TEST REPORT

Reference NO.......cccccevenee. : WTS20S12093462W001 V1

FCCID...oiviieeiiieeen, : 2ATVN-W236-S430B

Applicant ... : AJS Electronics Limited

Address ....cccceevevciiieneeenn. : 15/F, Liuchuang Building II, No. 29, South Ring Road, South Area Hi-
Tech Zone, Nanshan District, Shenzhen, China

Manufacturer .........ccc...... :  Shenzhen Fudeyuan Digital Technology Co., Ltd.

Address ...ccocveeevecciieeieeen, . 1st Floor, No.3, Road 4 Dawei, Xingiao Community, Xingiao Street,
Baoan District, Shenzhen, 518000, Guangdong, China

Product .....ccccooeviiiiiiiien, : 2.1CH Soundbar with wireless subwoofer

Brand Name....................... © AJS, JVC, Soundstage

Model(S). .ceoreereriieeieeienne . FS83HW, TH-S430B, STAGE-W236

Standards ........cccceeevneennne . FCC CFRA47 Part 15 Section 15.247

Date of Receipt sample....  2020-12-07

Date of TeSt .....cccevevuerenennn. ' 2020-12-07 to 2020-12-18

Date of Issue .................... 1 2021-01-22

Test Result ......ccevceeiieens : Pass

Remarks:

The results shown in this test report refer only to the sample(s) tested, this test report cannot be
reproduced, except in full, without prior written permission of the company. The report would be invalid
without specific stamp of test institute and the signatures of compiler and approver.

Prepared By:
Waltek Testing Group Co., Ltd.
Address: No. 77, Houjie Section, Guantai Road, Houjie Town, Dongguan City, Guangdong, China
Tel: +86-769-2267 6998
Fax: +86-769-2267 6828

Compiled by: Approved by:

(5l (i

Estel Qian / Test Engineer

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn Page 1 0f48



Reference No.: WTS20S12093462W001 V1 Page 2 of 48

AW ON P

10

11

12

13

14

Contents

Page
COVER PAGE .....coiiiiiiiiiiiieeeeeeeeeeee ettt te et tete b e bebe b e et et et et st et et st st e s e sb st b s s b s st ss s s et e bebebebebebebebennres 1
CON T EN T S Lottt ettt ettt e et e st e st e e s teeeae e es et s eaeeeae e et e et e e st e s et e s e teseeeseeeseeeseeaaaeeatsaaeeeaeeateenteesbeseseseeesreerres 2
REVISION HISTORY ittt ettt ettt ettt ettt st s 1t st e s as st s st s e bt e e bt et e e st e sb b e sbeesbeesbeesbeestsssessresabessbeesbeasteans 4
GENERAL INFORMATION . ... oottt ettt sttt ettt sttt st s a1t e st e e bt s st e satesteesbeesbeesbessesssesssessbessbeesbeesbessbessbesreesreesres 5
4.1 GENERAL DESCRIPTION OF E.U.T oottt ettt s e st e st e e st e e st e e sab e e st e e sbbe e saeeesanas 5
4.2 DETAILS OF ELU. T . oottt ettt ettt et et e et e bt e e et e s et e st e e sae e eae e e e e et e eat e et e et e eabessbesteeseeeseeeseeseesansaees 6
LG T 07 57 N[N = I 1= TR 6
A4 TESTIMODE ..ottt oottt ettt et e et et e et ea e e ete e et e et e e s e ssee st ee s et e saeeeaeeaeeaeeeeateese et e esbessbestaeseeeseeeseneeesaesaees 6
EQUIPMENT USED DURING TEST ..ottt ettt sttt ettt ettt st ss bt sesbe st ensebesbensabestenn e 7
LT I =L LU= V= N ST S 7
5.2 MEASUREMENT UNCERTAINTY L.uiiitiiitieitieiteeittiesesesssesstessstetssstssstsssesssesssessesssesssesssesssessssssssessesssessssssessesssens 8
LT T 10 = ToT0 ] N 37V 1 = o T 8
TEST FACILITY oottt ettt ettt ettt ettt e bt e st e et e st s sae s s bt e et e et e e st e eb b e sb e e s b e e sbeeseeesesebessbesabeebeesbeesbesbeesraesres 8
TEST SUMMARY oottt ettt ettt e ettt st e st te st e ettt e stestssatsateeabe et e estesstesbeesbeesbeestessessbessbesabeebeesbessbesseesreesres 9
CONDUCTED EMISSION ...ttt ettt ettt et e a1t e ettt e st e s ttesteesteesassee st s setesatesbeeabessbesseesreesreesenaseesaesaees 10
T T O B IO O == 7. ) 10
T U I = 0 B 10
8.3  MEASUREMENT DESCRIPTION ...uviiitiiiitiieitieeeteesitesessessstessssessssesessessssessssessssessssessssessssessssessssessssessssessssessnsess 10
8.4 CONDUCTED EMISSION TEST RESULT ..iiitiiiitiiiitieeeiee s steeeetes s sresestes s sbessbes s sbessbesssbesssbesssbesssbesssbessnbessbessnsenas 11
RADIATED EMISSIONS . ... oottt ettt ettt ettt sttt e et e et e et e e bt e st e e s b e s sbeestessessaessbesebe e st e esbeesbesbaesbeesres 13
9.1 EUT OPERATION.....ceutitittuiieteiesteteesee ittt sttt see s st st bt ne et s b bt e bt e bk e e b e s e e bbb e b s £ e b b et st e bt e b b et nn et s e nnas 13
O T I =S ] = 1 U= 2T 14
9.3  SPECTRUM ANALYZER SETUP ...ueiiitiiiitiii ittt e ettt e st teeetts s sttt s stts s shtssabesssbtssbasssbassabesssbasssbesssbesssbasssbesssbesssbessnbesas 15
S I R Iy o= L0 T3 = U 1 TR 16
9.5 CORRECTED AMPLITUDE & MARGIN CALCULATION .....vviiitiisiteeeetesssteeeetesssteesstesssbassbesssbasssbesssbesssnessssessnnesas 16
0.6 SUMMARY OF TEST RESULTS ..ottt ittt sttt et et e et e bt et e st testeesteestesstssatssstssaee st e et e asbesbbesbeesbaesbeeseesessaesanes 17
BAND EDGE MEASUREMENT ...ttt sttt ettt sttt stt e bt a b e sttestaesbessbesstsssesssessbesabeesbessbessbesbeesreesres 20
101 TEST PROCEDURE. ... .ctteiteeitttetteettees et e et et e e e sttesteesteesaeesasaessees st esteesseessesssasssesteeseeeseessessaessaessreenreenreans 20
0.2 TEST SETUP ittt ettt ettt et ettt e et e s e et e e e etes s sh e e e abee e sheeebes e shtesbesesbeeebeeeseeseabesesebeesbesesbesestanssbesesrenases 20
0.3 TEST RESULT cetiitii ittt ettt et et e sttt e e bt s s et e e e ebes s sheeeabee e sheesbes e sheesbeseseeeebesesbesesbesessaeesbesesbesesbesssrasessenases 21
BANDWIDTH MEASUREMENT ..ot eitt ettt ettt st ettt st s st e a1t e ete et e st e steesteesteestessasseessaesartesseesessresseesteeseees 24
111 LSS d 20107 =1 01U = 24
L T ISy ] = = 24
T T I 2 Sy =T U I 24
MAXIMUM PEAK QUTPUT POWER .....ooiiiiiiie ettt sttt ettt sttt sttt st s as bt s sba st a st s sstesbaesrassres 31
121 TEST PROCEDURE. ... .cottiitieittitt st sts st e stt e bt es e steesteesbeesaeesasasesssessaeeste et e estessteseeesbeesbeeseeesesssesstessreenteeteans 31
A I 1Sy ) = U= R 31
2R T 1S il =3 U Iy PP 31
HOPPING CHANNEL SEPARATION ..ottt sttt ettt ettt e st testa e st e e stsssassaassaessbe e st e st e ssbesbaesreesres 35
131 TEST PROCEDURE ... .citee ittt ittt eett et e et e ete et e e e seaesteesteesaeesasaesseessatesseesseessesasasssesteeseeesenesessaessaessseenreanreans 35
S I I 1S Y = U= TSR 35
S TG T I 1Sy = {5 U] I RO 36
NUMBER OF HOPPING FREQUENCY ....c..ciiiiiitiiiittctecect ettt ettt sttt vs st be st ensavasrensanas 40

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn Page 2 of 48



Reference No.: WTS20S12093462W001 V1 Page 3 of 48

14 1 TEST PROCEDURE ... .ceiittteeete st e ettt e et e sttt e et e s et e eaeeeseeteaaeeeseeeeaseeesteeeaaeeeseseesseeeseeeesneesseeeesneeesreeeseneies 40
4.2 TEST SETUP ittt ettt ettt e et e et e ettt e et e e et et e eaeeeseeeeaaeeeseeeeaaeeeseeeeaaeeeseeeeaaaeesesessaeneseeeeanenesrseeaenere 40
4.3 TEST RESULT ceteiiitie ettt eee et ee e et e e e et e et e e ettt e st et e eaeeeseeesaaeeeseeeeaaeeeseeeeeaeeeseeeeasaeeseseesseneseeeeaneneseeeeaenere 40
L5  DWELL TIME .ottt e et e e ettt e et e e e et e e et e e e et eeeeaeeeeteesaaeeesseesaneeeseeesaneseseeesaneseseseeaaeneseeeeaeneres 42
15.1 TEST PROCEDURE. ... .cottiitieittettsts sttt st e ett e bt e e sttesteesteesaessasasessaessaeeete et e estessteseeesbeesbeeseeeesssesstessreenreeteans 42
I I 1Sy ) = U= TR 42
ST T =2y il =31 U I PP 43
16 ANTENNA REQUIREMENT ....ooviiiiititie ettt sttt ettt sttt st eaa b et aa et e st ess et e st essebe st essebeseessebe st essebesrennanis 47
17 RE EXPOSURE ...ttt ettt ettt ettt e et e et e s et et ae e s et e et et e et e et e e et e et e et e eatesetesaeeseeeseeeseesensaeeaees 48
18 PHOTOGRAPHS —TEST SETUP PHOTOS ... oottt ettt ettt ee e s e e aee e s teeeares e staeesenssaaeeaenanes 48
19 PHOTOGRAPHS - EUT PHOTOS ..ottt ettt ettt sttt ea st sttt e st e e bt e b e s st e staesbeesbeesteeseeesesenessres 48

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn Page 3 of 48



Reference No.: WTS20S12093462W001 V1 Page 4 of 48
3 Revision History
BRI Date of
Test Report No. Receipt Date of Test lssue Purpose Comment | Approved
Sample
2020-12-07
WTS20S12093462W 2020-12-07 to 2020-12-22 original - Replaced
001 gina
2020-12-18
2020-12-07
WTS20S12093462W .
001 V1 2020-12-07 to 2021-01-22 | version 1 Updated Valid
2020-12-18

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn

Page 4 of 48




Reference No.: WTS20S12093462W001 V1 Page 5 of 48

4 General Information

4.1 General Description of E.U.T

Product: 2.1CH Soundbar with wireless subwoofer

Model(s): FS83HW, TH-S430B, STAGE-W236

All models are same in all respects. Only the model names and brand
names are different for different market requirement.
The model TH-S430B is the tested sample.

Model difference:

Operation Frequency: 2402-2480MHz, 79 Channels in total
Antenna installation: PCB Printed Antenna

Antenna Gain: 0dBi

Type of Modulation: GFSK, m/4DQPSK, 8DPSK
Hardware Version: FS69H Ver1.0

Software Version: V3.1

Frequency hopping systems (FHS):
This transmitter device is frequency hopping device, and complies with FCC Part15.247 Requirements.

This device uses Bluetooth radio which operates in 2400-2483.5 MHz band. Bluetooth uses a radio
technology called frequency-hopping spread spectrum, which chops up the data being sent and transmits
chunks of it on up to 79 bands (1 MHz each; centred from 2402 to 2480 MHz) in the range 2,400-
2,483.5MHz. The transmitter switches hop frequencies 1,600 times per second to assure a high degree of
data security. The average time of occupancy on any channel is less than 0.4 seconds within a period of 0.4
seconds multiplied by the number of hopping channels (79 channels) employed.

All Bluetooth devices participating in a given piconet are synchronized to the frequency-hopping channel for
the piconet. The frequency hopping sequence is determined by the master's device address and the phase
of the hopping sequence (the frequency to hop at a specific time) is determined by the master's internal
clock. Therefore, all slaves in a piconet must know the master's device address and must synchronize their
clocks with the master's clock.

Adaptive Frequency Hopping (AFH) was introduced in the Bluetooth specification to provide an effective
way for a Bluetooth radio to counteract normal interference. AFH identifies "bad" channels, where either
other wireless devices are interfering with the Bluetooth signal or the Bluetooth signal is interfering with
another device. The AFH-enabled Bluetooth device will then communicate with other devices within its
piconet to share details of any identified bad channels. The devices will then switch to alternative available
"good" channels, away from the areas of interference, thus having no impact on the bandwidth used.

This device was tested with an Bluetooth system receiver to check that the device maintained hopping
synchronization, and the device complied with these requirements for FCC Part15.247.

Pseudorandom Frequency Hopping Sequence Table as below:

Channel: 08, 24, 19, 56, 40, 18, 50, 09, 02, 23, 32, 41, 33, 31, 65, 73, 53, 69, 06, 22, 67, 04, 20, 36, 52, 38,
46, 70, 78, 68, 76, 21, 29, 10, 26, 42, 58, 17, 60, 63, 54, 03, 00, 59, 64, 75, 35, 66, 43, 15, 45, 39, 77, 55,
71,47,61, 27, 30, 48, 72, 01, 14, 07, 25, 34, 12, 28, 44, 51, 16, 49, 74, 11, 05, 13, 37 , 62 etc.

The system receiver have input bandwidths that match the hopping channel bandwidths of their
corresponding transmitters and shift frequencies in synchronization with the transmitted signals.

Waltek Testing Group Co., Ltd.
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4.2 Details of EU.T

Page 6 of 48

Power Supply: AC 110-240V 50/60Hz

Ratings:

4.3 Channel List

Power output: 80W R.M.S.

Channel Frequency Channel Frequency | Channel | Frequency | Channel Frequency
No. (MHz) No. (MHz) No. (MHz) No. (MHz)
1 2402 2 2403 3 2404 4 2405
5 2406 6 2407 7 2408 8 2409
9 2410 10 2411 11 2412 12 2413
13 2414 14 2415 15 2416 16 2417
17 2418 18 2419 19 2420 20 2421
21 2422 22 2423 23 2424 24 2425
25 2426 26 2427 27 2428 28 2429
29 2430 30 2431 31 2432 32 2433
33 2434 34 2435 35 2436 36 2437
37 2438 38 2439 39 2440 40 2441
41 2442 42 2443 43 2444 44 2445
45 2446 46 2447 47 2448 48 2449
49 2450 50 2451 51 2452 52 2453
53 2454 54 2455 55 2456 56 2457
57 2458 58 2459 59 2460 60 2461
61 2462 62 2463 63 2464 64 2465
65 2466 66 2467 67 2468 68 2469
69 2470 70 2471 71 2472 72 2473
73 2474 74 2475 75 2476 76 2477

77 2478 78 2479 79 2480 - -

4.4 Test Mode

All test mode(s) and condition(s) mentioned were considered and evaluated respectively by performing
full tests, the worst data were recorded and reported.

Test mode

Low channel

Middle channel

High channel

Transmitting

2402MHz

2441MHz

2480MHz

Note: The EUT has been tested under its typical operating condition. Pre-defined engineering program
for regulatory testing used to control the EUT for staying in continuous transmitting.
Only the worst-case data were reported.

Waltek Testing Group Co., Ltd.
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5 Equipment Used during Test
5.1 Equipments List

Conducted Emissions

Last Calibration

Item Equipment Manufacturer Model No. Serial No. Date Valid
1 EMI Test Receiver R&S ESCI 100947 2020-07-30 1Year
2 LISN R&S ENV216 100115 2020-07-30 1Year
3 Cable Top TYPE16(3.5M) - 2020-07-30 1Year

3m Semi-anechoic Chamber for Radiation Emissions (SAEMC)

Item Equipment Manufacturer Model No. Serial No. Last ngli[[t;ratlon Valid
1 Spectrum Analyzer R&S FSP30 100091 2020-04-20 1Year
p | Broad-bandHom | g0\ yaARZBECK | BBHA 9120 D 667 2020-04-25 1Year

Antenna
Broadband COMPLIANCE
3 Preamplifier DIRECTION PAP-1G18 2004 2020-08-26 1Year
Coaxial Cable ZT26-NJ-NJ-
4 (above 1GHz) SM/EA 1GHz-18GHz NA 2020-04-20 1Year
5 Spectrum Analyzer R&S FSP40 100501 2020-07-30 1Year
Broad-band Horn
6 Antenna(18-40GHz) SCHWARZBECK | BBHA 9170 335 2020-07-30 1Year
Microwave
Broadband
7 Preamplifier SCHWARZBECK BBV 9721 100472 2020-07-30 1Year
(18-40GHz)
8 Cable 214029202925 10MHZ40GHz | 17100919 | 2020-04-27 1Year
3m Semi-anechoic Chamber for Radiation Emissions (TDK)
: ] Last Calibration |Calibration Due

Item Equipment Manufacturer Model No. Serial No Date Date
1 Test Receiver R&S ESCI 101296 2020-04-20 1Year
o | TrilegBroadband | g0 yARZBECK | VULB9160 | 9160-3325 | 2020-04-25 1Year

Antenna
3 Active Loop Antenna | Com-Power Corp. AL-130R 10160007 2020-05-06 1Year
4 Amplifier ANRITSU MH648A M43381 2020-04-20 1Year
5 Cable HUBER+SUHNER CBL2 525178 2020-04-20 1Year
6 | EXA Signal Analyzer | Malaysia Keysight | N9010A MY50520207 |  2020-04-20 1Year
Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn Page 7 of 48
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5.2 Measurement Uncertainty

Page 8 of 48

Parameter Uncertainty
Radio Frequency +1x10°
RF Power +1.0dB

RF Power Density +2.2dB

Radiated Spurious Emissions test

+ 5.03 dB (30M~1000MHz)

+ 5.47 dB (1000M~25000MHz)

Conducted Emissions test

* 3.64 dB (AC mains 150KHz~30MHz)

Confidence interval: 95%. Confidence factor: k=2

5.3 Subcontracted

Whether parts of tests for the product have been subcontracted to other labs:

[]Yes X No

If Yes, list the related test items and lab information:

Test Lab: N/A
Lab address: N/A

Test items: N/A

6 Test Facility

FCC Designation No.: CN1201. Test Firm Registration No.: 523476.
ISED CAB identifier: CN00O13. Test Firm Registration No.: 7760A.

Waltek Testing Group Co., Ltd.
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7 Test Summary

Test Items Test Requirement Result
Conduct Emission 15.207 Pass
15.205(a)
Radiated Spurious Emissions 15.209 Pass
15.247(d)
15.247(d)
Band edge Pass
15.205(a)
Bandwidth 15.247(a)(1) Pass
Maximum Peak Output Power 15.247(b)(1) Pass
Frequency Separation 15.247(a)(1) Pass
Number of Hopping Frequency 15.247(a)(1)(iii) Pass
Dwell time 15.247(a)(1)(iii) Pass
Antenna Requirement 15.203 Pass
RF Exposure 1.1307(b)(1) Pass
Note: Pass=Compliance; NC=Not Compliance; NT=Not Tested; N/A=Not Applicable.

Waltek Testing Group Co., Ltd.
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8 Conducted Emission

Test Requirement: FCC CFR 47 Part 15 Section 15.207
Test Method: ANSI C63.10:2013
Test Result: PASS
Frequency Range: 150kHz to 30MHz
- Conducted Limit (dBuV)
Limit: Frequency (MHz) Quasi-peak Average
0.15t00.5 66 to 56* 56 to 46*
0.5t05.0 56 46
5.0 t0 30 60 50
*Decreases with the logarithm of the frequency.

8.1 E.U.T. Operation

Operating Environment:

Temperature: 224 °C
Humidity: 53.7 % RH
Atmospheric Pressure: 101.8kPa

Test Voltage: AC 120V, 60Hz
EUT Operation:

The test was performed in Transmitting mode, the worst test data (GFSK modulation Low
channel) were shown in the report.

8.2 EUT Setup

The conducted emission tests were performed using the setup accordance with the ANSI C63.10:2013.

0.4m
D L EE LT >|
o~ EUT Receiver |- PC System
] [ 1 T
:0.8m
1] ] Y
1
:50Q Terminator =

8.3 Measurement Description

The maximised peak emissions from the EUT was scanned and measured for both the Live and Neutral
Lines. Quasi-peak & average measurements were performed if peak emissions were within 6dB of the
average limit line.

Waltek Testing Group Co., Ltd.
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8.4 Conducted Emission Test Result

Page 11 of 48

Remark: only the worst data (GFSK modulation High channel mode) were reported

Live line:

70

60

50

40

Limit:

AV

30 o
20 y .]I.
! ; ! peak
0.0 Lo
0.150 0.5 5 300  MH:z
o | it [reamna] Fecor T Resdt T THari oo memes
1 01980 3412 10.68 44 .80 6369 |-1889] QP
2 01980 2321 10.68 J3.89 9389 |-1980| AVG
3 0.3540| 3257 10.59 4316 9887 |-1571] QP
4 0.3540| 3176 10.59 4234 45887 | -6.52 | AVG
5 1.0580| 26.32 10.60 J6.592 9600 |-1908] QP
B 1.0580| 21.28 10.60 J1.88 46.00 [-14 12 AVG
7 1.7660| 2527 10.60 J5.87 596.00 |-2013] QP
g 17660 1948 10.60 30.06 46.00 [-15 84| AVG
g 5.2938| 2723 10.78 J8.01 60.00 |-21.89] QF
10 52938 1BER 10.78 249 34 50.00 | -20 BB AVE
11 108459 33.11 10.80 43.91 BO.00 |-16.08( QF
12 10.89459| 2828 10.80 a7.08 5000 |-1292 AVE

Waltek Testing Group Co., Ltd.
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Neutral line:
80.0 dBuf
H H i Limit: —_—
D E AVG: —
70 4mbed- 4+

60

o0

40

30
20 .
! , |peak
10 “lave
0.0 L
0.150 0.5 5 300  MH:
o | s [t oo [ et | ot i o e
1 0.1980( 35186 10.68 45,84 §3.69 [-17.85] QF
2 01980 2360 10.68 34.28 9369 | 1941 AVG
3 03540 3042 10.89 41.01 5887 |-17.868] QP
4 0.3540( 2547 10.89 40.08 4387 | -881 | AVG
a 0.5340( 3057 10.83 41.10 6.00 [-14.890] QF
5] 05340 21.08 10.83 31.61 4600 | -14 39| AVG
7 1.0580( 2651 10.60 3711 5600 |-18.848] QP
a 1.0580( 22729 10.60 32.89 400 |-13.11| AVG
q 31740 26.07 10.71 36.78 6.00 [-19.22] QF
10 317400 1841 10.71 2912 46.00 |-16.88| AVG
11 109328 3323 10.80 44 03 6000 |-152487 QP
12 109328 2623 10.80 37.03 5000 |-1287 AVG

Waltek Testing Group Co., Ltd.
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9 Radiated Emissions

Test Requirement: FCC CFR47 Part 15 Section 15.209 & 15.247
Test Method: ANSI C63.10:2013
Test Result: PASS
Measurement Distance: 3m
Limit:
Field Strength Field Strength Limit at 3m Measurement Dist
Frequency .
(MHz) uV/m pistance uV/m dBuV/m
(m)
0.009 ~ 0.490 | 2400/F(kHz) 300 10000 * 2400/F(kHz) 20log(2400/F(kHz)) + g0
0.490 ~ 1.705 | 24000/F(kHz) 30 100 * 24000/F(kHz) 20l0g(24000/F(kH2)) + 40
1.705 ~ 30 30 30 100 * 30 20log®? + 40
30 ~ 88 100 3 100 20log1%
88 ~ 216 150 3 150 20log!"5?
216 ~ 960 200 3 200 20log?%”
Above 960 500 3 500 20log5%

9.1 EUT Operation

Operating Environment:

Temperature: 23.5°C

Humidity: 54.3 % RH

Atmospheric Pressure: 101.6kPa

Test Voltage: AC 120V, 60Hz

EUT Operation:

The test was performed in Transmitting mode, the worst test data (GFSK modulation) were shown
in the report.

Waltek Testing Group Co., Ltd.
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9.2 Test Setup

The radiated emission tests were performed in the 3m Semi- Anechoic Chamber test site, using the
setup accordance with the ANSI C63.10: 2013.

The test setup for emission measurement below 30MHz.

Semi-anechoic 3m Chamber
Turn Table From 0° to 360°

Turn Table

“ pectrum AMP ombining

The test setup for emission measurement from 30 MHz to 1 GHz.

Semi-anechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m
Turn Table From 0° to 360°

Turn Table

System Analyzer Network

Waltek Testing Group Co., Ltd.
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The test setup for emission measurement above 1 GHz.

Anechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m
Turn Table From 0° to 360°

4
1 .5mi
i Turn Table
: Absorbers
v yVVVN

R —

ombining

NEelWOrK

9.3 Spectrum Analyzer Setup

Below 30MHz
Sweep Speed ... Auto
IF Bandwidth...........cccococn 10 kHz
Video Bandwidth.............coovvieeiiiiiiiceeeeee. 10 kHz
Resolution Bandwidth ..............coooovvviieiiiiiiiiin. 10 kHz
30MHz ~ 1GHz
Sweep Speed ... Auto
(12 (=T o (o] S PK
Resolution Bandwidth...........cccccoeeeeiiiii. 100 kHz
Video Bandwidth.............ooovveeiiiiiiicieeeee 300 kHz
Above 1GHz
SWeep SPEEA ......oeeiiiiiiiiieeee e Auto
DEeteCtOr ... PK
Resolution Bandwidth...............cooeeeiiiiiiiiiinnnnen. 1 MHz
Video Bandwidth...........ccccvvieiiiiiiiiiiieee, 3 MHz
DeteCtOr ... Ave.
Resolution Bandwidth..............ccovvveeeiiiiiiiiiinnnne.. 1 MHz
Video Bandwidth...........ccccvvvieiiiiiiiiiieeee, 10 Hz

Waltek Testing Group Co., Ltd.
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9.4 Test Procedure

9.5

1. The EUT is placed on a turntable, which is 0.8m above ground plane for below 1GHz and 1.5m for
above 1GHz.
2. The turntable shall be rotated for 360 degrees to determine the position of maximum emission level.

3. EUT is set 3m away from the receiving antenna, which is moved from 1m to 4m to find out the

maximum emissions. The spectrum was investigated from the lowest radio frequency signal
generated in the device, without going below 9 kHz, up to the tenth harmonic of the highest
fundamental frequency or to 40 GHz, whichever is lower.

. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

5. And also, each emission was to be maximized by changing the polarization of receiving antenna both

horizontal and vertical.

. Repeat above procedures until the measurements for all frequencies are complete.

7. The radiation measurements are tested under 3-axes(X, Y, Z) position(X denotes lying on the table,

Y denotes side stand and Z denotes vertical stand), After pre-test, It was found that the worse
radiation emission was get at the X position. So the data shown was the X position only.
. For the radiated emission test above 1GHz:
Place the measurement antenna away from each area of the EUT determined to be a source of
emissions at the specified measurement distance, while keeping the measurement antenna aimed at
the source of emissions at each frequency of significant emissions, with polarization oriented for
maximum response. The measurement antenna may have to be higher or lower than the EUT,
depending on the radiation pattern of the emission and staying aimed at the emission source for
receiving the maximum signal. The final measurement antenna elevation shall be that which
maximizes the emissions. The measurement antenna elevation for maximum emissions shall be

restricted to a range of heights of from 1 m to 4 m above the ground or reference ground plane.

Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Factor and Cable Factor, and subtracting

the Amplifier Gain from the Amplitude reading. The basic equation is as follows:

Corr. Ampl. = Indicated Reading + Antenna Factor + Cable Factor - Amplifier Gain

The “Margin” column of the following data tables indicates the degree of compliance with the applicable
limit. For example, a margin of -7dB means the emission is 7dB below the maximum limit for Class B.

The equation for margin calculation is as follows:

Margin = Corr. Ampl. — Limit

Waltek Testing Group Co., Ltd.
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9.6 Summary of Test Results

Test Frequency: 30MHz ~ 18GHz

Only the worst case GFSK mode were record in the report.

Page 17 of 48

RX Antenna G Pt

Frequency FF{{ecei_ver Detector ’L%rlg CameEEs Corrected 1524712091205
e Angle | peight | Polar ractor Amplitude | | imit | Margin

(MHz) (dBuV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBpV/m) | (dBuV/m) | (dB)

GFSK Low Channel 2402MHz

503.10 20.11 QP 264 1.8 H -13.22 6.89 43.53 -36.64
503.10 19.78 QP 111 1.8 \Y -13.22 6.56 43.53 -36.97
4804.00 50.59 PK 331 1.4 \Y -1.06 49.53 74.00 -24.47
4804.00 43.62 Ave 331 1.4 \Y -1.06 42.56 54.00 -11.44
7206.00 53.43 PK 146 1.5 H 1.32 54.75 74.00 -19.25
7206.00 41.16 Ave 146 1.5 H 1.32 42.48 54.00 -11.52
2335.15 45.95 PK 24 1.1 \Y -13.26 32.69 74.00 -41.31
2335.15 39.26 Ave 24 1.1 \Y -13.26 26.00 54.00 -28.00
2355.10 44.04 PK 117 1.2 H -13.02 31.02 74.00 -42.98
2355.10 36.03 Ave 117 1.2 H -13.02 23.01 54.00 -30.99
2493.96 43.21 PK 292 1.9 \Y -13.20 30.01 74.00 -43.99
2493.96 38.10 Ave 292 1.9 \Y -13.20 24.90 54.00 -29.10
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Page 18 of 48

RX Antenna Ho0 et

Frequency Eecei.ver Detector ;Iz-:llthrlre‘ SIS Corrected 15:247/209/205
<EEliE Angle Height | Polar Factor Amplitude Limit Margin

(MHz) (dBpV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

GFSK Middle Channel 2441MHz

503.10 21.10 QP 175 1.1 H -13.22 7.88 43.53 -35.65
503.10 18.25 QP 100 1.0 \Y -13.22 5.03 43.53 -38.50
4882.00 50.60 PK 34 1.8 \ -0.62 49.98 74.00 -24.02
4882.00 40.69 Ave 34 1.8 \ -0.62 40.07 54.00 -13.93
7323.00 54.69 PK 348 1.4 H 2.21 56.90 74.00 -17.10
7323.00 43.11 Ave 348 1.4 H 2.21 45.32 54.00 -8.68
2329.68 45.54 PK 293 1.0 \Y -13.19 32.35 74.00 -41.65
2329.68 38.20 Ave 293 1.0 \ -13.19 25.01 54.00 -28.99
2380.99 45.00 PK 261 1.8 H -13.14 31.86 74.00 -42.14
2380.99 37.23 Ave 261 1.8 H -13.14 24.09 54.00 -29.91
2496.20 42.78 PK 116 1.8 \Y -13.08 29.70 74.00 -44.30
2496.20 37.18 Ave 116 1.8 \Y -13.08 24.10 54.00 -29.90
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Page 19 of 48

RX Antenna Ho0 et

Frequency Eecei.ver Detector ;Iz-:llthrlre‘ SIS Corrected 15:247/209/205
<EEliE Angle Height | Polar Factor Amplitude Limit Margin

(MHz) (dBpV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

GFSK High Channel 2480MHz

503.10 22.60 QP 328 1.3 H -13.22 9.38 43.53 -34.15
503.10 19.11 QP 49 1.1 \Y -13.22 5.89 43.53 -37.64
4960.00 53.75 PK 224 1.5 \ -0.24 53.51 74.00 -20.49
4960.00 42.00 Ave 224 1.5 \Y -0.24 41.76 54.00 -12.24
7440.00 50.81 PK 345 1.2 H 2.84 53.65 74.00 -20.35
7440.00 41.76 Ave 345 1.2 H 2.84 44.60 54.00 -9.40
2323.99 45.13 PK 267 1.1 \Y -13.19 31.94 74.00 -42.06
2323.99 39.65 Ave 267 1.1 \ -13.19 26.46 54.00 -27.54
2362.58 42.82 PK 227 1.3 H -13.14 29.68 74.00 -44.32
2362.58 38.18 Ave 227 1.3 H -13.14 25.04 54.00 -28.96
2488.88 43.25 PK 40 1.6 vV -13.08 30.17 74.00 -43.83
2488.88 36.70 Ave 40 1.6 \Y -13.08 23.62 54.00 -30.38

Test Frequency: 18GHz~25GHz

The measurements were more than 20 dB below the limit and not reported.
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10 Band Edge Measurement

Test Requirement:

Test Method:
Test Limit:

Test Mode:
10.1 Test Procedure

Section 15.247(d) In addition, radiated emissions which fall in the

restricted bands. as defined in Section 15.205(a), must also comply

with the radiated emission limits specified in Section 15.209(a) (see

Section 15.205(c)).

ANSI C63.10:2013

Regulation 15.247 (d),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)).

Transmitting

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the

spectrum;

2. Set the spectrum analyzer: RBW = 100 kHz, VBW = 300 kHz, Sweep = auto

Detector function = peak, Trace = max hold

10.2 Test Setup

.le

]

Spectrum Analyzer

Waltek Testing Group Co., Ltd.
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10.3 Test Result

Test plots

Page 21 of 48

Modulation: GFSK

Transmitting Band edge-left side

Offs 0.50 dB * RBW 30 kHz

Hopping Band edge-left side

Offs 0.50 dB * RBW 30 kHz
* Att 40 dB * VBW 100 kHz M2[1] -43.16 dBm *Att 40 dB * VBW 100 kHz M2[1] -45.47 dBm
Batt Ref 19.50 dBm SWT 115ms 2.375860000 GHz Fatt Ref 19.50 dBm SWT 115ns 2.380950000 GHz
Mi[1] -47.04 dBm| | M1[1] -47.01 dBm|
1Pk |10 dBn 2.400000000 GHz}  ypy [, 0400 2.400000000 GHz
Max Max
0 dBmARL 2770 dBm ——=—1D1 2.380 dBm —
-10 dBm -10 dBm
S0 dem—D2 ;17.230 dBm i 5 JE—D2 -17.620 dBm
-30 dBm l -30 dBm
-40 dBm 12 -40 dBm b
:S’Uld‘BL-k'.u‘-“h“‘L‘- sk .:“J.._U“.,;a...,.n.ll A Jslh |,,JLW\W- U RN W e L e A A4,
-60 dBm: -60 dE‘.-l--
-70 dBm -70 dBm
F1 F1
|| | |

Start 2.31 GHz

Stop 2.412 GHz

Start 2.31 GHz

Stop 2.412 GHz

Transmitting Band edge-right side

Hopping Band edge-right side

Offs 0.50 dB * RBW 30 kHz Offs 0.50 dB * RBW 30 kHz
* Att 40 dB *VBW 100 kHz M2[1] -45.42 dBm * Att 40 dB *VBW 100 kHz M2[1] -45.92 dBm
patt Ref 19.50 dBm SWT 35nms 2.484521000 GHz patt Ref 19.50 dBm SWT 35ms 2.492006000 GHz
M1[1] -46.78 dBm M1[1] -47.60 dBm
1Pk | 10 B 2.483500000 GHz 1Pk | 10 dan 2.483500000 GHz
Max Max
D1 3.430 dBrm I
0 dBm

=10 dBm Jk
T !

D2 -16.570d
-20 dBm [’ ]1
=30 dBm k
-40 dBm

-50 dBm

-60 dBm

r AL L AR A Al bl

-70 dBm

-40 dBm l

| \J.
NN (I FREPT N ) il
-50 dBm

-60 dBm

-70 dBm

Start 2.47 GHz Stop 2.5 GHz

Start 2.47 GHz

Stop 2.5 GHz
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Modulation: = /4 DQPSK
Transmitting Band edge-left side Hopping Band edge-left side
Offs 0.50 dB * RBW 30 kHz Offs 0.50 dB * RBW 30 kHz
*Att 40 dB *VBW 100 kHz M2[1] -45.38 dBm * Att 40 dB *VBW 100 kHz M2[1] -43.24 dBm
patt Ref 19.50 dBm SWT 115ms 2.375860000 GHz Batt Ref 19.50 dBm SWT 115ms 2.386860000 GHz
| M1[1] -45.48 dBm| M1[1] -47.81 dBm|
1Pk |10 4B 2.400000000 GHz|  ypi |, o 2.400000000 GHz
Max Max N
o dBm 01 3.000 dBr 0 dBm D1 2.900 dBmr T
-10 dBm =10 dBm
20 dE‘.-l-- D2 -17.000 dBm 20 dBrm D2 -17.100 dBm
=30 dB.l.- -30 dBm
-40 dBm T ! -40 dBm '“T’ 9
A
A [Ty Lo [P TP I o Msrlactidal T A e P L N TR TR A [l ek AL e, }
%‘.l..' A Ayl NIRRT AT s e i s ke
-60 dBm -60 dBm
=70 dBm -70 dBm
F1 Fl
| | ||

Start 2.31 GHz

Stop 2.412 GHz

Start 2.31 GHz Stop 2.412 GHz

Transmitting Band edge-right side

Hopping Band edge-right side

Offs 0.50 dB * RBW 30 kHz Offs 0.50 dB * RBW 30 kHz
*Att 40 dB * VBW 100 kHz M2[1] -46.30 dBm “Att 40 dB “ VBW 100 kHz M2[1] -45.31 dBm
Batt Ref 19.50 dBm SWT 35nms 2.487096000 GHz Batt Ref 19.50 dBm SWT 35nms 2.495180000 GHz
| Mi[1] ~48.08 dBm | Mi[1] 46.46 dBm
1Pk 10 dBn 2.483500000 GHz 1Pk 10 dBn 2.483500000 GHz
Max Max
D1 3.550 dBm i D1 3.950 dBrm |
0 dBm P | T 41
)Ml TRPLTL I LLd'Ml
-10 dBm \ -10 dBm ]I
D2 -16.450 dBmy —0D2 -16.050 dBm{
-20 dB-lu -20 dBm
-30 dfulu =30 dBulu
-40 dBm A M2 -40 dBm 1 ™Z
-'gmg-l-"*-'“" Pl Ak AP i o | s A A A ]
|||| -50 dBulu
-60 dBm -60 dBm
=70 dBm =70 dBm
F1 Fi
| |
Start 2.47 GHz Stop 2.5 GHz Start 2.47 GHz Stop 2.5 GHz
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Modulation: 8DPSK

Transmitting Band edge-left side Hopping Band edge-left side

Offs 0.50 dB * RBW 30 kHz Offs 0.50 dB * RBW 30 kHz
Att 40 dB * VBW 100 kHz M2[1] -45.46 dBm Att 40 dB * VBW 100 kHz M2[1] -43.03 dBm
Batt Ref 19.50 dBm SWT 115ms 2.375860000 GHz patt Ref 19.50 dBm SWT 115ms 2.384820000 GHz
M1[1] -46.67 dBm| | M1[1] -46.73 dBm|
1Pk 10 dBrr 2.400000000 GHz 1Pk 10 dB 2.400000000 GHz
Max Max
0 dBm D1 3.370 dBrm 0 dom D1 2.800 dBrm T
-10 dBm -10 dBm
D2 -16.630 dBm . ]
-20 dBl S0 dpm—D2_;17.200 dBm
-30 dB.l.- =30 dBm
-40 dBm J - al —
40 d vl N‘I}l 40 d 7. h‘:',t'
. ,,.L\I,..;!ﬂ,.\.,k,\], L o A L,.,.,d n .ul»\p-mlr«lum,p. FTETTTY P , YIRS BT A FRTY I 91
| -50 dBm
-60 dBm -60 dBm
-70 dBm =70 dBm
F1 F1
| ||
Start 2.31 GHz Stop 2.412 GHz Start 2.31 GHz Stop 2.412 GHz

Transmitting Band edge-right side Hopping Band edge-right side

Offs 0.50 dB * RBW 30 kHz Offs 0.50 dB * RBW 30 kHz
Att 40dB *VBW 100 kHz M2[1] -46.25 dBm Att 40 dB *VBW 100 kHz M2[1] -46.26 dBm
patt Ref 19.50 dBm SWT 35ms 2.492844000 GHz patt Ref 19.50 dBm SWT 35ms 2.488653000 GHz
M1[1] -47.77 dBm)| | M1i[1] -46.53 dBm)|
1Pk | 10 B 2.483500000 GHz 1Pk | 10 B 2.483500000 GHz
Max Max
D1 3.610 dBrm 1 01 3.950 dBrm
0 dBm } dlm+——+ i Iﬂ {
=10 dBm fm]] -10 dBm W
D2 -16.390 dBmy —l_DZ -16.050 dBu1
=20 dB.lu -20 dB-lu ‘
-30 dBm

| h\ -30 dsl L
-40 dBm ,f“ L T M2 -40 dBm L M1 M2
P LI A i Al A e |

M kAl i Al skt ol
-50"dBm Ll ok eud : -50 ds.l.. [ i
-60 dBm -60 dBm
-70 dBm -70 dBm
F1 Fl
| |
Start 2.47 GHz Stop 2.5 GHz Start 2.47 GHz Stop 2.5 GHz
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11 Bandwidth Measurement

Test Requirement:
Test Method:
Test Mode:

11.1 Test Procedure

Page 24 of 48

FCC CFRA47 Part 15 Section 15.247

C63.10: 2013

Test in fixing operating frequency at low, Middle, high channel.

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the

spectrum;

2. Set the spectrum analyzer: RBW = 30kHz, VBW = 100kHz

11.2 Test Setup

1
| I |

Spectrum Analyzer

11.3 Test Result

S

EUT

A aliattam el 20 dB Bandwidth 99% Bandwidth
MHz MHz
GFSK Low 0.934 0.850
GFSK Middle 0.922 0.868
GFSK High 0.940 0.862
n /4 DQPSK Low 1.287 1.180
14 DQPSK Middle 1.281 1.192
n /4 DQPSK High 1.275 1.198
8DPSK Low 1.281 1.192
8DPSK Middle 1.293 1.186
8DPSK High 1.293 1.198
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Test plots

20 dB Bandwidth

Page 25 of 48

Modulation: GFSK

Low Channel Middle Channel
Offs 0.50 dB “ RBW 30 kHz Offs 0.50 dB * RBW 30 kHz
* Att 40 dB * VBW 100 kHz D1[1] -0.33 dB * Att 40 dB * VBW 100 kHz D1[1] 0.11 dB
patt Ref 19.50 dBm SWT 5ms 934.100000000 kHz Batt Ref 19.50 dBm SWT 5ms 922.200000000 kHz
Mi[1 -16.99 dBm M1[1] -16.11 dBm|
1Pk | t 2.401538900 GHz 1Pk . | 2.479544900 GHz
i B dBm My, | 10 9B
0 dBm L 2020 dém Al\rhas PP i Ay
a A V\\ 10dB \ V\\
-10 dBm s 10 dBm W
M1 D1
—I—Dz -16.980 as.!"/ .',11 —l—Dz -16.450 ds..‘."/ \)\'ﬁ
-20 dE‘.-l-- \'\ -20 dBm A \,\
=30 dBllll "‘N/“Ir \nlk‘t\n.‘ -30 GB|||| M‘Jr Hﬂl\\“
-40 dppt] '“'M 40 dpgeel™] M"\a
W - Mr .
-50 dBm -50 dBm
-60 dBm -60 dBm
-70 dBm 70 dBm
CF 2.402 GHz Span 3.0 MHz| CF 2.48 GHz Span 3.0 MHz)

High Channel
Offs 0.50 dB * RBW 30 kHz
*Att 40 dB *VBW 100 kHz D1[1] -0.05 dB
Batt Ref 19.50 dBm SWT Sms 940.100000000 kHz
M1[1] -17.47 dBm
1PK 110 dBm 2.440538900 GHz
Max
0 dBm D1 2.660 dBrm r\\rﬂv \"\(\\
-10 dBm A "
M1
20 dBm 2 -17.340 dBrfy

S
S

=30 d"l /r/
|

-50 dBm

I
-60 dBm

=70 dBm

CF 2.441 GHz

Span 3.0 MHz
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Modulation: m /4 DQPSK

Low Channel Middle Channel
Offs 0.50 dB * RBW 30 kHz Offs 0.50 dB * RBW 30 kHz
*Att 40 dB * VBW 100 kHz D1[1] 0.22 dB *Att 40dB * VBW 100 kHz D1[1] 0.32 dB
patt Ref 19.50 dBm SWT 5ms 1.287400000 MHz patt Ref 19.50 dBm SWT Sms 1.281400000 MHz
| M1i[1] -16.60 dBm| | M1[1] -16.98 dBm|
1PK 110 dBm 2.479365300 GHz] 1Pk |10 ygm 2.440365300 GHz
Max Max
D1 3.680 dBm D1 2.950 dBm
a A il
0 dBm 0 dBm
-10 dBm -10 dBm =
¢, Q1 | 'Y R
D2 -16.320 dBm & D2 -17.050 dBm L)
-20 dBm J \ -20 dS.l.. j \
-30 dBm Ay -30 dBm phis
-40 dBm -40 da.l..
-50 dBm -50 ds.l..
-60 dBm -60 dBm
-70 dBm -70 dBm
CF 2.48 GHz Span 3.0 MHz| CF 2.441 GHz Span 3.0 MHz
High Channel
Offs 0.50 dB * RBW 30 kHz
Att 40 dB * VBW 100 kHz D1[1] 0.13 dB
patt Ref 19.50 dBm SWT 5ms 1.275400000 MHz
M1i[1] -16.27 dBm|
1Pk [ 10 dBm 2.401365300 GHz
Max
0 dBm D1 3.340 dBrm i)

N Nﬂ”“ww\

TH
D2 -lé.ﬁsidnm
-20 dBm f

=30 dEulu N‘ "/
™ At

I B

-
et

r‘"’",
P

-50 dBm

-60 dBm

=70 dBm

CF 2.402 GHz Span 3.0 MHz|
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Modulation: 8DPSK

Low Channel Middle Channel
Offs 0.50 dB * RBW 30 kHz Offs 0.50 dB “ RBW 30 kHz
Att 40 dB * VBW 100 kHz D1[1] 0.04 dB Att 40 dB * VBW 100 kHz D1[1] -0.13 dB
patt Ref 19,50 dBm SWT Sms 1.281400000 MHz patt Ref 19.50 dBm SWT Sms 1.293400000 MHz
M1[1] -16.20 dBm| | M1i[1] -17.04 dBm|
1Pk [ 10 dBm 2.401353300 GHz] 1Pk |10 dBm 2.440353300 GHz
Max Max
D1 3.460 dBm D1 2.910 dBm A
0 dBm Ay 0 dBm N
-10 dBm Ty - -10 dB.l.. Matl -
, R1 - 1
20 dBm D2 -16.54‘!.unm & 20 dBm D2 -17.0} dBmy ‘\
-30 dBm /’\/ \ -30 dBm /\/ V\
-40 dBnt "J\- mef\M'L -40 dBulu MW‘
-50 dBm -50 aa.l..
-60 dBm -60 dBm
-70 dBm -70 dBm

CF 2.402 GHz

Span 3.0 MHz

High Channel
Offs 0.50 dB “ RBW 30 kHz
Att 40 dB * VBW 100 kHz D1[1] 0.00 dB
patt Ref 19.50 dBm SWT 5ms 1.293400000 MHz
| Mi[1] -16.37 dBm
1PK 110 dBm 2.479353300 GHz
Max
D1 3.610 dBm
0 dBm 4
/\/ﬂ‘wJU \»M“\N\
-10 dBm .
M{ Qi
D2 -16.390 dBm &
-20 dBm : \
-30 dBm fJ‘U v\
LARTIV R VAN
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.48 GHz Span 3.0 MHz

CF 2.441 GHz

Span 3.0 MHz|
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99% Bandwidth

Page 28 of 48

Modulation: GFSK

Low Channel Middle Channel
Offs 0.50 dB * RBW 30 kHz Offs 0.50 dB “ RBW 30 kHz
© Att 40 dB * VBW 100 kHz M1[1] 3.06 dBm " ALt 40 dB * VBW 100 kHz M1[1] 2.62 dBm
patt Ref 19,50 dBm SWT 5ms 2.401916200 GHz patt Ref 19.50 dBm SWT 5ms 2.440916200 GHz
Occ Bw  850.299401197 kHz [ Occ Bw  868.263473054 kHz
1Pk |10 g8 T1[1] -16.13 dBm) 1Pk |10 dBm T1[1] -16.27 dBm|
Max ”‘ M1 2.401568862 GHz Max M1 2.440562874 GHz
T2[1] 16.29 dBm i ‘ W1 T211] -16.92 dBm|
0 da"" nj"’““\.r\\ 2.402419162 GHz 0 d”"" [J" 17 2.441431138 GHz
. A ; A "
10 dB||T. }21/ e 10 du.|.. }1/“ W
-20 dBT‘. 7 \\ -20 dB.|.. T \'\
-30 dBm / "n‘-kw -30 ds.|.. ,_f'ff "ﬁ'\\
-40 dBm-ey #ﬂlﬂl\m 40 dBmoait '“‘"""‘%
% - U\M\m.m
-50 dBm -50 uu||||
-60 dBm -60 dB.|..
-70 dBm -70 dB.‘..

CF 2.402 GHz

Span 3.0 MHz

CF 2.441 GHz

Span 3.0 MHz

High Channel
Offs 0.50 dB * RBW 30 kHz
*Att 40 dB * VBW 100 kHz M1[1] 3.35 dBm
patt Ref 19.50 dBm SWT 5ms 2.479922200 GHz
Occ Bw  862.275449101 kHz
1Pk | 10 gn Ti[1] -15.65 dBm|
Max = M1 2.479568862 GHz
0 45 ‘ I.\)(‘H" T2[1] -15.85 dBm
”‘ lr\\ 2.480431138 GHz
s A
-10 du|||| }{'j \/%\
-20 dB.|.. 7 \,\
-30 CI'B|||| H‘M”‘/‘/ 'Hnl\k‘“q
40 dpget] e,
MM
-50 Cl'B||||
-60 dB.|..
-70 dB.‘..
CF 2.48 GHz Span 3.0 MHz
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Modulation: n /4 DQPSK
Low Channel Middle Channel
Offs 0.50 dB * RBW 30 kHz Offs 0.50 dB * RBW 30 kHz
Att 40 dB * VBW 100 kHz M1[1] 3.33 dBm Att 40 dB “ VBW 100 kHz M1[1] 2.88 dBm
patt Ref 19.50 dBm SWT 5ms 2.401916200 GHz patt Ref 19.50 dBm SWT 5ms 2.440916200 GHz
Occ Bw 1.179640719 MHz [ Occ Bw 1.191616766 MHz
1Pk [ 10 48 T1[1] -12.03 dBm| 1Pk | 10 gn T1[1] -12.75 dBm|
Max S M1 2.401401198 GHz]  Max - M1 2.440401198 GHz
0us ‘ 2R T201) 12.70 dBm 0 45 ‘ LEL 211 -14.06 dBm|
VAW 2.402580838 GHz ”‘ VAR 2.441592814 GHz
10 dBL Tlfv‘f\j\/ W/\W\{'z -10 dB Tl/“f,\'(J W/\n\,_\“
|| = v ._..|.. E~ T
-20 dBr|'n )(’f v\\ 20 dB.|.. j’f .,\
-30 dBm M 'h“'\,\ -30 dBm 7 ‘1.«\‘\
W@é’iﬁm MUA" ) “%0 dBm [y
-50 dB| -50 ds.|..
-60 dB.|.. -60 dBT‘.
-70 dB.‘.. -70 dBm
CF 2.402 GHz Span 3.0 MHz CF 2.441 GHz Span 3.0 MHz
High Channel
Offs 0.50 dB * RBW 30 kHz
Att 40 dB “ VBW 100 kHz M1[1] 3.65 dBm
patt Ref 19.50 dBm SWT 5ms 2.479922200 GHz
Occ Bw 1.197604790 MHz
1Pk [ 10 48 T1[1] -12.33 dBm|
Max om M1 2.479401198 GHz
ous ‘ AR T2 13.13 dBm
;\/” l‘”"‘J“W 2.480598802 GHz
-10 dBir Tlf(\m AMV\ 2
| ¥
-20 dBr|'n A/f h\\\
-30 dBm A
e N
-40 dB.|..
-50 dB.|..
-60 dBT
-70 dBm
CF 2.48 GHz Span 3.0 MHz
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Low Channel Middle Channel
Offs 0.50 dB “ RBW 30 kHz Offs 0.50 dB “ RBW 30 kHz
Att 40 dB “ VBW 100 kHz M1[1] 3.29 dBm Att 40 dB “ VBW 100 kHz M1[1] 2.86 dBm
patt Ref 19.50 dBm SWT 5ms 2.401916200 GHz patt Ref 19.50 dBm SWT 5ms 2.440916200 GHz
Occ Bw 1.191616766 MHz [ Occ Bw 1.185628743 MHz
1Pk | 10 45 Ti[1] -13.96 dBm| 1Pk | 10 g8 Ti[1] -13.61 dBm|
Max = M1 2.401401198 GHz Max = M1 2.440407186 GHz
08 ‘ 2 T2[1] 12.47 dBm 0 s ‘ X T2[1] -12.42 dBm
‘ MU\«M“’\,‘,\ 2.402592814 GHz ”‘ JJUL:\/\W“’%\ 2.441592814 GHz
-10 dBm "Nﬂ\/ iz -10 dBm T"NA' T2
| /] A | I.f i
-20 dBr|'n \ -20 dB.|.. \
=30 dBm [/l\j \”\“ -30 dBm /fﬂ\r \,/‘\
J‘:‘E‘J'&{:#u" b mqu B -40 CI'B|||| MW’
-50 dBm -50 ds.|..
-60 dB.|.. -60 dBT‘.
-70 dB.‘.. -70 dBm
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Modulation: 8DPSK

CF 2.402 GHz

Span 3.0 MHz

CF 2.441 GHz

Span 3.0 MHz

Batt

1Pk
Max

High Channel
Offs 0.50 dB * RBW 30 kHz
Att 40dB *VBW 100 kHz M1[1] 3.57 dBm
Ref 19.50 dBm SWT 5ms 2.479922200 GHz
Occ Bw 1.197604790 MHz
1048 Ti[1] -14.38 dBm|
=m M1 2.479401198 GHz
‘ Bl 72113 -11.75 dBm|
0 da‘ J’l\_,f U s 2.480598802 GHz
‘/\/”\ ‘"’\»..\T
-10 dB.|.. - v
-20 dB.|.. / \
-30 dBm (}\( W‘
Mm‘m
-40 ds.|..
-50 CI'B||||
-60 dBT‘.
-70 dBm
CF 2.48 GHz

Span 3.0 MHz
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12 Maximum Peak Output Power

Test Requirement:
Test Method:
Test Limit:

Test mode:

12.1 Test Procedure

FCC CFRA47 Part 15 Section 15.247

C63.10:2013

Regulation 15.247 (b)(1), For frequency hopping systems
operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping
systems in the 5725-5850 MHz band: 1 watt. For all other
frequency hopping systems in the 2400-2483.5 MHz band:
0.125 watts.

Refer to the result “Number of Hopping Frequency” of this
document. The 1watts (30 dBm) limit applies.

Test in fixing frequency transmitting mode.

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the

spectrum.

2. Set the spectrum analyzer: RBW = 3 MHz. VBW =3 MHz. Sweep = auto; Detector Function = Peak.

3. Keep the EUT in transmitting at lowest, medium and highest channel individually. Record the max

value.

12.2 Test Setup

Spectrum Analyzer

12.3 Test Result

EUT

Peak Power(dBm)
Test Data - - Limit (dB
Mode Rate Low Middle | High imit (dBm)
Channel | Channel | Channel
GFSK 1Mbps 3.78 3.98 455 30
n /4 DQPSK | 2Mbps 2.74 2.77 3.51 30
8DPSK 3Mbps 3.52 3.39 4.09 30
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Test plots
Modulation: GFSK
Low Channel Middle Channel
Offs 0.50 dB * RBW 3 MHz Offs 0.50 dB * RBW 3 MHz
“ Att 40 dB “VBW 3 MHz M1[1] 3.78 dBm “ Att 40 dB “ VBW 3 MHz M1[1] 3.98 dBm
patt Ref 19,50 dBm SWT 2.5ms 2.441012000 GHz Batt Ref 19.50 dBm SWT 2.5ms 2.401844000 GHz
1Pk 1Pk
10 dBm m
Max | M1 Max 1098 | M'l
e —
e e B
-10 dBm -10 dBm
-20 dBm -20 dBm
-30 dBm -30 dBm
-40 dBm -40 dBm
-50 dBm -50 dBm
-60 dBm -60 dBm
-70 dBm -70 dBm
CF 2.441 GHz Span 6.0 MHz CF 2.402 GHz Span 6.0 MHz
High Channel
Offs 0.50 dB * RBW 3 MHz
“ Att 40 dB “VBW 3 MHz M1[1] 4.55 dBm
patt Ref 19,50 dBm SWT 2.5ms 2.480072000 GHz
1Pk 10 dBm 1T
Max 5
0 dBm "] M SN
-\_‘_‘_ﬁ‘\
-10 dBm
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.48 GHz Span 6.0 MHz
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Modulation: = /4 DQPSK
Low Channel Middle Channel
Offs 0.50 dB * RBW 3 MHz Offs 0.50 dB * RBW 3 MHz
* Att 40 dB “VBW 3 MHz M1[1] 2.74 dBm * Att 40 dB “VBW 3 MHz M1[1] 2.77 dBm
patt Ref 19,50 dBm SWT 2.5ms 2.402048000 GHz Batt Ref 19.50 dBm SWT 2.5ms 2.441096000 GHz
1PK 110 dBm 1PK 110 dBm
Max mi Max M1
0 dBm - | = 0 dBm e T
\m H"‘-\
-10 dBm -10 dBm
-20 dBm -20 dBm
-30 dBm -30 dBm
-40 dBm -40 dBm
-50 dBm -50 dBm
-60 dBm -60 dBm
-70 dBm -70 dBm
CF 2.402 GHz Span 6.0 MHz CF 2.441 GHz Span 6.0 MHz
High Channel
Offs 0.50 dB * RBW 3 MHz
“ Att 40 dB “VBW 3 MHz M1[1] 3.51 dBm
patt Ref 19,50 dBm SWT 2.5ms 2.479760000 GHz
1Pk
il B dBm Plrl
0 dBm e
H-\w""'\-\.
-10 dBm
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.48 GHz Span 6.0 MHz
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Modulation: 8DPSK
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Low Channel Middle Channel

Offs 0.50 dB * RBW 3 MHz Offs 0.50 dB * RBW 3 MHz

Att 40 dB “ VBW 3 MHz M1[1] 3.52 dBm Att 40 dB " VBW 3 MHz Mi[1] 3.39 dBm
Batt Ref 19.50 dBm SWT 2.5ns 2.401964000 GHz Batt Ref 19.50 dBm SWT 2.5ns 2.440976000 GHz
1Pk | 1Pk |
i B dBm i i B dBm mi

0dB et S — 0dB ] ——

"""\..__\_\ \\\_

-10 dBm -10 dc.l..

-20 dBm -20 dE‘..l..

-30 dBm -30 dBm

-40 dBm -40 dBm

-50 dBm -50 dBm

-60 dBm -60 dBm

-70 dBm -70 dBm

CF 2.402 GHz Span 6.0 MHz CF 2.441 GHz Span 6.0 MHz

High Channel

Offs 0.50 dB * RBW 3 MHz

Att 40 dB “ VBW 3 MHz M1[1] 4.09 dBm
Batt Ref 19.50 dBm SWT 2.5ns 2.479952000 GHz
1Pk 110 dem :
Max ’;

0 dB ]

\\_\

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.48 GHz Span 6.0 MHz
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13 Hopping Channel Separation

Test Requirement:
Test Method:
Test Limit:

Test Mode:
13.1 Test Procedure

FCC CFRA47 Part 15 Section 15.247

C63.10:2013

Regulation 15.247(a)(1) Frequency hopping systems shall have
hopping channel carrier frequencies separated by a minimum of 25
kHz or the 20 dB bandwidth of the hopping channel, whichever is
greater. 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 1W.

Test in hopping transmitting operating mode.

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port

to the spectrum.

2. Set the spectrum analyzer: RBW = 30 kHz. VBW = 100 kHz, Span = 3MHz. Sweep = auto; Detector

Function = Peak. Trace = Max hold.

3. Allow the trace to stabilize. Use the marker-delta function to determine the separation between the

peaks of the adjacent channels. The limit is specified in one of the subparagraphs of this Section

Submit this plot.
13.2 Test Setup

.le

Spectrum Analyzer

Waltek Testing Group Co., Ltd.
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13.3 Test Result

Test result plot as follows:

Vel | T e Test Result | 20dB Bandwidth | Limits (2/3 20dB Bandwidth)
MHz MHz MHz
GFSK Low 1.006 0.934 0.623
GFSK Middle 1.000 0.922 0.615
GFSK High 1.000 0.94 0.627
n /4 DQPSK Low 1.000 1.287 0.858
n /4 DQPSK Middle 1.000 1.281 0.854
n /4 DQPSK High 1.000 1.275 0.850
8DPSK Low 1.000 1.281 0.854
8DPSK Middle 1.000 1.293 0.862
8DPSK High 1.000 1.293 0.862
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Test plots
Modulation: GFSK
Low Channel Middle Channel
Offs 0.50 dB * RBW 30 kHz Offs 0.50 dB * RBW 30 kHz
*Att 40 dB *VBW 100 kHz D1[1] -0.09 dB * Att 40 dB * VBW 100 kHz Di[1] 0.01 dB
Fatt Ref 19.50 dBm SWT 5ms 1.006000000 MHz patt Ref 19.50 dBm SWT 5ms 1.000000000 MHz
| M1[1] 2.95 dBm| M1[1] 2.68 dBm|

1Pk [ 10 dBm 2:401913200 GHzp  ypyc |, 0 0 0 2.440919200 GHz
Max | 1 Di Max ni D1

0 dBm | )‘/J"‘ {v"“"v\ A A “L\ 0 dBm JJ" m'b\ "v‘\:‘“-"l

-10 ds.l.. ;n \L\f\v\ /Jnff iy -10 dBm r,"‘ i 0] \\V\/‘

-20 dS.l.. [ ot -20 dE‘.---/J A Mr\ f/ )

-30 dB -30 dB

Wﬂq‘ \W\ 20 ds.l.. \M

-50 dsllll =50 dBm

60 dBm -60 dBm

70 dBm -70 dBm

CF 2.4025 GHz

Span 3.0 MHz

CF 2.4415 GHz

Span 3.0 MHz|

High Channel
Offs 0.50 dB * RBW 30 kHz
*Att 40 dB *VBW 100 kHz D1[1] -0.09 dB
Batt Ref 19,50 dBm SWT 5ms 1.000000000 MHz
Mi[1] 3.60 dBm|
1PK |10 dBm 2.478919200 GHz
Max i D1
0dB f\,ﬁm N
em g
10 don MJ N ¥ \\
/ W

| A

-20 dBm
|_/-w’
d

-30 dBg
e

-40 dBm

=50 dBm

-60 dBm

-70 dBm

CF 2.4795 GHz

Span 3.0 MHz
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Modulation: n /4 DQPSK
Low Channel Middle Channel
Offs 0.50 dB * RBW 30 kHz Offs 0.50 dB * RBW 30 kHz
* Att 40 dB * VBW 100 kHz D1[1] 0.17 dB * Att 40 dB * VBW 100 kHz Di[1] 0.04 dB
patt Ref 19,50 dBm SWT Sms 1.000000000 MHz|  Batt Ref 19.50 dBm SWT Sms 1.000000000 MHz
M1[1] -1.27 dBm| M1[1] -1.43 dBm|
1PK |30 dBm 2.401919200 GHzl  qpy [, 0 4o 2.440919200 GHz
Max Max |
N1 N1
0 dBml ’\LEM 0 ds...l D1
-10 dslll_ /f VJ\}M ’ m_ﬁvr\ M‘u"‘\ 10 dc'l" J\(JM A A u.l’\. e ,f“\vn m\/\ TAY U_\
-20 dBm 20 daY
-30 dBsh 30 dBrh
W{%- \Um‘w-q dB.lu \\Mv v
-50 ds.l.. -50 aa.l..
-60 dBm -60 dBm
70 dBm 70 dBr
CF 2.4025 GHz Span 3.0 MHz CF 2.4415 GHz Span 3.0 MHz
High Channel
Offs 0.50 dB * RBW 30 kHz
* Att 40 dB *VBW 100 kHz D1[1] -0.08 dB
patt Ref 19,50 dBm SWT Sms 1.000000000 MHz
| Mi[1] -0.70 dBm|
1PK 110 dBm 2.478919200 GHz
Max
N1 o1

DdBu.l

AT W

-10 dBm—~2

|/

r\/\ n(\-\r'\“/"lf‘"\un‘\ﬂ AN I\A'\’\

AN

-20 dﬂ-r

40 ds.l.. ]
50 a:..l..

-60 dBm

-70 dBm

CF 2.4795 GHz Span 3.0 MHz
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Modulation: 8DPSK

Low Channel Middle Channel
Offs 0.50 dB “ RBW 30 kHz Offs 0.50 dB “ RBW 30 kHz
Att 40 dB *VBW 100 kHz D1[1] -0.17 dB Att 40dB *VBW 100 kHz D1[1] 0.02 dB
Patt Ref 19.50 dBm SWT Sns 1.000000000 MHz|  patt Ref 19.50 dBm SWT Sns 1.000000000 MHz
| M1i[1] 3.33 dBm| Mi[1] 2.86 dBm|
LPK |10 dBm 2.401919200 GHzl  4py |, 0 4o 0 2.440919200 GHz
Max N1 D1 Max | N1 D1
0 dBm 2 f "‘UA 0 dBm A p A
-10 dBI-(J -\ -10 dB.l.:(\/ \
-20 dBr -20 dE‘T
-30 dBm =30 J
-40 dBm -40 dBm
-50 dBm =50 dBm
-60 dE-l-- =60 dBm
-70 dBm -70 dBm
CF 2.4025 GHz Span 3.0 MHz CF 2.4415 GHz Span 3.0 MHz
High Channel
Offs 0.50 dB “ RBW 30 kHz
Att 40 dB *VBW 100 kHz D1[1] 0.11 dB
Batt Ref 19.50 dBm SWT Sns 1.000000000 MHz
| Mi[1] 3.66 dBm
1PK |10 dBm 2.478919200 GHz
Max N1 D1
0 dBm A A

Y v
_wd&|" Nw WV W \M/“ww'\,\r\

I \

-20 dC-P; ‘
v U

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.4795 GHz Span 3.0 MHz
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14 Number of Hopping Frequency

Test Requirement: FCC CFRA47 Part 15 Section 15.247
Test Method: C63.10:2013
Test Limit: Regulation 15.247 (a)(1)(iii) Frequency hopping systems in the

2400-2483.5 MHz band shall use at least 15 channels.

Test Mode: Test in hopping transmitting operating mode.

14.1 Test Procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum.

2. Set the spectrum analyzer: RBW = 100 kHz. VBW = 300 kHz. Sweep = auto; Detector Function =
Peak. Trace = Max hold.

3. Allow the trace to stabilize. It may prove necessary to break the span up to sections. in order to
clearly show all of the hopping frequencies. The limit is specified in one of the subparagraphs of this
Section.

4. Set the spectrum analyzer: Start Frequency = 2.4GHz, Stop Frequency = 2.4835GHz. Sweep=auto;
14.2 Test Setup

.le ', ', O

Spectrum Analyzer EUT

14.3 Test Result

Total Channels are 79 Channels.

Waltek Testing Group Co., Ltd.
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Test Plot
Modulation: GFSK Modulation: = /4 DQPSK
Offs 0.50 dB “ RBW 100 kHz Offs 0.50 dB “ RBW 100 kHz
* Att 40 dB * VBW 300 kHz D1[1] 0.62 dB * Att 40 dB * VBW 300 kHz D1[1] 0.12 dB
patt Ref 19,50 dBm SWT 10ms 78.170000000 MHz|  Batt Ref 19.50 dBm SWT 10ms 78.140000000 MHz
M1[1] 3.13 dBm M1[1] -0.44 dBm|
1Pk | 10 dBm 2.401920000 GHz|  1pk [0 4am 2.401770000 GHz
Max e D1 Max
M1 o1
(AU TS T YT R LA X YA L ORI
10'dBm 10 dE..l..
20 dS.l.. 20 dc.l..
30 dBulu 30 dBllll
40 dBm -40 as.l.. ol
-50 dB.l.. -50 aa.l..
-60 dBm -60 dBm
-70 dBm -70 dBm

Start 2.4 GHz

Stop 2.4835 GHz

CF 2.44175 GHz

Span 83.5 MHz|

Modulation: 8DPSK

Offs 0.50 dB “ RBW 100 kHz
Att 40dB *VBW 300 kHz D1[1] 0.75 dB
Batt Ref 19.50 dBm SWT 10ms 78.170000000 MHz
M1[1] 3.64 dBm|
1Pk 2.401750000 GHz
Max D1

LAMARAAASARS

U hhAd
v

o 1A

Start 2.4 GHz

Stop 2.4835 GHz|
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15 Dwell Time

Test Requirement: FCC CFRA47 Part 15 Section 15.247
Test Method: C63.10:2013
Test Limit: Regulation 15.247(a)(1)(iii) Frequency hopping systems in

the 2400-2483.5 MHz band shall use at least 15 channels. 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. Frequency hopping
systems may avoid or suppress transmissions on a particular
hopping frequency provided that a minimum of 15 channels are
used.
Test Mode: Test in hopping transmitting operating mode.

15.1 Test Procedure

1.Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum.

2.Set spectrum analyzer span = 0. centred on a hopping channel,

3.Set RBW =1 MHz and VBW = 3 MHz. Sweep = as necessary to capture the entire dwell time per
hopping channel.

4.Use the marker-delta function to determine the dwell time. If this value varies with different modes of
operation (e.g. data rate. modulation format. etc.). repeat this test for each variation. The limit is

specified in one of the subparagraphs of this Section. Submit this plot(s).

15.2 Test Setup
0 ', ', o

EUT

Spectrum Analyzer

Waltek Testing Group Co., Ltd.
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15.3 Test Result

Dwell time = Pulse wide x (Hopping rate / Number of channels) x Period

The test period: T= 0.4(s) * 79 = 31.6 (s)

DH5 Packet permit maximum 1600 / 79 / 6 hops per second in each channel (5 time slots RX, 1 time
slot TX).

DH3 Packet permit maximum 1600 / 79 / 4 hops per second in each channel (3 time slots RX, 1 time
slot TX).

DH1 Packet permit maximum 1600 / 79 / 2 hops per second in each channel (1 time slot RX, 1 time
slot TX).

So, the Dwell Time can be calculated as follows:

Data Packet Dwell Time(s)

DH5 1600/79/6*31.6*(MkrDelta)/1000

DH3 1600/79/4*31.6*(MkrDelta)/1000

DH1 1600/79/2*31.6*(MkrDelta)/1000

Remark Mkr Delta is single pulse time.
g pulse . _
Modulation Data Packet Channel . Dwell Time(s) Limits(s)
time(ms)

Low 2.88 0.307 <0.4
GFSK DH5 Middle 2.88 0.307 <04
High 2.88 0.307 <0.4
Low 2.88 0.307 <0.4
n /4 DQPSK 2DH5 Middle 2.88 0.307 <0.4
High 2.88 0.307 <0.4
Low 2.85 0.304 <0.4
8DPSK 3DH5 Middle 285 0.304 <0.4
High 2.85 0.304 <0.4
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Test Plot
Modulation: GFSK
Data Packet: DH5

Page 44 of 48

Low Channel Middle Channel
Offs 0.50 dB *REBW 1 MHz Offs 0.50 dB “ REW 1 MHz
* Att 30dB *VBW 3 MHz D2[1] 0.01 dB *Att 30dB *VBW 3 MHz D2[1] -0.12 dB
patt Ref 20.50 dBm " SWT 15nms 3.780000000 ms patt Ref 20.50 dBm *SWT 15ms 3.750000000 ms
| M1[1] 4.81 dBm)| M1[1] 3.69 dBm|
1Pk 3.750000000 ms|  1pk 3.750000000 ms
Max 10 dBm T b1 Oz Dil1] -0.05 dB| Max 10 dBm TE o1 th D1[1] -0.06 dBl
h 2. B0U0TU0T ms . 4 A ERR SRR e
0 dBm 0 dBm
-10 dBm -10 dBm
-20 dBm -20 dBm

[=30dBnTRG -29.500 dBm

SGL|-40 dBm

Trg | UJW] F»J]}bu

Vid |-50 dBm:

-60 dBm

-70 dBm

[=30dBnTRG -29.500 dBEr

SGL | -40 dBm

Trg | w i

Vid | -50 dBm

-60 dBm

=70 dBm

CF 2.402 GHz 1.5 ms/

CF 2.441 GHz 1.5 ms/

High Channel

“ REW 1 MHz
*VBW 3 MHz D2[1]
* SWT 15ms

Offs 0.50 dB
* Att 30dB
Batt Ref 20.50 dBm

-0.04 dB
3.750000000 ms

M1i[1]

1Pk M1
Max 10 dBm DT L‘-.Z Di[1]

6.85 dBm|
3.750000000 ms
-0.05 dBj

2.880000000 ms

0 dBm

-10 dBm

-20 dBm

[=30dBnTRG -29.500 dBEr

SGL | -40 dBm

Trg |
Vid 1-50 dBm—l'mfu Ly

-60 dBm

=70 dBm

CF 2.48 GHz 1.5 ms/
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Modulation: m /4 DQPSK
Data Packet: 2DH5

Page 45 of 48

Low Channel Middle Channel
Offs 0.50 dB “RBW 1 MHz Offs 0.50 dB “RBW 1 MHz
* Att 30dB *VBW 3 MHz D2[1] 0.01 dB * Att 30dB *VBW 3 MHz D2[1] -0.01 dB
patt Ref 20.50 dBm * SWT 15ms 3.780000000 ms patt Ref 20.50 dBm * SWT 15ms 3.780000000 ms
M1[1] 3.90 dBm| M1[1] 2.81 dBm|
1Pk 3.750000000 ms 1Pk 3.750000000 ms
May | 10 dBm M1 4y b1l -1.22 dB]  May |10 9Bm e D1[1] -1.31 ds]
L 1 L 2880000000 ms A ¥, D1 2.880000000 ms
0 dBm - 0 dBm = :
-10 dBm -10 dBm
-20 dBm -20 dBm
|=30dBATRG -29.500 dBr |=30dBATRG -29.500 dBr
SGL [ -40 dB.l.. SGL [ -40 dB.l..
Trg I L Trg
vid |-s0 u‘a.l.. ,ﬂw % vid |-s0 u‘a.l.. phind W W e
-60 da.l.. -60 da.l..
-70 dBm -70 dBm
CF 2.402 GHz 1.5 ms/ CF 2.441 GHz 1.5 ms/
High Channel
Offs 0.50 dB * RBW 1 MHz
* Att 30 dB * VBW 3 MHz D2[1] 0.00 dB
patt Ref 20.50 dBm © SWT 15ms 3.780000000 ms
| M1[1] 6.01 dBm
1Pk 3.750000000 ms
Max | 10 dBny Y D1 U2 Di[1] -1.19 dB|
h h ms|
0 dBm
-10 dBm
20 dBm
|=30dBRTRG -29.500 dBm
SGL | -40 dBm:
Trg | WY
vid |-s0 ds.l.. It L |
-60 dal
-70 dBm
CF 2.48 GHz 1.5 ms/
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Modulation: 8DPSK
Data Packet: 3DH5
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Low Channel Middle Channel
Offs 0.50 dB * RBW 1 MHz Offs 0.50 dB * RBW 1 MHz
* Att 30dB *VBW 3 MHz D2[1] 0.02 dB * Att 30dB *VBW 3 MHz D2[1] 0.01 dB
patt Ref 20.50 dBm  * SWT 15ms 3.780000000 ms patt Ref 20.50 dBm  * SWT 15ms 3.780000000 ms
M1[1] 3.90 dBm| M1[1] 2.78 dBm|
1Pk 3.750000000 ms 1Pk 3.750000000 ms
May | 10 dBm ML & p1r1] -0.80 dB]  Max |10 dBm m D1[1] -0.82 dej
L . it 21 u RBS00RAR08 ms Y D1 i—» 2.850000000 ms
0 dBm eSS 3
10 dBm 10 dBm
-20 dBm -20 dBm
=30dBnTRG -29.500 dBr =30dBnTRG -29.500 dBr
SGL | -40 dBm SGL | -40 as.l..
Trg Trg
vid |-50 u‘a.l.. f il %ﬂ vid |-50 u‘a.l.. il uind *M A
-60 da.l.. -60 da.l..
-70 dBm -70 dBm
CF 2.402 GHz 1.5 ms/ CF 2.441 GHz 1.5 ms/
High Channel
Offs 0.50 dB * RBW 1 MHz
* Att 30 dB *VBW 3 MHz D2[1] 0.01 dB
patt Ref 20.50 dBm  * SWT 15ms 3.780000000 ms
M1[1] 6.01 dBm|
1Pk " 3.750000000 ms
Max [ 10 9B 'Y, p1_ [z Di[1] -0.81 dgf
£ ms
0 dBm
10 dBm
-20 dBm
=30dBnTRG -29.500 dBr
SGL | -40 as.l..
Trg
vid |-50 u‘a.l.. M ol fhd *ﬂ"ﬂ
-60 da.l..
-70 dBm
CF 2.48 GHz 1.5 ms/
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16 Antenna 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 shall be considered sufficient to comply
with the provisions of this section. 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.
This requirement does not apply to carrier current devices or to devices operated under the provisions
of §15.211, §15.213, §15.217, §15.219, or §15.221. Further, this requirement does not apply to
intentional radiators that must be professionally installed, such as perimeter protection systems and
some field disturbance sensors, or to other intentional radiators which, in accordance with §15.31(d),
must be measured at the installation site. However, the installer shall be responsible for ensuring that
the proper antenna is employed so that the limits in this part are not exceeded.

For intentional device, according to FCC 47 CFR Section 15.203, 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.

Result:
The EUT has a PCB Printed Antenna for Bluetooth Antenna, meets the requirements of FCC 15.203.
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17 RF Exposure

Note: Please refer to RF Exposure Report: WTS20S12093462W002_FCC MPE report.

18 Photographs —Test Setup Photos

Note: Please refer to appendix: Appendix- TH-S430B -Test Setup Photos.

19 Photographs - EUT Photos

Note: Please refer to appendix: Appendix- TH-S430B- External Photos and Appendix- TH-S430B -

Internal Photos.
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