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TEST REPORT
Application No.: GZEM1905012599CR
Applicant: Xiamen Hongyuan Sporting Goods Co.,Ltd.
Address of Applicant: 1/F-3/F,East side of No.2 Plant,No.25 Ruilin Road,Guankou Town,Jimei
District Xiamen Fujian
Manufacturer: The same as applicant.
Address of Manufacturer:  The same as applicant.
Factory: The same as applicant.
Address of Factory: The same as applicant.
Equipment Under Test (EUT):
FCC ID: 2AR8P-HONGYUAN202
EUT Name: Smart Rowing Machine
Model No.: SRM1000, SRM2000, HY202, HY202A, HY202B =
=} Please refer to section 2 of this report which indicates which model was
actually tested and which were electrically identical.
Standard(s) : 47 CFR Part 15, Subpart C 15.247
Date of Receipt: 2019-05-07
Date of Test: 2019-05-14
Date of Issue: 2019-05-23
Test Result: Pass*

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

Kobe Jian
Lab 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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Subpart C 15.247

Section 6.4,6.5,6.6

15.209
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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 CFR Part 15, | ANSIC63.10 (2013) | *7 cszggngry 5 Pace
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 S“JbCaFr?g Ay ANS(LQ%%?#S? 3) | subpartC 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

n Declaration of EUT Family Grouping:
Model No.: SRM1000, SRM2000, HY202, HY202A, HY202B

According to the declaration from the applicant, the electrical circuit design, layout, components used
and internal wiring were identical for all models, with only difference on the outer appearance, color and

model name.

Therefore only one model SRM1000 was tested in this report.
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4 General Information
4.1 Details of E.U.T.
Power Supply: DC 3V =2 x DC1.5V size of 'AAA’ battery
Test Voltage: DC 3V
Antenna Gain 0dBi
Antenna Type Integral
Channel Spacing 2MHz
Modulation Type GFSK
Number of Channels 40
Operation Frequency 2402MHz to 2480MHz
4.2 Environment Parameter
Environment Parameter Selected Values During Tests
Relative Humidity Ambient
Value Temperature(C) Voltage(V)
TNVN 25 3
TLVN -10 3
THVN 45 3
Note:
VN: Normal Voltage
TN: Normal Temperature
TL: Low Extreme Test Temperature
TH: High Extreme Test Temperature

Unless otharwizs agreed in writing, this documaent is issued by the Company subject fo fds General Condilions of Sarvice printed
ovarant, Rvallabéa on requaest or accassibla at hip: e, sgs . comiani Terms-and-Conditions.aspy and, r\nr mmmnlc foemat dozumants,
Bubjact |l:l Tarma and Conditions for Electrens Theaments &7 BRIy
Aardion = drasn o e limitadon of liability, indemnifcation a urlull:l:mr iBEwEE ined tharein, Aoy o ur af this ducament m
acvisad that information cantainec hareen reflects the Company’s findings at the ime af its infervention ani 'E' and within the limits of
Cliants insbniclions, irany, '”"ﬂ Company's acla resporsinllity is bo Itz Clant and thia decament deas nal exonscale panies 1o 8
Irarsaction fram axercigirg all thair ights and l..blluv.lluns urdes the lrarsacton docismerls. This desument cannot be raproducesd
xcent i full, withowd pror writien aporoval af the Company. Any unauthorzed atteration, forgary or falsification of the contant or
Appearanca of his dosimans Is nlawiul and offancars may be presacuta 1o tha fllast axtend o the L, Uniass ciharslse statad the
l’ﬁ&ul Eahuwu in| 1 -.:»Lualmwrlwrurunly IuLlu mnul& al |eeatad andg s .-'l Mlllr.llﬁlj_lult! e |@an e "l:ll 3I: da:.-& uul_.l

itten | n: l.-:rll-' .';;I onticity of festing tion report & c L ploase contac p: |0-F 55| 8307 1441

mtmmax.mpm;mms Techrmony Dankorent D, Gt CHE G10GRT ¢ (S8-200 2155555 F S6-00) BA0TH06E  ww.soegraup.oeen
¢ﬁ M EFEAEE LS NEE R e HE: B10BRT ¢ (SE-20)SR1SENE [ (RA-20|B20TH0E s china@sgs. om

Membear of the 5G5 Group (5G5 5A)



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

Report No.: GZEM190501259901

Page: 7 of 48

Operation Frequency each of channel

Channel | Frequency Channe| Frequency | Channel| Frequency | Channel| Frequency
0 2402MHz 10 2422MHz 20 2442MHz 30 2462MHz
1 2404MHz 11 2424MHz 21 2444MHz 31 2464MHz
2 2406MHz 12 2426MHz 22 2446MHz 32 2466MHz
3 2408MHz 13 2428MHz 23 2448MHz 33 2468MHz
4 2410MHz 14 2430MHz 24 2450MHz 34 2470MHz
5 2412MHz 15 2432MHz 25 2452MHz 35 2472MHz
6 2414MHz 16 2434MHz 26 2454MHz 36 2474MHz
7 2416MHz 17 2436MHz 27 2456MHz 37 2476MHz
8 2418MHz 18 2438MHz 28 2458MHz 38 2478MHz
9 2420MHz 19 2440MHz 29 2460MHz 39 2480MHz

Using test software was control EUT work in continuous transmitter and receiver mode.and select test
channel as below:

Channel Frequency

The lowest channel (CHO) 2402MHz
The middle channel (CH19) 2440MHz
The highest channel (CH39) 2480MHz
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4.3 Description of Support Units
The EUT has been tested as an independent unit.
4.4 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 1+0.68dB
5 RF Power Density +1.50dB
6 Conducted Spurious Emissions 1+1.04dB
. 1+4.5dB (below 1GHz)
7 RF Radiated Power +4.84B (above 1GH2)
8 Radiated Spurious Emission Test iigjg ((?(()3“3221&132:3
9 Temperature +0.4°C
10 Humidity +1.3%
11 Supply Voltages +1.5%
12 Time 3%

4.5 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 Fax: +86 20 82075059
No tests were sub-contracted.
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4.6 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-CL01:2006 accreditation criteria for testing laboratories (identical to

ISO/IEC 17025:2005 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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Deviation from Standards

None

Abnormalities from Standard Conditions
None
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5 Equipment List
Minimum 6dB Bandwidth
Equipment Manufacturer Model No Invi;::ory 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 1102098 [EMC2136 2017-11-02 | 2019-11-01
MI CABLE SGS 1111736 |[EMC2137 2017-11-02 | 2019-11-01
Conducted Peak Output Power
Equipment Manufacturer Model No Invi;::ory 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 1102098 [EMC2136 2017-11-02 | 2019-11-01
MI CABLE SGS 1111736 |[EMC2137 2017-11-02 | 2019-11-01
Power Spectrum Density
Equipment Manufacturer Model No Invi;::ory 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 1102098 [EMC2136 2017-11-02 | 2019-11-01
MI CABLE SGS 1111736 |[EMC2137 2017-11-02 | 2019-11-01
Conducted Band Edges Measurement
Equipment Manufacturer Model No Invi;::ory 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 1102098 |[EMC2136 2017-11-02 | 2019-11-01
MI CABLE SGS 1111736 |[EMC2137 2017-11-02 | 2019-11-01
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Conducted Spurious Emissions
Equipment Manufacturer Model No Invi;::ory 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 1102098 EMC2136 2017-11-02 | 2019-11-01
MI CABLE SGS 1111736 |[EMC2137 2017-11-02 | 2019-11-01
Radiated Emissions which fall in the restricted bands
Equipment Manufacturer Model No Invi;::ory Cal Date |Cal Due Date
EMI Test Receiver Rohde & Schwarz ESIB26 EMCO0522 | 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 | 2017-06-30 | 2019-06-30
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 1GHz- SCHWARZBECK
18GHz MESS-ELEKTRONIK BBHA 9120D | EMC2026 | 2016-09-09 | 2019-09-08
1GHz-26.5 GHz Pre- Agilent 8449B EMCO0521 | 2019-01-07 | 2020-01-08
Amplifier
Amplifier HP 8447F EMC2065 | 2018-06-01 | 2019-05-31
Pre-Amplifier MHE648A 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 | 2017-06-18 | 2019-06-18
Chamber
966 Anechoic Chamber C.RT 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 | 2016-06-29 | 2019-06-28
Test Software E3 Audix Ver.6.120110a | GZE100-61 N/A N/A
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Radiated Spurious Emissions
Equipment Manufacturer Model No Invi;::ory 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 | 2017-06-30 | 2019-06-30
Trilog Broadband SCHWARZBECKME
Antenna 30MHz-1GHz | SS-ELEKTRONIK VULB 9160 EMC2025 | 2016-09-08 | 2019-09-07
Bi-log Type Antenna Schaffner -Chase CBL6112B EMC0524 | 2016-09-08 | 2019-09-07
Bi-log Type Antenna Schaffner -Chase CBL6143 EMC0519 | 2017-05-04 | 2020-05-03
Horn Antenna 1GHz- SCHWARZBECK
18GHz MESS-ELEKTRONIK BBHA 9120D | EMC2026 | 2016-09-09 | 2019-09-08
1GH2-26.5 GHz Pre- Agilent 8449B EMCO0521 | 2019-01-07 | 2020-01-08
Amplifier
Amplifier HP 8447F EMC2065 | 2018-06-01 | 2019-05-31
Pre-Amplifier MHE648A 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 | 2017-06-18 | 2019-06-18
Chamber
966 Anechoic Chamber C.RT 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 | 2016-06-29 | 2019-06-28
Test Software E3 Audix Ver.6.120110a | GZE100-61 N/A N/A
General used equipment
Equipment Manufacturer Model No Invi;::ory Cal Date |Cal Due Date
DMM Fluke 73 EMCO0006 | 2018-07-20 | 2019-07-19
DMM Fluke 73 EMCO0007 | 2018-07-19 | 2019-07-18
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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.

UT 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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7 Radio Spectrum Matter Test Results

7.1 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

7.1.1 E.U.T. Operation
Operating Environment:

Temperature: 23.8 °C Humidity: 66.9 % 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

o o |
A ) o |

VAR E=T=1=
o Jf o o | Attenuator

i Y |

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: 23.8 °C Humidity: 66.9 % 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

- |
FdnN | f o o |

VAR E=T=1=
o e | 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: 23.8 °C Humidity: 67.3 % 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

- |
FdnN | f o o |

VAR E=T=1=
o e | Attenuator

|

Non-Conducted Table

Ground Reference Plane

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
Test Method:
Limit:

47 CFR Part 15, Subpart C 15.247(d)
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: 23.8 °C Humidity: 67.2 % 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

o o |
A ) o |

VAR E=T=1=
o Jf o o | Attenuator

=1l

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
Test Method:
Limit:

47 CFR Part 15, Subpart C 15.247(d)
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)
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7.5.1 E.U.T. Operation
Operating Environment:
Temperature: 23.8 °C Humidity: 67.1 % 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 |
A ) o |

VAR E=T=1=
o Jf o o | Attenuator

=1l

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

Test Requirement 47 CFR Part 15, Subpart C 15.205 & 15.209
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: 23.7 °C Humidity: 54.2 % RH Atmospheric Pressure: 1020  mbar
Test mode a:TX mode_Keep the EUT in continuously transmitting mode with GFSK
modulation

7.6.2 Test Setup Diagram

Antsens Tower

Gigwrd Refarercs Fune

Tant Bwcalunr e y

S0MHz - 1GHz Above 1GHz
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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

Readdntenna Cable Preamp Limit Qwver
Freq Level Factor Loss Factor Level Line Limit Pol/Phase Remark

MHz dBu\ dB/m da dB dBuv/m dBuV/m dB

2318.888 31.63 26.25 5.83 37.44 25.47 54.88 -28.53 HORIZONTAL Average
2319.808 46.14 25.25 5.83 37.44 39.98 74.60 -34.82 HORIZONTAL Peak
2398.888 33.53 26.43 4.B8 37.42 27.42 54.68 -26.58 HORIZONTAL Average
2398.088 46.42 26.43 4.8 37.42 48.31 74.80 -33.69 HORIZONTAL Peak
2483.508 47.32 26.58 5.23 37.48 41.73 54.68 -12.27 HORIZONTAL Average
2483.50@ 6B4.31 26.58 5.23 37.48 5B.72 74.88 -15.28 HORIZONTAL Peak
25868.8086 352.83 26.680 4.95 37.39 26.19 54.68 -27.81 HORIZONTAL Average
2500.000 46,98 26.68 4,95 37.39 41.14 74.00 -32.86 HORIZONTAL Peak

L= I - T - TR I

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

Readéntenna Cable Preamp Limit Over
Freq Lewel Factor Loss Factoer Level Line Limit Pol/Phase Remark

MHz dBuv dB/m da dB dBuv/m dBuv/m dB

23le.80e 2.1 20.25 5.€3 37.44 25.94 54,
2318.008 45.68 26.25 5.83 37.44 39.52 74,
2398.888 33.91 26.43 4.8B8 37.42 27.868 54.
2398.808 45.42 26.42 4,88 37.42 39.31 74.
2483.588 44,55 26.58 5.23 37.48 38.96 54.
2483.588 53.44 26.58 5.23 37.48 47.85 74, -26.15 VERTICAL Peak

25868.80868 32.41 26.68 4.95 37.39 26.57 54. -27.43 VERTICAL  Awverage
2590.008 46.85 26.68 4.95 37.39 48.21 74.80 -33.79 VERTICAL Peak

-28.86 VERTICAL  Average
-34.48 VERTICAL Peak
-26.28 VERTICAL Awverage
-34.69 VERTICAL Peak
-15.84 VERTICAL  Awverage

g2E888s
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Mode:a; Polarization:Horizontal; Modulation:GFSK; ; Channel:High

Readdntenna Cable Preamp Limit Qwver
Freq Level Factor Loss Factor Level Line Limit Pol/Phase Remark

MHz dBu\ dB/m da dB dBuv/m dBuV/m dB

2318.8088 34.16 26.25 5.83 37.44 28.88 54.88 -26.88 HORIZONTAL Average
2319.808 46.82 25.25 5.83 37.44 39.86 74.60 -34.14 HORIZONTAL Peak
2398.0868 31.62 26.43 4.B8 37.42 25.51 54.60 -28.49 HORIZONTAL Average
2398.088 45.7E 26.43 4.88 37.42 39.67 74.80 -34.33 HORIZONTAL Peak
2483.508 34.35 26.58 5.23 37.48 28.76 54.68 -25.24 HORIZONTAL Average
2483.50@ 46.59 26.58 5.23 37.49 41.88 74.80 -33.80 HORIZONTAL Peak
25868.80868 351.33 26.68 4.95 37.39 25.49 54.68 -28.51 HORIZONTAL Average
25@@.80¢ 46.56 26.60 4,95 37.39 48.72 74,00 -33.28 HORIZONTAL Peak

L= I - T - TR I

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

Readéntenna Cable Preamp Limit Over
Freq Lewel Factor Loss Factoer Level Line Limit Pol/Phase Remark

MHz dBuv dB/m da dB dBuv/m dBuv/m dB

23le.80e 351.46 26.25 5.83 37.44 25.38 54.
2318.008 46.85 26.25 5.83 37.44 39.89 74,
2398.888 33.29 26.43 4.8B8 37.42 27.18 54.
2390.800 46.36 26.43 4.88 37.42 48.19 74.
2483.588 31.29 26.58 5.23 37.48 25.78 54.
2483.588 45.93 26.58 5.23 37.48 48.34 74, -33.66 VERTICAL Peak

25868.80868 29.68 26.88 4.95 37.39 23.76 54. -38.24 VERTICAL  Awverage
2590.008 46.B2 26.68 4.95 37.39 48.98 74.80 -33.82 VERTICAL Peak

-28.78 VERTICAL Awverage
-34.11 VERTICAL Peak
-26.82 VERTICAL Awverage
-33.81 VERTICAL Peak
-28.38 VERTICAL Awverage
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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
Operating Environment:
Temperature: 23.7 °C Humidity: 54.2 % RH Atmospheric Pressure: 1020  mbar
Test mode a:TX mode_Keep the EUT in continuously transmitting mode with GFSK
modulation
Remark All the PCB are place on the table at 1.5m height

7.7.2 Test Setup Diagram

\\ Arkgree Tawer

B Lemp Arirrng

Teat Raceads

A
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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
Readéntenna Cable Preamp Limit Ower
Freq Level Factor Loss Factor Level Line Limit Pol/Phase Remark
MHz dBuv dB/m db dé dBuv/m dBuV/m dé
1 32.B64 32.88 12.29 9.16 29.79 15.54 48.00 -24.45 HORIZONTAL QP
2 47.492 38.94 12.94 @9.65 29.51 15.82 49.00 -24.98 HORIZONTAL QP
3 2e@.588 34.73 11.21 1.15 29.48 17.69 43.50 -25.81 HORIZIONTAL QP
4 384,816 35.92 14.86 1.78 29.77 21.99 45.80 -24.81 HORIZONTAL QP
5 719,286 38.56 21.68 3.64 29.43 26.37 46.90 -19.63 HORIZONTAL QP
6 922.516 28.83 24.28 3.72 28.48 28.35 46.80 -17.65 HORIZONTAL QP
Mode:a; Polarization:Horizontal; Modulation:GFSK; ; Channel:Low
Readéntenna Cable Preamp Limit Over
Freq Lewel Factor Loss Factoer Level Line Limit Pol/Phase Remark
MHz dBuv dB/m da dB dBuv/m dBuv/m dB
1 4884.298 43.82 38.79 5.87 36.94 47.74 54.68 -6.26 HORIZONTAL Average
2 48B4.298 65.35 38.79 5.87 36.94 65.87 74.88 -8.93 HORIZONTAL Peak
3 6249.464 31.82 33.38 6.94 36.99 34.27 54.88 -19.73 HORIZONTAL Average
4 6249.464 43.96 33.30 6.94 36.99 47.21 74.80 -26.79 HORIZONTAL Peak
5 7286.389 33.91 35.45 7.34 36.93 39.77 54.88 -14.23 HORIZONTAL Average
6 7286.389 48.37 35.45 7.34 36.93 54.23 74.88 -19.77 HORIZONTAL Peak
7 8738.852 30.64 36.30 7.98 35.96 37.96 54.80 -16.64 HORIZONTAL Average
8 8738.852 44.23 36.30 7.98 36.96 51.55 74.88 -22.45 HORIZONTAL Peak
9 9688.399 38.78 3I7.51 8.15 37.88 39.36 54.88 -14.64 HORIZONTAL Average
1e 9685.398 44.28 37.51 8.15 37.88 52.86 74.88 -21.14 HORIFONTAL Peak
11 12616.218 25.81 39.58 18.67 37.26 41.78 54.80 -12.22 HORITONTAL Average
12 12010.218 41.33 39.58 10.67 37.26 54.38 74.08 -19.78 HORIZONTAL Peak
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Mode:a; Polarization:Vertical; Modulation:GFSK; ; Channel:Low

Readéntenna Cable Preamp Limit Ower
Freq Level Factor Loss Factor Level Line Limit Pol/Phase Remark
MHz dBuv dB/m da d8 dBuV/m dBuV/m db
1 38.531 35.25 12.21 @9.86 29.84 17.68 40.80 -22.32 VERTICAL QP
2 46,503 35.92 12.9¢ @.68 29.52 19.98 408.080 -20.02 VERTICAL gFP
3 74,8657 37.34 9.75% @.77 19.41 18.45 49.89 -21.55 VERTICAL QP
4 144.335 3@.30 13.15 1.89 29.48 15.14 43.56 -28.36 VERTICAL QP
5 £47.298 38.55 19.40 2.14 29,55 22.54 46.00 -23.45 VERTICAL @QP
6 g69.13@¢ 29.71 23.7é 2.94 29.8@ 27.35 46.080 -18.65 VERTICAL QP

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

Readéntenna Cable Preamp Limit Over
Freq Lewel Factor Loss Factoer Level Line Limit Pol/Phase Remark

MHz dBuv dB/m da dB dBuv/m dBuv/m dB

4gl8.8le 47.21 38.82 6.1 30.94 47.18 54.68 -6.99 VERTICAL Average
4318.816 58.88 38.82 4.81 36.94 55.60 74.80 -15.31 VERTICAL Peak
5797.832 31.24 32,16 7.47 37.88 33.87 54.80 -28.13 VERTICAL  Average
5797.832 44.95 32.16 7.47 37.80 47.58 74.00 -26.42 VERTICAL Peak
7286.198 41.65 35.45 7.34 36.93 47.51 54.88 -6.49 VERTICAL Average
7206.198 52.43 35.45 7.34 36.93 58.20 74.88 -15.71 VERTICAL Peak
8688.486 38.44 36.25 7.94 36.96 37.67 54.88 -16.33 VERTICAL  Average
E688.488 44.35 36.25 V.94 36.96 S1.58 74.80 -22.42 VERTICAL Peak
9g88.151 3l.e4 37.51 8.15 37.88 39.82 54.68 -14.383 VERTICAL Average
9688.151 43.55 37.51 §.15 37.88 52.13 74.80 -21.87 VERTICAL Peak
11 12618.398 29.77 39.58 18.67 37.26 42.74 54.60 -11.26 VERTICAL Average
12 12018.399 42.85 329.50 10.67 37.28 55.82 74.08 -18.98 VERTICAL Peak
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Mode:a; Polarization:Horizontal; Modulation:GFSK; ; Channel:middle
Readdntenna Cable Preamp Limit Qwver
Freq Level Factor Loss Factor Level Line Limit Pol/Phase Remark
MH= dBuv dB/m da dB dBuV/m dBuV/m dB
1 4880.198 45.96 38.93 6.66 36.95 46.68 54.88 -7.48 HORIZONTAL Awverage
2 4888.19% 61.49 38.93 6.66 36.95 62.13 74.80 -11.87 HORITONTAL Peak
3 SE9B.442 31.84 32.24 7.42 37.88 33.78 54.680 -28.380 HORIZONTAL Average
4 SE98.442 45.67 32.24 7.42 37.88 47.73 74.00 -26.27 HORIZONTAL Peak
5 7328.815 38.59 35.74 7.39 36.92 36.80 54.60 -17.20 HORIZONTAL Average
6 7328.815 44.88 35.74 7.3% 36.92 51.81 74.86 -22.99 HORITONTAL Peak
7 8B66.862 3B.7B 36.42 8.89 35.99 3B.38 54.688 -15.78 HORIZONTAL Average
g 8866.062 44.55 36.42 8.9 36.99 52.87 74.08 -21.93 HORIZONTAL Peak
9 9760.717 31.74 37.7@ 8.33 37.e9 48.68 54.08 -13.32 HORIZONTAL Average
18 97e8.717 43.99 37.78 8.33 37.89 52.93 74.66 -21.67 HORIZONTAL Peak
11 12286.398 29.64 39,27 16.93 37.86 42.78 54.68 -11.22 HORIZONTAL Average
12 12280.398 44.51 39.27 18.93 37.86 57.65 74.88 -16.35 HORIZONTAL Peak
Mode:a; Polarization:Vertical; Modulation:GFSK; ; Channel:middle
Readéntenna Cable Preamp Limit Over
Freq Lewel Factor Loss Factoer Level Line Limit Pol/Phase Remark
MHz dBuv dB/m da dB dBuv/m dBuv/m dB
1 4888.151 45.58 38.93 6.66 36.9% 46,22 54.88 -7.78 VERTICAL Average
2 4888.151 58.36 38.93 6.66 36.95 59.88 74.80 -15.88 VERTICAL Peak
3 SB36.548 31.81 32.19 7.45 37.86 33,85 54.80 -28.35 VERTICAL Average
4 SB38.646 44.34 32.19 7.45 37.88 46.98 74.80 -27.82 VERTICAL Peak
5 7328.267 31.37 35.74 7.39 36.92 37.58 54.808 -16.42 VERTICAL Average
6 7328.267 45.48 35.74 7.39 36.92 51.61 74.88 -22.39 VERTICAL Peak
7 BEG6.862 2B.99 36.42 8.89 35.99 36.51 54.68 -17.49 VERTICAL Average
8 8866.862 43.8B4 36.42 B.8% 35.99 51.36 74.86 -22.64 VERTICAL Peak
9 976B8.399 27.@1 37.78 8.33 37.89 35.95 54.88 -15.05 VERTICAL Average
1e 9768.398 42.72 37.78 8.33 37.89 51.66 74.88 -22.34 VERTICAL Peak
11 122868.740 27.63 39.27 18.93 37.86 48.77 54.68 -13.23 VERTICAL Average
12 12280.740 41.21 39.27 18.93 37.86 54.35 74.88 -19.65 VERTICAL Peak
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Mode:a; Polarization:Horizontal; Modulation:GFSK; ; Channel:High

Readdntenna Cable Preamp Limit Qwver
Freq Level Factor Loss Factor Level Line Limit Pol/Phase Remark
MHz dBu\ dB/m da dB dBuv/m dBuV/m dB
1 4968.993 43.88¢ 31.85 7.84 36.96 45.73 54.88 -8.27 HORIZONTAL Awverage
2 4968.993 52.83 31.85 7.84 35.96 53.96 74.80 -20.84 HORIZONTAL Peak
3 S5B64.443 32.27 352,22 7.44 37.88 34.93 54.680 -19.67 HORIZONTAL Average
4 5B64.443 44.49 32.22 7.44 37.89 47.15 74.00 -26.85 HORIZONTAL Peak
5  7448.892 31.868 35.92 V.43 36.92 38.31 54.60 -15.69 HORIZONTAL Average
6 7448.892 43.79 35.92 7.43 35.92 50.13 74.8@ -23.87 HORIZONTAL Peak
7 B248.885 38.67 36.38 8.21 36.92 3B6.26 54.688 -15.74 HORIZONTAL Average
8 8248.805 44.61 36.30 8,21 36.92 52.20 74.00 -21.B5@ HORIZONTAL Peak
9 9920.151 31.83 37.92 §.63 37.10 41.28 54.08 -12.72 HORIZONTAL Average
1l 9528.151 44.87 37.92 8.63 37.18 53.52 74.88 -28.48 HORIZONTAL Peak

11 12488.216 2B.94 328.93 11.17 36.98 42.14 54.68 -11.86 HORIZONTAL Average
12 12406.216 42.53 328.93 11.17 36.98 55.72 74.08 -18.27 HORIZONTAL Peak

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

Readéntenna Cable Preamp Limit Over
Freq Lewel Factor Loss Factoer Level Line Limit Pol/Phase Remark

MHz dBuv dB/m da dB dBuv/m dBuv/m dB

1 4908.993 34.69 31.85 7.84 36.96 36.82 54.89 -17.98 VERTICAL Average
2 4968.993 47.82 31.85 7.84 36.96 48.95 74.08 -25.85 VERTICAL Peak

3 B488.754 31.48 34.25 7.86 35.98 35.73 54.808 -18.27 VERTICAL Awverage
4 ©488.754 43.95 34,25 7.86 36.93 48.29 74.80 -25.71 VERTICAL Peak

5 7448.914 34.53 35.92 V.43 36.92 48.96 54.88 -13.84 VERTICAL Awverage
6 7448.914 47.86 35.92 7.43 35.92 53.49 74.00 -28.51 VERTICAL Peak

7 BB48.473 38.57 36.40 B8.86 35.98 3E5.85 54.80 -15.95 VERTICAL  Average
& B8B48.473 44.91 326.48 B.86 36.98 52.39 74.8@ -21.61 VERTICAL Peak

9 9928.91s 38.89 37.92 8.63 37.16 48.34 54.88 -13.86 VERTICAL Average
l& 9929.916 43.45 37.92 &.63 37.16 52.99 74.88 -21.18 VERTICAL Peak
11 12488.548 27.72 38.93 11.17 36.96 46.92 54.60 -13.688 VERTICAL Average

12 12488.548 41.28 328.93 11.17 36.98 54.48 74.08 -19.52 VERTICAL Peak
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8.1 Appendix 15.247

1.6dB Bandwidth
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Test Mode | Test Channel Ant OBW[MHZz] EBW[MHZ] Limit Verdict
BLE 2402 Ant1 0.83679 0.6732 0.5 PASS
BLE 2440 Ant1 0.84430 0.6826 0.5 PASS
BLE 2480 Ant1 0.84806 0.6705 0.5 PASS
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TEST PLOT

6dB Bandwidth_BLE_2402_Ant1

o Keysight Spectrum Analyzer - Occupied BW =] e =]
[ | SENSE:INT] [ [05:07:07 PM May 14, 2019
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequency
(] Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 40 dB Radio Device: BTS

Ref Offset 0.9 dB
Ref 23.90 dBm

CenterFreq
2.402000000 GHz

Span 4 MHz
#Res BW 100 kHz #V/BW 300 kHz Sweep 1.067 ms

Occupied Bandwidth Total Power 0.40 dBm
836.79 kHz

Transmit Freq Error 46.607 kHz % of OBW Power 99.00 %
x dB Bandwidth 673.2 kHz xdB -6.00 dB

6dB Bandwidth_BLE_2440_Ant1

o Keysight Spectrum Analyzer - Occupied BW =] e =]
| SENSE:INT] [ [05:12:00 PM May 14,2019
Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None Frequency
(] Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 40 dB Radio Device: BTS

Ref Offset 0.9 dB
Ref 23.90 dBm

CenterFreq
2.440000000 GHz

Span 4 MHz
#Res BW 100 kHz #V/BW 300 kHz Sweep 1.067 ms

Occupied Bandwidth Total Power -2.22 dBm
844.30 kHz E—

Transmit Freq Error 55.983 kHz % of OBW Power OB
x dB Bandwidth 682.6 kHz xdB
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6dB Bandwidth_BLE_2480_Ant1

. Keysight Spectrum Analyzer - Occupied BW o & s
RF f [ seEnse:nT] [ | 05:16:26 PM May 14,2019

Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
] Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 40 dB Radio Device: BTS

Ref Offset 0.9 dB
Ref 23.90 dBm

Center 2.48 GHz Span 4 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms

Occupied Bandwidth Total Power -4.86 dBm
847.99 kHz Freq Offset

Transmit Freq Error 53.660 kHz % of OBW Power  99.00 % gk
x dB Bandwidth 670.5kHz  xdB -6.00 dB
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2.Maximum peak conducted output power

Test Mode | Test Channel Ant Power[dBm] Limit[dBm] [ Verdict
BLE 2402 Ant1 -7.178 30 PASS
BLE 2440 Ant1 -9.058 30 PASS
BLE 2480 Ant1 -11.468 30 PASS
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TEST PLOT

Maximum peak conducted output power BLE 2402_Ant1

[ Keysight Spectrum Analyzer - Swept SA ===
RL RF 50Q DC | T [ SENSE:INT] [06:08:48 PM May 14, 2019
Center Freq 2.402000000 GHz i #Avg Type: RMS
PNO: Fast ~»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 40 dB

Auto Tune
Ref Offset 0.9 dB

Ref 23.90 dBm

CenterFreq
2.402000000 GHz

StartFreq
2.394500000 GHz

Stop Freq

2.409500000 GHz

CF Step
1.500000 MHz
uto Man

Freq Offset
0 Hz

Scale Type

Center 2.402000 GHz Span 15.00 MHz Lin

#Res BW 3.0 MHz #VBW 8.0 MHz #Sweep 100.3 ms (8001 pts) |

Maximum peak conducted output power_BLE_2440_Ant1

e Keysight Spectrum Analyzer - Swept SA =R
RL RF 500 DC | | | SENSE:INT]

Avg Type: Log-Pwr
PNO: Fast —+— 11ig: Free Run Avg|Hold: 100100
IFGain:Low #Atten: 40 dB
Ref Offset 0.9 dB Mkr1 2.439 968 1 GHz Hed Bk
Ref 23.90 dBm -9.058 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—RefLvi

Center 2.440000 GHz Span 15.00 MHz

#Res BW 3.0 MHz #VBW 8.0 MHz #Sweep 100.3 ms (8001 pts) |
[MSG
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Maximum peak conducted output power BLE 2480 Ant1

[ KEys\ghlSpeclrum Ana\yzev SWEplSA

i RL I

Iill@@l

SENSEINT] [ [06:12:37 PMMay 14, 2019 e
#Avg Type: RMS TRACE eak Searc

Trig: Free Run Avg|Hold: 100/100
B§P PPPPP

IFGain:Low* #Atten: 40 dB
Mkr1 2.479 760 0 GHz
-11.468 dBm

NextPeak
| s |

Ref Offset 0.9 dB
Ref 23.90 dBm

Next Pk Right
e ieessneel |

Next Pk Left

MKkr—RefLvl

Center 2.480000 GHz
#Res BW 3.0 MHz

Span 15.00 MHz

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

3.Maximum Peak power spectral density

Test Mode Test Channel Ant Result Limit[dBm/3kHz]| Verdict
BLE 2402 Ant1 -19.393 8.00 PASS
BLE 2440 Ant1 -21.515 8.00 PASS
BLE 2480 Ant1 -23.02 8.00 PASS

R A FEEHER N1

Unless otherwizs agreed in writing, this documend is issued by the Eampar} subjmct 1o s General Condilicns of Sarvice prinbed
avgranf, avallabéa on request or Ibla at hiip-liwwow. sgs. comian Tarms-ard-Conditions. asps and, for esamranic format documants,
Bubjact |l: Tarma and Conditions h_:r Elagironic Thaiimer TR i W SR CREVan, Tar Iﬁ _IJ {Tarms- slment 83 g
Alardion = draan to the limitabon of liability, indemnifcs j 1 rlsilll?mr iBEwas ded |||q Areir, _.5'.5::.' nolder af this decament s
acvizad that information cartained karaca reflects the Company’s findings at the ime af iks iniervention aniy and within the limis of
Gllant’s instruelions, It any, Tha Gompany's acla responsinllity is b Ita Clant and 1his decamant doas nat seonacals paries 1o A
Irarsaction fram axercigirg all thair ights and l..t-luulll.rls urdes the lrarsacton docismerls. This desument cannot be raproducesd
xcent i full, withowd pror writien aporoval af the Company. Any unauthorzed atteration, forgary or falsification of the contant or
appearanca of this dozumant Is unlawiul and offancars may be prosacutao 1o iha fllast axtant of the e, Undass ctharelse statad the
el H}u-..-u in II :_I.wl.luwrl mrm l.llll:.- Il.'-l. 18 BAIT luln.* al |E\:|U ANG B I-u-ellll[.l|UlU_IdH 'ulz- IEIJ ar 3I3 u-.-u.-s uul_.l

[ t&

| I‘I"Eﬂﬂ:(-i‘-!ﬂd"ﬁiu!mEJIHF m[:quucxm ChE B06ED b oRE-20)BRISRRSE F(36-20) 320TRIGE www.sgsgroup.cosen
Eﬁiﬁ BI06E] ¢ (S6-a0) SE1BE [ (E6-20) B207HEd s chinai@sgs.oom

Membear of the 5G5 Group (5G5 5A)




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

Report No.: GZEM190501259901
Page: 40 of 48

TEST PLOT

Maximum Peak power spectral density BLE_2402_Ant1

o Keysight Spectrum Analyzer - Swept SA E=EE=
Xl RL RF 500 DC SENSE:INT| [06:16:51 PMMay 14,2019
Center Freq 2.402000000 GHz . #Avg Type: RMS

PNO: Wide ~»— 1rig: Free Run Avg|Hold: 100/100

IFGain:Low #Atten: 40 dB

Mkr1 2.402 035 60 GHz|JEERCREUS
Ref Offset 0.9 dB
‘ILUSBIdw R;f 235990 dBm -19.393 dBm

Center Freq
2.402000000 GHz

StartFreq
2.401495100 GHz

StopFreq
2.402504900 GHz

--nm s
BNV LT
wit it

iy _Lm -

FreqOffset
0Hz

Scale Type

Center 24020000 GHz Span 1.010 MHz —

#Res BW 3.0 kHz #VBW 10 kHz Sweep 106.7 ms (8001 pts; |

Maximum Peak power spectral density BLE_2440_Ant1

Key;lght Spectrum Analyzer - Swept SA ==
[ RF 500 DC SENSE:INT] [06:22:20 PMMay 14,2019
Center Freq 2.440000000 GHz ) #Avg Type: RMS
PNO: Wide —+— 11ig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 40 dB

Mkr1 2.440 036 73 GHz Auiolie
Ref Offset 0.9 dB
1Lo dB/div R:f Zasego dBm -21.515 dBm

Center Freq
2.440000000 GHz

StartFreq
2.439488050 GHz

StopFreq
2.440511950 GHz

CF Step
102.390 kHz
Auto Man

Freq Offset
0Hz

Center 2.4400000 GHz Span 1.024 MHz

#Res BW 3.0 kHz #VBW 10 kHz Sweep 108.3 ms (8001 pts; |
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Maximum Peak power spectral density BLE_2480_Ant1

[ KEys\ghlSpeclrumAna\yzEv Swept S& = | & =)
| RL 500 DC [ SENSE:INT] | |06:20:05 PMMay 14, 2019 e —
Span 1. 00575000 MHz ] #Avg Type: RMS el LHE

PNO: Wide —— 1Tig: Free Run Avg|Hold: 100/100

IFGain:Low #Atten: 40 dB RSiF PPPPP

SelectTmce.
Ref Offset 0.9 dB Mkr1 2.480 038 22 GHz 1

Ref 23.90 dBm -23.020 dBm [ANEEEG——

Clear Write

Trace Average

ViewBlank
Trace On

Center 2.4800000 GHz Span 1.006 MHz

#Res BW 3.0 kHz #VBW 10 kHz Sweep 106.1 ms (3001 pts) _
E ﬁESTATUS

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 -6.247 -47.441 -26.25 PASS
BLE 2480 Ant1 -11.015 -48.000 -31.02 PASS
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TEST PLOT

Band-edge for RF Conducted Emissions_ BLE_2402_Ant1

s Keysight Spectrum Analyzer - Swept SA ol ]
Xl RL RF 500 DC SENSE:INT| [05:09:09 PMMay 14,2019
Center Freq 2.400000000 GHz . #Avg Type: RMS TRAC 4
PNO: Fast =»— 1rig: FreeRun Avg|Hold: 100/100 TY
IFGain:Low __ #Atten: 40 dB L LA

Auto Tune
MKr4 2,384 062 5 GHZ
Ref 23.00 dBm 47.441 dBm

Center Freq

2.400000000 GHz

StartFreq
2.370000000 GHz

StopFreq
2.430000000 GHz
Span 60.00 MHz CF Step
Sweep 5.867 ms (8001 pts) 6.000000 MHz
Auto Man
MKR, MODE| TRC| SCL| X Y FUNCTION FUNCTION WIDTH FUNCTIONVALUE =«

1 KN 24020560GHz|  6247dBm| | | | R |

P N [1[f] 2.400 000 0 GHz 50242dBm| [ 00 000000 |
| 23900000GHz| 49991dBm| | | ] FreqOffset
i 0Hz
|
Scale Type
Log Lin

IMSG [%STAT‘JS

Band-edge for RF Conducted Emissions_BLE_2480_Ant1

s Keysight Spectrum Analyzer - Swept SA ol e =]
[ SENSE:INT] |05:18:27 PMMay 14,2019

#Avg Type: RMS TRA( 4
PNO: Fast —+— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 40 dB

Auto Tune
Mkrd 2.497 420 0 GHZ
Ref 23.00 dBm -48.000 dBm

Center Freq
2483500000 GHz

StartFreq
2.453500000 GHz

StopFreq
2.513500000 GHz

Span 60.00 MHz CF Step
Sweep 5.867 ms (8001 pts) 6.000000 MHz

Auto Man

MKR| MODE TRC| SCL| X Wi FUNCTION FUNCTION WIDTH FUNCTION VALUE =
24800350 GHz| _ -11.015dBm st
2483500 0GHz| __-50.785 dBm
2.600 000 0 GHz 48.719 dBm FreqOffset
24974200 GHz| _ -48.000 dBm 0Hz
| ("
Scale Type

Log
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5.RF Conducted Spurious Emissions
resthode| Tt | any | StanFre | StopFre | RBW | VBW | L I'_V('j/’;l Limit [\
Channel [MHz] | [MHz] | [kHz] | [kHZz] [dBm]
[dBm]
BLE 2402 Ant1 30 10000 100 300 -7.369 [-45.788 27<?;69 PASS
BLE 2402 Ant1 [ 10000 | 26000 100 300 -7.369 ([-52.629 27<?;69 PASS
<-

BLE 2440 Ant1 30 10000 100 300 -8.874 ([-52.179 28.874 PASS
BLE 2440 Ant1 [ 10000 | 26000 100 300 -8.874 ([-52.220 28<8-74 PASS
BLE 2480 Ant1 30 10000 100 300 -11.919 [-50.700 31<9-19 PASS
BLE 2480 Ant1 | 10000 | 26000 100 300 -11.919 [-51.421 31319 PASS
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TEST PLOT
RF Conducted Spurious Emissions_BLE_2402_Ant1

| eysight Spectrum Analyzer - Swept 5
DC SENSE:INT]
Center Freq 2.402000000 GHz ) #Avg Type: RMS
PNO: Wide —— 11ig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 40 dB

Mkr1 2.402 054 5 GHz Auto Tune
S 054 551

CenterFreq
2.402000000 GHz

StartFreq
2.400000000 GHz

Pref i Stop Freq
2.404000000 GHz

CF Step
400.000 kHz
Auto Man

Freq Offset

0Hz
||
Scale Type

Center 2.402000 GHz p Log Lin
#Res BW 100 kHz

=R
SENSE:INT] 10
Avg Type: Log-Pwr g Peak Search
PNO: Fast (s, Trig: Free Run Avg|Hold: 62/100 Y1

IFGain:Low Atten: 30 dB

NextPeak
Ref Offset 0.9 dB

Ref 20.90 dBm —
Next Pk Right
||
Next Pk Left
||
CSE_1

Marker Delta

Mkr—RefLvl

Start 30 MHz Stop 10.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 953.1 ms (8001 pts)

MSG
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| eysight Spectrum Analyzer - Swept 5

=R

RL RF 500 DC SENSE.INT]
Center Freq 18.000000000 GHz ) #Avg Type: RMS
PNO: Fast —— 1rig: FreeRun Avg|Hold: 5/100
IFGain:Low #Atten: 30 dB

MKkr1 25.468 GHz Auto Tune
RS 25458 Gt

CenterFreq
18.000000000 GHz

StartFreq
10.000000000 GHz

Stop Freq

CSE_2 26.000000000 GHz

CF Step

1.600000000 GHz

Auto Man
Mmm | B |

ettt wiee it it Al Freq Offset
|

Scale Type

Start 10.000 GHz Log Lin
#Res BW 100 kHz #VBW 300 kHz 1.530 s (8001 pts) |

RF Conducted Spurious Emissions_BLE_2440_Ant1
J= Keysight Spectrum Analyzer - Swept A
RL RF 500 DC SENSE:INT]
#Avg Type: RMS
PNO: Wide +~»- 1rig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 40 dB
Auto Tune
Ref Offest 0.9 dB Mkr1 2.440 051 0 GHz
Ref 23.90 dBm -8.874 dBm

Center Freq

2.440000000 GHz

StartFreq

2.438000000 GHz

Pref Stop Freq

2.442000000 GHz

CF Step
400.000 kHz
Auto Man

Freq Offset
0Hz

[
Scale Type

Span 4,000 MHz [R4: Lin

#VBW 300 kHz Sweep 1.067 ms (3001 pts) —
EkSTATUS
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