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above.
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Test Test Requirement Test method Result
FCC PART 15C FCC PART 15 C
Antenna Requirement section 15.247 (c) and section 15.247 (c) and PASS
Section 15.203 Section 15.203
20dB Bandwidth FCCPART1SC ANSI C63.10: Clause PASS
section 15.247 (a)(1) 6.9.1
Carrier Frequencies FCC PART15C ANSI C63.10: PASS
Separation section 15.247(a)(1) Clause 7.8.2
FCC PART 15C ANSI C63.10:
Hoppi h IN PA
opping Channel Number section 15.247(a)(1)(iii) Clause 7.8.3 SS
FCC PART 15C ANSI C63.10:
Dwell Ti PASS
well iime section 15.247(a)(1)(iii) Clause 7.8.4
Pseudorandom Frequency FCC PART15C ANSI C63.10: PASS
Hopping Sequence section 15.247(a)(1) Clause 7.7.5
. FCC PART 15C ANSI C63.10: Clause
M Peak P PA
aximum Peak Output Power section 15.247(b)(1) 785 SS
Conducted Emissions at AC ANSI C63.10 (2013)
Power Line (150kHz-30MHz) FCC PART 15 G 15.207 Section 6.2 PASS
. - FCC PART 15C ANSI C63.10: Clause
E PA
Conducted Spurious Emission section 15.247(d) 78.8 SS
Radiated Emissions which fall | 47 CFR Part 15, Subpart C ANSI C63.10 (2013) PASS
in the restricted bands 15.209 & 15.247(d) Section 6.10.5
. . . FCC PART15C ANSI C63.10 (2013)
Radiated Spurious Emission section 15.247(d) Section 6.4,6.5,6.6 PASS
FCC PART 15C _
Band Edges Measurement section 15.247 (d) ANSI C63.10: PASS
clause 7.8.6
&15.205
Antenna Requirement RSS-Gen Section 8.3 N/A PASS
Pseudorandom Frequency .
, RSS-247 Section 5.1(a) N/A PASS
Hopping Sequence
99% Bandwidth RSS-Gen Section 6.7 ANSI C63.10 Section 6.9.3 PASS
, ANSI C63.10 (2013)
Conducted Peak Output Power RSS-247 Section 5.4(b) i PASS
Section 7.8.5
20dB Bandwidth RSS-247 Section 5.1(a) ANSI C63.10 Section 6.9.2 PASS
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ANSI C63.10 (2013)

Carrier Frequencies Separation RSS-247 Section 5.1(b) i PASS
Section 7.8.2
Hopping Channel Number RSS-247 Section 5.1(d) ANSI C63.10 (2013) PASS
PPINg ’ Section 7.8.3
, ANSI C63.10 (2013)
Dwell Time RSS-247 Section 5.1(d) ) PASS
Section 7.8.4
Conducted Band Ed ANSI C63.10 (2013
onauicted Band =dges RSS-247 Section 5.5 3-10 (2013) PASS
Measurement Section7.8.6
Conducted Emissions at AC . ANSI C63.10 (2013)
Power Line (150kHz-30MHz) RSS-Gen Section 8.8 Section 6.2 PASS
ANSI C63.10 (2013
Conducted Spurious Emissions RSS-247 Section 5.5 ) ( ) PASS
Section 7.8.8
Radiated Emissions which fall RSS-247 Section 3.3 & ANSI C63.10 (2013) PASS
in the restricted bands RSS-Gen Section 8.10 Section 6.10.5
, , . RSS-247 Section 5.5 & ANSI C63.10 (2013)
Radiated Spurious Emissions i . PASS
RSS-Gen Section 8.9 Section 6.4&6.5&6.6
Frequency stability RSS-Gen Section 8.11 RSS-Gen Section 6.11 PASS*

*Note: Frequency stability requested in RSS GEN Section 8.1.1 has been complied since the result of band

edge can demonstrate.

Declaration of EUT Family Grouping:

ltem no.:

VM3253 PU, VM3253-2 PU, VM3X53-ab PU&#
According to the confirmation from the applicant, the above models are identical in all electrical aspects in
relating to the circuit design, PCB layout, electrical components used, internal wiring and functions. The

differences are only the model/item No, color and decorations.
Therefore only the model VM3253 PU was tested in this report.
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4 General Information

4.1 Details of E.U.T.

Power supply:

Adapter

Battery

Function

Test Voltage
Operation Frequency:
Channel Numbers:
Channel Separation:

Type of Modulation:

Report No.: HKEM191100117501
Page: 70of 73

AC 120V, 60 Hz;

DC 3.6V

Adaptor 1

AC 100-240V ~ 50/60Hz 150mA to DC 6.0V 500 mA
Model no: S003GU00600050

Adaptor 2

AC 100-240V ~ 50/60Hz 150mA to DC 6.0V 500 mA
Model no: VTO5EUS06050

DC supply with internal rechargeable battery

DC 3.6V (“Rechargeable” battery x 1)

Video Monitor

AC120 V 60 Hz

2405-2475MHz

16

= 2MHz

Frequency Hopping Spread Spectrum (FHSS)

Sample Type: Indoor

Antenna Type: Dipole

Antenna Gain: 0 dBi

Frequency List

E:?S:rl TX Freq (MHz) E::S:r' TX Freq (MHz) E:?S:rl TX Freq (MHz)

1 2405 12 2428 23 2454
2 2407 13 2430 24 2456
3 2409 14 2433 25 2458.5
4 2411 15 2435 26 2460.5

lesults shnwn
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2413 16 2437 27 2462.5

2415 17 2439 28 2467

2418 18 2441 29 2469

2420 19 2444 30 2471

OO (N|O® |,

2422 20 2446 31 2473

2424 21 2450 32 2475

—_
o

11 2426 22 2452

Remark: Testing Channels are highlighted in bold.
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4.2 Description of Support Units

The EUT has been tested with corresponding accessories as below:
Supplied by client

Description Manufacturer Model No. SN/Certificate NO
UART Test board N/A MX3232 N/A
Test Software MicroRidge System | Version 3.0.0.108 N/A

Supplied by SGS:

Description Manufacturer Model No. SN/Certificate NO
NoteBook (EMC2) Dell P75F N/A
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4.3 Measurement Uncertainty (95% confidence level, k=2)

No. ltem Measurement Uncertainty
1 Radio Frequency +7.25x10°
2 Duty cycle 1+ 0.37%
3 Occupied Bandwidth 3%
4 Conduction emission + 3.0dB (150kHz to 30MHz)
5 RF conducted power 1+ 0.75dB
6 RF power density +2.84dB
7 Conducted Spurious emissions 1+ 0.75dB
. 1 4.5dB (Below 1GHz)
8 RF Radiated power
1 4.8dB (Above 1GHz)
) ) o +4.5dB (Below 1GHz)
9 Radiated Spurious emission test
1 4.8dB (Above 1GHz)
10 Temperature test +1°C
11 Humidity test 3%
12 Supply voltages +1.5%
13 Time +3%

Remark:

The Ulab (lab Uncertainty) is less than Ucispr (CISPR Uncertainty), so the test results

— compliance is deemed to occur if no measured disturbance level exceeds the disturbance limit;

— non-compliance is deemed to occur if any measured disturbance level exceeds the disturbance limit.
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4.4 Test Location
All tests were performed at:
SGS-CSTC Standards Technical Services Co., Ltd., Shenzhen Branch

No. 1 Workshop, M-10, Middle Section, Science & Technology Park, Shenzhen, Guangdong, China.
518057.

Tel: +86 755 2601 2053 Fax: +86 755 2671 0594

4.5 Test Facility
The test facility is recognized, certified, or accredited by the following organizations:
« CNAS (No. CNAS L2929)
CNAS has accredited SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen Branch EMC
Lab to ISO/IEC 17025:2005 General Requirements for the Competence of Testing and Calibration
Laboratories (CNAS-CLO1 Accreditation Criteria for the Competence of Testing and Calibration
Laboratories) for the competence in the field of testing.
» A2LA (Certificate No. 3816.01)
SGS-CSTC Standards Technical Services Co., Ltd., Shenzhen EMC Laboratory is accredited by the
American Association for Laboratory Accreditation(A2LA). Certificate No. 3816.01.
+ VCCI
The 3m Fully-anechoic chamber for above 1GHz, 10m Semi-anechoic chamber for below 1GHz, Shielded
Room for Mains Port Conducted Interference Measurement and Telecommunication Port Conducted
Interference Measurement of SGS-CSTC Standards Technical Services Co., Ltd. have been registered in
accordance with the Regulations for Voluntary Control Measures with Registration No.: G-20026,
R-14188, C-12383 and T-11153 respectively.
* FCC -Designation Number: CN1178
SGS-CSTC Standards Technical Services Co., Ltd., Shenzhen EMC Laboratory has been recognized as
an accredited testing laboratory.
Designation Number: CN1178. Test Firm Registration Number: 406779.
* Innovation, Science and Economic Development Canada
SGS-CSTC Standards Technical Services Co., Ltd., Shenzhen EMC Laboratory has been recognized by
ISED as an accredited testing laboratory.
CAB identifier: CN0O0O0S6.
IC#: 4620C.

4.6 Deviation from Standards
None
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4.7 Abnormalities from Standard Conditions
None
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5 Equipment List
Conducted Emissions at AC Power Line (150kHz-30MHz)
Equipment Manufacturer Model No | Inventory No | Cal Date |Cal Due Date
Shielding Room ZhongYu Electron GB-88 SEMO001-06 | 2019-06-13 | 2024-06-12
Measurement Software AUDIX e3 N/A N/A N/A
V8.2014-6-27
Coaxial Cable SGS N/A SEMO024-01 2019-07-11 2020-07-10
LISN Rohde & Schwarz ENV216 SEMO007-01 | 2018-09-25 | 2020-09-23
LISN ETS-LINDGREN 3816/2 SEMO007-02 | 2019-04-01 | 2020-03-31
EMI Test Receiver Rohde & Schwarz ESCI SEMO004-02 | 2019-04-01 | 2020-03-31
RF Conducted Test
Equipment Manufacturer Model No | Inventory No | Cal Date |Cal Due Date
Shielding Room SAEMC MSR733 SEMO001-09 | 2019-06-13 | 2024-06-12
DC Power Supply ZhaoXin RXN-305D SEMO011-02 | 2018-09-25 | 2020-09-23
Spectrum Analyzer Rohde & Schwarz FSU43 SEMO004-08 | 2019-04-01 | 2020-03-31
Measurement Software JS Tonscend JS1120-2 N/A N/A N/A
BT/WIFI V2.
Coaxial Cable SGS N/A SEMO031-01 2019-07-11 2020-07-10
Attenuator Weinschel Associates WA41 SEMO021-09 N/A N/A
Signal Generator KEYSIGHT N5173B SEMO006-05 | 2019-09-28 | 2020-09-27
Power Meter Rohde & Schwarz NRVS SEMO014-02 | 2019-09-25 | 2020-09-24
Electric and Magnetic Narda NBM-SSOEHP £\ 1co143 | 2018-02-07 | 2020-02-06
Field Analyzer -50F
Electric Field Probe WANDEL & EMR-20 EMC0907 | 2019-05-21 | 2020-05-20
(100KHz-3GHz) GOLTERMANN
EMF Tester Narda ELT-400 SZE039-4 | 2019-07-08 | 2020-07-07
Radiated Emissions which fall in the restricted bands
Equipment Manufacturer Model No | Inventory No | Cal Date |Cal Due Date
3m Semi-Anechoic
Chamber AUDIX N/A SEMO001-02 | 2018-03-13 | 2021-03-12
Measurement Software AUDIX e3 N/A N/A N/A
V8.2014-6-27
Coaxial Cable SGS N/A SEMO026-01 2019-07-11 2020-07-10
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AgilentTechnologies
EXA Spectrum Analyzer Inc N9010A SEMO004-12 [ 2019-04-12 | 2020-04-11
Horn Antenna
Rohde & Schwarz HF907 SEMO003-07 | 2018-04-13 | 2021-04-12
(1-18GHz)
Horn Antenna
Schwarzbeck BBHA 9170 | SEMO003-15 | 2017-10-17 | 2020-10-16
(15GHz-40GHz)
o Compliance
Pre-Amplifier Directi Syst PAP-0126 SEMO004-11 | 2019-09-24 | 2020-09-23
irections Systems - - -09- -09-
(0.1-26.5GHz) y
Inc.
Pre-amplifier
Rohde & Schwarz | CH14-H052 | SEMO005-17 | 2019-04-01 | 2020-03-31
(18-26GHz)
. Compliance
Pre-amplifier ) i
Directions Systems | PAP-2640-50 | SEMO005-08 | 2019-04-01 | 2020-03-31
(26GHz-40GHz)
Inc.
DC Power Supply Zhao Xin RXN-305D SEMO011-02 | 2019-09-24 | 2020-09-23
Active Loop Antenna ETS-Lindgren 6502 SEMO003-08 | 2017-08-22 | 2020-08-21
Radiated Spurious Emissions
Equipment Manufacturer Model No | Inventory No | Cal Date |Cal Due Date
" Anechor
3m Semi-Anechoic AUDIX N/A SEM001-02 | 2018-03-13 | 2021-03-12
Chamber
e3
Measurement Software AUDIX N/A N/A N/A
V8.2014-6-27
Coaxial Cable SGS N/A SEM026-01 | 2019-07-11 | 2020-07-10
AgilentTechnologies
EXA Spectrum Analyzer Inc N9010A SEMO004-12 [ 2019-04-12 | 2020-04-11
Horn Antenna
Rohde & Schwarz HF907 SEMO003-07 | 2018-04-13 | 2021-04-12
(1-18GHz)
Horn Antenna
Schwarzbeck BBHA 9170 | SEMO003-15 | 2017-10-17 | 2020-10-16
(15GHz-40GHz)
C li
Pre-Amplifier Di ?mplgncte PAP-0126 SEMO004-11 | 2019-09-24 | 2020-09-23
irections Systems - - -09- -09-
(0.1-26.5GHz) y
Inc.
Pre-amplifier
Rohde & Schwarz | CH14-H052 | SEMO005-17 | 2019-04-01 | 2020-03-31
(18-26GHz)
. Compliance
Pre-amplifier . .
Directions Systems | PAP-2640-50 | SEMO005-08 | 2019-04-01 | 2020-03-31
(26GHz-40GHz) |
nc.
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DC Power Supply Zhao Xin RXN-305D SEMO011-02 | 2019-09-24 | 2020-09-23
Active Loop Antenna ETS-Lindgren 6502 SEMO003-08 | 2017-08-22 | 2020-08-21
RE in Chamber
Test Equipment Manufacturer Model No. |Inventory No.| Cal. Date |Cal. Due date
3m Semi-Anechoic
ETS-LINDGREN N/A SEMO001-01 | 2017-08-05 | 2020-08-04
Chamber
MXE EMI Receiver | Jilent Technologi N9O38A | SEMO004-05 | 2019-09-24 | 2020-09-23
ilent Technologies - -09- -09-
(20Hz-8.4GHz) g 9
BiConiLog Antenna
ETS-LINDGREN 3142C SEMO003-01 | 2017-06-27 | 2020-06-26
(26-3000MHz)
Pre-amplifier . .
Agilent Technologies 8447D SEMO005-01 | 2019-04-01 | 2020-03-31
(0.1-1300MHz)
e3 N/A
Measurement Software AUDIX N/A N/A
V8.2014-6-27
Coaxial Cable SGS N/A SEM025-01 | 2019-07-11 2020-07-10
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6 Radio Spectrum Technical Requirement

6.1 Antenna Requirement
Test requirement
FCC Part 15 Subpart C Section 15.247 & 15.203
RSS-Gen Section 8.3
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Conclusion
Standard Requirement:
An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of
an antenna that uses a unique coupling to the intentional radiator, the manufacturer may design the
unit so that a broken antenna can be replaced by the user, but the use of a standard antenna jack or
electrical connector is prohibited.
Testing shall be performed using the highest gain antenna of each combination of licence-exempt
transmitter and antenna type, with the transmitter output power set at the maximum level. When a
measurement at the antenna connector is used to determine RF output power, the effective gain of
the device’s antenna shall be stated, based on a measurement or on data from the antenna
manufacturer.
15.203 requirement:

For intentional device. According to 15.203. an intentional radiator shall be designed to ensure that
no antenna other than that furnished by the responsible party shall be used with the device.

15.247(b) (4) requirement:

The conducted output power limit specified in paragraph (b) of this section is based on the use of
antennas with directional gains that do not exceed 6 dBi. Except as shown in paragraph (c) of this
section, if transmitting antennas of directional gain greater than 6 dBi are used, the conducted output
power from the intentional radiator shall be reduced below the stated values in paragraphs (b)(1),
(b)(2), and (b)(3) of this section, as appropriate, by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

EUT Antenna:
The antenna uses a unique coupling to the intentional radiator and no consideration of replacement.
The best case gain of the antenna: 1 dBi.

Photo of antenna refer to Appendix — Internal photo.
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7 Radio Spectrum Matter Test Results

7.1 Conducted Emissions at AC Power Line (150kHz-30MHz)

Test Requirement 47 CFR Part 15, Subpart C 15.207, RSS-Gen Section 8.8
Test Method: ANSI C63.10 (2013) Section 6.2
Limit:
. Conducted limit(dBuV)
Frequency of emission(MHz) -
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.
E.U.T. Operation
Operating Environment:
Temperature: 25.0°C Humidity: 55 % RH

1:TX_Keep the EUT transmitted the continuous modulation test signal at the specific

Test mode channel(s).

The worstcase  1:TX_Keep the EUT transmitted the continuous modulation test signal at the specific
for final test: channel(s).

Test Setup Diagram

Shielding Room

Test Receiver

Gound Reference Plane
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Measurement Data

1) The mains terminal disturbance voltage test was conducted in a shielded room.

2) The EUT was connected to AC power source through a LISN 1 (Line Impedance Stabilization Network)
which provides a 500hm/50uH + 50hm linear impedance. The power cables of all other units of the EUT
were connected to a second LISN 2, which was bonded to the ground reference plane in the same way
as the LISN 1 for the unit being measured. A multiple socket outlet strip was used to connect multiple
power cables to a single LISN provided the rating of the LISN was not exceeded.

3) The tabletop EUT was placed upon a non-metallic table 0.8m above the ground reference plane. And
for floor-standing arrangement, the EUT was placed on the horizontal ground reference plane,

4) The test was performed with a vertical ground reference plane. The rear of the EUT shall be 0.4 m from
the vertical ground reference plane. The vertical ground reference plane was bonded to the horizontal
ground reference plane. The LISN 1 was placed 0.8 m from the boundary of the unit under test and
bonded to a ground reference plane for LISNs mounted on top of the ground reference plane. This
distance was between the closest points of the LISN 1 and the EUT. All other units of the EUT and
associated equipment was at least 0.8 m from the LISN 2.

5) In order to find the maximum emission, the relative positions of equipment and all of the interface
cables must be changed according to ANSI C63.10 on conducted measurement.
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Mode: VTO5SEUS06050

Live
80T
70+
60+
:550--
% E
=
150k - 300 400 500 - - 800 1M 2M 3M 4M M 6 - 8 10M 200 30M
Frequencyin-Hz
Frequency | QuasiPeak Average QuasiPeak | QuasiPeak Average Average
(MHz) (dBpV) (dBuV) Limit Over Limit Limit Over Limit
0.186000 38.3 27.3 64.2 -25.9 56.7 -29.4
0.342000 30.5 241 59.2 -28.7 50.1 -26.0
1.286000 225 16.9 56.0 -33.5 46.0 -29.1
4.718000 21.6 16.1 56.0 -34.4 46.0 -29.9
2.406000 211 14.5 56.0 -34.9 46.0 -31.5
9.602000 224 18.0 60.0 -37.6 50.0 -32.0
Remark:

Level = Read Level + LISN Factor + Cable Loss.
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Mode: VTO5SEUS06050

Neutral

20T

70T
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. 50T
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= 407

301
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10T

150k - 300 400 500 - - 800 1M M 3M 4M SM 6 - & 1M 20M  30M

Frequencyin-Hz
Frequency | QuasiPeak Average QuasiPeak | QuasiPeak Average Average
(MHz) (dBuV) (dBuV) Limit Over Limit Limit Over Limit
0.170000 35.5 24.9 65.0 -29.5 57.6 -32.7
0.334000 23.4 14.4 59.4 -36.0 50.4 -36.0
1.354000 25.3 17.8 56.0 -30.7 46.0 -28.2
4.842000 25.2 16.9 56.0 -30.8 46.0 -29.1
9.790000 26.7 19.2 60.0 -33.3 50.0 -30.8
13.786000 26.4 16.1 60.0 -33.6 50.0 -33.9
Remark:

Level = Read Level + LISN Factor + Cable Loss.
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Model: S003GU00600050

Live
80T
70T
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150k 300 400 500 - - 800 1M 2M  3M 4M 5M 6 - 8 10M 20M  30M
FrequencyinHz
Frequency | QuasiPeak Average QuasiPeak | QuasiPeak Average Average
(MHz) (dBuV) (dBuV) Limit Over Limit Limit Over Limit
0.346000 29.6 23.4 59.1 -29.5 50.0 -26.6
0.194000 31.1 22.3 63.9 -32.8 56.2 -33.9
1.538000 33.4 24.8 56.0 -22.6 46.0 -21.2
3.022000 29.8 23.2 56.0 -26.2 46.0 -22.8
8.914000 30.3 25.3 60.0 -29.7 50.0 -24.7
15.458000 24.5 19.5 60.0 -35.5 50.0 -30.5
Remark:
Level = Read Level + LISN Factor + Cable Loss.
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Neutral
80T
70T
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150k 300 400 500 - - 800 IM M 3IM 4M 5M 6 g 10M 20M  30M
FrequencyinHz
Frequency | QuasiPeak Average QuasiPeak | QuasiPeak Average Average
(MHz) (dBuV) (dBuV) Limit Over Limit Limit Over Limit
0.202000 36.2 26.6 63.5 -27.3 55.8 -29.2
0.422000 35.5 27 56.0 -20.5 46.0 -19.0
1.086000 34.7 28 56.0 -21.3 46.0 -18.0
1.634000 40.0 33.4 56.0 -16.0 46.0 -12.6
3.170000 33.3 23.6 56.0 -22.7 46.0 -22.4
9.434000 33.8 25.4 60.0 -26.2 50.0 -24.6
Remark:
Level = Read Level + LISN Factor + Cable Loss.
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7.2 Conducted Peak Output Power
Test Requirement 47 CFR Part 1
Section 5.4(b)
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5, Subpart C 15.247:2018(b)(1) & 15.247(b)(3), RSS-247

Test Method: ANSI C63.10 (2013) Section 7.8.5 & Section 11.9.1
Limit:
Frequency range(MHz) Output power of the intentional radiator(watt)
1 for 250 hopping channels
902-928 0.25 for 25< hopping channels <50
1 for digital modulation
1 for 275 non-overlapping hopping channels
2400-2483.5 0.125 for all other frequency hopping systems
1 for digital modulation
5725-5850 1 for frequency hopping systems and digital modulation

E.U.T. Operation

Operating Environment:

Temperature: 21 °C Humidity: 51 % RH Atmospheric Pressure: 1015 mbar

Test mode

modulation mode.
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Test Setup Diagram

Spectrum Analyzer
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Non-Conducted Table

Ground Reference Plane

Measurement Data

The detailed test data see section 9: Appendix
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7.3 20dB Bandwidth

Test Requirement 47 CFR Part 15, Subpart C 15.215, RSS-247 Section 5.1(a)
Test Method: ANSI C63.10 (2013) Section 6.9
E.U.T. Operation
Operating Environment:
Temperature: 21 °C Humidity: 51 % RH Atmospheric Pressure: 1015 mbar
Test mode 2:TX_non-Hop mode_Keep the EUT in continuously transmitting with

modulation mode.
Test Setup Diagram

Spectrum Analyzer

[ = |
L, -
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Non-Conducted Table

Ground Reference Plane
Measurement Data

The detailed test data see section 9: Appendix
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7.4 Carrier Frequencies Separation
Test Requirement 47 CFR Part 15, Subpart C 15.247:2018a(1), RSS-247 Section 5.1(b)
Test Method: ANSI C63.10 (2013) Section 7.8.2
Limit: 2/3 of the 20dB bandwidth base on the transmission power is less than
0.125W
E.U.T. Operation
Operating Environment:
Temperature: 21 °C Humidity: 51 % RH Atmospheric Pressure: 1015 mbar
Test mode 1:TX_Hop mode_Keep the EUT in frequency hopping with modulation mode.

Test Setup Diagram

Spectrum Analyzer
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Non-Conducted Table

Ground Reference Plane

Measurement Data

The detailed test data see section 9: Appendix
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7.5 Hopping Channel Number
Test Requirement 47 CFR Part 15, Subpart C 15.247:2018a(1)(iii), RSS-247 Section 5.1(d)
Test Method: ANSI C63.10 (2013) Section 7.8.3
Limit:
Frequency range(MHz) Number of hopping channels (minimum)
50 for 20dB bandwidth <250kHz
902-928 ,
25 for 20dB bandwidth 2250kHz
2400-2483.5 15
5725-5850 75
E.U.T. Operation
Operating Environment:
Temperature: 21 °C Humidity: 51 % RH Atmospheric Pressure: 1015 mbar
Test mode 1:TX_Hop mode_Keep the EUT in frequency hopping with modulation mode.

Test Setup Diagram

Spectrum Analyzer
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Measurement Data

The detailed test data see section 9: Appendix
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7.6 Dwell Time
Test Requirement 47 CFR Part 15, Subpart C 15.247:2018a(1)(iii), RSS-247 Section 5.1(d)
Test Method: ANSI C63.10 (2013) Section 7.8.4
Limit:
Frequency(MHz) Limit
902-928 0.4S within a 20S period(20dB bandwidth<250kHz)
0.4S within a 10S period(20dB bandwidth=250kHz)
0.4S within a period of 0.4S multiplied by the number
2400-2483.5 P , pledby
of hopping channels
5725-5850 0.4S within a 30S period
E.U.T. Operation

Operating Environment:
Temperature: 21 °C Humidity: 51 % RH Atmospheric Pressure: 1015 mbar
Test mode 1:TX_Hop mode_Keep the EUT in frequency hopping with modulation mode.

Test Setup Diagram

Spectrum Analyzer

[ = |
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=~
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s Y |

-

Non-Conducted Table

Ground Reference Plane
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Measurement Data

The detailed test data see section 9: Appendix
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7.7 Conducted Band Edges Measurement

Test Requirement
Test Method:
Limit:

47 CFR Part 15, Subpart C 15.247:2018(d), RSS-247 Section 5.5

ANSI C63.10 (2013) Section 7.8.6

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. If the
transmitter complies with the conducted power limits based on the use of
RMS averaging over a time interval, as permitted under paragraph (b)(3)
of this section, the attenuation required under this paragraph shall be 30
dB instead of 20 dB. Attenuation below the general limits specified in
§15.209(a) is not required. 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)

FCC Part15 C Section 15.205 Restricted bands of operation.

(a) Except as shown in parag

raph (d) of this section. only spurious emissions are permitted in any of the

frequency bands listed below:
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MHz MHz MHz GHz
0.090 - 0.110 16.42 - 16.423 399.9 - 410 45-515
'0.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35-5.46
2.1735 - 2.1905 16.80425 - 16.80475 960 - 1240 7.25-7.75
4.125-4.128 25.5 - 25.67 1300 - 1427 8.025 - 8.5
417725 - 417775 37.5-38.25 1435 - 1626.5 9.0-9.2
4.20725 - 4.20775 73-74.6 1645.5 - 1646.5 9.3-95
6.215-6.218 74.8 - 75.2 1660 - 1710 10.6 - 12.7
6.26775 - 6.26825 108 - 121.94 1718.8 - 1722.2 13.25-134
6.31175 - 6.31225 123 - 138 2200 - 2300 14.47 - 14.5
8.291 - 8.294 149.9 - 150.05 2310 - 2390 15.35-16.2
8.362 - 8.366 156.52475 - 156.52525 2483.5 - 2500 17.7-21.4
8.37625 - 8.38675 156.7 - 156.9 2655 - 2900 22.01 -28.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 23.6-24.0
12.29 - 12.293 167.72 - 173.2 3332 - 3339 31.2-31.8
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 322 -335.4 3600 - 4400
13.36 - 13.41

RSS-Gen Section 8.10 Restricted bands of operation.
Restricted frequency bands, identified in table 7, are designated primarily for safety-of-life services
(distress calling and certain aeronautical activities), certain satellite downlinks, radio astronomy and some
government uses. Except where otherwise indicated, the following conditions related to the restricted
frequency bands apply:
(a) The transmit frequency, including fundamental components of modulation, of licence-exempt radio
apparatus shall not fall within the restricted frequency bands listed in table 7 except for apparatus
compliant with RSS-287, Emergency Position Indicating Radio Beacons (EPIRB), Emergency Locator
Transmitters (ELT), Personal Locator Beacons (PLB), and Maritime Survivor Locator Devices (MSLD).
(b) Unwanted emissions that fall into restricted frequency bands listed in table 7 shall comply with the
limits specified in table 5 and table 6.
(c) Unwanted emissions that do not fall within the restricted frequency bands listed in table 7 shall comply
either with the limits specified in the applicable RSS or with those specified in table 5 and table 6.

Table 7 — Restricted frequency MHz GHz
bands* MHz
0.090 - 0.110 149.9 - 150.05 9.0-9.2
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0.495 - 0.505 156.52475 - 156.52525 9.3-9.5
2.1735 - 2.1905 156.7 - 156.9 10.6 -12.7
3.020 - 3.026 162.0125 - 167.17 13.25- 134
4.125-4.128 167.72 - 173.2 14.47 - 14.5
417725 - 417775 240 - 285 15.35-16.2
4.20725 - 4.20775 322 - 3354 17.7-21.4
5.677 - 5.683 399.9 - 410 22.01 -23.12
6.215-6.218 608 - 614 23.6-24.0
6.26775 - 6.26825 960 - 1427 31.2-31.8
6.31175 - 6.31225 1435 - 1626.5 36.43 - 36.5
8.291 - 8.294 1645.5 - 1646.5 Above 38.6
8.362 - 8.366 1660 - 1710 * Certain frequency bands
8.37625 - 8.38675 1718.8 - 1722.2 listed in table 7 and in bands
8.41425 - 8.41475 2200 - 2300 above 38.6 GHz are designated
12.29 - 12.293 2310 - 2390 for licence-exempt applications.
12.51975 - 12.52025 2483.5 - 2500 These frequency bands and the
12.57675 - 12.57725 2655 - 2900 requirements that apply to
13.36 - 13.41 3260 - 3267 related devices are set out in
16.42 - 16.423 3332 - 3339 the 200 and 300 series of
16.69475 - 16.69525 3345.8 - 3358 RSSs.
16.80425 - 16.80475 3500 - 4400
25.5 - 25.67 4500 - 5150
37.5-38.25 5350 - 5460
73-74.6 7250 - 7750
748 -75.2 8025 - 8500
108 - 138 -
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E.U.T. Operation
Operating Environment:
Temperature: 21 °C Humidity: 51 % RH Atmospheric Pressure: 1015 mbar
Test mode 2:TX_non-Hop mode_Keep the EUT in continuously transmitting with

modulation mode.

Test Setup Diagram

Spectrum Analyzer
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Non-Conducted Table

Ground Reference Plane

Measurement Data

The detailed test data see section 9: Appendix
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7.8 Conducted Spurious Emissions

Test Requirement
Test Method:
Limit:

E.U.T. Operation

Operating Environment:

Temperature:

Test mode

21

47 CFR Part 15, Subpart C 15.247:2018(d), RSS-247 Section 5.5

ANSI C63.10 (2013) Section 7.8.8

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. If the
transmitter complies with the conducted power limits based on the use of
RMS averaging over a time interval, as permitted under paragraph (b)(3)
of this section, the attenuation required under this paragraph shall be 30
dB instead of 20 dB. Attenuation below the general limits specified in
§15.209(a) is not required. 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)

°C Humidity: 51 % RH Atmospheric Pressure: 1015 mbar

2:TX_non-Hop mode_Keep the EUT in continuously transmitting with
modulation mode.
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Test Setup Diagram

Spectrum Analyzer

o o |
A~ | OOO
|
— i e f |

=i=]7 EU. 1

Non-Conducted Table

Ground Reference Plane

Remark:

Because the typical emission requirements are specified in terms of radiated field strength levels,
measurements performed to determine compliance have traditionally relied on a radiated test
configuration. Radiated measurements remain the principal method for determining compliance to the
specified requirements; however antenna-port conducted measurements are also now acceptable to
determine compliance.

Antenna-port conducted measurements:

Maximum transmit antenna gain: Refer to Section 4

Ground relfeciton faactor:
6 dB for frequencies < 30 MHz; 4.7 dB for frequencies between 30 MHz and 1000 MHz, inclusive; and 0 dB
for frequencies > 1000 MHz

Convert the resultant EIRP to an equivalent electric field strength using the following relationship:
= EIRF — 20]ogd + 104.8
Where

E is the electric field strength in dBuV/m
EIRP is the equivalent isotropically radiated power in dBm

d is the specified measurement distance in m
Note: Additional radiated test for cabinet/case emissions refer to Section 7.7

Measurement Data

The detailed test data see section 9: Appendix
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7.9 Radiated Emissions which fall in the restricted bands

Test Requirement

Test Method:

47 CFR Part 15, Subpart C 15.209 & 15.247(d), Section 3.3 & RSS-Gen
Section 8.9
ANSI C63.10 (2013) Section 6.10.5

Measurement Distance: 3m

Limit:
. . Measurement
Frequency(MHz) Field strength(microvolts/meter) distance(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

Remark: The emission limits shown in the above table are based on measurements employing a CISPR
quasi-peak detector except for the frequency bands 9-90kHz, 110-490kHz and above 1000 MHz.
Radiated emission limits in these three bands are based on measurements employing an average
detector, the peak field strength of any emission shall not exceed the maximum permitted average limits
specified above by more than 20 dB under any condition of modulation.
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Operating Environment:

Temperature:
Pretest these
modes to find

the worst case:

The worst case

for final test:

21 °C Humidity: 51 % RH Atmospheric Pressure: 1015 mbar
2:TX_non-Hop mode_Keep the EUT in continuously transmitting with
modulation mode.

3:Charge + TX_non-Hop mode_Keep the EUT in charging and continuously
transmitting with modulation mode.

3:Charge + TX_non-Hop mode_Keep the EUT in charging and continuously
transmitting with modulation mode.

Test Setup Diagram
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Measurement Data
a. For below 1GHz, the EUT was placed on the top of a rotating table 0.8 meters above the ground at
a 3 or 10 meter semi-anechoic chamber. The table was rotated 360 degrees to determine the position
of the highest radiation.
b. For above 1GHz, the EUT was placed on the top of a rotating table 1.5 meters above the ground at
a 3 meter fully-anechoic chamber. The table was rotated 360 degrees to determine the position of the
highest radiation.
c. The EUT was set 3 or 10 meters away from the interference-receiving antenna, which was mounted
on the top of a variable-height antenna tower.
d. The antenna height 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.
e. 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 (for the test frequency of below 30MHz, the antenna was
tuned to heights 1 meter) and the rotatable table was turned from 0 degrees to 360 degrees to find the
maximum reading.
f. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.
g. If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then testing
could be stopped and the peak values of the EUT would be reported. Otherwise the emissions that did
not have 10dB margin would be re-tested one by one using peak, quasi-peak or average method as
specified and then reported in a data sheet.
h. Test the EUT in the lowest channel, the middle channel, the Highest channel.
i. The radiation measurements are performed in X, Y, Z axis positioning for Transmitting mode, and
found the X axis positioning which it is the worst case.
j- Repeat above procedures until all frequencies measured was complete.
Remark 1: Level= Read Level+ Cable Loss+ Antenna Factor- Preamp Factor
Remark 2: For frequencies above 1GHz, the field strength limits are based on average limits.
However, the peak field strength of any emission shall not exceed the maximum permitted average
limits specified above by more than 20 dB under any condition of modulation. For the emissions
whose peak level is lower than the average limit, only the peak measurement is shown in the report.
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Measurement Procedure and data

Frequency Antenna Emission Level (dBpV/m) Limit (dBpV/m)

- Remark
(MHz) Polarization Peak Average Peak Average

2390.000 H 47.6 / 74.0 54.0 Pass

2483.710 49.7 74.0 54.0 Pass

H /
2390.000 \ 50.6 / 74.0 54.0 Pass
2486.647 \ 51.7 / 74.0 54.0 Pass
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7.10 Radiated Spurious Emissions

Test Requirement
Test Method:

Section 3.3 & RSS-Gen Section 8.9
ANSI C63.10 (2013) Section 6.48&6.5&6.6

Measurement Distance: 3m
Limit:
Frequency(MHz) Field strength(microvolts/meter) Measurement distance(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

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

strength of any emission shall not exceed the maximum permitted average limits specified above by more than 20

dB under any condition of modulation.
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7.10.1  E.U.T. Operation

Operating Environment:

mba

Temperature:  21.1 °C Humidity: 56.4 %RH  Atmospheric Pressure: 1005

b:TX_non-Hop mode_Keep the EUT in continuously transmitting with modulation
mode.
7.10.2 Test Setup Diagram

Test mode

0.6m Loop Antenna

3mo 10m

Antenna Tower

o -;

Turntable Ground Reference Plane

Test Receiver

T T

Below 30MHz 30MHz-1GHz

Antenna Tower

Ground Reference Plane

Test Receiver | =

Above 1GHz
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Measurement Procedure and Data
a. For below 1GHz, the EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 or 10
meter semi-anechoic chamber. The table was rotated 360 degrees to determine the position of the highest
radiation.
b. For above 1GHz, the EUT was placed on the top of a rotating table 1.5 meters above the ground at a 3 meter
fully-anechoic chamber. The table was rotated 360 degrees to determine the position of the highest radiation.
c. The EUT was set 3 or 10 meters away from the interference-receiving antenna, which was mounted on the top
of a variable-height antenna tower.
d. The antenna height 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.
e. 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 (for the test frequency of below 30MHz, the antenna was tuned to heights 1
meter) and the rotatable table was turned from 0 degrees to 360 degrees to find the maximum reading.
f. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum Hold Mode.
g. If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then testing could be
stopped and the peak values of the EUT would be reported. Otherwise the emissions that did not have 10dB
margin would be re-tested one by one using peak, quasi-peak or average method as specified and then reported
in a data sheet.
h. Test the EUT in the lowest channel, the middle channel, the Highest channel.
i. The radiation measurements are performed in X, Y, Z axis positioning for Transmitting mode, and found the X
axis positioning which it is the worst case.
j- Repeat above procedures until all frequencies measured was complete.
Remark:
1) For emission below 1GHz, through pre-scan found the worst case is the lowest channel. Only the worst case is
recorded in the report.
2) The field strength is calculated by adding the Antenna Factor, Cable Factor & Preamplifier. The basic equation
with a sample calculation is as follows:
Final Test Level =Receiver Reading + Antenna Factor + Cable Factor — Preamplifier Factor
3) Scan from 9kHz to 25GHz, the disturbance above 18GHz and below 30MHz was very low. The points marked
on above plots are the highest emissions could be found when testing, so only above points had been displayed.
The amplitude of spurious emissions from the radiator which are attenuated more than 20dB below the limit need
not be reported.

4) For frequencies above 1GHz, the field strength limits are based on average limits. However, the peak field
strength of any emission shall not exceed the maximum permitted average limits specified above by more than 20
dB under any condition of modulation. For the emissions whose peak level is lower than the average limit, only
the peak measurement is shown in the report.
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FrequencyinHz
Emission Over
Frequency Antenna Level Limit Limit
(MHz) Polarization (dBuV/m)
(dBuV/m) (dB)
45.800000 H 13.5 40.0 -26.5
119.920000 H 16.1 43.5 -27.4
199.840000 H 9.5 43.5 -34.0
311.880000 H 11.7 46.0 -34.3
566.200000 H 18.1 46.0 -27.9
728.200000 H 23.6 46.0 -22.4

1. All readings are Quasi-Peak values.
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47.945000
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46.199000

30.9 40.0 -9.1

63.853000

211 40.0 -18.9

200.041000

26.7 43.5 -16.8
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23.6 46.0 -22.4

1. All readings are Quasi-Peak values.
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Above 1GHz
Channel:Low

Emission Level (dBuV/m) Limit (dBuV/m)

Frequency Antenna

. Avera Remark
(MHz) Polarization Peak Average Peak g

e
74.0 54.0 Pass
74.0 54.0 Pass
74.0 54.0 Pass
74.0 54.0 Pass
74.0 54.0 Pass
74.0 54.0 Pass

1268.026
3397.618
4804.976
7203.019
9609.374
10811.392

29.7
29.2
32.6
33.9
49.7
43.4

ITiI<|I<|I<|TIT|T
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Frequency Antenna

(MHz) Polarization Peak Average Peak

Emission Level (dBuV/m) Limit (dBuV/m)

Averag Remark

e

1872.063

25.1 74.0 54.0 Pass

3711.927

29.4 74.0 54.0 Pass

4892.187

33.2 74.0 54.0 Pass

7320.208

31.9 74.0 54.0 Pass

9701.200

48.7 74.0 54.0 Pass

11208.301

II<|<|<|T|T

44 1 74.0 54.0 Pass
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Channel: High

Emission Level (dBuV/m) Limit (dBuV/m)

Frequency Antenna

N Averag Remark
(MHz) Polarization Peak Average Peak

e
74.0 54.0 Pass
74.0 54.0 Pass
74.0 54.0 Pass
74.0 54.0 Pass
74.0 54.0 Pass
74.0 54.0 Pass

1397.011
3826.692
4992.300
7792.348
9892.932
11621.482

27.9
29.8
38.1
33.2
35.2
36.2
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7.11 99% Bandwidth

Test Requirement RSS-Gen Section 6.6
Test Method: ANSI C63.10 Section 6.9.3
E.U.T. Operation
Operating Environment:
Temperature: 21 °C Humidity: 51 % RH Atmospheric Pressure: 1015 mbar
Test mode 2:TX_non-Hop mode_Keep the EUT in continuously transmitting with

modulation mode.
Test Setup Diagram

Spectrum Analyzer

[ = |
L, -
[ =
OO
= - |

Non-Conducted Table

Ground Reference Plane

Measurement Procedure and Data

The detailed test data see section 9: Appendix
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7.12 Pseudorandom Frequency Hopping Sequence
Standard requirement

15.247(a)(1) requirement:

The system shall hop to channel frequencies that are selected at the system hopping rate from a
pseudo randomly ordered list of hopping frequencies. Each frequency must be used equally on the
average by each transmitter. The system receivers shall have input bandwidths that match the
hopping channel bandwidths of their corresponding transmitters and shall shift frequencies in
synchronization with the transmitted signals.

RSS-247 Section 5.1(a)

The bandwidth of a frequency hopping channel is the 20 dB emission bandwidth, measured with the
hopping stopped. The system’s radio frequency (RF) bandwidth is equal to the channel bandwidth
multiplied by the number of channels in the hopset. The system shall hop to channel frequencies
that are selected at the system hopping rate from a pseudo randomly ordered list of hopping
frequencies. The system receivers shall have input bandwidths that match the hopping channel
bandwidths of their corresponding transmitters and shall shift frequencies in synchronization with
the transmitted signals.
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EUT Pseudorandom Frequency Hopping Sequence
The pseudorandom sequence may be generated in a nine-stage shift register whose 5th and o"
stage outputs are added in a modulo-two addition stage. And the result is fed back to the input of
the first stage. The sequence begins with the first ONE of 9 consecutive ONEs; i.e. the shift
register is initialized with nine ones.
» Number of shift register stages: 9
« Length of pseudo-random sequence: 2° -1 = 511 bits
* Longest sequence of zeros: 8 (non-inverted signal)

s

Linear Feedback Shift Register for Generation of the PRBS sequence

An example of Pseudorandom Frequency Hopping Sequence as follow:

06475 © 622 4 78 5 73 177

——————————y
-
e |
———————

Each frequency used equally on the average by each transmitter.

According to Technical Specification, the receivers are designed to have input and IF bandwidths
that match the hopping channel bandwidths of any transmitters and shift frequencies in
synchronization with the transmitted signals.

According to Technical specification, the system incorporates with an adaptive system to detect
other user within the spectrum band so that it individually and independently to avoid hopping on
the occupied channels.

The system is designed not have the ability to coordinated with other FHSS System in an effort to
avoid the simultaneous occupancy of individual hopping frequencies by multiple transmitter.
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7.13 Occupied Bandwidth

Test Requirement:

Test Method:
Test Status:

Test Configuration:

Test Procedure:

RSS-Gen Section 6.7

The occupied bandwidth or the “99% emission bandwidth” is defined as the
frequency range between two points, one above and the other below the
carrier frequency, within which 99% of the total transmitted power of the
fundamental transmitted emission is contained. The occupied bandwidth
shall be reported for all equipment in addition to the specified bandwidth
required in the applicable RSSs.

ANSI C63.10 Section 6.9.3

Pre-test the EUT in continuous transmitting mode at the lowest
(902.250MHz), middle (915.250 MHz) and highest (927.750MHz) channel. to

find antenna 1 and air speed 224kBaud is the worst-case mode.

Only worst-case data is shown on this report

Spectrum Analyzer

oo
A e o o
e o o
e o o

oo E.U.T

Non-Conducted Table

Ground Reference Plane

The instrument center frequency is set to the nominal EUT channel center frequency. The

frequency span for the spectrum analyzer shall be between 1.5 times and 5.0 times the OBW.

The nominal IF filter bandwidth (3 dB RBW) shall be in the range of 1% to 5% of the OBW, and
VBW shall be approximately three times the RBW, unless otherwise specified by the applicable

requirement.

Set the reference level of the instrument as required, keeping the signal from exceeding the

maximum input mixer level for linear operation. In general, the peak of the spectral envelope shall

be more than [10 log (OBW/RBW)] below the reference level. Specific guidance is given in 4.1.5.2.
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Step 1) through step 3) might require iteration to adjust within the specified range.

Video averaging is not permitted. Where practical, a sample detection and single sweep mode shall

be used. Otherwise, peak detection and max hold mode (until the trace stabilizes) shall be used.

Use the 99% power bandwidth function of the instrument (if available) and report the measured
bandwidth.

Test result:
The detailed test data see section 9: Appendix
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8 Photographs
8.1 Radiated Spurious Emission Test Setup

Remark: Photos refer to Appendix: Setup Photo
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8.2 EUT Constructional Details
Remark: Photos refer to Appendix: External Photo and Internal Photo.
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9 Appendix

Test Data

Peak output power (Sweep)
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DUT Frequency
(MHz)

Peak Power
(dBm)

Limit Max

Result
(dBm)

2405.000000

15.2

21.0 PASS

2439.000000

14.4

21.0 PASS

2475.000000

13.3

21.0 PASS

Spectrum |

(7]

Ref Level 30.00 dBm

Att 40 dB @ SWT

Offset 10.00 dB @ RBW 3 MHz
15 ms & VBW 10 MHz

Mode Auto Sweep

@ 1Pk Max

20 dBm

M1[1]

15.16 dBm
2.4044790 GHz|

10 dBm

M1

/

0dem

.
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Spectrum

Ref Level 30.00 dBm Offset 10.00 dB @ RBW 3 MHz
Att 40 dB @ SWT 15ms @ VBW 10 MHz Mode Auto Sweep
@ 1Pk Max

M1[1] 14.39 dBm

2.4383050 GHz
20 dBm

M1
¥

10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

CF 2.439 GHz 691 pts Span 10.0 MHz

Spectrum ':21

Ref Level 30.00 dBm Offset 10.00 dB @ RBW 3 MHz
Att 40 dB @ SWT 15ms @ VBW 10 MHz Mode Auto Sweep
® 1Pk Max

M1[1] 13.30 dBm)|

2.4744070 GHz
20 dBm
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L — ] ——
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0dem
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Emission Bandwidth 20 dB

Bandwidth

DUT Frequency
(MHz)

(MHz2)

Result

2405.000000

213

PASS

2439.000000

213

PASS

2475.000000

2.14

PASS

Spectrum mAl
Ref Level 30,00 dBm Offset 10,00 dB @ RBW 30 kHz
Att 40 dB @ SWT 200 ms @ YBW 100 kHz Mode Auto Sweep
@ 1Pk Max
M1[1] 14.32 dBm
2.4050140 GHz
20 dém ndB 20.00 dB|
e Bw 2.127000000 MHZ|
[ Q factor 1130.5
10 dBm \M
0 dem i M —
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Spectrum mAl
Ref Level 30.00 dBm  Offset 10.00 dB @ RBW 30 kHz
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Spectrum I :21

Ref Level 30.00 dBm Offset 10.00 dB @ RBW 30 kHz

Att 40 dB @ SWT 200 ms @ YBW 100 kHz Mode Auto Sweep
@ 1Pk Max
M1[1] 12.61 dBm)
2.4750140 GHz
20 dBm ndB 20.00 dB
M1 Bw 2.142000000 MHz
Q factor 1155.6
10 dBm

0dem f Muﬁ«
-10 dBm Tf il

i
) oy
B WS VI,
e 1l

A
-50 dBm
-60 dBm
CF 2.475 GHz 691 pts Span 10.0 MHz

Unless otherwise agreed in writing, this document is issued by the Company subject to its General Conditions of Service printed
overleaf, available on request or accessible at hitp://www.sgs.com. Terms-and-Conditions.aspx and, for electronic format documents,
subject to Terms and Conditions for Electronic Documents at htt
Attention is drawn to the limitation of liability, indemnification and ju ion issu efine ny er of this i
advised that information contained hereon reﬂacls the Cumpany s ﬂndlngs at the time of its inlarvsnticm unly and within the limits of
Client’s instructions, if any. The C ole ] is to its Client and this document does not exonerate parties fo a
transaction from exercising all their rlghls and under the tr 1 documents, This document cannot be reproduced
except in full, without prior written approval of the Company. Any unauthorized ane;atlon forgery or falsification of the content or
appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the
results shown in this test report refercml)(v to the sample(s) tested and such sample(s) are retained for 30 days only.

Attention: To check the authenu:ny of testing /inspection report & certificate, please contact us at téelephone: (86-755) 8307 1443,
or email: CN.Doccheck@sgs.com

No.1 Workshop, M-10, Middle Section, Science & Technology Park, Shenzhen, China 518057 1 (B6-755) 26012063 f (86-756) 26710594  www.sgsgroup.com.cn
HE R - HEEPEM-106—ST & WB4R: 518057 1 (86-756) 26012063 f (86-756)26710504  sgs.china@sgs.com
I

Member of the SGS Group (SGS SA)



~Q
iﬁhﬁ

b Report No.: HKEM191100117501
Page: 61 of 73

Occupied Channel Bandwidth 99%

DUT Frequency Bandwidth Limit
Result
(MHz) (MHz) (MHz)

2405.000000 2.19 PASS

2439.000000 2.19 PASS

2475.000000 2.19 PASS

Spectrum mAl
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Spectrum I :21

Ref Level 30.00 dBm Offset 10.00 dB @ RBW 30 kHz

Att 35 dB @ SWT 200 ms @ YBW 100 kHz Mode Auto Sweep
@ 1Pk Max
M1[1] 12.45 dBm
2.4750140 GHz
20 dBm Occ Bw 2.185238784 MHz
M1
10 dBm

My M

-10 dBm

TYZ
/ b
O O N LN
el |V Ay

-50 dBm

-60 dBm

CF 2.475 GHz 691 pts Span 10.0 MHz

Unless otherwise agreed in writing, this document is issued by the Company subject to its General Conditions of Service printed
overleaf, available on request or accessible at hitp://www.sgs.com. Terms-and-Conditions.aspx and, for electronic format documents,
subject to Terms and Conditions for Electronic Documents at htt
Attention is drawn to the limitation of liability, indemnification and ju ion issu efine ny er of this i
advised that information contained hereon reﬂacls the Cumpany s ﬂndlngs at the time of its inlarvsnticm unly and within the limits of
Client’s instructions, if any. The C ole ] is to its Client and this document does not exonerate parties fo a
transaction from exercising all their rlghls and under the tr 1 documents, This document cannot be reproduced
except in full, without prior written approval of the Company. Any unauthorized ane;atlon forgery or falsification of the content or
appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the
results shown in this test report refercml)(v to the sample(s) tested and such sample(s) are retained for 30 days only.

Attention: To check the authenu:ny of testing /inspection report & certificate, please contact us at téelephone: (86-755) 8307 1443,
or email: CN.Doccheck@sgs.com

No.1 Workshop, M-10, Middle Section, Science & Technology Park, Shenzhen, China 518057 1 (B6-755) 26012063 f (86-756) 26710594  www.sgsgroup.com.cn
HE R - HEEPEM-106—ST & WB4R: 518057 1 (86-756) 26012063 f (86-756)26710504  sgs.china@sgs.com
I

Member of the SGS Group (SGS SA)



Report No.: HKEM191100117501
Page: 63 of 73

Band Edge Measurement

Non-hopping mode
Frequency Level Limit Margin
(MHz) (dBm) (dBm) (dB)
2400.000000 -25.9 -4.9 -21.0 PASS
2491.060000 -38.4 -6.7 -31.7 PASS

Result

Spectrum ':21
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Spectrum I T
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Hopping mode
Frequency Level Limit Margin
Result
(MHz) (dBm) (dBm) (dB)
2400.000000 -37.1 -6.8 -30.3 PASS
2483.500000 -42.1 -7.9 -34.2 PASS

Spectrum mAl

Ref Level 20.00 dBm Offset 10.00 dB @ RBW 100 kHz
|= Att 30 dB @ SWT 15 ms @ VYBW 300 kHz Mode &uto Sweep
@ 1Pk Max
M1[1] 13.18 dBm

2.40704% GHz

10 dem M2[1] -37.16{dpr
2.4000

0 dBm

-10 dBm

-20 dém Ln

LrN
-40 dBm MI:h

#&w‘%ﬁl‘lﬁ}l l»-“lle‘”mi" JLL»YAL\L\ i PR TIPS | N IRURTI INSSSN PRI TO0Y e

-60 dBm

-70 dBm

Start 2.31 GHz 1001 pts Stop 2.412 GHz

Spectrum mAl

Ref Level 20.00 dBm Offset 10.00 d&

@ RBW 100 kHz
|= Att 30 dB @ SWT 15 ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk Max
mM3[1] -50.30 dBm
2.4920100 GHz
M1[1] 12.11 dBm)

2.4669760 GHz

']
-30 dBm il

o 7

I oo st - RARTE. I TR VOIS W S S
-60 dBm
-70 dBm
Start 2.465 GHz 1001 pts Stop 2.5 GHz

Unless otherwise agreed in writing, this document is issued by the Company subject to its General Conditions of Service printed
overleaf, available on request or accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx and, for electronic format documents,
subject to Terms and Conditions for Electronic Documents at http:/fwww.sgs.com/en/Terms-and-Conditions/Terms- ocument.aspx.
Attention is drawn to the limitation of liability, indemnification and jurisdiction issues define erein. Any holder of this document is
advised that information ctmtalned hereon raflscts the Company s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The C ] is to |ts Client and this document does not exonerate parties to a
transaction from etercising all their rights and 1s under the locuments. This document cannot be reproduced
except in full, without prior written approval of the Company. Any unnumorlzsd alleratlon forgery or falsification of the content or
appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the
results shown in this test report refercnl¥ to the sﬂmple(s)!esled and such sample(s) are retained for 30 days only.
Attention; To check th enticity of testing /inspection report & certificate, please contact us at télephone: (86-755) 8307 1443,
or email: CN,Doccl o

No.1 Workshop, M-10, Middle Section, Suauce&TeﬁnologyPaﬁ\ Shenzhen, China 518057 1 (86-755) 26012063 f (86-756) 26710694  www.sgsgroup.com.cn
HE - Y- HEETREM-106—8T 7 HBSR: 518057 (B6-755) 26012063 f (86-756) 26710504  sgs.china@sgs.com
I

Member of the SGS Group (SGS SA)




i Report No.: HKEM191100117501
Page: 66 of 73

Carrier Frequency Separation

Frequenc
DUT Frequency E v Limit

i Resul
(MHz) Separation (MHz) esult
(MHz)

2422.041300 2.068 1.420000 PASS

Spectrum :21
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Dwell Time

Width . Measurem Dwell L.
Channel Number of Active Limit
(MHz) of Burst Burst(s) Channels ent Time Time i Result
(ms) (s) (ms)
2410 0.84 39 16 6.4 32.8 <400 Pass

*Remark: the channel shown is the worst case.
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Hopping Frequencies

Channels Limit Min
16 15

Spectrum
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Conducted spurious emission

Lowest Channel
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Spectrum mA:[
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Spectrum I :21

Ref Level 30.00 dBm Offset 10.00 dB @ RBW 1 MHz
Att 40 dB @ SWT 300 ms & VBW 3 MHz Mode Auto Sweep
@ 1Pk Max

M1[1] -23.07 dBm

19.0850 GHz
20 dBm: M2[1] -19.95 dBm|
20.1050 GHz|

10 dBm

0dem

D1 -6.770 dBm

-10 dBm

M2
-20 dBm i ¥

-30 dBm

-40 dBm

-50 dBm

-60 dBm

Start 10.0 GHz 691 pts Stop 25.0 GHz

End of Report

Unless otherwise agreed in writing, this document is issued by the Company subject to its General Conditions of Service printed
overleaf, available on request or accessible at hitp://www.sgs.com. Terms-and-Conditions.aspx and, for electronic format documents,
subject to Terms and Conditions for Electronic Documents at htt
Attention is drawn to the limitation of liability, indemnification and ju ion issu efine ny er of this i

advised that information contained hereon reﬂacls the Cumpany s ﬂndlngs at the time of its inlarvsnticm unly and within the limits of
Client’s instructions, if any. The C ole ] is to its Client and this document does not exonerate parties to a
transaction from exercising all their rlghls and under the tr locuments. This document cannot be reproduced
except in full, without prior written approval of the Company. Any unauthorized ane;atlon forgery or falsification of the content or
appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the
results shown in this test report refercml)(v to the sample(s) tested and such sample(s) are retained for 30 days only.

Attention: To check the authenu:ny of testing /inspection report & certificate, please contact us at téelephone: (86-755) 8307 1443,
or email: CN.Doccheck@sgs.com

No.1 Workshop, M-10, Middle Section, Science & Technology Park, Shenzhen, China 518057 1 (B6-755) 26012063 f (86-756) 26710594  www.sgsgroup.com.cn
HE R - HEEPEM-106—ST & WB4R: 518057 1 (86-756) 26012063 f (86-756)26710504  sgs.china@sgs.com
I

Member of the SGS Group (SGS SA)



