846.74 -64.34 -60.52 -1.37 -2.45 -13.00 -51.34 \%
958.29 -60.14 -56.25 -1.27 -2.62 -13.00 -47.14 \%
3720.00 -57.40 -64.13 12.46 -5.73 -13.00 -44.40 \%
5580.00 -54.47 -60.50 13.14 -7.11 -13.00 -41.47 \%
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Operation Mode: Tx /Low CH Test Date: December 29, 2020
Temperature: 20.4°C Tested by: Jerry Chang
Humidity: 66% RH Polarity: Hor.
40 Level ({dBm/m}
30
10
-10
-30
-50 . 7 3
345
-70
'QGSU 4024, 8018. 12012. 16006. 20000
Frequency (MHz)
Freq. ERP/EIRP SG Antenna Cable Limit Margin Antenna
Output Level Gain Loss Polarization
(MHz) (dBm) (dBm) (dBd/dBi) (dB) (dBm) (dB) (V/H)
102.75 -60.14 -50.43 -8.88 -0.83 -13.00 -47.14 H
175.50 -67.88 -61.94 -4.85 -1.09 -13.00 -54.88 H
221.09 -68.27 -65.07 -1.98 -1.22 -13.00 -55.27 H
497.54 -69.38 -65.52 -2.00 -1.86 -13.00 -56.38 H
650.80 -66.02 -62.19 -1.68 -2.15 -13.00 -53.02 H
973.81 -62.68 -58.66 -1.38 -2.64 -13.00 -49.68 H
3720.00 | -57.48 -64.21 12.46 -5.73 -13.00 -44.48 H
5580.00 | -57.10 -63.13 13.14 -7.11 -13.00 -44.10 H
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Operation Mode: Tx / Mid CH Test Date: December 29, 2020
Temperature: 20.4°C Tested by: Jerry Chang
Humidity: 66% RH Polarity: Ver.
40 Level {dBm/m}
30
10
10
-30
—50 T B
45
70
2035 4024, B8018. 12012. 16006. 20000
Frequency (MHz)
Freq. ERP/EIRP SG Antenna Cable Limit Margin Antenna
Output Level Gain Loss Polarization
(MHz) (dBm) (dBm) (dBd/dBi) (dB) (dBm) (dB) (V/H)
102.75 -66.56 -56.85 -8.88 -0.83 -13.00 -53.56 \Y
149.31 -62.54 -54.37 -7.17 -1.00 -13.00 -49.54 \%
221.09 -70.04 -66.84 -1.98 -1.22 -13.00 -57.04 \%
500.45 -68.88 -65.02 -1.99 -1.87 -13.00 -55.88 \%
825.40 -64.65 -60.74 -1.50 -2.41 -13.00 -51.65 \%
995.15 -61.71 -57.64 -1.40 -2.67 -13.00 -48.71 \%
3760.00 -53.91 -60.57 12.42 -5.76 -13.00 -40.91 \%
5640.00 -56.32 -62.44 13.26 -7.14 -13.00 -43.32 \%

This document cannot be reproduced except in full, without prior written approval of the Company. i RSN T HES T > A o ZR(rEE -




SGS

Report No.:

T200825W02-RP3

Page:

102 /104

Rev.. 01

Operation Mode: Tx / Mid CH Test Date: December 29, 2020
Temperature: 20.4°C Tested by: Jerry Chang
Humidity: 66% RH Polarity: Hor.
40 Level ({dBm/m}
30
10
-10
-30
50 T B
B4
-70
'QGSU 4024, 8018. 12012. 16006. 20000
Frequency (MHz)
Freq. ERP/EIRP SG Antenna Cable Limit Margin Antenna
Output Level Gain Loss Polarization
(MHz) (dBm) (dBm) (dBd/dBi) (dB) (dBm) (dB) (V/H)
102.75 -59.64 -49.93 -8.88 -0.83 -13.00 -46.64 H
173.56 -67.97 -61.90 -4.99 -1.08 -13.00 -54.97 H
219.15 -67.40 -64.16 -2.02 -1.22 -13.00 -54.40 H
453.89 -70.03 -66.16 -2.10 -1.77 -13.00 -57.03 H
817.64 -66.04 -62.13 -1.51 -2.40 -13.00 -53.04 H
985.45 -61.79 -57.73 -1.40 -2.66 -13.00 -48.79 H
3760.00 | -51.17 -57.83 12.42 -5.76 -13.00 -38.17 H
5640.00 -56.50 -62.62 13.26 -7.14 -13.00 -43.50 H
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Operation Mode: Tx / High CH Test Date: December 29, 2020
Temperature: 20.4°C Tested by: Jerry Chang
Humidity: 66% RH Polarity: Ver.
40 Level {dBm/m}
30
10
10
-30
50 7 8
i
70
055 4024, 8018. 12012, 16006. 20000
Frequency (MHz)
Freq. ERP/EIRP SG Antenna Cable Limit Margin Antenna
Output Level Gain Loss Polarization
(MHz) (dBm) (dBm) (dBd/dBi) (dB) (dBm) (dB) (VIH)
100.81 -65.86 -56.58 -8.46 -0.82 -13.00 -52.86 \Y
149.31 -62.30 -54.13 -7.17 -1.00 -13.00 -49.30 \%
221.09 -69.90 -66.70 -1.98 -1.22 -13.00 -56.90 \%
498.51 -68.36 -64.49 -2.00 -1.87 -13.00 -55.36 \%
842.86 -63.64 -59.80 -1.40 -2.44 -13.00 -50.64 \Y
972.84 -61.76 -57.76 -1.36 -2.64 -13.00 -48.76 \%
3800.00 -55.66 -62.37 12.50 -5.79 -13.00 -42.66 \%
5700.00 -50.27 -56.20 13.10 -7.17 -13.00 -37.27 \%
100.81 -65.86 -56.58 -8.46 -0.82 -13.00 -52.86 \Y
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Operation Mode: Tx / High CH Test Date: December 29, 2020
Temperature: 20.4°C Tested by: Jerry Chang
Humidity: 66% RH Polarity: Hor.
40 Level ({dBm/m}
30
10
-10
-30
] ra 8
£ 4
-70
'QGSU 4024, 8018. 12012. 16006. 20000
Frequency (MHz)
Freq. ERP/EIRP SG Antenna Cable Limit Margin Antenna
Output Level Gain Loss Polarization
(MHz) (dBm) (dBm) (dBd/dBi) (dB) (dBm) (dB) (V/H)
102.75 -59.99 -50.28 -8.88 -0.83 -13.00 -46.99 H
175.50 -67.81 -61.87 -4.85 -1.09 -13.00 -54.81 H
221.09 -67.94 -64.74 -1.98 -1.22 -13.00 -54.94 H
500.45 -70.19 -66.33 -1.99 -1.87 -13.00 -57.19 H
827.34 -65.28 -61.36 -1.50 -2.42 -13.00 -52.28 H
980.60 -61.82 -57.86 -1.31 -2.65 -13.00 -48.82 H
3800.00 -55.55 -62.26 12.50 -5.79 -13.00 -42.55 H
5700.00 | -52.40 -58.33 13.10 -7.17 -13.00 -39.40 H
102.75 -59.99 -50.28 -8.88 -0.83 -13.00 -46.99 H

- End of Test Report -
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