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Model No.:
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Date of Test:
Date of Issue:

Smart Sports Watch

Ulefone Watch

ulefone

EN 300 328 v2.1.1

2019-08-13 (for original report SZEM190801743702)

2019-08-14 to 2019-08-17 (for original report SZEM190801743702)
2019-08-26 (for original report SZEM190801743702)

2020-10-09 (for new report SZEM200900995402)

Test Result:

Pass*

* In the configuration tested, the EUT complied with the standards specified above.

The CE mark as shown below can be used, under the responsibility of the manufacturer, after completion of an EU Declaration of
Conformity and compliance with all relevant EU Directives.
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Keny Xu

EMC Laboratory Manager
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Radio Spectrum Technical Requirement
ltem Standard Method Requirement Result
Geo-location 1 en 300 308 v2.1.1| EN300328v2.1.1 | EN 300328 Clause | Customer
capability 4.3.2.12 Declaration
Radio Spectrum Matter Part
Item Standard Method Requirement Result
EN 300 328 v2.1.1 EN 300 328 Clause
RF Output Power |[EN 300328 v2.1.1 clause 5.4.2.2 1.2 43292 Pass
Power Spectral EN 300 328 v2.1.1 EN 300 328 Clause
Density EN 300328 V2.1l ause 5.4.3.2.1 4323 Pass
Occupied Channel EN 300 328 v2.1.1 EN 300 328 Clause
Bandwidth EN300328V2.1.11 " (jause 5.4.7.2.1 4327 pass
Transmitter unwanted
emissions in the out- | EN 300 328 V2.1.1 Ecl;lI:uosoezzi g/22111 EN 302 22288(3|ause Pass
of-band domain R e
Transmitter unwanted
emissions inthe  |EN 300328 v2.1.1| EN 300328 V211 EN 300 328 Clause Pass
: : clause 5.4.9.2 4.3.2.9
spurious domain
Receiver spurious EN 300 328 v2.1.1 EN 300 328 Clause
emissions EN300328Vv2.1.1 clause 5.4.10.2 4.3.2.10 Pass
. . EN 300 328 v2.1.1 EN 300 328 Clause
Receiver Blocking |EN 300 328 V2.1.1 clause 5.4.11.2 43211 Pass

Remark:

Original model No. in report SZEM190801743702: ID205L.
The model ID205L was only tested in report SZEM190801743702.

New model No. in report SZEM200900995402: Ulefone Watch

This report was an additional report copied from the report SZEM190801743702, just deleted the
information of factory and changed the applicant, manufactory, product description, model No. and trade

mark. Since according to the declaration from the applicant, the electrical circuit design, layout,

components used and internal wiring for the model in the report SZEM190801743702 were exactly the
same as the model in this report, only different on mode name.

Therefore original data were kept in this report.
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4 General Information
4.1 Details of E.U.T.
Power supply: DC 3.8V by rechargeable battery which charged from USB port
Cable: USB cable: 60cm, Unshielded
Operation Frequency: | 2402MHz to 2480MHz
Bluetooth Version: V4.2
Modulation Type: GFSK
Number of Channels: 40
Channel Spacing: 2MHz
Antenna Type: FPC Antenna
Antenna Gain: -0.49dBi
4.2 Environment Parameter
Environment Parameter Selected Values During Tests
Relative Humidity Ambient
Value Temperature(°C) Voltage(V)
Normal Temperature & Normal Voltage 25 DC3.7V
\L/(;\Il\t/a?étreme Test Temperature & Normal Test 20 DC3.7V
\H/(i)githagEgtreme Test Temperature & Normal Test 55 DC3.7V

4.3 Description of Support Units
The EUT has been tested as an independent unit.
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4.4 Measurement Uncertainty
No. Item Measurement Uncertainty
1 Radio Frequency +7.25x 108
2 Duty cycle +0.37%
3 Occupied Bandwidth + 3%
4 RF conducted power +0.75dB
5 RF power density +2.84dB
6 Conducted Spurious emissions +0.75dB
7 , + 4.5dB (Below 1GHz)
RF Radiated power
8 + 4.8dB (Above 1GHz)
. . . + 4.5dB (Below 1GHz)
Radiated Spurious emission test
9 + 4.8dB (Above 1GHz)
Temperature test +1°C
10 Humidity test + 3%
11 Supply voltages +1.5%
12 Time + 3%
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45 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
No tests were sub-contracted.

4.6 Test Facility

4.7

4.8

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.
e 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: CN0O0O6.

IC#: 4620C.

Deviation from Standards
None

Abnormalities from Standard Conditions
None
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5 Equipment List
RF Output Power
Equipment Manufacturer Model No Inventory No | Cal Date |Cal Due Date
Shielding Room SAEMC MSR433 SEMO001-11 | 2019-06-13 | 2022-06-12
EXA Spectrum Analyzer KEYSIGHT N9010A SEMO004-09 | 2019-04-12 | 2020-04-11
ignal t
Signal Generator KEYSIGHT N5171B | SEMO006-13 | 2019-04-12 | 2020-04-11
(9kHz-3GHz)
JS1120-2
Measurement Software JS Tonscend BT/WIEI V2. N/A N/A N/A
Coaxial Cable SGS N/A SEM028-01 | 2019-07-11 | 2020-07-10
MXG Vector Signal KEYSIGHT N5182A | SEM006-14 | 2019-04-12 | 2020-04-11
Generator
DC Power Supply KEYSIGHT E3642A SEMO011-07 | 2019-04-12 | 2020-04-11
Manual Step Attenuator KEYSIGHT 8494B SEM021-05 | 2019-04-12 | 2020-04-11
Manual Step Attenuator KEYSIGHT 8496B SEM021-06 | 2019-04-12 | 2020-04-11
Power Sensor KEYSIGHT U2021XA SEMO009-13 | 2019-04-12 | 2020-04-11
Power Sensor KEYSIGHT U2021XA SEMO009-14 | 2019-04-12 | 2020-04-11
Power Sensor KEYSIGHT U2021XA SEMO009-15 | 2019-04-12 | 2020-04-11
Power Sensor KEYSIGHT U2021XA SEMO009-16 | 2019-04-12 | 2020-04-11
Universal Radio
Communication Tester Rohde & Schwarz CMW 500 SEMO010-03 | 2019-04-02 | 2020-04-01
Programmable Votsch
Temperature & Humidity [  Industrietechnik VT 4002 SEM002-15 | 2019-04-01 | 2020-03-31
Chamber GmbH
ESG Vector Signal Agilent E4438C | SEMO006-15 | 2018-09-27 | 2019-09-26
Generator
Power Spectral Density
Equipment Manufacturer Model No Inventory No | Cal Date |Cal Due Date
Shielding Room SAEMC MSR433 SEMO001-11 | 2019-06-13 | 2022-06-12
EXA Spectrum Analyzer KEYSIGHT N9010A SEMO004-09 | 2019-04-12 | 2020-04-11
ignal
Signal Generator KEYSIGHT N5171B | SEMO006-13 | 2019-04-12 | 2020-04-11
(9kHz-3GHz)
JS1120-2
Measurement Software JS Tonscend BT/WIEI V2. N/A N/A N/A
Coaxial Cable SGS N/A SEM028-01 | 2019-07-11 | 2020-07-10
MXG Vector Signal KEYSIGHT N5182A | SEMO006-14 | 2019-04-12 | 2020-04-11
Generator
DC Power Supply KEYSIGHT E3642A SEMO011-07 | 2019-04-12 | 2020-04-11
Manual Step Attenuator KEYSIGHT 8494B SEM021-05 | 2019-04-12 | 2020-04-11
Manual Step Attenuator KEYSIGHT 8496B SEM021-06 | 2019-04-12 | 2020-04-11
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Power Sensor KEYSIGHT U2021XA SEMO009-13 | 2019-04-12 | 2020-04-11
Power Sensor KEYSIGHT U2021XA SEMO009-14 | 2019-04-12 | 2020-04-11
Power Sensor KEYSIGHT U2021XA SEMO009-15 | 2019-04-12 | 2020-04-11
Power Sensor KEYSIGHT U2021XA SEMO009-16 | 2019-04-12 | 2020-04-11
Cogg'xﬁif:t'i?nagfster Rohde & Schwarz | CMW 500 | SEM010-03 | 2019-04-02 | 2020-04-01
Programmable Votsch
Temperature & Humidity Industrietechnik VT 4002 SEMO002-15 | 2019-04-01 | 2020-03-31
Chamber GmbH
ESGG\;enCetf;tS:g”a' Agilent E4438C | SEMO006-15 | 2018-09-27 | 2019-09-26
Occupied Channel Bandwidth
Equipment Manufacturer Model No Inventory No | Cal Date |Cal Due Date
Shielding Room SAEMC MSR433 SEMO001-11 | 2019-06-13 | 2022-06-12
EXA Spectrum Analyzer KEYSIGHT N9010A SEMO004-09 | 2019-04-12 | 2020-04-11
Signal Generator
(9kHz-3GHz) KEYSIGHT N5171B SEMO006-13 | 2019-04-12 | 2020-04-11
Measurement Software JS Tonscend Bﬁvﬁé?&z N/A N/A N/A
Coaxial Cable SGS N/A SEM028-01 | 2019-07-11 | 2020-07-10
MXGG\éi‘::’;t;'gna' KEYSIGHT N5182A | SEM006-14 | 2019-04-12 | 2020-04-11
DC Power Supply KEYSIGHT E3642A SEMO011-07 | 2019-04-12 | 2020-04-11
Manual Step Attenuator KEYSIGHT 8494B SEM021-05 | 2019-04-12 | 2020-04-11
Manual Step Attenuator KEYSIGHT 8496B SEM021-06 | 2019-04-12 | 2020-04-11
Power Sensor KEYSIGHT U2021XA SEMO009-13 | 2019-04-12 | 2020-04-11
Power Sensor KEYSIGHT U2021XA SEMO009-14 | 2019-04-12 | 2020-04-11
Power Sensor KEYSIGHT U2021XA SEMO009-15 | 2019-04-12 | 2020-04-11
Power Sensor KEYSIGHT U2021XA SEMO009-16 | 2019-04-12 | 2020-04-11
commversal Radlo | Rohde & Schwarz | CMW 500 | SEM010-03 | 2019-04-02 | 2020-04-01
Programmable Votsch
Temperature & Humidity [  Industrietechnik VT 4002 SEM002-15 | 2019-04-01 | 2020-03-31
Chamber GmbH
ESGGVeenCetgtfr'gna' Agilent E4438C | SEMO06-15 | 2018-09-27 | 2019-09-26
Transmitter unwanted emissions in the out-of-band domain
Equipment Manufacturer Model No Inventory No | Cal Date |Cal Due Date
Shielding Room SAEMC MSR433 SEMO001-11 | 2019-06-13 | 2022-06-12
EXA Spectrum Analyzer KEYSIGHT N9010A SEMO004-09 | 2019-04-12 | 2020-04-11
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Signal Generator
KEYSIGHT N5171B SEMO006-13 | 2019-04-12 | 2020-04-11
(9kHz-3GHz)
JS1120-2
Measurement Software JS Tonscend BT/WIEI V2. N/A N/A N/A
Coaxial Cable SGS N/A SEMO028-01 | 2019-07-11 | 2020-07-10
MXG Vector Signal KEYSIGHT N5182A | SEMO006-14 | 2019-04-12 | 2020-04-11
Generator
DC Power Supply KEYSIGHT E3642A SEMO011-07 | 2019-04-12 | 2020-04-11
Manual Step Attenuator KEYSIGHT 8494B SEMO021-05 | 2019-04-12 | 2020-04-11
Manual Step Attenuator KEYSIGHT 8496B SEM021-06 | 2019-04-12 | 2020-04-11
Power Sensor KEYSIGHT U2021XA SEMO009-13 | 2019-04-12 | 2020-04-11
Power Sensor KEYSIGHT U2021XA SEMO009-14 | 2019-04-12 | 2020-04-11
Power Sensor KEYSIGHT U2021XA SEMO009-15 | 2019-04-12 | 2020-04-11
Power Sensor KEYSIGHT U2021XA SEMO009-16 | 2019-04-12 | 2020-04-11
Universal Radio
Communication Tester Rohde & Schwarz CMW 500 SEMO010-03 | 2019-04-02 | 2020-04-01
Programmable Votsch
Temperature & Humidity [  Industrietechnik VT 4002 SEM002-15 | 2019-04-01 | 2020-03-31
Chamber GmbH
ESG Vector Signal Agilent E4438C SEMO006-15 | 2018-09-27 | 2019-09-26
Generator
Transmitter unwanted emissions in the spurious domain
Equipment Manufacturer Model No Inventory No | Cal Date |Cal Due Date
3m Semi-Anechoic AUDIX N/A SEM001-02 | 2018-03-13 | 2021-03-12
Chamber
Measurement Software AUDIX e3 V8'227014'6' N/A N/A N/A
Coaxial Cable SGS N/A SEMO026-01 | 2019-07-11 | 2020-07-10
EXA Spectrum Analyzer Ag"e”tTe"f?”O'og'eS N9O10A SEM004-12 | 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)
Pre-Amplifier . Cqmpliance
Directions Systems PAP-0126 SEMO004-11 | 2018-11-12 | 2019-11-11
(0.1-26.5GHz) Inc.
Pre-amplifier
P Rohde & Schwarz CH14-H052 | SEMO005-17 | 2019-04-01 | 2020-03-31
(18-26GHz)
Pre-amplifier . Cqmpliance
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 | 2018-09-25 | 2019-09-24
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Active Loop Antenna ETS-Lindgren 6502 | SEMO003-08 | 2017-08-22 | 2020-08-21
Receiver spurious emissions
Equipment Manufacturer Model No Inventory No | Cal Date |Cal Due Date
3m Semi-Anechoic AUDIX N/A SEM001-02 | 2018-03-13 | 2021-03-12
Chamber
Measurement Software AUDIX e3 V8'227014'6' N/A N/A N/A
Coaxial Cable SGS N/A SEMO026-01 | 2019-07-11 | 2020-07-10
EXA Spectrum Analyzer Ag"e”tTelgzno'og'es N9O10A SEM004-12 | 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)
Pre-Amplifier _ Compliance
Directions Systems PAP-0126 SEMO004-11 | 2018-11-12 | 2019-11-11
(0.1-26.5GHz) Inc.
Pre-amplifier
P Rohde & Schwarz CH14-HO052 | SEMO005-17 | 2019-04-01 | 2020-03-31
(18-26GHz)
Pre-amplifier . Cqmpliance
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 | 2018-09-25 | 2019-09-24
Active Loop Antenna ETS-Lindgren 6502 SEMO003-08 | 2017-08-22 | 2020-08-21
Receiver Blocking
Equipment Manufacturer Model No Inventory No Cal Date | Cal Due Date
Shielding Room SAEMC MSR433 SEMO001-11 | 2019-06-13 | 2022-06-12
EXA Spectrum Analyzer KEYSIGHT N9010A SEMO004-09 | 2019-04-12 | 2020-04-11
ignal
Signal Generator KEYSIGHT N5171B | SEM006-13 | 2019-04-12 | 2020-04-11
(9kHz-3GHz)
JS1120-2
Measurement Software JS Tonscend BT/WIEI V2. N/A N/A N/A
Coaxial Cable SGS N/A SEM028-01 | 2019-07-11 | 2020-07-10
MXG Vector Signal KEYSIGHT N5182A SEM006-14 | 2019-04-12 | 2020-04-11
Generator
DC Power Supply KEYSIGHT E3642A SEMO011-07 | 2019-04-12 | 2020-04-11
Manual Step Attenuator KEYSIGHT 8494B SEM021-05 | 2019-04-12 | 2020-04-11
Manual Step Attenuator KEYSIGHT 8496B SEMO021-06 | 2019-04-12 | 2020-04-11
Power Sensor KEYSIGHT U2021XA SEMO009-13 | 2019-04-12 | 2020-04-11
Power Sensor KEYSIGHT U2021XA SEMO009-14 | 2019-04-12 | 2020-04-11
Power Sensor KEYSIGHT U2021XA SEMO009-15 | 2019-04-12 | 2020-04-11
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Power Sensor KEYSIGHT U2021XA SEMO009-16 | 2019-04-12 | 2020-04-11

Universal Radio

0 Rohde & Schwarz CMW 500 SEMO010-03 | 2019-04-02 | 2020-04-01
Communication Tester

Programmable Votsch
Temperature & Humidity Industrietechnik VT 4002 SEMO002-15 | 2019-04-01 | 2020-03-31
Chamber GmbH
ESG Vector Signal Agilent E4438C | SEM006-15 | 2018-09-27 | 2019-09-26
Generator

General used equipment

Equipment Manufacturer Model No Inventory No Cal Date | Cal Due Date
- Shanghai
Humidity/ Temperature | ;o0 rological 7J1-28 SEM002-03 | 2018-09-27 | 2019-09-26
Indicator
Industry Factory
- Shanghai
Humidity/ Temperature | ;oo orological 7J1-2B SEM002-04 | 2018-09-27 | 2019-09-26
Indicator
Industry Factory
Humidity/ Temperature Mingle N/A SEMO002-08 | 2018-09-27 | 2019-09-26
Indicator
Changchun
Barometer Meteorological DYM3 SEM002-01 | 2019-04-04 | 2020-04-03

Industry Factory
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6 Radio Spectrum Technical Requirement

6.1 Geo-location capability
6.1.1 Test Requirement:
EN 300 328 Clause 4.3.2.12

Limit: This requirement only applies to equipment with geo-location capability as
defined in clause 4.3.1.13.2.

6.1.2 Conclusion
Standard Requirement:

The geographical location determined by the equipment as defined in clause below shall not be
accessible to the user.

Geo-location capability is a feature of the equipment to determine its geographical location with the
purpose to configure itself according to the regulatory requirements applicable at the geographical
location where it operates.

The geo-location capability may be present in the equipment or in an external device (temporary)
associated with the equipment operating at the same geographical location during the initial power up
of the equipment. The geographical location may also be available in equipment already installed and
operating at the same geographical location.

The applicant declares:
The product does not have the geo-location function.
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7 Radio Spectrum Matter Test Results

7.1 RF Output Power

Test Requirement EN 300 328 Clause 4.3.2.2
Test Method: EN 300 328 V2.1.1 clause 5.4.2.2.1.2
Limit: 20dBm/(100mw) (e.i.r.p)

7.1.1 E.U.T. Operation
Operating Environment:

Temperature: 22.8 °C Humidity: 44 % RH Atmospheric Pressure: 1000 mbar
Test mode a:TX mode_Keep the EUT in continuously transmitting mode with GFSK
modulation

7.1.2 Test Setup Diagram

RF conducted Table

Ground Reference Plane

7.1.3 Measurement Procedure and Data

The detailed test data see: Appendix 300328
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7.2 Power Spectral Density
Test Requirement EN 300 328 Clause 4.3.2.3
Test Method: EN 300 328 V2.1.1 clause 5.4.3.2.1
Limit: <10dBm per MHz
7.21 E.U.T. Operation
Operating Environment:
Temperature: 22.8 °C Humidity: 43.9 % RH Atmospheric Pressure: 1000 mbar
Test mode a:TX mode_Keep the EUT in continuously transmitting mode with GFSK

modulation
7.2.2 Test Setup Diagram

RF conducted Table

Ground Reference Plane

7.2.3 Measurement Procedure and Data

The detailed test data see: Appendix 300328
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7.3 Occupied Channel Bandwidth
Test Requirement EN 300 328 Clause 4.3.2.7
Test Method: EN 300 328 V2.1.1 clause 5.4.7.2.1
Limit: The Occupied Channel Bandwidth shall fall completely within the band given

in clause 1. For non-adaptive Frequency Hopping equipment with e.i.r.p.
greater than 10 dBm, the Occupied Channel Bandwidth for every occupied
hopping frequency shall be equal to or less than the Nominal Channel
Bandwidth declared by the manufacturer. See clause 5.4.1 j). This declared
value shall not be greater than 5 MHz.

The Occupied Channel Bandwidth shall fall completely within the band given
in table 1. In addition, for non-adaptive equipment using wide band
modulations other than FHSS and with e.i.r.p. greater than 10 dBm, the
occupied channel bandwidth shall be less than 20 MHz.

7.3.1 E.U.T. Operation
Operating Environment:

Temperature: 22.8 °C Humidity: 44 % RH Atmospheric Pressure: 1000 mbar
Test mode a:TX mode_Keep the EUT in continuously transmitting mode with GFSK
modulation

7.3.2 Test Setup Diagram

ie—————

RF conducted Table

Ground Reference Plane

7.3.3 Measurement Procedure and Data

The detailed test data see: Appendix 300328
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7.4 Transmitter unwanted emissions in the out-of-band domain

Test Requirement EN 300 328 Clause 4.3.2.8
Test Method: EN 300 328 V2.1.1 clause 5.4.8.2.1
Limit:

_*//7

Spurious Domain Qut Of Band Domain (O0B) Alfocated Band Qut Of Band Domain (OOB) Spurious Domairi

- " 4 " + " 4 -

2400 MHz - 28W 2 400 MHz - BW 2400 MHz 24835 MHz 24835 MHz + BW 24835 MHz + 26W

A: 10 dBm/MHz e.i.r.p. )
B -20 dBm/MHz e.i.c.p. BW = Occupied Channel Bandwidth in MHz or 1 MHz whichever is greater
C: Spurious Domain limits
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7.41 E.U.T. Operation
Operating Environment;
Temperature: 22.8 °C Humidity: 43.9 % RH Atmospheric Pressure: 1000 mbar
Test mode a:TX mode_Keep the EUT in continuously transmitting mode with GFSK

modulation
7.4.2 Test Setup Diagram

RF conducted Table

Ground Reference Plane

7.4.3 Measurement Procedure and Data

The detailed test data see: Appendix 300328
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7.5 Transmitter unwanted emissions in the spurious domain

Test Requirement EN 300 328 Clause 4.3.2.9

Test Method: EN 300 328 V2.1.1 clause 5.4.9.2
Measurement Distance: 3m

Limit:

Table 1: Transmitter limits for spurious emissions

Maximum power,
Frequency range e.r.p. (1 GHz) Bandwidth
e.i.r.p. (>1GHz)
30 MHz to 47 MHz -36dBm 100 kHz
47 MHz to 74 MHz -54dBm 100 kHz
74 MHz to 87,5 MHz -36dBm 100 kHz
87,5 MHz to 118 MHz -54dBm 100 kHz
118 MHz to 174 MHz -36dBm 100 kHz
174 MHz to 230 MHz -54dBm 100 kHz
230 MHz to 470 MHz -36dBm 100 kHz
470 MHz to 862 MHz -54dBm 100 kHz
862 MHz to 1 GHz -36dBm 100 kHz
1 GHz to 12,75 GHz -30dBm 1MHz

7.5.1 E.U.T. Operation
Operating Environment:

Temperature: 23.7 °C Humidity: 55.3 % RH Atmospheric Pressure: 1000 mbar
Test mode a:TX mode_Keep the EUT in continuously transmitting mode with GFSK
modulation

7.5.2 Test Setup Diagram

Antenna Tower

Antenna Tower

Horn Antonne

MU
isoem |

[ —

Ground Reference Plane

Test Recei = Test Receiver | =
‘est Receiver [Comiromrt

30MHz—-1GHz Above 1GHz
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7.5.3 Measurement Procedure and Data
1. Scan from 30MHz to 12.75GHz, find the maximum radiation frequency to measure.

2. The technique used to find the Spurious Emissions of the transmitter was the antenna substitution
method. Substitution method was performed to determine the actual ERP/EIRP emission levels of the
EUT.

Below 1GHz test procedure as below:

1) The EUT was powered on and placed on a table in the chamber. The antenna of the transmitter
was extended to its maximum length. modulation mode and the measuring receiver shall be tuned to
the frequency of the transmitter under test.

2) Rotating through 360° the turntable. After the fundamental emission was maximized, a field
strength measurement was made.

3) Steps 1) and 2) were performed with the EUT and the receive antenna in both vertical and
horizontal polarization.

4) The transmitter was then removed and replaced with another antenna. The center of the antenna
was approximately at the same location as the center of the transmitter.

5) A signal at the disturbance was fed to the substitution antenna by means of a non-radiating cable.
With both the substitution and the receive antennas horizontally polarized, the receive antenna was
raised and lowered to obtain a maximum reading at the test receiver. The level of the signal generator
was adjusted until the measured field strength level in step 2) is obtained for this set of conditions.

6) The output power into the substitution antenna was then measured.
7) Steps 5) and 6 )were repeated with both antennas vertically polarized.
8) Calculate power in dBm by the following formula:

ERP(dBm) = Pg(dBm) — cable loss (dB) + antenna gain (dBi)

where:

Pg is the generator output power into the substitution antenna.

Above 1GHz test procedure as below:

1) Different between above is the test site, change from Semi- Anechoic Chamber to fully Anechoic
Chamber.

2) Calculate power in dBm by the following formula:
EIRP(dBm) = Pg(dBm) — cable loss (dB) + antenna gain (dBi)
EIRP=ERP+2.15dB

where:

Pg is the generator output power into the substitution antenna.

Remark:

The disturbance below 1GHz was very low, and the above harmonics were the highest point could be
found when testing, so only the above harmonics had been displayed.
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Mode:a; Polarization:Horizontal; Modulation:GFSK; ; Channel:Low

1EUﬁeHﬂEm}
0
-20
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i} ""‘h
2 it
1 MWM
60 ,,,,fu,.ﬂi"‘% i
-80
-100)
1000 1200 1500 2000 5000 10000 12750
Frequency (MHz)
Condition: 3Im HORIZONTAL
Job No.: 17437CR
Test mode: 24082 TX RSE
MEMO: BLE
Freq. Level Limit Over Limit
Marker MHz dBm dBm dB
1 1293.17 -56.52 -30.08 -26.52
2 A4971.32 -A7 .78 -30.08 -17 .78
3 12626.84 -38.94 -30.08 -8.94
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Mode:a; Polarization:Vertical; Modulation:GFSK; ; Channel:Low

Level ({dBm)

10

-20
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-80)

-100)
1000 1200 4500 2000 5000 10000 42750
Frequency (MHz)

Condition: 3m VERTICAL
Job No.: 17437CR
Test mode: 24082 TX RSE

MEMO: BLE
Freq. Level Limit Over Limit
Marker MHz dBm dBm dB
1 1254 .27 -56.29 -30.08 -26.29
2 8334.78 -41.94 -30.08 -11.594
3 12717 .59 -38.687 -30.008 -8.87
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Mode:a; Polarization:Horizontal; Modulation:GFSK; ; Channel:High
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Mode:a; Polarization:Vertical; Modulation:GFSK; ; Channel:High

Level ({dBm)
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Condition: 3m VERTICAL
Job No.: 17437CR
Test mode: 2488 TX RSE

MEMO: BLE
Freq. Level Limit Over Limit
Marker MHz dBm dBm dB
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2 3428.21 -51.61 -30.08 -21.61
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7.6 Receiver spurious emissions

Test Requirement

Test Method:
Measurement Distance: 3m

Limit:

EN 300 328 Clause 4.3.2.10
EN 300 328 V2.1.1 clause 5.4.10.2

The spurious emissions of the receiver shall not exceed the values in tables in the indicated bands:

7.6.1 E.U.T. Operation

Frequency Range Limit
25MHz to 1GHz 2nw(-57dBm)
Above 1GHz 20nw(-47dBm)

Operating Environment:
Temperature:

Test mode

23.7 °C Humidity: 55.3 % RH Atmospheric Pressure: 1000 mbar

b:RX_Keep the EUT in receiving mode with GFSK modulation.

7.6.2 Test Setup Diagram

Test Receiver =

Antenna Tower

Antenna Tower

Turntable

Ground Reference Plane

Test Receiver

30MHz—-1GHz Above 1GHz

Co. Ltd

La% ratory.
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7.6.3 Measurement Procedure and Data
1. Scan from 30MHz to 12.75GHz, find the maximum radiation frequency to measure.

2. The technique used to find the Spurious Emissions of the transmitter was the antenna substitution
method. Substitution method was performed to determine the actual ERP/EIRP emission levels of the
EUT.

Below 1GHz test procedure as below:

1) The EUT was powered on and placed on a table in the chamber. The antenna of the transmitter
was extended to its maximum length. Receiver mode and the measuring receiver shall be tuned to
the frequency of the transmitter under test.

2) Rotating through 360° the turntable. After the fundamental emission was maximized, a field
strength measurement was made.

3) Steps 1) and 2) were performed with the EUT and the receive antenna in both vertical and
horizontal polarization.

4) The transmitter was then removed and replaced with another antenna. The center of the antenna
was approximately at the same location as the center of the transmitter.

5) A signal at the disturbance was fed to the substitution antenna by means of a non-radiating cable.
With both the substitution and the receive antennas horizontally polarized, the receive antenna was
raised and lowered to obtain a maximum reading at the test receiver. The level of the signal generator
was adjusted until the measured field strength level in step 2) is obtained for this set of conditions.

6) The output power into the substitution antenna was then measured.
7) Steps 5) and 6) were repeated with both antennas vertically polarized.
8) Calculate power in dBm by the following formula:

ERP(dBm) = Pg(dBm) — cable loss (dB) + antenna gain (dBi)

where:

Pg is the generator output power into the substitution antenna.

Above 1GHz test procedure as below:

1) Different between above is the test site, change from Semi- Anechoic Chamber to fully Anechoic
Chamber.

2) Calculate power in dBm by the following formula:
EIRP(dBm) = Pg(dBm) — cable loss (dB) + antenna gain (dBi)
EIRP=ERP+2.15dB

where:

Pg is the generator output power into the substitution antenna.
Remark:

The disturbance below 1GHz was very low, and the above harmonics were the highest point could be
found when testing, so only the above harmonics had been displayed.
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Mode:b; Polarization:Horizontal; Modulation:GFSK; ; Channel:Low
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Job No.: 17437CR
Test mode: 24082 RX RSE
MEMO: BLE
Freq. Level Limit Over Limit
Marker MHz dBm dBm dB
1 1323.14 -75.88 -47 .88 -28.88
2 6956.63 -63.62 -47 .88 -16.62
3 12758.ee -58.28 -47 .88 -11.28
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Mode:b; Polarization:Vertical; Modulation:GFSK; ; Channel:Low
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Mode:b; Polarization:Horizontal; Modulation:GFSK; ; Channel:High

1EUﬁeHﬂEm}
0
-20
-4
60 2 _ 4
e e
ot g
1 M
Y. ]
80| et el
-100)
1000 1200 1500 2000 5000 10000 12750
Frequency (MHz)
Condition: 3Im HORIZONTAL
Job No.: 17437CR
Test mode: 2488 RX RSE
MEMO: BLE
Freq. Level Limit Over Limit
Marker MHz dBm dBm dB
1 1254.27 -76.28 -47 .88 -29.28
2 6577.75 -63.56 -47 .88 -16.56
3 12653.6e -58.48 -47 .88 -11.48e

Unless otherwise agreed in writing, this document is issued by the Company subject to its General Conditlons of Service prlnted
overleaf, available on request or accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx and, for rmat d
subject to Terms and Conditions for Electronic Documents at ttg 'www.sgs.com/en/Terms-an -Conditions/Terms-e-Document. aspx.
Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this document is
advised that information contained hereon reflects the Company's findings at the time of its intervention only and within the limits of
Client's instructions, if any. The Company's sole responslbllltgl is !o lts Client and this document does not exonerate parties to a
transaction from exercising all their rights and his document cannot be reproduced
WL 2L except in full, wlthout prior written approval of lhe Company Any unauthorlzed alteration, forgery or falsification of the content or
o R4 B 4k . of th is unlawful and y be to the fullest extent of the law. Unlass otherwise stated the
‘({ Inspection & Testing Services results shown in thls testreport refer only to the sample(s) tested and such sample(s) are retained for 30 days only.

]’ Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443,

A0 or email: CN.Doccheck@sgs.com

No.1 Workshop, M-10, Middle Section, Science & Technology Park, Shenzhen, China 518057  t (86-755) 26012053 f (86-755)26710594  www.sgsgroup.com.cn

S65-CS N Qgat ’ Co. Lid

HE R BEEREM-106—8T 5B HR4R: 518057  t (86-755)26012053 f (86-755)26710594  sgs.china@sgs.com
I
Member of the SGS Group (SGS SA)



SGS-CSTC Standards Technical Services Co., Ltd.
Shenzhen Branch

Report No.: SZEM200900995402
Page: 31 of 47

Mode:b; Polarization:Vertical; Modulation:GFSK; ; Channel:High
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7.7 Receiver Blocking

Test Requirement EN 300 328 Clause 4.3.2.11
Test Method: EN 300 328 V2.1.1 clause 5.4.11.2
Limit:

While maintaining the minimum performance criteria as, the blocking levels at specified frequency offsets
shall be equal to or greater than the limits defined for the applicable receiver category provided in below table.

Receiver Blocking parameters for Receiver Category 1 equipment

Wanted signal mean power Blocking signal | Blocking signal power Type of
from companion device (dBm) | frequency (MHz) (dBm) (see note 2) blocking signal

. 2380
Pmin + 6 dB - w
in+6d 2503.5 53 C

2300
Pmin + 6 dB 2330 -47 Ccw
2360

2523.5

2553.5

. 2583.5
+ -

Pmin + 6 dB 2613.5 47 Cw

2643.5

2673.5

NOTE 1: Pmin is the minimum level of wanted signal (in dBm) required to meet the minimum
performance criteria in the absence of any blocking signal.

NOTE 2: The levels specified are levels in front of the UUT antenna. In case of conducted
measurements, the levels have to be corrected by the actual antenna assembly gain.

Receiver Blocking parameters for Receiver Category 2 equipment

Wanted signal mean power Blocking signal Blocking signal power Type of
from companion device (dBm) | frequency (MHz) (dBm) (see note 2) blocking signal
. 2380
+ -

Pmin + 6 dB 2503.5 57 Ccw
. 2300

Pmin + 6 dB -47 w

min + 6 d 25835 C

NOTE 1: Pmin is the minimum level of wanted signal (in dBm) required to meet the minimum
performance criteria as defined in the absence of any blocking signal.

NOTE 2: The levels specified are levels in front of the UUT antenna. In case of conducted
measurements, the levels have to be corrected by the actual antenna assembly gain.
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Receiver Blocking parameters for Receiver Category 3 equipment

Wanted signal mean power Blocking signal | Blocking signal power Type of
from companion device (dBm) | frequency (MHz) (dBm) (see note 2) blocking signal
. 2380
+ -

Pmin + 12 dB 25035 57 Cw
2300

Pmin + 12 dB -47 Ccw
min 2583.5

NOTE 1: Pmin is the minimum level of wanted signal (in dBm) required to meet the minimum
performance criteria as defined in the absence of any blocking signal.

NOTE 2: The levels specified are levels in front of the UUT antenna. In case of conducted
measurements, the levels have to be corrected by the actual antenna assembly gain.

7.7.1 E.U.T. Operation
Operating Environment:
Temperature: 22.8°C Humidity: 44 %RH Atmospheric Pressure: 1000 mbar
Test mode c:Normal operating_Keep the EUT communication with the companion device.
7.7.2 Test Setup Diagram

Varnable attenuator Performance
step size < 1dB Monitoring
Signalling Unit /
or / ?
Companion v :
Device < > J« » | I
— Spiniag ). || Direct:Coupler: § |
Combinec [€ ] ¢ —"7"[€ uuTt
P ] L I
Blocking Signal
Source
Y
Spectrum
Analyzer
Optional

7.7.3 Measurement Procedure and Data

The detailed test data see: Appendix 300328
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8 Photographs

8.1 Transmitter unwanted emissions in the spurious domain Test Setup

8.2 Receiver spurious emissions Test Setup
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8.3 EUT Constructional Details (EUT Photos)
Refer to Appendix A - Photographs of EUT Constructional Details for SZEM2009009954CR.
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9 Appendix

9.1 Appendix 300328
1.RF Output Power

Test Test Test - Power EIRP Limit Verdict
Condition Mode Channel [dBm] [dBm] [dBm]

TNVN BLE 2402 Antl -0.40 -0.89 <=20 PASS
TNVN BLE 2440 Antl -0.46 -0.95 <=20 PASS
TNVN BLE 2480 Antl -1.31 -1.8 <=20 PASS
TLVN BLE 2402 Antl -0.32 -0.81 <=20 PASS
TLVN BLE 2440 Antl -0.58 -1.07 <=20 PASS
TLVN BLE 2480 Antl -1.20 -1.69 <=20 PASS
THVN BLE 2402 Antl -0.26 -0.75 <=20 PASS
THVN BLE 2440 Antl -0.31 -0.8 <=20 PASS
THVN BLE 2480 Antl -1.16 -1.65 <=20 PASS
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Test Test Test PSD Limit :

" Ant Verdict
Condition Mode Channel [dBm/MHz] [dBm/MHZz]

TNVN

BLE

2402

Antl

-0.98

<=10

PASS

TNVN

BLE

2440

Antl

-1.05

<=10

PASS

TNVN

BLE

2480

Antl

-1.90

<=10

PASS
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3.0ccupied Channel Bandwidth
Test Test Test OBW FL OBW FH OBW :
" Ant Verdict
Condition Mode Channel [MHZz] [MHZz] [MHZz]
TNVN BLE 2402 Antl 1.0438 2401.48274 PASS
TNVN BLE 2480 Antl 1.0460 - 2480.52647 PASS
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. Keysight Spectrum Analyzer - Occupied BW = =R
[ SENSE:INT] | [11:00:41 AM Aug 17, 2019
Center Freq: 2.402000000 GHz Radio Std: None Frequency
—w 1rig: Free Run Avg|Hold: 10/10
#FGain:Low #Atten: 20 dB Radio Device: BTS

Mkr2 2.4014827 GHz
Ref 10.00 dBm -31.847 dBm

Center Freq
2.402000000 GHz

#VBW 120 kHz

Occupied Bandwidth Total Power -7.66 dBm

1.0438 MHz

Transmit Freq Error 4.642 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.129 MHz x dB -20.00 dB

Occupied Channel Bandwidth_TNVN_BLE_2480_Ant1

e Keysight Spectrum Analyzer - Occupied BW ==
| SENSE:INT] | [11:05:02 aM Aug 17, 2019
Center Freq: 2.480000000 GHz Radio Std: None Frequency
—»— 1rig: Free Run Avg|Hold: 10/10
#FGain:Low #Atten: 20 dB Radio Device: BTS

Ref Offset 9.6 dB Mkr2 2.4805265 GHz
10 dBidiv Ref 10.00 dBm

Center 2.48 GHz

Res BW 43 kHz #VBW 120 kHz ERSIeD

Occupied Bandwidth Total Power -7.64 dBm
1.0460 MHz

Transmit Freq Error 3.466 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.128 MHz x dB -20.00 dB
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4. Transmitter unwanted emissions in the out-of-band domain

Test Test Test Freq Result Limit .
Condition Mode | chamel | ™ | [MHz [dBm] @emy | Verdct
TNVN BLE 2402 | Antl | 2398412 | -44.83 <=-20 PASS
TNVN BLE 2402 | Antl | 2398.456 | -44.30 <=-20 PASS
TNVN BLE 2402 | Antl | 2399.456 | -40.81 <=-10 PASS
TNVN BLE 2402 | Antl | 2399500 | -40.76 <=-10 PASS
TNVN BLE 2480 | Antl | 2484.000 | -50.11 <=-10 PASS
TNVN BLE 2480 | Antl | 2484.046 | -5155 <=-10 PASS
TNVN BLE 2480 | Antl | 2485.046 | -53.72 <=-20 PASS
TNVN BLE 2480 | Antl | 2485.002 | -54.27 <=-20 PASS
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TX_OOB_TNVN_BLE_2402_Antl_2400MHz-2BW to 2400MHz
Transmitter unwanted emissions in the out-of-band domain
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TX_OOB_TNVN_BLE_2480 Antl 2483.5MHz to 2483.5MHz+2BW
Transmitter unwanted emissions in the out-of-band domain
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5.Receiver Blocking
Wanted signal Blocking Blocking
. . mean power ; . .
Receiver Test Pmin signal |signal power Limit
from PER (%) Result
Category | Channel | (dBm) . frequency | (dBm) (see (%)
companion (MHz) note 2)
device (dBm)
) 2380 -57 1.3 10 Pass
Lowest -73 Pmin + 12 dB
3 2300 -47 9.2 10 Pass
) ) 2503.5 -57 3.3 10 Pass
Highest -72 Pmin + 12 dB
2583.5 -47 8.5 10 Pass

Ltd

- End of the Report -
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