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Test Item Test Requirement Test method Result
47 CFR Part 15, Subpart C Secti
Antenna Requirement @ ubpart & SeCtion | ANsI €63.10-2013 PASS
15.203/15.247 (c)
AC Power Line Conducted | 47 CFR Part 15, Subpart C Section
e ANSI C63.10-2013 PASS
Emission 15.207
Conducted Peak Output 47 CFR Part 15, Subpart C Section
ANSI C63.10-2013 PASS
Power 15.247 (b)(1)
. ) 47 CFR Part 15, Subpart C Section
20dB Occupied Bandwidth ANSI C63.10-2013 PASS
15.247 (a)(1)
Carrier F i 47 CFR Part 15, Subpart C Secti
arrier F requencies a ubpa ection ANS| C63.10-2013 PASS
Separation 15.247 (a)(1)
47 CFR Part 15, Subpart C Section
Hopping Channel Number i ANSI C63.10-2013 PASS
15.247 (b)
. 47 CFR Part 15, Subpart C Section
Dwell Time 15.247 (a)(1) ANSI C63.10-2013 PASS
47 CFR Part 15, Subpart C Section
Pseudorandom Frequency / .
{ 15.247(b)(4)&TCB Exclusion List ANSI C63.10-2013 PASS
Hopping Sequence
(7 July 2002)
Band-edge for RF 47 CFR Part 15 Subpart C Section
L ANSI C63.10-2013 PASS
Conducted Emissions 15.247(d)
RF Conducted Spurious 47 CFR Part 15, Subpart C Section
. ANSI C63.10-2013 PASS
Emissions 15.247(d)
Radiated Spurious 47 CFR Part 15, Subpart C Section
emissions 15.205/15.209 NSRRI PASS
Restricted bands around !
fundamental frequency | 7 CFRPart15 Subpart C Section | s\\g) c63.10-2013 PASS

(Radiated Emission)

15.205/15.209

Remark:

Test according to ANSI C63.4-2014 & ANSI C63.10-2013.
The tested samples and the sample information are provided by the client.

soa1 f0U Complaint e-mail: complaint{c@cti-cert.con
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5 Test Requirement

5.1 Test setup
5.1.1 For Conducted test setup

. < = RF test
Conbisl | Coombrod
Computer | Do)
— oo - System
Bt Fravar
| o Attenuator Instrument
TEMPERATURE CABMET
10cm

Ground

5.1.2 For Radiated Emissions test setup
Radiated Emissions setup:

F -'.\. AW .\:, \ -.A ) N
VAT AVAAVAVAVAVAVAVAVAVAVAY. \"f v" W \ AvAYA ".

Antenna Tower

Figure 1. Below 30MHz Figure 2. 30MHz to 1GHz

\/\f\ \f ;‘f VMV vf\\f #.f“ \’ v \,’ \f ./ \rj\\f“\f;\uff";\-

Anterna Tower

Ground Reference Plane \
Test Heceiver@a F.'l gt | |Gontoller

|

Flgure 3 Above 1GHz

Hotline: 400-6788-333  www.cti-cert.com  E-mail: info@cti-cert.com omplaint call: 07565-33681700 Complaint E-mail: complaint@cti-cert.co
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5.1.3 For Conducted Emissions test setup
Conducted Emissions setup
Shielding Room
Test Receiver
-
v— - 2 -
— LS
Ground Reference Plane

5.2 Test Environment

Operating Environment:

Temperature: 24.0 °C

Humidity: 55 % RH

Atmospheric Pressure: 1010mbar
5.3 Test Condition
RF Channel
LS LIS Low(L) Middle(M) High(H)
Channel 1 Channel 40 Channel79
GFSK/m/4DQPSK/8DPSK | 2402MHz ~2480 MHz 2402MHz 2441MHz 2480MHz
Hotline: 400-6788-333  www.cti-cert.com  E-mail: info@cti-cert.com  Complaint call: 0755-33681700 Complaint E-mail: complaint@cti-cert.com
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6 General Information

6.1 Client Information

Applicant: Henglin Home Furnishings Co., Ltd

Address of Applicant: | No 378, 380 , Jiaxi Road, Dipu Street, Anji County, Huzhou, Zhejiang
Manufacturer: Henglin Home Furnishings Co., Ltd

Address of No.378. 380, Jiaxi Road, Dipu Street, Anji County, Huzhou, Zhejiang
Manufacturer:

Factory:

Henglin Home Furnishings Co., Ltd

Address of Factory:

No.378. 380, Jiaxi Road, Dipu Street, Anji County, Huzhou, Zhejiang

.2 General Description of EUT
Product Name: massage chair
Model No.(EUT): 2ADIW-N-0003
Tark mark: '

EUT Supports Radios
application

BT 2.1+EDR Single mode, 2402MHz to 2480MHz

Power Supply:

AC120V/60Hz

Sample Received Date:

Oct. 10, 2019

Sample tested Date:

Oct. 10, 2019 to Dec. 16, 2019

1e: 400-6788-333 www.cti-cert.corm

e B R it nalls ATRE. 2224 TN e Wt Eormails rrrnlaint@etioeart cn
E-mail: info{a@cti-cert.com Compiaint call: U/5o-35b61 70U Complaint E-mail: complaint@cti-cert.co
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6.3 Product Specification subjective to this standard

Operation Frequency: 2402MHz to 2480MHz

Bluetooth Version: 2.1+ EDR

Modulation Type: GFSK, m/4DQPSK,8DPSK

Number of Channel: 79

Test Power Grade: TX power:7

Test Software of EUT: AppoTech RF Control Kit.exe

Antenna Type: PCB Antenna

Antenna Gain: 1.08443 dBi

Test Voltage: AC120V/60Hz

Operation Frequency each of channel

Channel | Frequency Channel Frequency Channel Frequency | Channel Frequency
1 2402MHz 21 2422MHz 41 2442MHz 61 2462MHz
2 2403MHz 22 2423MHz 42 2443MHz 62 2463MHz
3 2404MHz 23 2424MHz 43 2444MHz 63 2464MHz
4 2405MHz 24 2425MHz 44 2445MHz 64 2465MHz
5 2406MHz 25 2426MHz 45 2446MHz 65 2466MHz
6 2407MHz 26 2427MHz 46 2447MHz 66 2467MHz
7 2408MHz 27 2428MHz 47 2448MHz 67 2468MHz
8 2409MHz 28 2429MHz 48 2449MHz 68 2469MHz
9 2410MHz 29 2430MHz 49 2450MHz 69 2470MHz
10 2411MHz 30 2431MHz 50 2451MHz 70 2471MHz
11 2412MHz 31 2432MHz 51 2452MHz 71 2472MHz
12 2413MHz 32 2433MHz 52 2453MHz 72 2473MHz
13 2414MHz 33 2434MHz 53 2454MHz 73 2474MHz
14 2415MHz 34 2435MHz 54 2455MHz 74 2475MHz
15 2416MHz 35 2436MHz 55 2456MHz 75 2476MHz
16 2417MHz 36 2437MHz 56 2457MHz 76 2477MHz
17 2418MHz 37 2438MHz 57 2458MHz 77 2478MHz
18 2419MHz 38 2439MHz 58 2459MHz 78 2479MHz
19 2420MHz 39 2440MHz 59 2460MHz 79 2480MHz
20 2421MHz 40 2441MHz 60 2461MHz

400-67¢

vww.cti-cert.corm

E-mail: info{a@c

(i-cert.com L0

mplaint call: 0755-336817

Complaint E-mail

revennlaint@eticoart
compia Dt
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6.4 Description of Support Units

Associated equipment S/N
Manufacture model Supplied by Certification
name serial number
D Notebook HP HP 430 G3 5CD6082JLC CTI CTI

6.5 Test Location

All tests were performed at:

Centre Testing International Group Co., Ltd

Building C, Hongwei Industrial Park Block 70, Bao'an District, Shenzhen, China
Telephone: +86 (0) 755 33683668 Fax:+86 (0) 755 33683385

No tests were sub-contracted.

FCC Designation No.: CN1164

None.

6.6 Abnormalities from Standard Conditions

None.

6.7 Other Information Requested by the Customer

None.

6.8 Measurement Uncertainty(95% confidence levels, k=2)

No. Item Measurement Uncertainty
1 Radio Frequency 7.9x10°8
0.46dB (30MHz-1GHz)
2 RF power, conducted
0.55dB (1GHz-18GHz)
. . - 4.3dB (30MHz-1GHz)
3 Radiated Spurious emission test
4.5dB (1GHz-12.75GHz)
) o 3.5dB (9kHz to 150kHz)
4 Conduction emission
3.1dB (150kHz to 30MHz)
Temperature test 0.64°C
Humidity test 3.8%
DC power voltages 0.026%

Hotline: 400-6788-333  www.cti-cert.con

C e F R e nallr A7EE. 2R84 700 el M S | L= LT S R
E-mail: info{a@cti-cert.com Compiaint call: U/5o-35b61 70U Complaint e-mail: complainticcti-ce (
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RF test system
. Serial Cal. Date Cal. Due date
E Manuf Mode No.
quipment anufacturer ode No Number fmmddeyyyyl | (mmeddtyyyy)
Sl Keysight N9010A MY54510339 | 03-01-2019 02-29-2020
Analyzer
Signal .
. Keysight N5182B MY53051549 | 03-01-2019 02-29-2020
enerator
Temperature/
Humidity biaozhi HM10 1804186 07-26-2019 07-25-2020
Indicator
T FL3CX03WG18
gh-p Sinoscite NM12-0398- 01-09-2019 01-08-2020
filter
002
High-pass MICRO-
. PA-F-63029-4 1-09-201 1-08-202
e A oNics S 63029 01-09-2019 01-08-2020
DC Power Keysight E3642A MY56376072 | 03-01-2019 02-29-2020
PC-1 Lenovo R4960d 03-01-2019 02-29-2020
BT&WI-FI
Automatic R&S 0SP120 101374 03-01-2019 02-29-2020
control
R Sﬁi’:tm' JS Tonscend JS0806-2 158060006 03-01-2019 02-29-2020
BT&WI-FI
Automatic JS Tonscend JS1120-3 03-01-2019 02-29-2020

test software
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Conducted disturbance Test
. Serial Cal. date Cal. Due date
E M f; M I No.
quipment anufacturer odel No Number | (mm-dd-yyyy) | (mm-dd-yyyy)
Receiver R&S ESCI 100435 05-20-2019 05-19-2020
Temperature/
Humidity Defu TH128 / 06-14-2019 06-13-2020
Indicator
LISN R&S ENV216 100098 05-08-2019 05-07-2020
Barometer changchun DYM3 1188 06-20-2019 06-19-2020
ti-cert.com E-mail: ir t art.com Compilaint call: 0755-33681700 Complaint E-mail: compla
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3M Semi/full-anechoic Chamber
. Serial Cal. date Cal. Due date
Equipment Manufacturer Model No. Number | (mm-dd-yyyy) | (mm-dd-yyyy)
3M Chamber &
Accessory TDK SAC-3 05-24-2019 05-23-2022
Equipment
TRILOG Broadband | g p\varsheck | VULB9163 | 9163618 | 07-26-2019 | 07-25-2020
Antenna
Loop Antenna Schwarzbeck | FMZB 15198 15017%5' 04-25-2018 | 04-24-2021
Receiver R&S ESCI7 108338' 10-21-2019 10-20-2020
Multi device NCD/070/107
Controller maturo 11112 01-09-2019 01-08-2020
Temperature/ Shapgheh HM10 1804298 | 07-26-2019 07-25-2020
Humidity Indicator gixiang
Cable line Fulai(7M) SF106 5219/6A 01-09-2019 01-08-2020
Cable line Fulai(6M) SF106 5220/6A 01-09-2019 01-08-2020
Cable line Fulai(3M) SF106 5216/6A 01-09-2019 01-08-2020
Cable line Fulai(3M) SF106 5217/6A 01-09-2019 01-08-2020

mplaint call: 0755-336817
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3M full-anechoic Chamber
. Serial Cal. date Cal. Due date
Equipment Manufacturer Model No. Number (mm-dd-yyyy) | (mm-dd-yyyy)
RSE Automatic | o 1ccond JS36-RSE 10166 06-19-2019 06-18-2020
test software
Receiver Keysight N9038A MY57290136 | 03-27-2019 03-26-2020
Sl Keysight N9020B MY57111112 |  03-27-2019 03-26-2020
Analyzer
Sl Keysight N9030B MY57140871 | 03-27-2019 03-26-2020
Analyzer
TRILOG
Broadband Schwarzbeck VULB 9163 9163-1148 04-25-2018 04-24-2021
Antenna
Horn Antenna Schwarzbeck BBHA 9170 9170-832 04-25-2018 04-24-2021
ETS-

Horn Antenna LINDGREN 3117 00057407 07-10-2018 07-09-2021
Preamplifier EMCI EMC184055SE 980596 05-22-2019 5-21-2020
Preamplifier EMCI EMC001330 980563 05-08-2019 05-07-2020

- EMC051845
Preamplifier JS Tonscend 980380 SE 01-16-2019 01-15-2020
Temperature/
Humidity biaozhi GM1360 EE1186631 | 04-30-2019 04-29-2020
Indicator
ol TDK FAC-3 01-17-2018 01-16-2021
Chamber
Filter bank JS Tonscend JS0806-F 188060094 04-10-2018 04-09-2021
Cable line Times SFT22055"0'\|‘\AMSM' 394812-0001 | 01-09-2019 01-08-2020
Cable line Times SFTZZOg'O"I‘wMSM' 394812-0002 | 01-09-2019 01-08-2020
Cable line Times SFTZZOZ'O",‘\AMSM' 394812-0003 | 01-09-2019 01-08-2020
Cable line Times SFTZZOES"O'\I‘WMSM‘ 393495-0001 | 01-09-2019 01-08-2020
Cable line Times EMC1$§6’3MNM' SN160710 | 01-09-2019 01-08-2020
Cable line Times SFTzé)gb",‘wMSM' 394813-0001 | 01-09-2019 01-08-2020
Cable line Times SFT21°55'ONMMNM' 381964-0001 | 01-09-2019 01-08-2020
Cable line Times SFTZ?%'O"I‘WMSM' 394815-0001 | 01-09-2019 01-08-2020
Cable line Times il godngM' 393493-0001 | 01-09-2019 01-08-2020
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8 Radio Technical Requirements Specification
Reference documents for testing:

No. | Identity Document Title
1 FCC Part15C Subpart C-Intentional Radiators
2 ANSI C63.10-2013 American National Standard for Testing Unlicesed Wireless Devices

Test Results List:

Test requirement Test method Test item Verdict Note
pario. ?:)ﬂ?n ANSI 63.10 AOGR Cccupied PASS | Appendix A)
o ?:)‘Zﬂg’” ANSI 63.10 Ca”igggarf:t‘i‘::‘:ies PASS | Appendix B)
Sl ?:)‘(311'?” Ui ANSI 63.10 Dwell Time PASS | Appendix C)
Pa'}}fgfﬁsion ANSI 63.10 Hopping Channel Number | PASS | Appendix D)
Pjg_@(’; ?g)‘gﬁig’” ANSI 63.10 Cond“CteF?ofveefk Output | pass | Appendix E)
R
P"‘T;g;g’)“o” ANSI 63.10 A Corédnﬂggg nSSp“riOUS PASS | Appendix G)
Part15C Section 15.247 ANSI 63.10 Pseudorandom PASS | Appendix H)
(a)(1) Frequency
1?;3;?58;:;'?2) ANSI 63.10 Antenna Requirement PASS | Appendix I)
Part] L Soctiou ANSI 63.10 AC Power Line PASS | Appendix J)
8 205/15 08 ANSI6310 | B e reauoney | PASS | Appendix K)
o oeonon ANSI 63.10 A PASS | Appendix L)

nplaint call: 0755-33681700 Con

plaint E-mail: complaint@cti-cert.co
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EUT DUTY CYCLE

Duty Cycle
TX ON(ms) TX ALL(ms) Duty Cycle(%)
3.75 79.5%
79.5%

Configuration
BDR-1Mbps 2.98
EDR-3Mbps 2.98 3.75

EDR-3Mbps

v Type: AMS

[ —

BDR-1Mbps

WAy Typs: RS

ST —r——
o i
Center Freq 2.402000000 GHz

Center Frog 2.402000000

= Trig: Free Run
Easen: 30 dB

Ref 20.00 dBm Ref 20.00 dBm

Span 0 Hz

FVBW 1.0 MHz weep B0.00 ms (8001 pis)

H

2 o e e
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Appendix A): 20dB Occupied Bandwidth
Test Limit

According to §15.247(a) (1),

20 dB Bandwidth : For reporting purposes only.

Occupied Bandwidth(99%) : For reporting purposes only.

Test Procedure

Test method Refer as Section 8.1 and ANSI C63.10: 2013 clause 7.8.7,

1. The EUT RF output connected to the spectrum analyzer by RF cable.

2 Setting maximum power transmit of EUT

3. SA set RBW =100kHz, VBW = 300kHz and Detector = Peak, to measurement 20dB Bandwidth.

4 SA set RBW = 1% ~ 5% OBW, VBW = three times the RBW and Detector = Peak, to measurement 99%

Bandwidth.
5. Measure and record the result of 20 dB Bandwidth and 99% Bandwidth. in the test report.
6.
Test Setup
EUT Spectrum

Lnalyzer
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Test Result
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Mode Channel. 99% OBW [MHZz] Verdict
GFSK LCH 0.74708 PASS
GFSK MCH 0.80572 PASS
GFSK HCH 0.84596 PASS
n /ADQPSK LCH 1.1175 PASS
n /4ADQPSK MCH 1.1263 PASS
1 /ADQPSK HCH 1.1268 PASS
8DPSK LCH 1.0814 PASS
8DPSK MCH 1.0870 PASS
8DPSK HCH 1.0755 PASS
400-6788-333 www.cti-cert.com  E-mail: info@cti-cert.com  Complaint call: 0755-33681700 Complaint E-mail: compla

lint@cti-cert.co
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Test Graph
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Graphs

e
Repsaght Spectrum Analgies - Oteigied 0

sr Freq 2.402000000 GHz Corter Freg: 2.402000000 GHz
#Arian: 10 4B

GFSK/LCH

iCenter 2.402 GHz
[#Res BW 30 kHz #VEW 100 kHz

Occupied Bandwidth Total Power
747.08 kHz

Transmit Freq Error 463.392 kHzr OBW Power
x dB Bandwidth 1.029 MHz xdB

8438 Pt here 25, 2010
Radio St Nane

—+— Trig: Free Run AvgiHold: 10110
Radio Device: BTS

Span 3 MHz
Sweep 1.2 ms

1.06 dBm

99.00 %
-20.00 dB

" el T
ter Freq 2.441000000 GHz Cantar Freg: 2431000000 GHz
L :'-m.-w-_._ W#Aren: 10 dB

Ref Offset B
_Ref 19.77 dBm___

GFSK/MCH

#VEW 100 kHz
Occupied Bandwidth Total Power
805.72 kHz

Transmit Freq Error -103.98 kHz OBW Power
x dB Bandwidth 1.030 MHz x dB

ﬂ!ﬂl‘n El‘ﬂ Nane 4
Trig: Free Run AvgiHokd:>10110
Radic Device: BTS

0.89 dBm

99.00 3
-20.00 dB

pied T
Cantor Freg: 2.480000000 GHz
#Anen: 10 4B

Ref Offset B
_Ref 19.77 dBm___

GFSK/HCH

WwRes BW 30 kHz #VEW 100 kHz

Occupied Bandwidth Total Power
845.96 kHz

Transmit Freq Error -101.83 kHz OBW Power

x dB Bandwidth 1.026 MHz x dB

041 46 Pt 25, 3010
Radio Std- Nane

e~ Trig: Free Run AvgiHold: 1010
Radio Devies: BTS

-20.00 dB




CTI

Report No. : EED32L.00286801

Page 19 of 112

m/4DQPSK/LCH

WRes BW 30 kHz

m/4DQPSK/MCH

m/4ADQPSK/HCH

WRes BW 30 kHz

—
Ryt Spectrum drvsies - O igpied B

Freq 2.402000000 GHz
S+ Trig: Free Run
waer 10 4B

Ref Offset 1
_Ref 19.50

#VEW 100 kHz

Occupied Bandwidth Total Power
1.1175 MHz

-86.337 kHz OBW Power
1.283 MHz x dB

Transmit Freq Error
x dB Bandwidth

Camer Freg: 2.402000000 GHz
AvgiHold >1010

Radio St Nane

Radio Devies: BTS

Sweep 3.2 ms|

-2.07 dBm

99.00 %
-20.00 dB

Camar Freg: 2.441000000 GHz
AvgiHold >1010

o Trig: Free Run
#Anen: 10 4B

#VEW 100 kHz

Occupied Bandwidth Total Power
1.1263 MHz

-87.053 kHz OBW Power
1.284 MHz x dB

Transmit Freq Error
x dB Bandwidth

adie Std- Nane

Radio Devies: BTS

-1.81 dBm

99.00 %
-20.00 dB

ter Freq 2.480000000 GHz

o Trig: Free Run
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Test Result
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Mode Channel. 20dB Bandwidth [MHz] Verdict
GFSK LCH 1.101 PASS
GFSK MCH 1.153 PASS
GFSK HCH 1.151 PASS
n /ADQPSK LCH 1.291 PASS
n /4ADQPSK MCH 1.289 PASS
n [4ADQPSK HCH 1.292 PASS
8DPSK LCH 1.336 PASS
8DPSK MCH 1.324 PASS
8DPSK HCH 1.321 PASS
400-6788-333 www.cti-cert.com  E-mail: info@cti-cert.com  Complaint call: 0755-33681700 Complaint E-mail: compla

int@cti-cert.co
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Test Graph

Graphs

e
Repsaght Spectrum Analgies - Oteigied 0 -

10473 a6, 2019
’ 2.40200000( 2 Contar Freg: 2.402000000 GHz Radio Std- Norns
Toag 2202000000 GHz —+— Trig: Free Run AvgiHold: 10110
#Aren: 10 dB Radio Device: BTS

GFSK/LCH

Center 2402 GHz ) ) Span 3 MHz
[#Res BIW 100 kHz #VBW 300 kHz Sweep 1.067 m

Occupied Bandwidth Total Power -0.01 dBm
930.51 kHz

Transmit Freq Error 81.065 kHz OBW Power 99.00 %
x dB Bandwidth 1.101 MHz x dB -20.00 dB

b i B9
: 10054 4 Mo 20, 7113
1 Freq 2. 100000 GH Canter Freg: 2.441000000 GHz Radie St Nane
Freq 2.441000000 GHz g Stone o2 S
Wi Guniow  WATen: 10 dB Radio Devics: BTS

Ref Offset B
_Ref 19.77 dBm

GFSK/MCH

Center 7
#Res BW 100 kHz #VEW 300 kHz

Occupled Bandwidth Total Power -0.08 dBm
994.25 kHz

Transmit Freq Error 04,302 kHz OBW Power 99.00 %
x dB Bandwidth 1.153 MHz x dB -20.00 dB

Camer Freg: 2.480000000 GHz a‘aau‘z Sed NO.
W Trig: Free Run AvgiHokt: 1010
Waer: 10 B Racic Devies: BTS

Ref Offset B
_Ref 19.77 dBm

GFSK/HCH

WRes BW 100 kHz #VEW 300 kHz
Occupied Bandwidth Total Power
996.26 kHz

Transmit Freq Error -85.080 kHz OBW Power
x dB Bandwidth 1.151 MHz x dB -20.00 dB




CTI

Report No. : EED32L.00286801

Page 23 of 112

m/4DQPSK/LCH

m/4DQPSK/MCH

m/4ADQPSK/HCH

—
Ryt Spectrum drvsies - O igpied B

Center Freq 2.402000000 GHz

Ref Offset d8
_Ref 19.50 dBm

ICenter 2 GHz
WRes BW 100 kHz

Occupied Bandwidth

10:AR42 i Moy 216, 7019

Cantor Freg: 2.402000000 GHz Radio Std- Nane

e~ Trig: Free Run AvgiHold: 1010
#Anen: 10 4B

MFGam L ow Radio Device: BTS

#VEW 300 kHz

Total Power -2.29 dBm

1.1849 MHz

Transmit Freq Error
x dB Bandwidth

-92.445 kHz OBW Power
1.281 MHz x dB

99.00 3
-20.00 dB

Ref Offset
_Ref 19.77 dBm

WRes BW 100 kHz

Occupied Bandwidth

10:45:38 i Moy 216, 7019
Cantor Freg: 2.441000000 GHz Radio St Nane
e~ Trig: Free Run AvgiHold: 1010

#Anen: 10 4B Radio Device: BTS

Span 3 MHz
Sweep 1.067 m

#VEW 300 kHz

Total Power

1.1732 MHz

Transmit Freq Error
x dB Bandwidth

-87.367 kHz OBW Power

1.289 MHz x dB -20.00 dB

WRes BW 100 kHz

Occupied Bandwidth

10:45:96 a8 Moy 216, 7019
Cantor Freg: 2.480000000 GHz Radio St Nane
Free Run AvgiHold: > 1010

i
#Anen: 10 4B Radio Device: BTS

Span 3 MHz
#VEW 300 kHz Sweep 1.067 ms

Total Power -3.00 dBm

1.1646 MHz

Transmit Freq Error
x dB Bandwidth

-102.48 kHz OBW Power
1.292 MHz x dB

99.00 3
-20.00 dB




CTI

Report No. : EED32L.00286801

Page 24 of 112

8DPSKI/LCH

8DPSK/MCH

8DPSK/HCH

—
Ryt Spectrum drvsies - O igpied B

Center Freq 2.402000000 GHz

Ref Offset d8
_Ref 19.50 dBm

ICenter 2 GHz
WRes BW 100 kHz

Occupied Bandwidth

o Trig: Free Run

WiFGumiow  MATen: 10 B

#VEW 300 kHz

Total Power

1.1991 MHz

Transmit Freq Error
x dB Bandwidth

-68.651 kHz OBW Power
1.336 MHz x dB

Cantor Freg: 2.402000000 GHz
AvgiHold: 1010

1020:7% ity 216, 7019
Radio St Nane

Radio Devies: BTS

-2.07 dBm

99.00 3
-20.00 dB

Ref Offset
_Ref 19.77 dBm

WRes BW 100 kHz

Occupied Bandwidth

Cantor Freg: 2.441000000 GHz
AvgiHold: 1010

o Trig: Free Run
#Anen: 10 4B

#VEW 300 kHz

Total Power

1.2016 MHz

Transmit Freq Error
x dB Bandwidth

-70.102 kHz OBW Power
1.324 MHz x dB

Radio Std- Nane

Radio Devies: BTS

Span 3 MHz
Sweep 1.067 m

-2.05 dBm

99.00 3
-20.00 dB

WRes BW 100 kHz

Occupied Bandwidth

Camer Freg: 2.480000000 GHz
AvgiHold >1010

i Frae Run
#Anen: 10 4B

#VEW 300 kHz

Total Power

1.1971 MHz

Transmit Freq Error
x dB Bandwidth

-71.551 kHz OBW Power
1.321 MHz x dB

104171 37113
Radio St Nane

Radio Devies: BTS

Span 3 MHz
Sweep 1.067 ms

-2.84 dBm

99.00 3
-20.00 dB




CTI

Report No. : EED32L.00286801 Page 25 of 112

Appendix B): Carrier Frequency Separation

Test Limit
According to §15.247(a)(1),

Alternatively, 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 greater than 125 mW.

Limit > two-thirds of the 20 dB bandwidth

Test Procedure

1. Place the EUT on the table and set it in transmitting mode.

2. EUT RF output port connected to the SA by RF cable.

3.  Set the spectrum analyzer as RBW = 30kHz, VBW = 100kHz, Sweep = auto.

Max hold, mark 3 peaks of hopping channel and record the 3 peaks frequency

Test Setup

Spectrum

EUT
Analyzer
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Result Table
Mode Channel. Carrier Frequency Separation [MHz] Verdict
GFSK LCH 1.000 PASS
GFSK MCH 0.998 PASS
GFSK HCH 1.180 PASS
m/4DQPSK LCH 1.000 PASS
m/4DQPSK MCH 1.000 PASS
m/4DQPSK HCH 0.998 PASS
8DPSK LCH 0.998 PASS
8DPSK MCH 1.000 PASS
8DPSK HCH 1.002 PASS
400-6788-333 vww.cti-cert.com  E-mail: info@cti-cert.com  Complaint call: 0755-33681700 Complaint E-mail: complaint@cti-cert.com
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Graphs
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Appendix C): Dwell Time

Test Limit
According to §15.247(a)(1)(iii),

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a period of 0.4
seconds multiplied by the number of hopping channels employed.

Test Procedure

1. EUT RF output port connected to the SA by RF cable.

2. Set center frequency of spectrum analyzer = operating frequency.
3. Set the spectrum analyzer as RBW=1MHz, VBW=3MHz, Sweep = auto
Test Setup

mpectrum

EUOT
Analyzer
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Result Table
Chann Burst Width Total Dwell Duty Cycle .
S FEE T el [ms/hop/ch] Hops[hop*ch] Time[s] )[,%]y VT
GFSK DH1 LCH 0.490200 320 0.157 0.39 PASS
GFSK DH1 MCH 0.488933 320 0.156 0.39 PASS
GFSK DH1 HCH 0.490200 320 0.157 0.39 PASS
GFSK DH3 LCH 1.74546 160 0.279 0.70 PASS
GFSK DH3 MCH 1.74674 160 0.279 0.70 PASS
GFSK DH3 HCH 1.74673 160 0.279 0.70 PASS
GFSK DH5 LCH 2.9164 106.7 0.311 0.78 PASS
GFSK DH5 MCH 2.9808 106.7 0.318 0.79 PASS
GFSK DH5 HCH 2.9716 106.7 0.317 0.79 PASS

Hotline: 400-67¢ vww.cti-cert.com E-mail: info@cti-cert.com Complaint call: 0755

Complaint E-mail: complaint@octi-cert.com
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Test Graph

Graphs
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B Keysioht Spectnum Analyeer - Smept SA
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Appendix D): Hopping Channel Number

Test Limit

According to §15.247(a)(1)(iii)
Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels.

Test Procedure

Test method Refer as ANSI C63.10: 2013 clause 7.8.3

1. Place the EUT on the table and set it in transmitting mode.

2. EUT RF output port connected to the SA by RF cable.

3. Set spectrum analyzer Start Freq. = 2400 MHz, Stop Freq. = 2483.5 MHz,

RBW =100KHz, VBW = 300KHz.

4.Max hold, view and count how many channel in the band.

Test Setup

EUT

mpectrum
Analyzer

Page 39 of 112
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Result Table

Mode Channel. Number of Hopping Channel Verdict

GFSK Hop 79 PASS

T/4ADQPSK Hop 79 PASS

8DPSK Hop 79 PASS

Hotline: 400-6788-333 www.cti-cert.com E-mail: info@ecti-cert.com Complaint call: 0755-33681700 Complaint E-mail: complaint@cti-cert.com
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8DPSK/Hop
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AMkr1 77.

Stop 2.48350 GHz

Sweep 8.000 ms (1001 pts)

FLINCTION VALUE.
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Appendix E): Conducted Peak Output Power
Test Limit

According to §15.247(b)(1).

Peak output power :

EcC

Alternatively, 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 greater than 125 mW.

XI Antenna not exceed 6 dBi : 21dBm

Limit [] Antenna with DG greater than 6 dBi : 21dBm
[ Limit = 30 — (DG — 6)]

Average output power : For reporting purposes only.

Test Procedure

1. The EUT RF output connected to the power meter by RF cable.

2 Setting maximum power transmit of EUT.

3. The path loss was compensated to the results for each measurement.
4

Measure and record the result of Peak output power and Average output power. in the test report.

Test Setup

spectrum

ETIT
Analyzer
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Result Table
Mode Channel. Maximum Peak Output Power [dBm] Verdict
GFSK LCH -7.004 PASS
GFSK MCH -6.976 PASS
GFSK HCH -7.752 PASS
m/4DQPSK LCH -8.471 PASS
m/4DQPSK MCH -8.220 PASS
m/4DQPSK HCH -8.970 PASS
8DPSK LCH -7.982 PASS
8DPSK MCH -7.605 PASS
8DPSK HCH -8.218 PASS
Hotline: 400-6788-333 vww.cti-cert.com  E-mail: info@cti-cert.com  Complaint call: 0755-33681700 Complaint E-mail: complaint@cti-cert.com
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Test Graph

Graphs
Keysight Spectnsm Anakyzer - Smept S5 e
() RE 500 DC SENSE:INT] ALIGN AITO 08: 35PM |
Center Freq 2.402000000 GHz ) #vg Type: RMS Fiewieey |
PNO: Fast —»— 1rig: Free Run Avg|Hold: 1004100

IFGain:Low #Atten: 10 dB

Mkr1 2.402 089 375 GHz AlNoTore

Ref Offset 195 dB £
Ref 19.50 dBm -7.004 dBm

Center Freq
2.402000000 GHz

StartFreq

GFSK/LCH
Center 2.402000 GHz

#Res BW 3.0 MHz #/BW 8.0 MHz Sweep 1.067 ms (8001 pts)
B Keysight Spectnum Anafyzer - Swept SA =
Center Freq 2.441000000 GHz S #Avg Type: RS Frequency

PNO: Fast —»— 1rig: FreeRun Avg|Hold: 1001100 4
IFGain:Low #Atten: 10 dB

Rt Ot 1977 dB Mkr1 2.440 993 125 GHz| AL
Ref 19.77 dBm -6.976 dBm |
Center Freq
2.441000000 GHz
StartFreq
2438500000 GHz
502} | | | | | | | I e
GFSK/MCH .
CF Step
500.000 kHz
Auto Man
Freq Offset
OHz

Center 2.441000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VEW 8.0 MHz Sweep 1.067 ms (8001 pts)

STATUS
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Keysight Spectnam Analyeet - Swept 54

Center Freq 2.480000000 GHz . #Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Hold: 1004100
IFGain:Low #Atten: 10 dB

Ref Offset 18.77 dB
Ref 19.77 dBm

GFSK/HCH
Center2480000GHz  Span5.000MHz
#Res BW 3.0 MHz #/BW 8.0 MHz Sweep 1.067 ms (8001 pts)
eysight Spectnam Analyzer - Swept 34
Center Freq 2.402000000 GHz . N #Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Hold: 1004100
IFGain:Low #Atten: 10 dB
Ref Offset 195 dB Mkr1 2.401 965
Ref 19.50 dBm -8.471
m/4DQPSK/LCH

Span 5.000 MHz
#/BW 8.0 MHz Sweep 1.067 ms (8001 pts)

Ir STATUS
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m/4DQPSK/MCH

ysight Spectnsm Analyeet - Swept 54
RL = S0 oo

[ L Fi 509 D
Center Freq 2.441000000 GHz

PNO: Fast —»— 1rig: Free Run
IFGain:Low #Atten: 10 dB

#Avg Type; RMS )
Avg|Hold:>1001100

Ref Offset 18.77 dB
Ref 19.77 dBm

Center 2.441000 GHz
#Res BW 3.0 MHz

#BW 8.0 MHz

Span 5.000 MHz
Sweep 1.067 ms (8001 pts)

m/4DQPSK/HCH

Spectim Analyzer - Smept A

0 L R 500 DC
Center Freq 2.480000000 GHz

PNO: Fast —»— 1rig: Free Run
IFGain:Low #Atten: 10 dB

#Avg Type?éM’S’ ) Freguency
Avg|Hold: 1001100

Ref Offset 18.77 dB
Ref 19.77 dBm

#BW 8.0 MHz

Mkr1 2.479 924 375 GHz
8 dBm

Span 5.000 MHz
Sweep 1.067 ms (8001 pts)

STATUS
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8DPSKI/LCH

Keysight Spectnam Analyeet - Swept 54

Center Freq 2.402000000 GHz

PNO: Fast —#—

IFGain:Low

Trig: Free Run
#Atten: 10 dB

#Avg Type; RMS )
Avg|Hold: 1001100

Ref Offset 18.5 dB
Ref 19.50 dBm

- ¢
|
)
N
)
J
|
|
|

Span 5.000 MHz

Center 2.402000 GHz

#Res BW 3.0 MHz

#BW 8.0 MHz

Sweep 1.067 ms (8001 pts)

8DPSK/MCH

Center Freq 2.441000000 GHz

eysight Spectnam Analyees - Swept SA

PNO: Fast —»— 1rig: Free Run

IFGain:Low

#Atten: 10 dB

#Avg Type; RMS
Avg|Hold: 1001100

Ref Offset 18.77 dB
Ref 19.77 dBm

|
|
]
i
|
|
|
|
|

Mkr1 2.440 910 625 GHz
-7.605 dBm

Span 5.000 MHz
#BW 8.0 MHz

Sweep 1.067 ms (8001 pts)

STATUS
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8DPSK/HCH

Keysight Spectnam Analyeet - Swept 54
RL = S0 oC

B FL : 500 DC SENSEINT, ALIGN ATO

Center Freq 2.480000000 GHz . #Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Hold: 1004100
IFGain:Low #Atten: 10 dB

Ref Offset 18.77 dB
Ref 19.77 dBm

Center 2.480000 GHz
#Res BW 3.0 MHz #/BW 8.0 MHz Sweep 1.067 ms (8001 pts)

Mkr1 2.479 948 750 GHz

.218 dBm

Center Freq
2480000000 GHz

Span 5.000 MHz

I».sss STATUS




CTI

Report No. : EED32L.00286801 Page 50 of 112

Appendix F): Band-edge for RF Conducted Emissions

Test Limit
According to §15.247(d),

Limit -20 dBc

:I'est Procedure

1. EUT RF output port connected to the SA by RF cable, and the path loss was compensated to result.
2. SA setting, RBW=100kHz, VBW=300kHz, Detector=Peak, Trace mode = max hold, SWT = Auto.

3. The Band Edge at 2.4GHz and 2.4835GHz are investigated with normal hopping mode.

Test Setup

Spectrum

EUT
Analyzer
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Result Table
Carrier Carrier Frequenc s I:Jnraizus Limit
Mode Channel Frequency Power y P Verdict
[MHz] [dBm] Hopping Level [ elziar]
[dBm]

7.452 Off -59.412 2745 | PASS
SISl e it 7.809 On 48,244 2781 | PASS
28.201 Off 759,024 282 | PASS
SISl HEd Y -8.326 On ~48.983 2833 | PASS
10.397 Off 260,441 304 | PASS
WEDIGLEELS N s 10516 On -50.833 3052 | PASS
210.848 Off 58.716 3085 | PASS
WEDIGLEE!S % Cpill 210.899 On -50.891 309 | PASS
210.411 Off 259,091 3041 | PASS
8DPLE . <y 210.289 On 750539 3029 | PASS
210.824 Off -59.396 3082 | PASS
RIS % Y 210.742 On -50.646 3074 | PASS

vw.cli-cert.com

E-mail: info@cti-cert

Complaint call: 0755-33681

- emnlaint Eoma
o piaint e-ma [

t@cti-cert.com
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Test Graph

Frequency |

EAvg Type?é S
Trig: Free Run Avg|Hold: 1001100
IFGain:Low #Atten: 10 dB

Auto Tune
Ref Offset 19.5 dB
Ref1950dBm  -59.412dBm I

Center Freq
2395000000 GHz

StartFreq

GFSK/LCH/No Hop

Stop 2.40500 GHz
#VBW 300 kHz Sweep 2.133 ms (8001 pts}

MKR =

3 Y F FU OTH F .
I N [1]f]  24020700GHz| -7452dBm| [ | |
B4 N [1[f]  24000000GHz| 69032dBm’ | [ ]
I N [1]f 2.390 000 0 GHz | -53.278 dBm
(Y N [1[f[  23860900GHz] 59412dBm! [ T |

00E

I Keysight Spectium Analyzer - Smept A

) [ 500 DC BTG AU
Center Freq 2.397500000 GHz . #Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Hold: 1004100

[Foainlow  #Atten: 10 dB

r Auto Tune
o Mkrd 2.387 900 GHz
Ref Offset 195 dB
Rertosodem -482sdsm |

Freguency |

Center Freq
2397500000 GHz

StartFreq
2385000000 GHz

GFSK/LCH/Hop B YAVATAVAYANAVAVAVAPAVA Yl | swpFreg

2.410000000 GHz

Stop 2.41000 GHz CF Step
#/BW 300 kHz Sweep 2.400 ms (1001 pts) 2500000 MHz
- Auto Man

[

£ m
2.400 000 GHz -50.844 dBm
2.390 000 GHz | -51.168 dBm
2.387 900 GHz -48.244 dBm
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GFSK/HCH/No Hop

PNO: Fast —»— 1rig: Free Run
IFGain:Low #Atten: 10 dB

Ref Offset 19.77 dB

#Avg Type; RMS

Freguency |
Avg|Hold: 1001100 |

Auto Tune

Center Freq
2487500000 GHz

StartFreq
2475000000 GHz

StopFreq
2500000000 GHz

Stop 2.50000 GHz CF Step

Sweep 2.667 ms (8001 pts) 2500000 MHz
- Auto Man

FreqOffset
OHz

GFSK/HCH/Hop

I Keysight Spectium Analyzer - Smept A

X! P 09 DO

Center Freq 2.485000000 GHz .
PNO: Fast —»— 1rig: Free Run
IFGain:Low #Atten: 10 dB

Ref Offset 19.77 dB
Ref 19.77 dBm

Freguency |

#Avg Type; éMS
Avg|Hold: 1001100

Mkr4 2.490 91 GHZ AlNoTore
8.983 dBm |

Center Freq
2485000000 GHz

StartFreq
2470000000 GHz

Stop 2.50000 GHz
Sweep 2.933 ms (1001 pts)
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#Avg Type?éM’S’ ) Freguency |
PNO: Fast —»— 1rig: Free Run Avg|Hold: 1004100 |

IFGain:Low #Atten: 10 dB
Auto Tune

Center Freq
2.395000000 GHz

Ref Offset 195 dB

StartFreq
2385000000 GHz

StopFreq

TI/4DQPSK/LCH/No Hop e N I A ' =

Stop 2.40500 GHz CF Step

Sweep 2.133 ms (8001 pts}) 2.000000 MHz
- Auto Man

FreqOffset
OHz

I Keysight Spectium Analyzer - Smept A

X i3 500 DC IN LIGN AL
Center Freq 2.397500000 GHz . #Avg Type: RMS

PNO: Fast —»— 1rig: Free Run Avg|Hold: 1004100
IFGain:Low #Atten: 10 dB

Freguency |

Auto Tune

Ref Offset 195 dB
Ref 19.50 dBm |

Center Freq
2397500000 GHz

StartFreq
2385000000 GHz

StopFreq

/4DQPSK/LCH/Hop - : EEP 7 2410000000 GHz

Stop 2.41000 GHz CF Step
Sweep 2.400 ms (1001 pts) 2500000 MHz
— — Auto Man

FreqOffset
OHz




