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Applicant:

Address of Applicant:

Manufacturer:

FCC ID: 2ADAP-LYMF-01
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GZEM1907014327CR

GREE Electric Appliances,Inc. of Zhuhai

West Jinji Rd, Qianshan, Zhuhai, Guangdong, China 519070
GREE Electric Appliances,Inc. of Zhuhai

Address of Manufacturer: ~ West Jinji Rd, Qianshan, Zhuhai, Guangdong, China 519070

Factory:
Address of Factory:

GREE Electric Appliances,Inc. of Zhuhai
West Jinji Rd, Qianshan, Zhuhai, Guangdong, China 519070

Equipment Under Test (EUT):

FCC ID: 2ADAP-LYMF-01

EUT Name: GREE CUBE CONTROLLER
Model No.: LYMF-02

Trade Mark: GREE

Standard(s) : 47 CFR Part 15, Subpart C 15.247
Date of Receipt: 2019-07-16

Date of Test: 2019-08-12 to 2019-08-13

Date of Issue: 2019-12-10

Test Result: Pass*

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

Lole T

Kobe Jian

EMC Laboratory Manager
The manufacturer should ensure that all products in series production are in conformity with the product sample detailed in this report.
If the product in this report is used in any configuration other than that detailed in the report, the manufacturer must ensure the new system
complies with all relevant standards. Any mention of SGS International Electrical Approvals or testing done by SGS International Electrical
Approvals in connection with, distribution or use of the product described in this report must be approved by SGS International Electrical

Approvals in writing.
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2 Test Summary
Radio Spectrum Technical Requirement
ltem Standard Method Requirement Result
47 CFR Part 15
Antenna 47 CFR Part 15 '
) : N/A Subpart C 15.203 & Pass
Requirement Subpart C 15.247 15.247(c)
Radio Spectrum Matter Part
ltem Standard Method Requirement Result
Minimum 6dB 47 CFR Part 15, ANSI C63.10 (2013) 47 CFR Part 15, Pass
Bandwidth Subpart C 15.247 Section 11.8.1 Subpart C 15.247a(2)
Conducted Peak | 47 CFRPart15, | ANSIC63.10 (2013) | */ gEEpzr?ré1 > | pase
Output Power Subpart C 15.247 Section 11.9.1 15.247(b)(3)
Power Spectrum 47 CFR Part 15, ANSI C63.10 (2013) 47 CFR Part 15, Pass
Density Subpart C 15.247 Section 11.10.2 Subpart C 15.247(e)
Conducted Band 47 CFR Part 15, ANSI C63.10 (2013) 47 CFR Part 15, Pass
Edges Measurement| Subpart C 15.247 Section 11.13.3.2 Subpart C 15.247(d)
Conducted Spurious 47 CFR Part 15, ANSI C63.10 (2013) 47 CFR Part 15, Pass
Emissions Subpart C 15.247 Section 11.11 Subpart C 15.247(d)
Radiated Emissions 47 CFR Part 15,
which fall in the ;chngg bk I ANgégg%gOf(f? 3) | subpart C 15.205 & | Pass
restricted bands P ) T 15.209
: : 47 CFR Part 15,
Radiated Spurious 47 CFR Part 15, ANSI C63.10 (2013) Subpart C 15.205 & Pass
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4 General Information
4.1 Details of E.U.T.

Power Supply:
Test Voltage:
Antenna Gain
Antenna Type
Channel Spacing
Modulation Type

DC 3V =2 x DC 1.5V size of 'AAA’ battery
DC3V

0dBi

PCB antenna

2MHz

GFSK

Number of Channels
Operation Frequency

40
2402MHz to 2480MHz

4.2

Description of Support Units

The EUT has been tested as an independent unit.

4.3 Measurement Uncertainty

RF
No. Item Measurement Uncertainty
1 Radio Frequency +5.5x 108
2 Duty cycle 10.57%
3 Occupied Bandwidth 3%
4 RF Conducted power +0.68dB
5 RF Power Density +1.50dB
6 Conducted Spurious Emissions +1.04dB
. +4.5dB (below 1GHz)
7 RF Radiated Power +4.80B (above 1GH2)
. . o +4.5dB (30MHz-1GHz)
8 Radiated Spurious Emission Test +4.80B (1GHz-18GHz)
9 Temperature +0.4°C
10 Humidity +1.3%
11 Supply Voltages +1.5%
12 Time 3%

4.4 Test Location

All tests were performed at:

SGS-CSTC Standards Technical Services Co., Ltd., Guangzhou Branch EMC Laboratory,

198 Kezhu Road, Scientech Park, Guangzhou Economic & Technology Development District,

Guangzhou, China 510663
Tel: +86 20 82155555

No tests were sub-contracted.

Fax: +86 20 82075059

oy, {0 - BHBATARHEANRG1008
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4.5 Test Facility
The test facility is recognized, certified, or accredited by the following organizations:
O NVLAP (Lab Code: 200611-0)

SGS-CSTC Standards Technical Services Co., Ltd., Guangzhou EMC Laboratory is accredited by the
National Voluntary Laboratory Accreditation Program (NVLAP/NIST). NVLAP Code: 200611-0.

The report must not be used by the client to claim product certification, approval, or endorsement by NVLAP, NIST, or any agency
of the Federal Government.

e ACMA

SGS-CSTC Standards Technical Services Co., Ltd., EMC Laboratory can also perform testing for the
Australian C-Tick mark as a result of our NVLAP accreditation.

©® SGS UK(Certificate No.: 32), SGS-TUV SAARLAND and SGS-FIMKO

Have approved SGS-CSTC Standards Technical Services Co., Ltd., EMC Laboratory as a supplier of
EMC TESTING SERVICES and SAFETY TESTING SERVICES.

® CNAS (Lab Code: L0167)

SGS-CSTC Standards Technical Services Co., Ltd., EMC Laboratory has been assessed and in
compliance with CNAS-CL01:2018 accreditation criteria for testing laboratories (identical to

ISO/IEC 17025:2017 General Requirements) for the Competence of Testing Laboratories.
® FCC Recognized 2.948 Listed Test Firm(Registration No.: 282399)

SGS-CSTC Standards Technical Services Co., Ltd., EMC Laboratory has been registered and fully
described in a report filed with the (FCC) Federal Communications Commission. The acceptance letter
from the FCC is maintained in our files. Registration 282399, May 31, 2002.

® FCC Recognized Accredited Test Firm(Registration No.: 486818)

SGS-CSTC Standards Technical Services Co., Ltd., EMC Laboratory has been accredited and fully
described in a report filed with the (FCC) Federal Communications Commission. The acceptance letter
from the FCC is maintained in our files. Designation Number: CN5016, Test Firm Registration Number:
486818, Jul 13, 2017.

® Industry Canada (Registration No.: 4620B, CAB identifier: CN0052)

SGS-CSTC Standards Technical Services Co., Ltd., has been registered by Innovation Science and
Economic Development Canada for Wireless Device Testing laboratories to test to Canadian radio
equipment requirements. Registration No. 4620B, CAB identifier: CN0052.

@ VCCI (Registration No.: R-12460, C-12584, G-10449 and T-11179)

The 10m Semi-anechoic chamber and Shielded Room of SGS-CSTC Standards Technical Services
Co., Ltd. have been registered in accordance with the Regulations for Voluntary Control Measures with
Registration No.: R-12460, C-12584, G-10449 and T-11179 respectively.

O CBTL (Lab Code: TL129)

SGS-CSTC Standards Technical Services Co., Ltd., E&E Laboratory has been assessed and fully
comply with the requirements of ISO/IEC 17025:2005, the Basic Rules, IECEE 01 and Rules of
procedure IECEE 02, and the relevant IECEE CB-Scheme Operational documents.
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SGS-CSTC Standards Technical Services Co., Ltd.
Guangzhou Branch

Report No.: GZEM190701432701
Page: 8 of 46

Deviation from Standards
None

Abnormalities from Standard Conditions
None
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5 Equipment List

Minimum 6dB Bandwidth
Equipment Manufacturer Model No |Inventory No| Cal Date |Cal Due Date
EXA Signal Analzer | AgilentTechnologies N9010A EMC2138 | 2018-11-19 | 2019-11-18
6dB Attenuator HP 8491A EMC2062 | 2018-04-04 | 2020-04-03
Test Software JS1120-3 HangTianXing V2.6 GZE100-69 N/A N/A
MI CABLE SGS 0.8M EMC2136 | 2017-11-02 | 2019-11-01
MI CABLE SGS 0.8M EMC2137 | 2017-11-02 | 2019-11-01
Conducted Peak Output Power
Equipment Manufacturer Model No |Inventory No| Cal Date |Cal Due Date
EXA Signal Analzer | AgilentTechnologies N9010A EMC2138 | 2018-11-19 | 2019-11-18
6dB Attenuator HP 8491A EMC2062 | 2018-04-04 | 2020-04-03
Test Software JS1120-3 HangTianXing V2.6 GZE100-69 N/A N/A
MI CABLE SGS 0.8M EMC2136 | 2017-11-02 | 2019-11-01
MI CABLE SGS 0.8M EMC2137 | 2017-11-02 | 2019-11-01
Power Spectrum Density
Equipment Manufacturer Model No |Inventory No| Cal Date |Cal Due Date
EXA Signal Analzer | AgilentTechnologies N9010A EMC2138 | 2018-11-19 | 2019-11-18
6dB Attenuator HP 8491A EMC2062 | 2018-04-04 | 2020-04-03
Test Software JS1120-3 HangTianXing V2.6 GZE100-69 N/A N/A
MI CABLE SGS 0.8M EMC2136 | 2017-11-02 | 2019-11-01
MI CABLE SGS 0.8M EMC2137 | 2017-11-02 | 2019-11-01
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Conducted Band Edges Measurement
Equipment Manufacturer Model No |Inventory No| Cal Date |[Cal Due Date
MXA Signal Analyzer | AgilentTechnologies N9020A SEMO004-10 | 2019-02-24 | 2020-02-23
ESGGV;C;’;S;Q”E" Keysight E4438C | SEM006-03 | 2019-04-05 | 2020-04-04
EXGé?:;‘r’gtg'g”a' AgilentTechnologies | N5171B | SEM006-04 | 2017-07-26 | 2020-07-25
Power Meter AgilentTechnologies |U2021XA_Ch2| SEM009-02 | 2018-09-20 | 2019-09-19
Power Meter AgilentTechnologies |U2021XA_Ch3| SEM009-03 | 2018-09-20 | 2019-09-19
EXA Signal Analzer | AgilentTechnologies N9010A EMC2138 | 2018-11-19 | 2019-11-18
6dB Attenuator HP 8491A EMC2062 | 2018-04-04 | 2020-04-03
Test Software JS1120-3 HangTianXing V2.6 GZE100-69 N/A N/A
MI CABLE SGS 0.8M EMC2136 | 2017-11-02 | 2019-11-01
MI CABLE SGS 0.8M EMC2137 | 2017-11-02 | 2019-11-01
Conducted Spurious Emissions
Equipment Manufacturer Model No |Inventory No| Cal Date |Cal Due Date
EXA Signal Analzer | AgilentTechnologies N9010A EMC2138 | 2018-11-19 | 2019-11-18
6dB Attenuator HP 8491A EMC2062 | 2018-04-04 | 2020-04-03
Test Software JS1120-3 HangTianXing V2.6 GZE100-69 N/A N/A
MI CABLE SGS 0.8M EMC2136 | 2017-11-02 | 2019-11-01
MI CABLE SGS 0.8M EMC2137 | 2017-11-02 | 2019-11-01
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Radiated Emissions which fall in the restricted bands
Equipment Manufacturer Model No |Inventory No| Cal Date |[Cal Due Date
EMI Test Receiver Rohde & Schwarz ESIB26 EMC0522 | 2019-01-20 | 2020-01-19
EMI Test Receiver Rohde & Schwarz ESCI EMCO0056 | 2019-01-20 | 2020-01-19
Chamber cable HangTianXing N/A EMCO0542 | 2019-06-28 | 2021-06-27
Trilog Broadband SCHWARZBECKME
Antenna 30MHz-1GHz | SS-ELEKTRONIK VULB 9160 EMC2025 | 2016-09-08 | 2019-09-07
Bi-log Type Antenna Schaffner -Chase CBL6112B EMCO0524 | 2016-09-08 | 2019-09-07
Bi-log Type Antenna Schaffner -Chase CBL6143 EMC0519 | 2017-05-04 | 2020-05-03
Horn Antenna SCHWARZBECK
1GHz-18GHz MESS-ELEKTRONIK BBHA 9120D | EMC2026 | 2016-09-09 | 2019-09-08
1GHz-26.5 GHz Agilent 8449B EMCO0521 | 2019-01-07 | 2020-01-08
Pre-Amplifier
Amplifier HP 8447F EMC2065 | 2019-05-29 | 2020-05-28
Pre-Amplifier MH648A | ANRITSU CORP MH648A EMC2086 | 2018-11-19 | 2019-11-18
Active Loop Antenna EMCO 6502 EMCO0523 | 2018-03-05 | 2020-03-04
High Pass
Filter(915MHz2) FSY MICROWAVE | HM1465-9SS | EMC2079 | 2019-01-11 | 2020-01-10
2.4GHz Filter Micro-Tronics BRM 50702 EMC2069 | 2019-01-11 | 2020-01-10
10m Semi-Anechoic ETS N/A EMC0530 | 2018-12-08 | 2019-12-07
Chamber
966 Anechoic Chamber C.R.T 9m x 6m x 6m | EMC2142 | 2017-12-19 | 2019-12-18
MXE EMI Receiver Keysight N9038A EMC2139 | 2018-11-19 | 2019-11-18
EXA Signal Analyzer Keysight N9010A EMC2138 | 2018-11-19 | 2019-11-18
Trilog Broadband SCHWARZBECKME
Antenna 30MHz-1GHz | SS-ELEKTRONIK VULB 9168 | SEM003-18 | 2019-02-22 | 2022-02-22
Test Software E3 Audix Ver.6.120110a | GZE100-61 N/A N/A
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Radiated Spurious Emissions
Equipment Manufacturer Model No |Inventory No| Cal Date |[Cal Due Date
EMI Test Receiver Rohde & Schwarz ESIB26 EMC0522 | 2019-01-20 | 2020-01-19
EMI Test Receiver Rohde & Schwarz ESCI EMCO0056 | 2019-01-20 | 2020-01-19
Chamber cable HangTianXing N/A EMCO0542 | 2019-06-28 | 2021-06-27
Trilog Broadband SCHWARZBECKME
Antenna 30MHz-1GHz | SS-ELEKTRONIK VULB 9160 EMC2025 | 2016-09-08 | 2019-09-07
Bi-log Type Antenna Schaffner -Chase CBL6112B EMCO0524 | 2016-09-08 | 2019-09-07
Bi-log Type Antenna Schaffner -Chase CBL6143 EMC0519 | 2017-05-04 | 2020-05-03
Horn Antenna SCHWARZBECK
1GHz-18GHz MESS-ELEKTRONIK BBHA 9120D | EMC2026 | 2016-09-09 | 2019-09-08
1GHz-26.5 GHz Agilent 8449B EMCO0521 | 2019-01-07 | 2020-01-08
Pre-Amplifier
Amplifier HP 8447F EMC2065 | 2019-05-29 | 2020-05-28
Pre-Amplifier MH648A | ANRITSU CORP MH648A EMC2086 | 2018-11-19 | 2019-11-18
Active Loop Antenna EMCO 6502 EMCO0523 | 2018-03-05 | 2020-03-04
High Pass
Filter(915MHz2) FSY MICROWAVE | HM1465-9SS | EMC2079 | 2019-01-11 | 2020-01-10
2.4GHz Filter Micro-Tronics BRM 50702 EMC2069 | 2019-01-11 | 2020-01-10
10m Semi-Anechoic ETS N/A EMC0530 | 2018-12-08 | 2019-12-07
Chamber
966 Anechoic Chamber C.R.T 9m x 6m x 6m | EMC2142 | 2017-12-19 | 2019-12-18
MXE EMI Receiver Keysight N9038A EMC2139 | 2018-11-19 | 2019-11-18
EXA Signal Analyzer Keysight N9010A EMC2138 | 2018-11-19 | 2019-11-18
Trilog Broadband SCHWARZBECKME
Antenna 30MHz-1GHz | SS-ELEKTRONIK VULB 9168 | SEM003-18 | 2019-02-22 | 2022-02-22
Test Software E3 Audix Ver.6.120110a | GZE100-61 N/A N/A
General used equipment
Equipment Manufacturer Model No |Inventory No| Cal Date |Cal Due Date
DMM Fluke 73 EMCO0006 | 2019-07-16 | 2020-07-15
DMM Fluke 73 EMCO0007 | 2019-07-16 | 2020-07-15
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6.1.1

6.1.2

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

Report No.: GZEM190701432701
Page: 13 of 46

Radio Spectrum Technical Requirement

Antenna Requirement
Test Requirement:
47 CFR Part 15, Subpart C 15.203 & 15.247(c)

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.

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.

2019/5/18/30 T1.2
GRJ5B0-A V3

EUT Antenna:

The antenna is integrated on the main PCB and no consideration of replacement. The best case gain of
the antenna is 0dBi.
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Radio Spectrum Matter Test Results

Minimum 6dB Bandwidth

Test Requirement 47 CFR Part 15, Subpart C 15.247a(2)
Test Method: ANSI C63.10 (2013) Section 11.8.1
Limit: =500 kHz

E.U.T. Operation

Operating Environment:

Temperature: 24.9 °C Humidity: 55.1 % RH Atmospheric Pressure: 1020  mbar
Test mode a:TX mode_Keep the EUT in continuously transmitting mode with GFSK modulation

7.1.2 Test Setup Diagram

Spectrum Analyzer

|l ] |
4N | = [ ] |

N oom
Oooo

|

Attenuator

Non-Conducted Table

Ground Reference Plane

7.1.3 Measurement Procedure and Data

The detailed test data see: Appendix 15.247
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7.2 Conducted Peak Output Power
Test Requirement 47 CFR Part 15, Subpart C 15.247(b)(3)
Test Method: ANSI C63.10 (2013) 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
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7.2.1 E.U.T. Operation
Operating Environment:
Temperature: 24.9 °C Humidity: 55.1 % RH Atmospheric Pressure: 1020  mbar
Test mode a:TX mode_Keep the EUT in continuously transmitting mode with GFSK modulation

7.2.2 Test Setup Diagram

Spectrum Analyzer

|l ] |
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|

Attenuator

Non-Conducted Table

Ground Reference Plane

7.2.3 Measurement Procedure and Data

The detailed test data see: Appendix 15.247
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7.3 Power Spectrum Density
Test Requirement 47 CFR Part 15, Subpart C 15.247(e)
Test Method: ANSI C63.10 (2013) Section 11.10.2
Limit: <8dBm in any 3 kHz band during any time interval of continuous
transmission
7.3.1 E.U.T. Operation
Operating Environment:
Temperature: 24.9 °C Humidity: 55.1 % RH Atmospheric Pressure: 1020  mbar
Test mode a:TX mode_Keep the EUT in continuously transmitting mode with GFSK modulation

7.3.2 Test Setup Diagram

Spectrum Analyzer
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7.3.3 Measurement Procedure and Data

The detailed test data see: Appendix 15.247
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7.4 Conducted Band Edges Measurement
Test Requirement 47 CFR Part 15, Subpart C 15.247(d)
Test Method:
Limit:
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ANSI C63.10 (2013) Section 11.13.3.2

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)
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7.4.1 E.U.T. Operation
Operating Environment:
Temperature: 24.9 °C Humidity: 55 % RH Atmospheric Pressure: 1020  mbar
Test mode a:TX mode_Keep the EUT in continuously transmitting mode with GFSK modulation

7.4.2 Test Setup Diagram

Spectrum Analyzer
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Non-Conducted Table

Ground Reference Plane

7.4.3 Measurement Procedure and Data

The detailed test data see: Appendix 15.247
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7.5 Conducted Spurious Emissions
Test Requirement 47 CFR Part 15, Subpart C 15.247(d)
Test Method:
Limit:

oy (T - SRRSTAEHARHANION WA S10om | B6afaiaes Fieorpen e

ANSI C63.10 (2013) Section 11.11

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)

Uniess otherwise agraed in writing, this dooumaent is issued by the Company subject ta its General Conditions af Sarvdoe printed
gwerlaal, availabla on reguest of accessible al Mbpiwww ags conn'enTermE-and-Condilions, a&px and, for alecironic formal documsents,
subject fo Terms and Canditions for Elactranda Ooguments at swww sgs. comd ond Ferms-and-Canditions’ Inr'm: a-Documant. aspx.
Albantion is deawn 1o the Emilalion ¢f liabilbly, indemnificalion and farisdiclion maues delined harain. Any T e documsant 18
adwized that infarmation cantained harecn reflaces the Company's flndlngs at the tima of its ntervention onl :md within the limes. of
Clienl's inslructicans, & any. Tha Company's aole reaponsfbilly is o ke Clienl and this docemanl dose nol exenarale parliss 0 a
transaction fram exercising all their rights ard abligations under the transaction documents. This document cannot be repraduced
axcepl in full, wilhout pricr wrillen approval of tha Company. Any unauiborized alteralion, rur!?&rr of falasficaticn of the conlanl aF
appearance of this documend ks unlawful and offenders may be prasacutad ta the fullast extent of tha law, Unlass cihorwise stated the
rWuHu Bhl:ml'l Ilﬂl m I.eal:rapﬁr‘. nu!l-: l'_||"'|y (<] Ihu aamudm:a:n:asl.m. HI"'i] Bl.ll.h 3& "II[.ﬂ'ﬂE_I-BrU rn'ama-. Tl:l e ] -Jaya l}uh'
0 epo

ot tasting finsp or a contact us at telephona: (BE-TH5] 2307 144

Jenches ki

[E mmwmw«msmwmmm o063 [ (BA-20) 8215565655 | (B6-20) B207HEE www.BgEQIOUp.com.cn

Mambear of the S&S5 Group (SGS 5A)




SGS-CSTC Standards Technical Services Co., Ltd.

Guangzhou Branch
Report No.: GZEM190701432701

Page: 21 of 46
7.5.1 E.U.T. Operation
Operating Environment:
Temperature: 24.9 °C Humidity: 55 % RH Atmospheric Pressure: 1020  mbar
Test mode a:TX mode_Keep the EUT in continuously transmitting mode with GFSK modulation

7.5.2 Test Setup Diagram

Spectrum Analyzer

o o |
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- Attenuator

|

Non-Conducted Table

Ground Reference Plane

7.5.3 Measurement Procedure and Data

The detailed test data see: Appendix 15.247
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7.6 Radiated Emissions which fall in the restricted bands
47 CFR Part 15, Subpart C 15.205 & 15.209

Test Requirement

Report No.: GZEM190701432701

Page:
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Test Method: ANSI C63.10 (2013) Section 6.10.5
Measurement Distance: 3m
Limit:
Frequency(MHz) Field strength Measurement distance
q y (microvolts/meter) (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.

7.6.1 E.U.T. Operation
Operating Environment:
Temperature: 26.3 °C
Test mode

7.6.2 Test Setup Diagram

Humidity:

52.9 % RH

Atmospheric Pressure:
a:TX mode_Keep the EUT in continuously transmitting mode with GFSK modulation
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7.6.3 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: 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.

Level=Read Level + Antenna Factor + Cable Loss - Preamp Factor
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Mode:a; Polarization:Horizontal; Modulation:GFSK; ; Channel:Low

ReadAntenna Cable Preamp Limit Over
Freq Level Facter Loss Factor Lewel Line Limit Pol/Phase Remark

MHz dBuv dB/m dB dB dBuVv/m dBuV/m dB

2316.0006 33.63 26.25 5.83 37.44 27.47 54.90 -26.53 HORIZIONTAL Average
2316.800 44.79 26.25 5.83 37.44 38.83 74.80 -35.37 HORIZONTAL Peak
2390.068 35.62 26.43 4.88 27.42 29.51 54.80 -24.49 HORIZONTAL Average
1390.880 45.43 26.43 4.88 37.42 39,32 74.80 -34.68 HORIZONTAL Peak
2483.588 36.26 26.58 5.23 37.48 30,67 54.80 -23.33 HORIZONTAL Average
2483.500 45.66 26.58 5.23 37.40 40.07 74.00 -33.93 HORIZONTAL Peak
25e0.0088 37.13 26.60 4.95 37.39 31.29 54.80 -22.71 HORIZONTAL Average
2580.860 45.98 26.68 4.95 37.39 48.86 74.80 -33.94 HORIZONTAL Peak

B =) Oh Uh b W R

Mode:a; Polarization:Vertical; Modulation:GFSK; ; Channel:Low

ReadAntenna Cable Preamp Limit Over
Freq Level Facter Loss Factor Lewel Line Limit Pol/Phase Remark

MHz dBuv dB/m dB dB dBuVv/m dBuV/m dB

2316.0006 32.49 26.25 5.83 37.44 26.33 54.90 -27.67 VERTICAL Average
2316.8008 44.55 26.25 5.83 37.44 38.39 74.80 -35.61 VERTICAL Peak
2390.060 33.79 26.43 4.88 27.42 27.68 54.80 -26.32 VERTICAL Average
1390.980 44,58 26.43 4.88 37.42 38.47 74.80 -35.53 VERTICAL Peak
2483.568 34,25 26.58 5.23 37.48 28,66 54.80 -25.34 VERTICAL Average
2483.500 44.77 26.58 5.23 37.40 39,18 74.00 -34,82 VERTICAL Peak
2500.008 36.81 26.680 4.95 37.39 38.17 54.80 -23.83 VERTICAL Average
2580.808 45.35 26.68 4,95 37,39 39,51 74.88 -34.49 VERTICAL Peak
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Mode:a; Polarization:Horizontal; Modulation:GFSK; ; Channel:High

ReadAntenna Cable Preamp Limit Over
Freq Level Facter Loss Factor Lewel Line Limit Pol/Phase Remark

MHz dBuv dB/m dB dB dBuVv/m dBuV/m dB

2316.0006 34.41 26.25 5.83 37.44 28,35 054.90 -25.75 HORIZONTAL Average
2316.8068 45.22 26.25 5.83 37.44 39.86 74.80 -34.94 HORIZONTAL Peak
2390.068 35.67 26.43 4.88 127.42 29.56 54.80 -24.44 HORIZONTAL Average
2390.980 45.31 26.43 4.88 37.42 39.20 74.80 -34.88 HORIZONTAL Peak
2483.588 35.61 26.58 5.23 37.48 30.82 54.80 -23.98 HORIZONTAL Average
2483.500 47.40 26.58 5.23 37.40 41,81 74.00 -32.19 HORIZONTAL Peak
25e0.008 34.91 26.60 4.95 37.39 29.87 54.80 -24.93 HORIZONTAL Average
2580.860 45.93 26.68 4.95 37.39 48,89 74.80 -33.91 HORIZONTAL Peak

B =) Oh Uh b W R

Mode:a; Polarization:Vertical; Modulation:GFSK; ; Channel:High

ReadAntenna Cable Preamp Limit Over
Freq Level Facter Loss Factor Lewel Line Limit Pol/Phase Remark

MHz dBuv dB/m dB dB dBuVv/m dBuV/m dB

2316.0006 36.62 26.25 5.83 37.44 30.46 54.90 -23.54 VERTICAL Average
2316.808 44.B5 26.25 5.83 37.44 38.69 74.80 -35.31 VERTICAL Peak
2390.068 35.61 26.43 4.88 27.42 29.50 54.80 -24.50 VERTICAL Average
2390.980 45.16 26.43 4.88 37.42 39,85 74.80 -34.95 VERTICAL Peak
2483.588 34.35 26.58 5.23 37.48 28.76 54.80 -25.24 VERTICAL Average
2483.500 44.86 26.58 5.23 37.40 39.27 74.00 -34.73 VERTICAL Peak
25e0.0908 36.89 26.60 4.95 37.39 31.85 54.80 -22.95 VERTICAL Average
2580.860 45.52 26.68 4.95 37.39 39.68 74.80 -34.32 VERTICAL Peak
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7.7 Radiated Spurious Emissions
Test Requirement 47 CFR Part 15, Subpart C 15.205 & 15.209
Test Method: ANSI C63.10 (2013) Section 6.4,6.5,6.6
Measurement Distance: 3m
Limit:
Frequency(MHz) Field strength Measurement distance
q y (microvolts/meter) (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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7.7.1 E.U.T. Operation
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Operating Environment:

Temperature:
Test mode

26.4 °C Humidity: 52.9 % RH Atmospheric Pressure: 1020  mbar
a:TX mode_Keep the EUT in continuously transmitting mode with GFSK modulation

7.7.2 Test Setup Diagram

\‘ Artsnas Taaer

« Bl

Gousd Releience Flune

Towt bicaiir R_".;‘.E.; i i

Bfar Lnp ARIEG

e or 10T

i
!

G ared Felurerar Flasy

Uniess otherwise agraed in writing, this dooumaent is issued by the Company mhjm:t ta its General Conditions of Sendoe printed
averbeal, available on ragueal Mamlbla al Witp. . ags. comnleniTerms-and-Condilions. s and, for sleclronic format documants,
subject to Terms and Canditions for Elactranic Documents at www S s, comd on Ferms- nml-rﬂannrﬂun:l"rmns a-Documant.as
Albanltion is deawn Lo the Bmilalion of liabilily, indemnification and farisdiclion Eeues daling rain. y B CHGUMEn IE
advised that infarmation contained harecn reflacks the Company's findings at the tima of its ntereention onl :nd within the: Emits of
Client's inslructicns, il any. The Company’s aole respenafbilily is bo ile Clienl and this docemenl doss nol exonarale parliss o a
transaatian from axercising all their rights and abligations under the transaction documants. This document cannat be reprodueced
except in full, wilhout pricr wrillen appraval of the Company. Aay unaulborized alteration, Torgery o falsification of the conlanl of
apprarance of this dooumand ks unlawful and offenders may be prosacutad to the fullest extent of tha law, Unlass cthersise stated tha
reEuble shown inilis leel report rales ondy 1o he samplede) teslad and such sampla(s) ars ratained for 30 days enly.

Attenticn: To chack the authonticity of tasting finspection report & corlificata, please contack us at telophone: (BE-T55] 3307 1443,
or email: CH.Decchesh@sas.com

1| o 56 i e, St Pk, Gusngghion Ecorioic & Teehvwsiogy Desvlopmied Disicd, Glmgrhoy, O 510663 1 (BG6-20) 82155655 | {B6-20) B2075056  www. BEQrOUp.COM.Cn

I=Pﬁ ST -ERFERFEEH SN ERE1985 APSS: 510663 ! (BE-20)SZ155555 | {B6-20) BROTR0E  sgschinasgs.com
Mambear of the S&S5 Group (SGS 5A)



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

Report No.: GZEM190701432701
Page: 28 of 46

7.7.3 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
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Mode:a; Polarization:Horizontal; Modulation:GFSK; ; Channel:Low

ReadAntenna Cable Freamp Limit Over
Freq Level Factor: Loss Factor Level Line Limit Pol/Phase Remark

MHz dBuVW  dB/m dB dg deuv/m dBuvV/m de

182.559 39.85 12.56 1.45 26.45 27.41 48.00 -12.59 HORIZONTAL QP
243.377 45,57 12.44 1.63 26,55 33.09 47.0@ -13,91 HORIZONTAL QP
272.278 45.89 13.31 1.71 26.64 34.27 47.808 -12.73 HORIZONTAL QP
394.855 44.35 16.24 2.15 27.34 35.40 47.00 -11.60 HORIZONTAL QP
455.906 48.51 17.49 2.38 27.43 40.87 47.98 -6.13 HORIZONTAL QP
699.385 38.86 21.36 2.88 27.32 34.84 47.808 -12.16 HORIZONTAL QP

OhoUn s L RS

Mode:a; Polarization:Horizontal; Modulation:GFSK; ; Channel:Low

ReadAntenna Cable Preamp Limit Over
Freq Level Facter Loss Factor Lewel Line Limit Pol/Phase Remark

[« 8
m

MHz dBuv dB/m dB dBuv/m dBuv/m dE

1 3823.371 34.89 29.88 4,60 36,92 31.56 54.00 -22.44 HORIZONTAL Average
2 3B23.371 45.31 29.08 4.60 36.92 42.87 74.00 -31.93 HORIZOMTAL Peak

3 48e4.816 26.57 39.79 5.40 36.94 36.12 54.00 -17.8B HORIZONTAL Average
4 4B84.0156 59.23 39.79 5.48 36.94 58.48 74.90 -15.52 HORIZONTAL Peak

5 ©6871.417 36.3@ 32.51 6.16 37.88 37.97 54.80 -16.83 HORIZONTAL Average
6 GO71.417 45,15 32.51 G6.16 37.00 46.B2 74.00 -27.18 HORIZONTAL Peak

7 72B6.389 33.88 35,45 5,98 36,93 38.38 54.88 -15.78 HORIZONTAL Average
8 7206.309 52.31 35,45 5.98 36,93 56.81 74.86 -17.19 HORIZONTAL Peak

9 SB@BB.430 34.60 37.51 7.87 37.8B 42.10 54.80 -11.90 HORIZONTAL Average
18 9ee8.43@ 52.85 37.51 7.87 37.88 6B.35 74.9@ -13.65 HORIZONTAL Peak
11 12é1e.878 38.25 39.56 8.1%9 37.18 48.76 54.86 -13.24 HORIZONTAL Awverage
12 12816.878 48.73 39.58 B8.19 37.18 51.24 74.80 -22.76 HORIZOMTAL Peak
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Mode:a; Polarization:Vertical, Modulation:GFSK; ; Channel:Low

Readantenna Cable Freamp Limit Over
Freq Level Factor: Loss Factor Level Line Limit Pol/Phase Remark

MHz dBuVW  dB/m dB dg deuv/m dBuV/m de

51.481 25.44 l4.456 ©.74 256.58 14.14 48.
182.559 3@.42 12.56 1.45 26.45 17.98 40.
243,377 34.76 12.44 1.63 26.55 22.28 47.
272.278 37.67 13.31 1.71 26.84 25.45 47,
394.855 34.52 16.24 2.15 27.34 25.57 47.
455.986 37.81 17.49 2.38 27.43 38.17 47.

-25.86 VERTICAL QP
22,82 VERTICAL QP
-24,72 VERTICAL QP
-21.55 VERTICAL QP
-21.43 VERTICAL QP
-16.83 VERTICAL QP

3223823

Mode:a; Polarization:Vertical, Modulation:GFSK; ; Channel:Low

ReadAntenna Cable Preamp Limit Over
Freq Level Factor Loss Factor Level Line Limit Pol/Phase Remark

MHz dBuv  dB/m dB dB dBuV/m dBuv/m dB
1 2939 115 3I7.21 27.82 3.74 37.11 31.66 54.868 -22.34 VERTICAL Average
2 2939,115 46.72 27.82 3.74 37.11 41.17 74.88 -32.83 VERTICAL Peak
3 3619.864 38.96 28.20 4,51 35.94 34.73 54.88 -19.27 VERTICAL Average
4 3619.864 45.79 28.20 4.51 35.94 41.56 74.88 -32.44 VERTICAL Peak
5 4884 .816 37.51 38.79 5.486 35.94 36.76 54.88 -17.24 VERTICAL Average
B 4864.6816 46.48 368.79 .48 36.94 45,73 74.86 -28.27 VERTICAL Peak
7 72806.852 35.38 35.45 5.98 35.93 39.86 54.88 -14.20 VERTICAL Average
B8 7286.852 44.64 35.45 5.98 35.93 49.14 74.88 -24.86 VERTICAL Peak
9 9685.684 36.28 37.51 7.87 37.88 43.78 54.868 -18.22 VERTICAL Average
16 Se8E.684 45.58 37.51 7.87 37.88 53.88 74.88 -26.92 VERTICAL Peak

11 12ele.71e 33.29 39.58 8.19 37.18 43.88 54.88 -18.28 VERTICAL Average
12 1281@.718 44,168 39.58 8.19 37.18 54.61 74.88 -19.39 VERTICAL Peak
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Mode:a; Polarization:Horizontal; Modulation:GFSK; ; Channel:middle

ReadAntenna Cable Preamp Limit Over
Freq Level Facter Loss Factor Lewel Line Limit Pol/Phase Remark
MHz dBuv  dB/m dB dB dBuV/m dBuV/m dB
1 3768.,513 32.99 28.87 4,59 36,92 19,44 54.80 -24.56 HORIZIONTAL Average
2 3762.513 45.14 28.87 4.59 36.92 41.68 74.8@ -32.32 HORIZOMTAL Peak
3 4882.948 326.39 39.95 £.52 26.95 35.91 54.80 -15.09 HORIZONTAL Average
4 4B83.948 59.59 38.95 5.52 356.95 59.11 74.80 -14.89 HORIIONTAL Peak
5 6285.695 35.22 33,51 5.98 36.99 37.72 54.00 -16.28 HORIZONTAL Average
6 6285.695 45,38 33.51 5.98 36.99 47.88 74.00 -26.12 HORIZONTAL Peak
7 7326.122 324,17 35.74 6.13 36,92 39,12 54.80 -14.88 HORIZONTAL Average
8 7326.122 51,57 35.74 6.13 36,92 56.52 74.80 -17.48 HORIZONTAL Peak
g 9768.371 34.33 37.74 7.81 37.89 41,939 54.88 -12,81 HORIZONTAL Average
1@ 9768.371 51.93 37.74 7.81 37.99 59.59 74.9@ -14.41 HORIZONTAL Peak
11 1221e.61@ 34.19% 35.21 8.88 37.84 44.44 54.86 -5.56 HORIZONTAL Awverage
12 12216.6818 44.28 39.21 B.88 37.84 54.53 74.80 -19.47 HORIZONTAL Peak

Mode:a; Polarization:Vertical; Modulation:GFSK; ; Channel:middle

ReadAntenna Cable Preamp Limit Over
Freq Level Factor Loss Factor Level Line Limit Pol/Phase Remark

MHz dBuv  dB/m dB dB dBuV/m dBuv/m dB
1 3141.145 38.29 27.98 3.95 37.83 33.11 54.86 -28.89 VERTICAL Average
2 3141.145 46.83 27.90 3.95 37.82 48.85 74.88 -33.15 VERTICAL Peak
3 4169.698 37.686 29.67 4.680 35.91 35.82 54.88 -15.98 VERTICAL Average
4 4169.698 45.59 29.67 4.686 35.91 42.95% 74.88 -31.85 VERTICAL Peak
5 4884.396 38.79 38.95 5.52 35.95% 38.31 54.88 -15.69 VERTICAL Average
B 4884.396 47.82 36,95 .52 36.95% 45.54 7F4.86 -27.46 VERTICAL Peak
7 7326.884 36.29 35.74 6.13 36.92 41.24 54.88 -12.76 VERTICAL Average
B8 7326.884 46.706 35.74 6.13 35.92 51.65 74.88 -22.35 VERTICAL Peak
9 9765.548 35.88 37.74 7.81 37.89 43.46 54.86 -18.54 VERTICAL Average
16 o768.548 45.34 37.74 7.81 37.89 53.868 J4.8668 -21.80 VERTICAL Peak

11 1221@e.35@ 33.81 39.21 8.88 37.84 43.26 54.88 -18.74 VERTICAL  Average
12 1221@.358 44.49 39.21 8.88 37.84 54.74 74.88 -19.26 VERTICAL Peak
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Mode:a; Polarization:Horizontal; Modulation:GFSK; ; Channel:High

ReadAntenna Cable Preamp Limit Over
Freq Level Facter Loss Factor Lewel Line Limit Pol/Phase Remark
MHz dBuv  dB/m dB dB dBuV/m dBuV/m dB
1 3856.668 32.96 29.19 4.6@ 36.91 29.84 54.0@ -24.16 HORIZONTAL Average
2 3856.668 46.86 29.19 4.68 36.91 42.94 74,80 -31.06 HORIZONTAL Peak
3 4960.993 39.41 31.85 5.65 36.96 39.15 54.8@ -14.85 HORIZOWNTAL Average
4 4968.993 B2.18 31.95 5.65 36.96 61,92 74,80 -12.88 HORIZONTAL Peak
5 6249.464 38.18 33,38 6.82 36.99 32.51 54.00 -21.49 HORIZONTAL Average
6 6249.464 44,39 33.30 6.02 36.99 46.72 74.00 -27.28 HORIZONTAL Peak
7 7448.914 33.54 35.92 6.22 36,92 38.86 54.88 -15.14 HORIZONTAL Average
8 744B.914 52.58 35,92 6.22 36.92 57.72 74.86 -15.28 HORIZONTAL Peak
9 9926,991 34,19 37.%2 6.96 37,10 41.97 54.08 -12.83 HORIZONTAL Average
l9 9920.991 52.67 37.92 6.96 37.1@ 60.45 74.98 -13.55 HORIZONTAL Peak
11 12486.138 32.59 38.93 7.97 36.92 42.57 54.86 -11.43 HORIZONTAL Average
12 12486.136 44.81 38.93 7.97 36,92 54.79 74.88 -19.2]1 HORIZOMTAL Peak

Mode:a; Polarization:Vertical; Modulation:GFSK; ; Channel:High

ReadAntenna Cable Preamp Limit Over
Freq Level Factor Loss Factor Level Line Limit Pol/Phase Remark

MHz dBuv  dB/m dB dB dBuV/m dBuv/m dB
1 2871.934 37.42 27.78 .78 37.1l6 31.66 54.868 -22.34 VERTICAL Average
2 2871.5934 46.82 27.76 3.78 37.16 41.86 74.88 -32.94 VERTICAL Peak
3 3783.723 34.53 28.52 4.56 35.93 38.58 54.88 -23.32 VERTICAL Average
4 3783.723 44.78 28.52 4.56 35.93 48.93 74.88 -33.87 VERTICAL Peak
5 4966.440 36.79 31.85 5.65% 36.96 365.53 54.88 -17.47 VERTICAL Average
B 4066.448 A45.69 31.85 .65 36.95 45.43 74.86 -28.57 VERTICAL Peak
7 7448 .122 34.74 35.92 6.22 35.92 39.96 54.88 -14.84 VERTICAL Average
B8 7448 .122 44.29 35.92 6.22 35.92 49.51 74.88 -24.49 VERTICAL Peak
9 9926.151 35.238 37.92 6.96 37.18 43.85 54.868 -18.92 VERTICAL Average
16 5928.15%1 44.91 37.92 6.96 37.18& 52.59 74.88 -21.31 VERTICAL Peak

11 124e6.878 33.84 38.93 7.97 36.92 43.82 54.88 -18.18 VERTICAL  Average
12 124e6.878 45.81 38.93 7.97 36.92 54,99 74.88 -19.81 VERTICAL Peak
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1.6dB Bandwidth

Report No.: GZEM190701432701
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Test Mode | Test Channel Ant OBWI[MHZz] EBW[MHZ] Limit Verdict
BLE 2402 Ant1 1.0527 0.6566 0.5 PASS
BLE 2442 Ant1 1.0537 0.6568 0.5 PASS
BLE 2480 Ant1 1.0626 0.6412 0.5 PASS

B H SR REH MR 1905
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TEST PLOT
6dB Bandwidth_BLE_2402_Ant1

s Keysight Spectrum Analyzer - Occupied BW = =R
 RL RF 50Q  DC [ sense:anT] [ | 04:14:27 PMAUg 13, 2019
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequency
] Trig: Free Run Avg|Hold:>10110
#FGain:Low #Atten: 40 dB Radio Device: BTS

Ref Offset 0.9 dB
10 dBidiv Ref 23.90 dBm
L

Center Freq
2.402000000 GHz

#VBW 300 kHz Sweep 1.067 ms 400.000 kHz
Auto Man

Occupied Bandwidth Total Power 1.38 dBm

1.0531 MHz Freq Offset
Transmit Freq Error -5.745 kHz % of OBW Power  99.00 % Ol

x dB Bandwidth 656.6 kHz x dB -6.00 dB

6dB Bandwidth_BLE_2442 Ant1

s Keysight Spectrum Analyzer - Occupied BW = =R
RL RF 50Q  DC [ sense:anT] [ |04:16:17 PMAug 13,2019
nter Freq 2.442000000 GHz Center Freq: 2.442000000 GHz Radio Std: None Frequency
] Trig: Free Run Avg|Hold:>10110
#FGain:Low #Atten: 40 dB Radio Device: BTS

Ref Offset0.9 dB
Ref 23.90 dBm

Center Freq
2.442000000 GHz

Center 2.442 GHz
#Res BW 100 kHz #VBW 300 kHz 400.000 kHz

Man

Occupied Bandwidth Total Power 2.38 dBm
1.0537 MHz

Transmit Freq Error -4.197 kHz % of OBW Power 99.00 %
x dB Bandwidth 656.8 kHz x dB -6.00 dB

STATUS
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6dB Bandwidth_BLE_2480_Ant1

| Keysight Spectrum Analyzer - Occupied BW ===
S 50 G [ sense:anT] [ | 04:18:24 PMAUg 13,2019
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
] Trig: Free Run Avg|Hold:>10110
#FGain:Low #Atten: 40 dB Radio Device: BTS

Ref Offset0.9 dB
Ref 23.90 dBm

Center 2.48 GHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 1.34 dBm
1.0626 MHz

Transmit Freq Error -6.636 kHz % of OBW Power 99.00 %
x dB Bandwidth 641.2 kHz x dB -6.00 dB

2.Maximum peak conducted output power

Test Mode Test Channel Ant Power[dBm] LimitfdBm] | Verdict
BLE 2402 Ant1 -4.941 30 PASS
BLE 2442 Ant1 -3.575 30 PASS
BLE 2480 Ant1 -4.524 30 PASS
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TEST PLOT

Maximum peak conducted output power_BLE_2402_Ant1

J= Keysight Spectrum Analyzer - Swept A
RL R 00 DC

SENSE:INT] |04:14:39 PM Aug 13, 2019
#Avg Type: RMS

PNO: Fast +~#+ 1rig: FreeRun Avg|Hold: 421100

IFGain:Low #Atten: 40 dB

Ref Offset 0.8 dB
Ref 23.90 dBm

2.402000000 GHz

2.394500000 GHz

Stop Freq
2.409500000 GHz

CF Step
1.600000 MHz
Auto Man

Freq Offset
0Hz

Bt |
Scale Type

Span 15.00 MHz/J5 Lin
#VBW 8.0 MHz #Sweep 100.3 ms (8001 pts)

IMSG |

Maximum peak conducted output power_BLE_2442_Ant1

J= Keysight Spectrum Analyzer - Swept A [ ==
RL RF SENSE:INT] |04:16:30 PM Aug 13, 2019
#Avg Type: RMS
PNO: Fast +~#+ 1rig: FreeRun Avg|Hold: 421100
IFGain:Low #Atten: 40 dB

Ref Offset 0.8 dB
Ref 23.90 dBm

CenterFreq
2.442000000 GHz

StartFreq
2.434500000 GHz

Stop Freq
2.449500000 GHz

CF Step
1.600000 MHz
Auto Man

Freq Offset

0Hz
et |
Scale Type

Span 15.00 MHz/J5 Lin

#VBW 8.0 MHz #Sweep 100.3 ms (3001 pts) |

% STATUS
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Maximum peak conducted output power_BLE_2480_Ant1
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J= Keysight Spectrum Analyzer - Swept A
| RL RF 500 DC I ]
Center Freq 2.480000000 GHz . #Avg Type: RMS
PNO: Fast +~#+ 1rig: FreeRun Avg|Hold: 421100

IFGain:Low #Atten: 40 dB

SENSE:INT]

MKr1 2.479 662 5 GHZ
Ref 29,60 dBm -4.524 dBm

2.487500000 GHz

1.600000 MHz
Auto Man

i ||
Freq Offset

0Hz
|
Scale Type

Center 2.480000 GHz Span 15.00 MHz ||

#VBW 8.0 MHz #Sweep 100.3 ms (8001 pts) _

3.Maximum Peak power spectral density

Test Mode Test Channel Ant Result Limit[dBm/3kHz]| Verdict
BLE 2402 Ant1 -19.815 8.00 PASS
BLE 2442 Ant1 -16.488 8.00 PASS
BLE 2480 Ant1 -20.716 8.00 PASS
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TEST PLOT

Maximum Peak power spectral density BLE 2402_Ant1

= Kepsight Spedrum Ana\y’zav Swept SA
RL 00 DC SENSE:INT]
Center Freq 2 402000000 GHz . #Avg Type: RMS
PNO: Wide +#- 1rig: FreeRun Avg|Hold: 39/100
IFGain:Low #Atten: 40 dB

Ref Offset 0.9 dB
1LO dBidiv  Ref 23.90 dBm
og

2.402000000 GHz
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2.402492450 GHz

CF Step
98.490 kHz
Auto Man

| (R
Freq Offset

0Hz
et |
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Span 984.9 kHz [
#VBW 10 kHz Sweep 104.0 ms (3001 pts)

Maximum Peak power spectral density BLE 2442 Ant1

| = <eysignt Spectrum Anayzer - Swept 5 | S |
RL RF 500 DC SENSE:INT]
Center Freq 2.442000000 GHz . #Avg Type: RMS
PNO: Wide +#- 1rig: FreeRun Avg|Hold: 39/100

IFGain:Low #Atten: 40 dB

Ref Offset 0.8 dB
Ref 23.90 dBm

CenterFreq
2.442000000 GHz

StartFreq
2.441507400 GHz

Stop Freq
2.442492600 GHz

CF Step
98.520 kHz
Auto Man

Freq Offset

0Hz
et |
Scale Type
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#VBW 10 kHz Sweep 104.0 ms (8001 pts) _l

%STATUS
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Maximum Peak power spectral density BLE 2480_Ant1

J= Keysight Spectrum Analyzer - Swept A
I RL RF 500 DC I
Center Freq 2.480000000 GHz i
PNO: Wide +#- 1rig: FreeRun
IFGain:Low #Atten: 40 dB

[
#Avg Type: RMS
Avg|Hold: 40/100

SENSE:INT]

Mkr1 2.480 060 35 GHz

Ref Offset 0.8 dB -20.716 dBm

Ref 23.90 dBm

2.480480900 GHz

96.180 kHz
Auto Man

Freq Offset
0Hz

|
Scale Type

Span 961.8 kHz [

Sweep 101.9 ms (3001 pts) _

Center 2.4800000 GHz

#Res BW 3.0 kHz #VBW 10 kHz

MSG % STATUS

4.Band-edge for RF Conducted Emissions

Test Test Ant Carrier Max. Spurious Level Limit Verdict
Mode Channel Power[dBm] [dBm] [dBm]

BLE 2402 Ant1 -5.461 -48.817 -25.46 PASS
BLE 2480 Ant1 -5.094 -48.723 -25.09 PASS
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TEST PLOT

Band-edge for RF Conducted Emissions_BLE_2402_Ant1

| Keysight Spectrum Analyzer - Swept SA

RL RF
Center Freq 2.40

Ref Offset 0.9 dB
Ref 23.90 dBm

0000000 GHz #Avg Type: RNS

DC SENSE:INT|

PNO: Fast ~»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 40 dB

2.430000000 GHz

6.000000 MHz
Man

Auto

MKR| MODE TRC| SCL

FUNCTION FUMCTIOM WIDTH FUNCTION VALUE =~

Freq Offset
0Hz

Scale Type

1

Band-edge for RF Conducted Emissions_BLE_2480_Ant1

| Keysight Spectrum Analyzer - Swept SA

RL RF

Center Freq 2.483500000 GHz #Avg Type: RMS

Ref Offset 0.9 dB
Ref 23.90 dBm

DC SENSE:INT|

PNO: Fast ~»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 40 dB

Span 60.00 MHz
Sweep 5.867 ms (8001 pts) 6.000000 MHz
Auto Man

MKR| MODE TRC| SCL

N [1]f] 2.479 997 5 GHz 5094dBm| [
2.483 500 0 GHz 52491dBm| |

Pl N [1]f]

X ] FUNCTION FUMCTIOM WIDTH FUNCTION VALUE =~
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=
5

1
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5.RF Conducted Spurious Emissions
Test StartFre | StopFre | RBW | VBW Max. | ) imit .
Test Mode Channel Ant MHZ | MHZ] | kHZ) | Kz Pref[dBm] [l(-;:/ril] (dBm] Verdict
BLE 2402 Ant1 30 10000 100 300 -5.447 |[-55.414(<-25.447| PASS
BLE 2402 Ant1 | 10000 | 26000 100 300 -5.447 |-51.676|<-25.447| PASS
BLE 2442 Ant1 30 10000 100 300 -4.153 |-54.416|<-24.153| PASS
BLE 2442 Ant1 | 10000 | 26000 100 300 -4.153 [-52.241(<-24.153| PASS
BLE 2480 Ant1 30 10000 100 300 -5.049 |-54.880|<-25.049( PASS
BLE 2480 Ant1 | 10000 | 26000 100 300 -5.049 |-52.176|<-25.049( PASS
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TEST PLOT
RF Conducted Spurious Emissions_BLE_2402_Ant1
.Ceer Freq 2.402000000 chz F:::::T T Ty RS L T
o #Aaén:40d5 ¢ ‘
Ref Offset 0.9 dB
10 dBidiv. Ref 23.90 dBm
Log
Pref

2.404000000 GHz

CF Step
400.000 kHz
uto Man

Freq Offset
0Hz

Scale Type

Span 4.000 MHz Lin
Sweep 1.067 ms (8001 pts)

SENSE:INT|

#Avg Type: RMS
PNO: Fast ~»— 1rig: FreeRun Avg|Hold: /100
IFGain:Low #Atten: 30 dB

Ref Offset0.9 dB
1LO dBidiv  Ref 20.90 dBm
og

CSE_1

10.000000000 GHz

997.000000 MHz
uto Man

Freq Offset
0Hz

Scale Type

Stop 10.000 GHz |3 Lin
#VBW 300 kHz Sweep 953.1 ms (8001 pts)
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' Keysight Spectrum Analyzer - Swept SA

SENSE:INT| |U4‘15:48 PMAug 13,2019

#Avg Type: RMS
PNO: Fast ~»— 1rig: Free Run Avg|Hold: 5100
#Atten: 30 dB

Mkr1 25.428 GHzZ,
Ref Offset 0.9 dB
1 gBIdlv Reef 2(?30 dBm -51.676 dBm
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26.000000000 GHz

CF Step

1.600000000 GHz

Auto Man

| s

Freq Offset

0Hz

—

Scale Type

Stop 26.000 GHz [&5 Lin

#VBW 300 kHz Sweep 1.530 s (8001 pts)
%STATUS

RF Conducted Spurious Emissions_BLE_ 2442 Ant1

s Keysight Spectrum Analyzer - Swept SA
RL RF 500 DC SENSE:INT] [04:16:55 PM Aug 13, 2019
#Avg Type: RMS
PNO: Wide —+— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 40 dB

.Center Freq 2.442000000 GHz

Ref Offset 0.9 dB
1L%gB.rdiv Ref 23.90 dBm

2.444000000 GHz

Pref CF Step
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| e
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= Keysight Spectvum Analyzar Swept SA
RL

Center Freq5 015000000 GHz
0: F

SENSE:INT| |U4‘17:UQ PMAug 13,2019

#Avg Type: RMS
—»— Trig: FreeRun Avg|Hold: 61100
#Atten: 30 dB

Ref Offset0.9 dB
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uto Man
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|
Scale Type
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MSG I% STATUS

Keysight Spectrum Analyzer - Swept SA
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RF Conducted Spurious Emissions_BLE_2480_Ant1

s Keysight Spectrum Analyzer - Swept SA

i R RF 500 DC SENSE!INT]

Center Freq 2.480000000 GHz ) #Avg Type: RMS
PNO: Wide —+— 1rig: Free Run Avg|Hold: 100/100
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Scale Type
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#Avg Type: RMS
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#Avg Type: RMS

Trig: Free Run Avg|Hold: 5100
#Atten: 30 dB

MKr1 25.400 GHZ
Ref 20,90 dBm -52.176 dBm

CSE_2

26.000000000 GHz

CF Step
1.600000000 GHz
Auto Man

Freq Offset
0Hz

Scale Type

Stop 26.000 GHz [&5 Lin
#VBW 300 kHz Sweep 1.530 5 (8001 pts)
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