INtertek

lota Quality. Assured.

OSIM INTERNATIONAL Pte. LTD.

Report Type:
FCC Part 15.247 & ISED RSS-247 RF report

Model:
0S-890

REPORT NUMBER:
191001575SHA-002

ISSUE DATE:
Dec 17,2019

DOCUMENT CONTROL NUMBER:
TTRF15.247-01_V1 © 2018 Intertek



Intertek Testing Services Shanghai
Building No.86, 1198 Qinzhou Road (North)

m te rte k Caohejing Development Zone

Shanghai 200233, China
lotal Quality. Assured.
Telephone: 86 21 6127 8200

TEST REPORT www.intertek.com
Report no.: 191001575SHA-002
Applicant: OSIM INTERNATIONAL Pte. LTD.
65 Ubi Ave 1, OSIM Headquarters, Singapore 408939
Manufacturer: DT-OSIM Healthcare Appliances (Suzhou) Co., Ltd.
China-Singapore Suzhou Industrial Park,
No. 69 Longpu Road, Xinglong Street, Suzhou, China
FCCID: ARG-0S5-890
ICID: 10142A-0S890
SUMMARY:

The equipment complies with the requirements according to the following standard(s) or Specification:
47CFR Part 15 (2018): Radio Frequency Devices (Subpart C)

ANSI €63.10 (2013): American National Standard of Procedures for Compliance Testing of Unlicensed Wireless
Devices

RSS-247 Issue 2 (February 2017): Digital Transmission Systems (DTSs), Frequency Hopping Systems (FHSs) and
Licence-Exempt Local Area Network (LE-LAN) Devices

RSS-Gen Issue 5 (April 2018): General Requirements for Compliance of Radio Apparatus

PREPARED BY: REVIEWED BY:

S'F E-J;ﬂf? X‘l ool W

Project Engineer Reviewer
Stephanie Zhang Wakeyou Wang

This report is for the exclusive use of Intertek's Client and is provided pursuant to the agreement between Intertek and its Client. Intertek's
responsibility and liability are limitedto the terms and conditions of the agreement. Intertek assumes no liability to any party, other than to the
Client in accordance with the agreement, for any loss, expense or damage occasioned by the use of this report. Only the Client is authorized to
permit copying or distribution of this report and then only in its entirety. Any use of the Intertek name or one of its marks for the sale or
advertisement of the tested material, product or service must first be approved in writing by Intertek. The observations and test results in this
report are relevant only to the sample tested. This report by itself does not imply that the material, product, or service is or has ever been
under an Intertek certification program.

TTRF15.247-01_V1 © 2017 Intertek Page 2 of 55



mte rt@k Report No.: 1910015755HA-002

lotal Quality. Assured.

TEST REPORT
REVISION HISTORY. . uiutieiiieinieteeieteteesnrasessacsressasessssasssessnsassssssssossnsasasssssssssnsassssssssessnsasassnssssssnsasassnsasnne 5
MEASUREMENT RESULT SUMIMARY ....ciuiiitietetietareressereressasesssssssssssasesssssssssssnsasssssssssssnsasssssssssssnsasassnsssane 6
1 GENERAL INFORMATION ... e ctiititetieietnteeenrereseacntessasesesensssossnsassssnsssassnsasssesssssssnsasssenssssssnsassssnsnsane 7
1.1  DESCRIPTION OF EQUIPMENT UNDER TEST (EUT) cuuenirinitiiitie ittt et et e e e et e e aaenes 7
1.2 TECHNICAL SPECIFICATION. .t ut s euentesenenseseneneesenenseseneneesenensasenensesesenseseseneesenenseseseneesesensesenensesesenensenensns 7
1.3 FREQUENCY HOPPING SYSTEM REQUIREIMENT .. .t tuttuttntententeneeneeneeneesensensenseneeseneenseneenseneeneaneesennensensennennens 8
1.4 DESCRIPTION OF TEST FACILITY. . tututtttntntttenteteteneeseseneeeeneneasesensaeesensasesensesesensasesensesesenansesensnassensnsenenens 10
2 TEST SPECIFICATIONS. .. .eiiniitiitetieenteteerareseecarosensasessscasssensasssssensssessnsasssenssssssnsasssensassssnsasssensasnne 11
2.1 STANDARDS OR SPECIFICATION 11 s ttuenseseneneesenssenenensssensesenensssssensesensnsessssnsesesensesssensesensnsesenensesenenensenen 11
2.2 IMODE OF OPERATION DURING THE TES Tt tututtrtnensenenensesensesenenessesensesensnsssssensesessnsessnsnsesensnssssnensesenenensenen 11
2.3 TEST SOFTWARE LIS Tt sttt ttentnteseneseseneesesensasenensrsesensasesensssssensesessnsssssensesesensesesensesenensssenensesenenensenen 12
2.8 TEST PERIPHERALS LIS e st tteutntesenensesenesesenssenensnsesensesesensssssensesensnsssssensesessnsssssensesenenssssnensesenenensenen 12
2.5  TEST ENVIRONMENT CONDITION: 1t tuututensensenseneenseneenseneensensensasseseasenssasensesensensensensrnsesesssssensensensensensens 12
2.6 INSTRUMENT LIS sttt tutenetneeneeneesesesesensensensensensenssnseseasseseasessnsenssnsensensensenssnsssessessensensensensensens 13
2.7  MEASUREMENT UNCERTAINTY e tuttttntensensensensenseneensensenesnsensassessasenssnsensensensensensensrnsesesseesensensensenaensens 14
3 20DB BANDWIDTH..c.utuiieitetieierteerarereecarereesaresssensssassasessssasssessassssssssssessassssssssssansassssssnssssnsasssanns 15
0 0 15
3.2 MEASUREMENT PROCEDURE. ...t uttttnsensensensensensensensensensensessassessasenssasensesensensensensensesessesseesensensensensens 15
3.3 TEST CONFIGURATION . .tuututtneeteeneesesensensensenseneensensenssasessassessaserssasensesensensensenssssesessessensensensensensens 16
3.4 TEST RESULTS OF 20D B BANDWIDTH. ..t tutenttntentenseneenseneeneenseseaneessasenseasenseasensensesensensesessessemsensensensensens 16
4 CARRIER FREQUENCY SEPARATION ..tutiuttieitetieenteteerarestecatssessasessssassssnsassssnsnssssasassssssnssssnsassssnsnsnne 17
Lt 11V S 17
4,2 TEST CONFIGURATION .. ututetnteneesesesensesensenseneenseneensensessaneessasensssensesensensensensensessenseseesessensensensenenn 17
4,3 TEST PROCEDURE AND TEST SETUP. 1 uttuttnttntententeneenseneenseneenseneeseaseasesensesensensensensensensenseseesessensensensensnn 17
4,4  TEST RESULTS OF CARRIER FREQUENCY SEPARATION ...uutueeneineeneeneeseasesensensesensensensensensensenseseesessensensensenenn 17
5 OUTPUT POWERL...c.uiiiiiiiiiteiietetetieeateteetatesisentesessasesssestesessasesssesssssssasssssssssssssasssssesssssnsassssnsnsane 18
o 700 R 181 1 18
5.2 TEST CONFIGURATION ..ttutttinteteeneesesesensensensensensensensensessensessaseesssesesensensensensensesseneeseenessensensensens 18
5.3 IMIEASUREMENT PROCEDURE. ...t ttttttttetensensensensenseneeneensensensessaseasssenseasensensensensensessesseseenesseesensensens 18
5.4 TEST RESULTS OF OUTPUT POWER ..t tutitititettt ettt ettt et eteeneessaseaseaseseaseneeseneensensesseneeseeneaseasennensens 18
6 RADIATED EIMISSIONS. ...cuiitiuietieietntietarereesatesessaressssasssessasessssnsssessassssssnsssessasessssnsssessasassssnsssensases 19
[0 R 1 19
6.2 IMIEASUREMENT PROCEDURE. ...t ttutntttentteseneseneneeseseneeseneneesesesasenensesesensaseneneessnenseseneneesenensesenenensenen 20
6.3 TEST CONFIGURATION .. euttentntenenenseneneseneneseneneesesensasenensesesensasensnsesssensesesensessnenseseneneesenensesenenensenen 21
6.4  TEST RESULTS OF RADIATED EMISSIONS. ... eutttnentetenteteteneeteneneeeeseneaseneneeseseseseneneesenensaseneneesenenseseneneneenen 22
7 CONDUCTED SPURIOUS EMISSIONS & BAND EDGE.......cccccetitieiareriecnrieencarescacnsoscasasassncnsescnsasassnsasane 26
728 R 1 N 26
7.2 TEST CONFIGURATION .. eutetentnsesenensesenensesensasenensnsessnsasesensssssensesessnsesesensesesensssesensesensnsssenensesenenensenen 26
7.3 IVIEASUREMENT PROCEDURE. ...ttt tutntesentntesenesenenersesensesenensesesensasenensrsssensesesessssnensesenensssenensesenenensenen 26
7.4 TEST RESULTS OF CONDUCTED SPURIOUS EMISSIONS & BAND EDGE. .. viuvntiriniitirieereneereeneneesenenenseneneasenenenaansn 27
8 POWER LINE CONDUCTED EIMISSION. ....ctutitietriieinrereeenrreecaresescnssteesasesssensssessasessscnsssassasasssensasansases 28
220 N 11V S 28
8.2 TEST CONFIGURATION .. utuutnteneenensensensenseneenseneenseneanseasessaseesensessesenseasensensensensrnsesessessensessensensensenenn 28

TTRF15.247-01_V1 © 2018 Intertek Page 3 of 55



mte rt@k Report No.: 1910015755HA-002

lotal Quality. Assured.

TEST REPORT
8.3 IMIEASUREMENT PROCEDURE. ..ttt tstntnsesenssenenensesensesenenensssssssensnessesensesensnsesensnsssensnseseneesesensnersenensess 29
8.4  TEST RESUITS OF POWER LINE CONDUCTED EMISSION 4.t tususesenensenensesenenensesensesensnsssenensesensnsssensnsesensnersenensess 30
9 NUMBER OF HOPPING FREQUENUCIES.....cccititriieierrieenrereerarereecasereesaresssensssessasessssnssssssasasssensasansases 32
L5 Tt 11 s 32
0.2 TEST CONFIGURATION .. utuuttutetenesensensensaneenseneenseneensaaeessaseesensesensensesensensensensrnsesemnsesensessensensensenenn 32
9.3 TEST PROCEDURE AND TEST SETUP. 1t uttutentententenseneenseneenseneensaneeseaseasensensesensensensensrnseneensesensersenseneensenenn 32
9.4  TEST RESULTS OF NUMBER OF HOPPING FREQUENCIES ....uvuuenteteeneesesesensensenseneenseneensensensensesessessensensensenenn 32
1O  DWELLTIIMIEE....c.uciieiiiiiitieteteteeretenseasensensensensanssnssnssssssssssssessessensansensensansanssnssasasssssssensensensansanse 33
10.1 8 Pt 33
10.2 TEST CONFIGURATION . uttuetuteteeteetesesesensenseneensensensenseneaseessasesesensensenssnsensensenssssssersensensenseneenes 33
10.3 TEST PROCEDURE AND TEST SETUP. 1t ttttnttntentensenteneeneeneeneeneaseeseasesesenseasensensensensensessenesseasessensensenes 33
10.4 TEST RESULTS OF DWELL TIMIE. et e ttettiteteetet ettt et et eneeneeteeseeseaseseasenseseneansensenseneeseenersensensenseneenss 34
11  OCCUPIED BANDWIDTH..ccuttttttteiereteneetententearensesssasescsssssssssssessessessensensensssssnsasssasssessessensensensansanse 35
11.1 LY PPt 35
11.2 IV EASUREMENT PROCEDURE. ...t ettt eneensenteneeneeneeneeseaneassasesesesesensensensensensenseseessenesseasensensensensens 35
11.3 TEST CONFIGURATION . uttutttteteeneesesesesensenseneensensenseneensaseessasesesensensensensensensensessenesseesensensennenes 35
11.4 THE RESULTS OF O CCUPIED BANDWIDTH. 1.t tuttnttntent et ettt eneeneeneeseaseaseaseseseneesensensensensenerseasensenseneenes 35
12  ANTENNA REQUIREMENT...ccuttieiutetietaterearareseecaresensasessssassssnsasesssssssssnsasesssssssssnsasasssssssssnsassssnsasnns 36
APPENDIX A .eiiiiniiiiieiieietiietatateseetetessasesessssssessnsassssssssessnsasesssssssssnsassessnsssossnsassssnssssssnsasssssssssssnsasssnss 37
RE O UTPUT POWER . vttittittt ettt ettt ettt et e ettt et et et e e et eae e e et s eaeea s aees et e s eseneeasensenseneenseneenearensensennenes 37
LR YT Lo [ Mo D o [ o S 37
20D B DOWN BANDWIDTH .t tuttttettteteneteneneeeesensseneneessseneasenensesesesasenensessseseseseneessnenseseneneesenensesenenensenen 39
TESERESUIT AN A DATA.........oeeeeeieie ettt ettt ettt ettt ettt ettt ettt e e e anans 39
L2105 TN N0 YT 0 1 TS 41
TESERESUIT AN A DATA.........oeeeeeieie ettt ettt ettt ettt ettt ettt ettt e e e anans 41
TRANSMITTER SPURIOUS EMISSION ...t ututtitenteseneneesenenseseneneeseneseseneneeseneasesenssesensnsesensnsesensnsesenssnesensnsenenens 43
TESERESUIT AN A DOTA . ... .ottt e et ettt ettt ettt eenens 43
FREQUENCY BAND EDGE .. .tutiitiiiit ettt ettt et ettt et e e et e e et e a e e e e e e e s e e et e e e s e e easeneaneaaeaneanensenseneenseneenes 48
TESERESUIT ANA DOTA. ...ttt ettt e e et ettt ettt eenans 48
DWW ELL TIMIE . 1 et tttttettet et et et e et es e e e et e e s esea s e et enasesensassenssesensaesensnsenenssssensnsesensssssensnsesensnessensnsenenens 50
TESERESUIT ANA DOTA. ...ttt ettt e e et ettt ettt eenans 50
CARRIER FREQUENCY SEPARATION ...t uuttesesensensenseneensensensensensensensasseseasensensenssnsensensensensrnsssessessensensensensensens 52
TESERESUIT ANA DOLA. ...ttt e e e ettt ettt aaaas 52
HOPPING CHANNEL NUNMBERS ..« vttt ttttttetetteesesesesenseseneensensenerasensassesensensssesesensensensensrneeseesersensersenseneenes 54
TESERESUIT ANA DOLA. ...ttt e e e ettt ettt aaaas 54

TTRF15.247-01_V1 © 2018 Intertek Page 4 of 55



mte rtek Report No.: 1910015755HA-002

lotal Quality. Assured.

TEST REPORT
Report No. Version Description Issued Date
191001575SHA-002 Rev. 01 Initial issue of report Dec 17, 2019

TTRF15.247-01_V1 © 2018 Intertek Page 5 of 55



iNntertek

lotal Quality. Assured.

Report No.: 1910015755HA-002

TEST REPORT
TESTITEM FCC REFERANCE IC REFERANCE RESULT
. RSS-247 Issue 2
20 dB Bandwidth 15.247(a)(1) Clause 5.1 Pass
Carrier Frequency Separation 15.247(a)(1) RSS-247lIssue 2 Pass
Clause 5.1
Output power 15.247(b)(1) RSS-247Issue 2 Pass
Clause 5.4
Radiated Emissions 15.205 & 15.209 RSS-Genlssue > Pass
Clause 8.9&8.10
Conducted Spurious Emissions & Band 15.247(d) RSS-247 Issue 2 Pass
Edge Clause 5.5
Power line conducted emission 15.207 RS5-Genlssue 5 Pass
Clause 8.8
Number of Hopping Frequencies 15.247(a)(1)(iii) RS5-247Issue 2 Pass
Clause 5.1
Dwell time 15.247(a)(1)(iii) | Too-247lssue2 Pass
Clause 5.1
RSS-Genlssue 5
Occupied bandwidth - Tested
Clause 6.6
Antenna requirement 15.203 - Pass

Notes: 1: NA =Not Applicable
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1.1 Description of Equipment Under Test (EUT)

Product name:

Massage Chair

Type/Model:

0s-890

Description of EUT:

There isone model only.
The device contains wifi as wellas Bluetoothfunctions. Here only the
Bluetooth function was assessed in this report.

Rating: 110-120V~60Hz

Category of EUT: Class B

EUT type: [ Table top X Floor standing
Software Version: /

Hardware Version: /

Sample received date: Nov 20, 2019

Date of test:

Nov 20, 2019 — Dec 16, 2019

1.2 Technical Specification

Frequency Range:

2400MHz~ 2483.5MHz

Support Standards:

Bluetooth 4.2 (BR+EDR)

Modulation Technique:

Frequency Hopping Spread Spectrum(FHSS)

Type of Modulation:

GFSK, /4 DQPSK, 8DPSK

Channel Number:

79 (0 - 78)

Data Rate:

1Mbps, 2Mbps, 3Mbps

Channel Separation:

1 MHz

Antenna:

Internal PCB antenna, 0dBiPeak gain

TTRF15.247-01_V1 © 2018 Intertek
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1.3 Frequency Hopping System Requirement
Test Requirement: Section 15.247 (a)(1), (g), (h) requirement:

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

Frequency hopping spread spectrum systems are not requiredto employ all available hopping

channels during each transmission. However, the system, consisting of both the transmitter and the
receiver, must be designed to comply withall of the regulationsin this section shouldthe transmitter be
presented with a continuous data (or information) stream. In addition, a system employing short
transmission bursts must comply with the definition of a frequency hopping system and must distribute
itstransmissions over the minimum number of hopping channels specifiedin this section.

The incorporation of intelligence within a frequency hopping spread spectrum system that permitsthe
system to recognize other users within the spectrum band so that it individually and independently
chooses and adaptsits hop setsto avoid hopping on occupiedchannelsis permitted. The coordination
of frequency hopping systemsin any other manner for the express purpose of avoiding the
simultaneous occupancy of individual hopping frequencies by multiple transmittersis not permitted.

Compliance for section 15.247(a)(1)

According to Bluetooth Core Specification, the pseudorandom sequence may be generatedin anine
stage shift register whose 5th and 9th stage outputs are added in a modulo-two addition stage. And the
result isfed back to the input of the first stage. The sequence begins with the first ONE of 9 consecutive
ONEs;

i.e.the shift registerisinitialized withnine ones.

e Number of shift register stages: 9

¢ Length of pseudo-random sequence: 2°-1 =511 bits

¢ Longest sequence of zeros: 8 (non-inverted signal)

I i
/+\=

Py

Linear Feedback Shift Register for Generation of the PRBS sequence
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An example of Pseudorandom Frequency Hopping Sequence as follow:
206246 77 7 64 8 73

Tl —

Each frequency used equally on the average by each transmitter.

According to Bluetooth Core Specification, Bluetooth receivers are designed tohave input and IF
bandwidthsthat match the hopping channelbandwidths of any Bluetooth transmitters and shift
frequenciesin synchronization with the transmittedsignals.

Compliance for section 15.247(g)

According to Bluetooth Core Specification, the Bluetooth system transmits the packet withthe
pseudorandom hopping frequency with a continuous data and the short burst transmissionfrom the
Bluetooth system is also transmitted underthe frequency hopping system with the pseudorandom
hopping frequency system.

Compliance for section 15.247(h)

According to Bluetooth Core specification, the Bluetooth systemincorporates withan adaptive

system to detect other user withinthe spectrum band so that it individually and independently to avoid
hopping on the occupied channels.

According to the Bluetooth Core specification, the Bluetooth system is designed not have the ability to
coordinate withother FHSS Systemin an effort to avoid the simultaneous occupancy of individual
hopping frequencies by multiple transmitter.

TTRF15.247-01_V1 © 2018 Intertek Page 9 of 55
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1.4 Description of Test Facility

Report No.: 1910015755HA-002

Name: Intertek Testing Services Shanghai

Address: Building 86, No. 1198 Qinzhou Road(North), Shanghai 200233, P.R. China
Telephone: 862161278200

Telefax: 862154262353

CNAS Accreditation Lab
Registration No. CNAS L0139

The test facility is
recognized,

certified, or

i L
accredited by thesd FCC Accredited Lab

Designation Number: CN1175

organizations:
IC Registration Lab

Registration code No.: 2042B-1

VCCI Registration Lab
Registration No.: R-4243,G-845, C-4723,T-2252

NVLAP Accreditation Lab
NVLAP LAB CODE: 200849-0

A2LA Accreditation Lab
Certificate Number: 3309.02

TTRF15.247-01_V1 © 2018 Intertek Page 10 of 55
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2.1 Standards or specification

47CFR Part 15 (2018)

ANSI C63.10 (2013)

RSS-247 Issue 2 (February 2017)
RSS-Gen Issue 5 (April 2018)

2.2 Mode of operation during the test

While testing the transmitter mode of the EUT, the internal modulation is applied.
All the functions of the host device except the BT module were set on stand-by mode.

The test setting software is offered by the manufactory. The pre-scan for the conducted powerwith all
ratesin each modulation and bands was used, and the worst case was found and used in all test cases.

The worst-case modulation configuration:

Worst Modulation Used for Conformance Testing

Bluetooth Mode Data Rate Packet Type Worst Mode

GFSK BR-1Mbps DH1,DH3,DH5
BR-1Mbps DH5

n/4 DQPSK EDR-2Mbps 2DH1,2DH3,2DH5 EDR-2Mbps 2DH5
EDR-3Mbps 3DH5

8DPSK EDR-3Mbps 3DH1,3DH3,3DH5

Note: The EDR-3Mbps 3DH5 mode was chosen for radiation emission bellow 1GHz and Conducted
emission testing as representative in this report.

The power setting parameter:

The worst-case power setting parameter

Test software Version ISRT_V2.1.29.4872
Modulation Mode 2402MHz 2441 MHz 2480MHz
BR-1Mbps Default value Default value Default value
EDR-2Mbps Default value Default value Default value
EDR-3Mbps Default value Default value Default value

Radiated test mode: EUT transmitted signal with BT antenna while the motor of the host is disabled;
Conducted test mode: EUT transmitted signal from BT RF port connected to SAdirectly;

TTRF15.247-01_V1 © 2018 Intertek Page 11 of 55
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2.3 Test software list

Report No.: 1910015755HA-002

Test Items Software Manufacturer Version
Conducted emission ESxS-K1 R&S V2.1.0
Radiated emission ES-K1 R&S V1.71
2.4 Test peripherals list
Item No. Name Band and Model Description
1 iPod Apple A1199 /
2 Laptop computer HP ProBook 6470b /
2.5 Test environment condition:
Test items Temperature Humidity
20 dB Bandwidth
Output power
Carrier Frequency Separation
Number of Hopping Frequencies 23°C 49% RH
Dwell time
Occupied bandwidth
Conducted Spurious Emissions & Band Edge
Power line conducted emission 23°C 49% RH
Radiated Emissions 23°C 49% RH

TTRF15.247-01_V1 © 2018 Intertek
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2.6 Instrument list

Report No.: 1910015755HA-002

Conducted Emission/Disturbance Power/Tri-loop Test/CDN method

Used Equipment Manufacturer Type Internal no. Due date
X Test Receiver R&S ESCS 30 EC 2107 2020-07-14
X A.M.N. R&S ESH2-75 EC 3119 2020-11-28
Radiated Emission
Used Equipment Manufacturer Type Internal no. Due date
X Test Receiver R&S ESIB 26 EC 3045 2020-09-16
X Bilog Antenna TESEQ CBL6112D EC 4206 2020-12-09
AFS42-
X Pre-amplifier R&S 00101800-25-S- EC5262 2020-06-11
42
X Horn antenna R&S HF 906 EC 3049 2020-11-15
O Horn antenna ETS 3117 EC 4792-1 2020-02-25
O Horn antenna TOYO HAP18-26 W EC 4792-3 2020-07-09
O Active loop Schwarzbeck FMZB1519 EC 5345 2020-03-14
antenna
RF test
Used Equipment Manufacturer Type Internal no. Due date
X Spectrum Analyzer Keysight N9030A EC 6078 2020-6-11

TTRF15.247-01_V1 © 2018 Intertek
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2.7 Measurement uncertainty

The measurement uncertainty represents an expanded uncertainty expressed at approximately
the 95% confidence level using a coverage factor of k=2.

Testitem Measurement uncertainty

Maximum peak output power +0.74dB

Radiated Emissions inrestricted frequency

+4.90dB
bands below 1GHz
Radiated Emissions inrestricted frequency
+5.02dB
bands above 1GHz
Emission outside the frequency band +2.89dB
Power line conducted emission +3.19dB

TTRF15.247-01_V1 © 2018 Intertek Page 14 of 55
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Test result: Pass
3.1 Limit

D Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum
of 25 kHz or the 20dB bandwidth of the hopping channel, whicheveris greater.

|Z| Frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel
carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping
channel, whichever is greater, provided the systems operate with an output powerno greater than
125mW.

3.2 Measurement Procedure

a) The spectrum analyzer center frequency is set to the nominal EUT channel centerfrequency.The
span range for the EMI receiver or spectrum analyzer shall be betweentwo times and five times
the OBW.

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

c) Setthereferencelevel ofthe instrument asrequired, keeping the signal from exceeding the
maximum input mixer levelfor linear operation. In general, the peak of the spectral envelope shall
be more than [10 log (OBW/RBW)] below the reference level.

d) Stepsa)through c) mightrequire iteration to adjust withinthe specified tolerances.

e) The dynamicrange ofthe instrument at the selected RBW shall be morethan 10 dB below the
target “—xx dB down” requirement; that is, if the requirement calls for measuring the-20dB OBW,
the instrument noise floor at the selected RBW shall be at least 30 dB below the reference value.

f) Setdetection mode to peak and trace mode to max hold.

g) Determine thereferencevalue: Setthe EUTto transmit an unmodulated carrier or modulated
signal, as applicable. Allow the trace to stabilize. Set the spectrum analyzer marker to the highest
level of the displayed trace (thisisthe referencevalue).

h) Determine the “—xxdB down amplitude” using [(reference value) - xx]. Alternatively, this
calculation may be made by using the marker-delta function of the instrument.

i) Ifthereferencevalue isdetermined by an unmodulated carrier, then turnthe EUT modulation ON,
and either clear the existing trace or start anew trace on the spectrum analyzer and allow the new
trace to stabilize. Otherwise, the trace from step g) shall be used for step j).

j)  Place two markers, one at the lowest frequency and the other at the highest frequency of the
envelope of the spectral display, such that each marker is at or slightly below the “~xxdB down
amplitude” determined in step h). Ifamarkerisbelow this “~xxdB down amplitude” value, thenit
shall be as close as possible to thisvalue. The occupied bandwidth is the frequency difference
between the two markers. Alternatively, set a marker at the lowest frequency of the envelope of
the spectral display, such that the markeris at or slightly below the “-xx dB down amplitude”
determinedinstep h). Reset the marker-delta function and move the marker to the other side of
the emission until the delta marker amplitudeis at the same levelasthe reference marker

TTRF15.247-01_V1 © 2018 Intertek Page 15 of 55
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amplitude. The marker-delta frequency reading at this pointis the specified emission bandwidth.

k) The occupied bandwidth shall be reported by providing plot(s) of the measuring instrument display;
the plot axes and the scale units per division shall be clearly labeled. Tabular data may be reported
in addition to the plot(s).

3.3 Test Configuration

\

EUT Spectrum Analyzer

3.4 Test Results of 20dB bandwidth

Please refer to Appendix A.
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Test result: Pass
4.1 Limit

] Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.

X Frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping
channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth
of the hopping channel, whichever is greater, provided the systems operate with an output
power no greaterthan 125mW.

4.2 Test Configuration

A

EUT Spectrum Analyzer

4.3 Test Procedure and test setup

The EUT shall have its hopping function enabled. Use the following spectrum analyzersettings:
a) Span:Wide enough to capture the peaks of two adjacent channels.
b) RBW: Start with the RBW set to approximately 30% of the channel spacing; adjust as necessary to
best identify the center of each individual channel.
c) Video (or average)bandwidth (VBW) > RBW.
d) Sweep: Auto.
e) Detector function: Peak.
f) Trace: Max hold.
g) Allow the trace to stabilize.
Use the marker-delta function to determine the separation between the peaks of the adjacent channels.

Compliance of an EUT with the appropriate regulatory limit shall be determined. A plot of the data shall
be included in thetest report.

4.4 Test Results of Carrier Frequency Separation

Please refer to Appendix A.
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Test result: Pass

5.1 Limit

For frequency hopping systems operatingin the 2400-2483.5 MHz band employing at least 75 non-
overlapping hopping channels, and all frequency hopping systemsin the 5725-5850 MHz band: 1 watt.
(The e.i.r.p. shall not exceed4 W)

If the transmitting antenna of directional gain greater than 6dBiis used, the powershall be reduced by
the amount in dB that the directional gain of the antenna exceeds 6dBi.

5.2 Test Configuration

\

EUT Spectrum Analyzer

5.3 Measurement Procedure

Thisis an RF-conducted test to evaluate maximum peak output power. Use a direct connection between
the antenna port ofthe unlicensed wireless device and the spectrum analyzer, throughsuitable
attenuation. The hopping shall be disabled for this test:
a) Use the following spectrum analyzer settings:
1) Span: Approximately five timesthe 20dB bandwidth, centered on a hopping channel.
2) RBW > 20 dB bandwidth of the emission being measured.
3) VBW > RBW.
4) Sweep: Auto.
5) Detector function: Peak.
6) Trace: Max hold.
b) Allow trace to stabilize.
c) Use the marker-to-peak function to setthe marker to the peak of the emission.
d) Theindicated level isthe peak outputpower, after any corrections for external attenuators and
cables.
e) Aplotofthe test resultsand setup description shall beincluded in the test report.

5.4 Test Results of Output Power

Please refer to Appendix A.
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Test result: Pass
6.1 Limit

The radiated emissions which fall in the restricted bands, must also comply with the radiated
emission limits specified showed as below:

Frequencies Field Strength Measurement Distance
(MHz) (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
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6.2 Measurement Procedure

a) The EUT was placed on the floor at 3 meter chamber room for test. The turntable was rotated 360
degreesto determinethe positionofthe highest radiation.

b) The EUT was set 3 meters away from the interference-receiving antenna, which was mountedon
the top of avariable-height antennatower.

c) The height ofantennaisvaried from one meter to four meters above the ground to determine the
maximum value of the field strength. Bothhorizontal and vertical polarizations of the antennaare
set to make the measurement.

d) Foreach suspected emission, the EUT was arranged to its worst case and then the antenna was
tuned to heightsfrom 1 meter to 4 meters and the turntable was turned from 0 degreesto 360
degreesto find the maximum reading.

e) The test-receiver systemwas set to quasi-peak detect function and specified bandwidth with
maximum hold mode when thetestfrequency is below 1 GHz.

f) The test-receiver systemwas set to peak and average detect function and specified bandwidth with
maximum hold mode when thetestfrequency is above 1 GHz. Ifthe peak reading value also meets
average limit, measurement withthe average detector is unnecessary.

Note:
1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120kHz for
Quasi-peak detection (QP) at frequency 30-1GHz.

2. Theresolution bandwidth of test receiver/spectrum analyzeris 1 MHz and the video bandwidth is 3
MHz for Peak detection (PK) at frequency above 1GHz.

3. Theresolution bandwidth of test receiver/spectrum analyzeris 1 MHz and the video bandwidth is >
1/T (Duty cycle < 98%) or 3 x RBW (Duty cycle 2 98%) for Average detection (AV) at frequency above
1GHz.

4. All modesofoperation were investigated and the worst-case emissions are reported.
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6.3 Test Configuration

For Radiated emission lower than 1GHz:

NAAAAAAAAAAAY
h

\Antenna mast

> EUT

A

Turntable

VAVAVA
AAAA

Test receiver

For Radiated emission above 1GHz:

VVVVVVVVVVVVV

\ Horn Antenna
AAAAAAA o
/ |

Turntable

\AY

i

AAAAA

\

Spectrum Analyzer
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6.4 Test Results of Radiated Emissions

The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result which was 20dB
lower than the limitline per 15.31(o) was not reported.

Horizontal
Level [dBuV/m]
80
70
60
50
|
40 X
X X X
XX : |
30 it < | e i l........ ...... Ll 1
20 ..........
10
0
30M 50M 70M 100M 200M  300M 500M 700M 1G
Frequency [Hz]
x  MES 00s890-h3 red
MES 00s890-h3_pre
— LIM FCC15F 3 QP Field Strength QP
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Vertical

Level [dBuV/m]
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Radiated emission <1GHz
Correct Corrected . . .
Antenna Frt:l?/lu:zr)\cy Factor Reading ( dII;:JT/I/tm) IVI(::;g)m Detector
(dB/m) (dBuV/m)
H 166.07 41.30 10.1 43.5 2.2 PK
\ 30.00 37.60 21.3 40.0 2.4 QpP
Vv 49.43 36.20 9.7 40.0 3.8 QP
\ 78.59 36.00 9.6 40.0 4.0 QP
\Y 86.37 35.10 10.1 40.0 4.9 PK
\ 166.07 41.40 10.1 43.5 2.1 QpP
\Y 191.34 42.30 11.2 43.5 1.2 PK
\ 599.55 42.20 20.8 46.0 3.8 PK
Vv 823.10 39.70 23.9 46.0 6.3 PK
Radiated emission >1GHz, GFSK (DH5) Modulation
Frequency Correct Corretfted Limit Margin
CH Antenna (MHz) Factor Reading (dBuV/m) (dB) Detector
(dB/m) (dBuV/m)
H 2402.00 30.70 100.50 Fundamental / PK
L H 2390.00 30.20 44.60 74.00 29.40 PK
H 4804.00 -1.50 46.80 74.00 27.20 PK
M \Y, 2441.00 30.70 100.30 Fundamental / PK
Vv 4882.00 -1.10 46.40 74.00 27.60 PK
H 2480.00 30.70 99.70 Fundamental / PK
H \Y 2483.50 31.52 45.60 74.00 28.40 PK
\ 4960.00 -0.80 45.50 74.00 28.50 PK
Radiated emission >1GHz, 8DPSK (3DH5) Modulation:
Frequency Correct Correcfted Limit Margin
CH Antenna (MHz2) Factor Reading (dBuV/m) (dB) Detector
(dB/m) (dBuV/m)
H 2402.00 30.70 100.90 Fundamental / PK
L H 2390.00 30.20 44.70 74.00 29.30 PK
H 4804.00 -1.50 47.00 74.00 27.00 PK
M Vv 2441.00 30.70 101.10 Fundamental / PK
\Y 4882.00 -1.10 46.70 74.00 27.30 PK
H 2480.00 30.70 100.40 Fundamental / PK
H Vv 2483.50 31.52 45.40 74.00 28.60 PK
\ 4960.00 -0.80 45.80 74.00 28.20 PK
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Remark: 1. Correct Factor = Antenna Factor + Cable Loss (+ Amplifier, for higherthan 1GHz), the value
was added to Original Receiver Reading by the software automatically.
2. Corrected Reading = Original Receiver Reading + Correct Factor
3. Margin = Limit - Corrected Reading
4.Ifthe PK Corrected Readingis lower than AV limit, the AV test can beelided.

Example: Assuming Antenna Factor = 30.20dB/m, Cable Loss = 2.00dB,
Gain of Preamplifier = 32.00dB, Original ReceiverReading = 10.00dBuV,
Limit = 40.00dBuV/m.
Then Correct Factor=30.20 + 2.00 — 32.00= 0.20dB/m;
Corrected Reading = 10dBuV + 0.20dB/m = 10.20dBuV/m;
Margin = 40.00dBuV/m -10.20dBuV/m = 29.80dB.
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Test result: Pass

7.1 Limit

In any 100kHz bandwidth outside the frequency band in which the spread spectrum intentional radiator
isoperating, the radio frequency power thatis produced by the intentional radiator shall be at least 20
dB below that in the 100kHz bandwidth withinthe band that contains the highest level of the desired
power.

7.2 Test Configuration

A

EUT Spectrum Analyzer

7.3 Measurement Procedure

a) Connectthe EMIreceiver or spectrum analyzerto the EUT using an appropriate RF cable connected

to the EUT output. Configure the spectrum analyzer settings as described in step e)

b) Setthe EUTto the lowest frequency channel(for the hopping on test, the hopping sequence shall
include the lowest frequency channel).

c) Setthe EUTto operate at maximum outputpower and 100% duty cycle, or equivalent “normal
mode of operation” as specified in6.10.3. of ANSI C63.10.

d) If using the radiated method, then use the applicable procedure(s) of 6.4, 6.5, or 6.6 of ANSI C63.10,
and orient the EUT and measurement antenna positions to produce the highest emission level.

e) Perform the test asfollows:

1) Span: Wide enough to capture the peak level of the emissionoperating on the channelclosest
to the band edge, as well as any modulation products that fall outside of the authorized band
of operation.

2) Reference level: Asrequired to keep the signal from exceeding the maximum instrument input
mixer levelfor linear operation.In general, the peak of the spectral envelope shall be more
than [10 log (OBW/RBW)] below the reference level.

3) Attenuation: Auto (at least 10 dB preferred).

4) Sweep time: Coupled.

5) Resolution bandwidth: 100kHz

6) Video bandwidth: 300 kHz

7) Detector: Peak

8) Trace: Max hold

f)  Allow the trace to stabilize. For the test with the hopping function turned ON, this can take several
minutesto achieve areasonable probability of intercepting any emissions due to oscillator
overshoot.
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g) Setthe marker onthe emissionat the band edge, or on the highest modulation product outside of
the band, if thislevel is greaterthan that at the band edge. Enable the marker-delta function, and
then use the marker-to-peak function to move the marker to the peak of the in-band emission.

h) Repeatstep c)through step e)for every applicable modulation.

i) Setthe EUTto the highest frequency channel (for the hopping on test, the hopping sequence shall
include the highest frequency channel) and repeat step c) through step d).

j)  The band-edge measurement shall bereported by providing plot(s) of the measuring instrument
display; the plot axes and the scale units per division shall be clearly labeled. Tabular data may be
reported in addition to the plot(s).

7.4 Test Results of Conducted Spurious Emissions & Band Edge

Please refer to Appendix A
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Test result: Pass
8.1 Limit
Conducted Limit (dBuV)
Frequency of Emission (MHz)
QP AV
0.15-0.5 66 to 56* 56 to 46 *
0.5-5 56 46
5-30 60 50
* Decreases with the logarithm of the frequency.
8.2 Test Configuration
[TTTTTTTTET ! EUT
i Peripheral
1 . 1
! devices L _J]
— ——— — — | ————— I
1
1
1
1
_____ | R
| LUSN LISN EMI receiver
1 1
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8.3 Measurement Procedure

Measured levels of ac power-line conducted emission shall be the emission voltages from the voltage
probe, where permitted, or acrossthe 50 Q LISN port (to whichthe EUTis connected), where permitted,
terminated into a 50 Q measuring instrument. All emission voltage and current measurements shall be
made on each current-carrying conductorat the plugendofthe EUT power cord by the use of mating
plugs and receptacles on the LISN,if used. Equipment shallbe tested with power cords that are normally
supplied or recommended by the manufacturer and that have electrical and shielding characteristics
that are the same as those cords normally supplied or recommended by the manufacturer. For those
measurements usinga LISN, the 50 Q measuring port is terminated by a measuring instrument having
50 Qinputimpedance. All other ports are terminated in 50 Q loads.

Floor-standing devices shall be placed either directly on the reference ground-plane or on insulating
material asdescribed in ANSI C63.4.

The bandwidth of the test receiverisset at 9 kHz.
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8.4 Test Results of Power line conducted emission

L line
B oP AN

ot L
-10
=20 | [
0.15 1.0 10.0 200
MHz
Frequency QuanPk  Limil Delta fversge  Lim el
MHz B B Sl e 4
JP.13443  44.59 63.85 18.26 ~ 42.84 = 53.85 10.981
0.23558 40, 55 6. 25 2L.67 7. 06 E2. 25 14,28
0.61L44 36,54 56.00  19.16 36.02 46. 00 9,593
3. 34903 41,53 536.00 14.47 i9. g% 46.00 G.1l
4. 00607 41,61 56 .00 14.19 6. 72 46.00 T.28
5.21792 51.495 G, 00 B.05 47. 86 50,00 2.14
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N line

dBiE QP Ay
a0 : T o : : 7 s

] X
-1
90 i Voo I : i 1 . |
0.15 10 10.0 a0.0
hHz
Freguesncy Ques Pk Limi Dela Average Lk Delta
MHz dBEs dEHE de s dERs dB
0. 19443 35.85 £3.85 28.00 35. 10 L3.85 18.%5
1,05895 1 56 11,34 i a4, 68
3, 34903 A0, 13 2600 15,87 37.22 d6. 00 .73
4. 00807 34,35 6. 00 al.Bd 2. 60 46. 00 16,40
4, 533 32,07 6. 00 16.93 aG. 60 46,00 9. 40
6.21792 A6, 81 G0, 00 13,149 40, 23 50,00 Q.77

Remark: 1. Correct Factor=LISN Factor + Cable Loss, the value was added to Original Receiver Reading
by the software automatically.
2. Corrected Reading = Original Receiver Reading + Correct Factor
3. Margin = Limit - Corrected Reading
4. Ifthe PK Corrected Reading is lower than AV limit, the AV test can be elided.
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Test result: Pass

9.1 Limit

Number of Hopping Frequenciesin the 2400-2483.5 MHz band shall use at least 15 channels.

9.2 Test Configuration

EUT

A

Spectrum Analyzer

9.3 Test procedure and test setup

The EUT shall have its hopping function enabled. Use the following spectrum analyzersettings:

a) Span:The frequency band of operation. Depending on the numberof channels the device supports,
it may be necessary to divide the frequency range of operation across multiple spans, to allow the
individual channels to be clearly seen.

b) RBW:To identify clearly the individual channels, set the RBW to less than 30% of the channel

spacing or the 20 dB bandwidth, whichever is smaller.
c) VBW =RBW.

d) Sweep: Auto.

e) Detectorfunction: Peak.

f)  Trace: Max hold.

g) Allow the trace to stabilize.

9.4 Test Results of Number of Hopping Frequencies

Please refer to Appendix A
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Test result: Pass

10.1 Limit

The dwell time on any channelshall not be greaterthan 0.4 seconds within a period of 0.4 seconds
multiplied by the number of hopping channels employed. Frequency hopping systems may avoid or
suppress transmissions on a particular hopping frequency provided that a minimum of 15 channels are
used.

10.2 Test Configuration

A

EUT Spectrum Analyzer

10.3 Test procedure and test setup

The EUT shall have its hopping function enabled. Use the following spectrum analyzersettings:

a) Span:Zero span, centered on ahoppingchannel.

b) RBW shall be < channel spacing and where possible RBW should beset >>1 /T, where Tisthe
expected dwelltime per channel.

c) Sweep: Asnecessary to capture the entiredwell time per hopping channel; where possible use a
video trigger and trigger delay so that the transmitted signal starts a little to theright of the start of
the plot. The trigger level might need slightadjustment to prevent triggering when the system hops
on an adjacent channel; asecond plot mightbe needed with alongersweep time toshow two
successive hopson achannel.

d) Detectorfunction: Peak.

e) Trace: Max hold.

Use the marker-delta function to determine the transmit time per hop. If this value varies with different
modes of operation (data rate, modulation format, number of hopping channels, etc.), then repeat this
test for each variation in transmit time.

Repeat the measurement using alongersweep time to determine the number of hops over the period
specified in the requirements. The sweep time shall be equal to, or less than, the period specified in the
requirements. Determine the number of hops over the sweeptimeand calculate the total number of
hopsin the period specified in the requirements, using the following equation:

(Number of hopsin the period specified in the requirements) = (number of hops on spectrum analyzer)
x (period specified in therequirements / analyzer sweeptime)
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The average time of occupancy is calculated from the transmit time per hop multiplied by the number of
hopsinthe period specified in the requirements. If the number of hopsin a specific time varies with

different modes of operation (data rate, modulation format, number of hopping channels, etc.), then
repeat thistest for each variation.

The measured transmit time and time between hops shall be consistent with the values described in the
operational description for the EUT.

10.4 Test Results of Dwell Time

Please refer to Appendix A
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Test result: Tested

11.1 Limit

None

11.2 Measurement Procedure

Report No.: 1910015755HA-002

The occupied bandwidth per RSS-Gen Issue 5 Clause 6.6 was measured using the Spectrum Analyzer.

The span of the analyzer shall be set to capture all products of the modulation process, including the

emission skirts.

The resolution bandwidth (RBW) shall be in the range of 1% to 5% of the occupied bandwidth (OBW)

and video bandwidth (VBW) shall be approximately 3x RBW.

11.3 Test Configuration

EUT

11.4The results of Occupied Bandwidth

Please refer to Appendix A
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Requirement:

An intentional radiator shall be designed toensurethat no antenna other than thatfurnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of an
antennathat usesaunique couplingto theintentional radiator shall be considered sufficient to comply
with the provisions of this section.

Result:
EUT uses permanently attached antenna to theintentional radiator, so it can comply with the provisions
of thissection.
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RF Output Power
Test Result and Data

BT Maximum Output Power

Mode | Test (F,\;li'qzl)’ency Packet Type | Power (dBm) | EIRP (dBm) Result
GFSK 2402 DH5 267 267 Pass
GFSK 2441 DH5 2,66 2.66 Pass
GFSK 2480 DH5 214 214 Pass
8DPSK 2402 3DH5 2.95 2.95 Pass
8DPSK 2441 3DH5 3.00 3.00 Pass
8DPSK 2480 3DH5 2.46 2.46 Pass
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20dB Down Bandwidth
Test Result and Data

BT Occupied 20dB Bandwidth

Mode jle=t (F I\Slcla_lqzt;ency Packet Type e B(I?(ia_'nz?widm Result
GFSK 2402 DH5 593.5 Pass
GFSK 2441 DH5 531.9 Pass
GFSK 2480 DH5 592.6 Pass
8DPSK 2402 3DH5 1050.5 Pass
8DPSK 2441 3DH5 1066.2 Pass
8DPSK 2480 3DH5 1075.4 Pass
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99% BandWidth
Test Result and Data

BT 99% Occupied Bandwidth
Mode Test (F I\Slcla_lqzt;ency Packet Type Bzioé’vagﬁ]u(pkiﬂg) Result
GFSK 2402 DH5 664.50 Pass
GFSK 2441 DH5 690.68 Pass
GFSK 2480 DH5 680.01 Pass
8DPSK 2402 3DH5 1039.55 Pass
8DPSK 2441 3DH5 1042.80 Pass
8DPSK 2480 3DH5 995.12 Pass
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Transmitter Spurious Emission
Test Result and Data

BT Transmitter Spurious Emission

Les Power
Mode Fr?l\?l Llflezr;cy Packet Type Frequency Range (dBm) Result
GFSK 2402 DH5 0.009MHz~2380MHz -57.75 Pass
GFSK 2402 DH5 10000MHz~25000MHz -53.53 Pass
GFSK 2402 DH5 2410MHz~10000MHz -42.64 Pass
GFSK 2402 DH5 Band Edge -52.91 Pass
GFSK 2441 DH5 0.009MHz~2300MHz -58.65 Pass
GFSK 2441 DH5 10000MHz~25000MHz -53.10 Pass
GFSK 2441 DH5 2500MHz~10000MHz -43.64 Pass
GFSK 2441 DH5 Band Edge -59.36 Pass
GFSK 2480 DH5 0.009MHz~2475MHz -57.67 Pass
GFSK 2480 DH5 10000MHz~25000MHz -53.50 Pass
GFSK 2480 DH5 2505MHz~10000MHz -45.39 Pass
GFSK 2480 DH5 Band Edge -59.36 Pass
8DPSK 2402 3DH5 0.009MHz~2380MHz -57.57 Pass
8DPSK 2402 3DH5 10000MHz~25000MHz -53.50 Pass
8DPSK 2402 3DH5 2410MHz~10000MHz -42.76 Pass
8DPSK 2402 3DH5 Band Edge -50.46 Pass
8DPSK 2441 3DH5 0.009MHz~2300MHz -57.59 Pass
8DPSK 2441 3DH5 10000MHz~25000MHz -53.60 Pass
8DPSK 2441 3DH5 2500MHz~10000MHz -44.36 Pass
8DPSK 2441 3DH5 Band Edge -58.48 Pass
8DPSK 2480 3DH5 0.009MHz~2475MHz -54.15 Pass
8DPSK 2480 3DH5 10000MHz~25000MHz -53.91 Pass
8DPSK 2480 3DH5 2505MHz~10000MHz -45.90 Pass
8DPSK 2480 3DH5 Band Edge -59.21 Pass
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Trig: Free Run
#Atten: 30 dB

© & oC |
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IFGain:Low
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9 gBidiv Ref 20.00 dBm 59.21 dBm|
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o
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4
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SENSEINT] AALIGN OFF
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Center Freq 1.237504500 GHz ) Avg Type: Log-Pwr
N ) Trig: Free Run
#Atten: 30 dB

Center Fr¢
1.237504500 Gl

2.475000000 Gi

Stop 2.475 GH:
Sweep 10.67 ms (40001 pts)

#VBW 300 kHz

STATUS |

8DPSK,2480MHz,3DH5, Plot 3,2505MHz~100
00MHz

8DPSK,2480MHz,3DH5,Plot 4,10000MHz~25
000MHz

[ Keysight Spectrum Analyzer - Swept SA
i RL X G

; 5 bc | SENSEIN
Center Freq 6.252500000 GHz )

NFE ‘PNO: Fast Cp) Trig: Free Run

IFGain:Low __#Atten: 30 dB

1023155 A Dec 17, 2015
AL 4

ALIGN
Avg Type: Log-Pwr

Auto Tul

10 dBjdiv Ref 20.00 dBm
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CenterFr¢
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25505000000 G}

StopFrd
10.000000000 GHf
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M

Freq Offs
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Scale Ty

Stop 10.000 GHz |55 4
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sTATUS

#VBW 300 kHz

#Res BW 100 kHz
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[ Keysight Spectrum Analyzer - Swept SA
0 R ENSE:D A\ALIGN OFF

Avg Type: Log-Pwr Frequency

Center Freq 17.500000000 GHz
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T o

Trig: Free Run
#Atten: 30 dB
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'STATUS

#VBW 300 kHz
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mte rtek Report No.: 1910015755HA-002

lotal Quality. Assured.
TEST REPORT

Frequency Band Edge
Test Result and Data

BT Frequency Band Edges-Conducted

Test Range Packet Hopping | Band Edge —
Mode (MH2) Type Mode (dBm) Limit Result
Hopping
GFSK 2380~2420 DH5 P -54.05 -17.386 Pass
GFSK | 2463.5~25035| DH5 Hogﬁing -58.53 -17.815 Pass
8DPSK | 2380~2420 3DH5 Hocg’rﬁ’ing -51.75 -17.415 Pass
8DPSK | 2463.5~25035| 3DH5 Hocg’rﬁ’ing -58.46 -17.835 Pass
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lotal Quality. Assured.
TEST REPORT

Report No.: 1910015755HA-002

GFSK,Hopping,DH5 Band EdgeHighRange

GFSK,Hopping,DH5,Band EdgelLowRange

e =&

SENSEIN

Center Freq 2 483500000 GHz ) Avg Type"LDg-Pwr Frequency
Trig: Free Run

o Cp)
#Atten: 30 dB.

'Start 2.46350 GHz
H#Res BW 100 kHz

Stop 2.50350 GHz
#VBW 300 kHz

Y FUNCTION

453 52 GH 2.19 dBm|

FUNCTION WIDTH FUNCTION VALUE

=S
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K:ysvgmsp«lmm Analyzer - SmemSA
i T [5 SENSEINT [__/ALIGN OFF

Center Freq 2. 400000000 GHz Avg Type: Log-Pwr

50 Trig: FreeRu
#Atten: 30 dB
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#VBW 300 kHz Sweep 1.000 ms (1001 pts)

C oL X i
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£ 2.400 00 GHx 6406dBm| [ [
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e ) y b

[ Keysight Spectrum Analyzer - Swept SA
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T —T Trig: Free Run

o
> #Atten: 30 dB
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WU
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StartFre
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FUNCTION WIDTH,

#VBW 300 kHz

X 12 FUNCTION
[ 241680GHz|  269dBm[ [ | = |
[ 240000GHz|  6194dBm| [ | ]
[ 239%000GHz[  61tidBm[ [ )
[ 239996GHz|  176dBm| [ | |
- "8

FUNCTIONVALUE =

'STATUS
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lotal Quality. Assured.

TEST REPORT

Dwell Time

Test Result and Data

Report No.: 1910015755HA-002

BT Dwell Time
Mode FreT?JS(;[nc Packet Transmission N o Dwell Time Result
d y Type Time (ms) (ms)
(MHz)
GFSK 2402 DHA1 0.380 320 121.48 Pass
GFSK 2402 DH3 1.638 140 229.37 Pass
GFSK 2402 DH5 2.877 130 374.01 Pass
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lotal Quality. Assured.
TEST REPORT

Report No.: 191001575SHA-002

GFSK,2402,DH1,Transmission Time

GFSK,2402,DH1,Transmission Number

K:'yx\gm Spenmm Analyzer- Swem A

SENSEIN ALIGN O
Avg Type: Log-Pwr
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> Trig: Free Run
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Center Fre
2.402000000 G

StartFre
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'Center 2.402000000 GHz Log

Res BW 1.0 MHz

Span 0 Hz
Sweep 3.160 s (1001 pts)

'STATUS

#VBW 3.0 MHz

GFSK 2402,DH3,Transmiss ion Time

GFSK,2402,DH3, Transmission Number

[ Keysight Spectrum Analyzer - Swept SA
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SENSEINT] Aaen
Avg Type: Log-Pwr
AvglHold: 111

[09:50:15 AM Dec 17,2015
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Trig: Free Run
#Atten: 30 dB
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o
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| e
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M
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o
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usc STATUS
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Avg|Hold: 171
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e o Trig: Free Run
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#Atten: 30 dB.
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j0dBidlv__ Ref 20.00 dBm 2.612 dBm|
o4
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2402000000 G
e ———

StartFre
2402000000 G

Center 2.402000000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz

Sweep 3.160 s (1001 pts)|

STATUS |

GFSK 2402,DH5,'T'ransmission Time

GFSK 2402,DH5,Transmission Number

K:'yx\gm Spenmm Analzer- Swem A

7 SENSEIN ALIGN O [05:51:14 AMD
Center Freq 2. 402000000 GHz ) Avg Type: Log-Pwr L
= Trig: Free Run AvglHold: 111
Fe #Atten: 30 dB
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'Center 2.402000000 GHz
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lotal Quality. Assured.

TEST REPORT

Carrier Frequency Separation
Test Result and Data

Report No.: 1910015755HA-002

BT Carrier Frequency Separation

Test :
Mode Frequency | PacketType Range Separation Result
(kHz)
(MHz)
GFSK Hopping DH5 2401.5MHz~2403.5MHz 997 Pass
GFSK Hopping DH5 2440.5MHz~2442.5MHz 995 Pass
GFSK Hopping DH5 2478.5MHz~2480.5MHz 1001 Pass
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lotal Quality. Assured.
TEST REPORT

Report No.: 1910015755HA-002

GFSK,Hopping,DH5,2401.5~2403.5MHz

GFSK,Hopping,DH5,2440.5~2442.5MHz

sz;\gm Spectrum Anlzer - qul A

K:ysvgmsp«lmm Analyzer - SmemSA

[N
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AvglHold:>1/1
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M
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o
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usc STATUS. usc
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Avg Type: Log-Pwr
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Stop Fre
142500000 G

Trig: Free Run

PNO: Wide Cp)
#Atten: 30 dB

IFGanLow

CF St
200.000 kt
M

Auto

Freq Offs
o
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GFSK,Hopping,DH5,2478.5~2480.5MHz

(=N
SENSEINT NALIGN OFF \E«Mszsmnecn 2
Avg Type: Log-Pwr Frequency
ide po Trig: Free Run Avg[Hold:>1/1
IFGain:Low #Atten: 30 dB
AMkr1 1.001 MHZ
-0.013 dBj

CenterFr¢
2479500000 G

StartFr
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lotal Quality. Assured.
TEST REPORT

Hopping ChannelNumbers
Test Result and Data

BT Number Of Hopping Channels

Mode TestFrequency | PacketType TestRange Result
GFSK Hopping DH5 2400MHz~2483.5MHz Pass
GFSK Hopping DH5 2400MHz~2426.5MHz Pass
GFSK Hopping DH5 2426.5MHz~2454 .5MHz Pass
GFSK Hopping DH5 2454 5MHz~2483.5MHz Pass
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lotal Quality. Assured.
TEST REPORT

GFSK,Hopping,DH5,2400~2483.5MHz GFSK,Hopping,DH5,2400~2426.5MHz
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[ Keyzight Spectrum Analyzer - Swept SA
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AvglHold:>1/4

[ Keysight Spectrum Analyzer - Swept SA
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Avg Type: Log-Pwr 4
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f#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)|
sc sTATUS isc sTATUS
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