TEST REPORT

Reference NO........ccceeenenen. : WTS19S09068238W002

FCCID oot . 2AEPIELEMENT4PLUS
Applicant......cccccoveevennnnnne :  COLOMBIANA DE COMERCIO S.A.
Address....cccoooveeeeiieeeen, : Car. 43E No 8-71, Medellin, Colombia
Manufacturer ............c....... . The same as above
AdAress......ccceveeeiieeieens :  The same as above
ProducCt.....cccoeveriiieenene :  SMARTPHONE

Model(S). .vvooveerieeriiiiieeiens :  ELEMENT 4 PLUS

Brand Name...........ccceeenne . Kalley

Standards......ccoccveeveiiennnnns :  FCC CFR47 Part 15.247:2018

Date of Receipt sample .... : 2019-10-30

Date of TeSt ...ccccevevreveernne : 2019-10-31 to 2019-11-11

Date of ISSU€.....cceeerverennnen, : 2019-11-12

Test Result......cccoocveeeennnen. : 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 Services (Shenzhen) Co., Ltd.
Address: 1/F., Fukangtai Building, West Baima Road, Songgang Street, Baoan District, Shenzhen,
Guangdong, China
Tel :+86-755-83551033
Fax:+86-755-83552400

Compiled by: Approved by:

’}w‘g{ UI!'L)MQ
/

Ford Wang / Project Engineer

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn Page 1 of 69



Reference No.: WTS19S09068238W002 Page 2 of 69

2 Contents

Page

1 COVER PAGE ... oo ettt e e e et e e e e e e e et e ae e e e e e e e r e ens 1
2 (0@ ]\l =V IO 2
3 REVISION HISTORY oottt ettt ettt ettt ettt et e st e s te e s 1t e ste s ae st e st e aateate e et e et e ssbesteesteesteeseeesaeseeseesareeareesreenreans 4
4 GENERAL INFORMATION . ..ottt ettt et ettt et e et e sttt e et et et e steese s e e seeeseeeeseeesaeeeseeeseseeseeesteeesaneies 5
4.1 GENERAL DESCRIPTION OF E.U.T. oottt ettt ettt sttt sttt sttt et e et e sab e sbaesraesres 5
N B | = 7|0 o = O LT 5
I T O Y N N = I S 6
O N TS o |V (] =SS 6
5 LSS IR U Y Y 7Y 2 7
6 EQUIPMENT USED DURING TEST ..ottt ettt sttt ettt ettt b b ss bt se bt nsebestensebesaenn e 8
8.1 B QUIPMENTS LIS T . eeiiiiiie ettt ettt e et e et e et e ettt e et e s et e eaeeseseesateeseteeeeeeeseseesaeeesaseesaeeeseneesseeesreeenaneres 8
6.2 DESCRIPTION OF SUPPORT UNITS 1.oiiiiiiieiieieeee et e et e et e et e sttt e see et eesaeesaseeseeessseesesestseessseeseseesieessreeesinneres 9
6.3  MEASUREMENT UNCERTAINTY ..eotiiutteiteeieteeseeeesseesesesseseesisssssseesesssseseessssssseessssssssessssssssessssssssessssssseesssneses 9
6.4 TEST EQUIPMENT CALIBRATION .....uviiieeeietteeeeeesteeseeeestseeseeeeseseesesseseseeseeeseseesssessssesossessssesssseseseessensseeessaneses 9
7 CONDUCTED EMISSION ...ttt oottt ettt e e e st e et e st e et e st eaaeeesae e e et e e steeearesesaeesaneseateesaresssreesareeas 10
A R = O IO O === 7. ) 10
R = U I = 0 B 10
7.3  MEASUREMENT DESCRIPTION ....viiitiiitiiitiiie ittt steeetteeteettsstesttestesstesstsssasssesssesssasstssstssstasssesbessrasstessesssesssesanes 10
7.4 CONDUCTED EMISSION TEST RESULT ...viiiiiiiitiieti ettt ettt sttt et sttt st ste st s st s sbtssbassbassbesstesassnesans 11
8 RADIATED SPURIOUS EMISSIONS ..ottt sttt ettt ettt s e st ste s ras e s sbe s sba et a et e ssbesbaesraesres 13
oI R O IO == =7 (] N TR 13
T I ==Y T = 1 U] TSRO 14
8.3  SPECTRUM ANALYZER SETUP ...ooiiitiiiitiee ittt e ettte ittt e sttt s sttt esttssstessetesssatssaaesssbessabesssbassbasssbeesbesssbessbesssbassrasas 15
8.4 TEST PROCEDURE ....eecttitteete ettt steestee st e et s et st s st e att e et e et e e e e s et e saeesteeseeesaesaeeaatsaetesaeeeseesbeasbesseestaeseeesenesensaesanes 16
8.5 CORRECTED AMPLITUDE & MARGIN CALCULATION .....veeietiieitiieetiesiteeeetessstessstesssrassebessssssssesssbassssessssassnsesas 16
8.6 SUMMARY OF TEST RESULTS .. utiiitiiiitiie ittt e ettt ettt e ettt e steseette s stessetesssasssaaesssbessabesssbassbesssbeessbesssbessnbesssbassreeas 17
9 CONDUCTED SPURIOUS EMISSIONS ...ttt ettt ettt ettt st ett s eas st s st e ett e st e st e st e staastaeseeesanseensesaaes 20
0.1 TEST PROCEDURE .....vtteiete st et e et ettt e et e st e e et e seeeeeaeeeseeeeeaeeeseeeeaaeeesaeeeaaesesseeearesesseesanesesteesareseareesareeas 20
0.2 TEST RESULT ittt eee ettt e e et e et e et e et e ettt eeaeeeseeeeaaeeeseeeeeaeeeseeesaneeeseeeeaaeessseesanesesseasasesesteesareseaseesareeas 21
10 BAND EDGE MEASUREMENT .. .ooiitte ettt ettt e e et e et e st e e e e st e st e st e sae e st e seeeseaeeseneseeeeseneres 31
10.1 TEST PROCEDURE......coutiititittitt it stt s et s ett e bt e e sttestessbeesaesstsssessbessaesebsesteesteestesbeesbaesbeeseeesessnessbessbeesbeenteans 31
10.2 LSS R =TV T TR 32
11 20 DB BANDWIDTH MEASUREMENT ...ttt ettt ettt sttt sttt sttt et a et s ssbssraesbaesbeestesessnessrs 38
111 TEST PROCEDURE ... .citeeitteitttetteettsts st e et e et e e e staesteesteesaeesasaessees st esseesse e st satasssesseeseeesenesessesssaessstenreenreans 38
11.2 TE ST RESULT 1iuttittiiteesteettee sttt et e e e e tt e et e e bt e e s eaesteesteesaeesaeeaeesaesaaeesteeaseesteestesseeseeeseeeseeeessaessaessaeenreenreans 38
12 MAXIMUM PEAK OQUTPUT POWER .....ooi ettt ettt ettt et s e st st et e st st s srteatt et e s e saaesteeseeesrsesensessees 44
12.1 TEST PROCEDURE ... it teteeete et e ettt e et ettt e et e st esaeeese et e aaeeeseeeeaseeeseeeeaaeeeseseeaneeeseseessesesaeeesneeeseeeeseneies 44
12.2 TE ST RESULT ettt ettt e ettt e et e et e et e ettt e et e st et e eaee e st e e eaeeese e e aseeeseeeeaaeeeseseesseeeseseeaseeesaeeesneeeseeeeseneres 45
13 HOPPING CHANNEL SEPARATION ...ttt ettt e e e et st e st e st e sae e st e s e e seaeesaneseeeeseneres 51
13.1 TEST PROCEDURE......coutiitie ittt it st s et s ete e bt e e s ttesbessbeesaeesasaaessbessaeesbs et e estesstesbtesbaesbeeseeestsssessbessbeesbeenteens 51
13.2 LSS R =TV T TR 52
14  NUMBER OF HOPPING FREQUENC Y ......oooiiieiiitecte it eteeeee st st st te et etesaesteste e steaseesaesaestestesressesnseneeseens 58
14.1 TEST PROCEDURE. ... .cvteitteitt et et et s st e et et e e e setesteesteesaeesaeaessees st esteesse e st sstasseesteeseeeseeesessasssaessaeenreenreans 58

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn



Reference No.: WTS19S09068238W002 Page 3 of 69

15

16
17
18

14.2 TEST RESULT cettiiitit ittt ettt st e ettt e ettt e e s b e e ebe e e s be e e ebe e e sbeeeebee e b eeebeeesbeeeabesesbeeabesesbeeabesesbeeebesesbeeenbeneaes 59
DWELL TIME ....ooooooooooeeeeeeeeee e oooooeseseeeeeee s oessosssssseeees s esosssssseeeeese e ssseoosssneeee 61
15.1 TEST PROCEDURE ........ccittteittte ittt estte e iteeesteessteeesteeesteeeabeeestseeabeeesteeeabeeesbeseabeeestseaabeeesbeeeabeeestseenbeeesteeenseeeaes 61
15.2 TEST RESULT .ttt ettt ettt stt e sttt et et e ste e et e e ebe e e s be e e ebee e s beeeebee e beeebeeeabeeebeeesbbeebeeesbeeebeeesteeenbeeesteeenseeeses 61
ANTENNA REQUIREMENT ....oooooooororeeeeceseoooosssssseeeesssssssssssssessssssssseeesessssssssssssssessssssssseeeessssessssssssneee 67
RE EXPOSURE .........ooooooeeeeesseeeesssss s seooossssseeeess s ssssssssosessssssssseeess s ssssssssssssseseesssssssssssssnoosossssseeee 68
PHOTOGRAPHS OF TEST SETUP AND EUT. oooooiiiiccceeeeeeeeeeeesseseseesese e oosossseeeeeeesesssesesoonenseeee 69

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn



Reference No.: WTS19S09068238W002 Page 4 of 69

3 Revision History
DEOG Date of

Test report No. Receipt Date of Test lssue Purpose Comment Approved
sample

2019-10-31
WTS19S09068 2019-10-30 to 2019-11- 2019-11-12 original - Valid
238W002 11

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn




Reference No.: WTS19S09068238W002 Page 5 of 69

4  General Information
4.1 General Description of E.U.T.

Product: SMARTPHONE

Model(s): ELEMENT 4 PLUS

Model Description: N/A

GSM Band(s): GSM 850/900/1800/1900MHz
GPRS Class: 12

WCDMA Band(s): FDD Band II/V

Wi-Fi Specification: 2.4G-802.11b/g/n HT20/n HT40
Bluetooth Version: Bluetooth v4.0 with BLE

GPS: Support

NFC: N/A

Hardware Version: V0o

Software Version: ELEMENT4PLUS_V1_20191015
Highest frequenc

(E?(clude R:dio): ' 1.3GHz

Storage Location: Internal Storage

Note: N/A

4.2 Details of E.U.T.

Operation Frequency: Bluetooth: 2402~2480MHz

Max. RF output power: Bluetooth: 4.79dBm

Type of Modulation: Bluetooth: GFSK, Pi/4 DQPSK, 8DPSK
Antenna installation: Bluetooth: internal permanent antenna
Antenna Gain: Bluetooth: -3.0dBi

Ratings: Battery DC 3.8V, 1500mAh

DC 5V, 550mA, charging from adapter
(Adapter Input: 100-240V~50/60Hz 0.15A)

Adapter: Manufacturer: Dongguan Aohai Power Technology Co.,Ltd
Model No.: A31A-050055U-US1

Waltek Services (Shenzhen) Co.,Ltd.
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4.3 Channel List
Normal
Channel Frequency Channel | Frequency | Channel | Frequency [ Channel | Frequency
No. (MHz) No. (MHz) No. (MHz) No. (MHz)
0 2402 1 2403 2 2404 3 2405
4 2406 5 2407 6 2408 7 2409
8 2410 9 2411 10 2412 11 2413
12 2414 13 2415 14 2416 15 2417
16 2418 17 2419 18 2420 19 2421
20 2422 21 2423 22 2424 23 2425
24 2426 25 2427 26 2428 27 2429
28 2430 29 2431 30 2432 31 2433
32 2434 33 2435 34 2436 35 2437
36 2438 37 2439 38 2440 39 2441
40 2442 41 2443 42 2444 43 2445
44 2446 45 2447 46 2448 47 2449
48 2450 49 2451 50 2452 51 2453
52 2454 53 2455 54 2456 55 2457
56 2458 57 2459 58 2460 59 2461
60 2462 61 2463 62 2464 63 2465
64 2466 65 2467 66 2468 67 2469
68 2470 69 2471 70 2472 71 2473
72 2474 73 2475 74 2476 75 2477
76 2478 77 2479 78 2480 - -

44 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

Waltek Services (Shenzhen) Co.,Ltd.
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5 Test Summary

Page 7 of 69

(Exposure of Humans to RF Fields)

Test Items Test Requirement Result
15.205(a)
Radiated Spurious Emissions 15.209 PASS
15.247(d)
Conducted Spurious emissions 15.247(d) PASS
15.247(d)
Band edge PASS
15.205(a)
Conducted Emission 15.207 PASS
20dB 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 Complies
Maximum Permissible Exposure
1.1307(b)(1) PASS

Waltek Services (Shenzhen) Co.,Ltd.
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6

6.1 Equipments List

Page 8 of 69

Equipment Used during Test

Conducted Emissions Test Site 1#

e Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1. EMI Test Receiver R&S ESCI 100947 2019-09-12 2020-09-11
2. LISN R&S ENV216 101215 2019-09-12 2020-09-11
3. Cable Top TYPE16(3.5M) - 2019-09-12 2020-09-11
Conducted Emissions Test Site 2#
Last Calibration
Iltem Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1. EMI Test Receiver R&S ESCI 101155 2019-09-12 2020-09-11
2. LISN SCHWARZBECK | NSLK 8128 8128-289 2019-09-12 2020-09-11
3, Limiter York MTS-IMP-136 | 2911150971 2019.09-12 | 2020-09-11
4. Cable LARGE RF300 - 2019-09-12 2020-09-11
3m Semi-anechoic Chamber for Radiation Emissions Test site 1#
Last Calibration
Iltem Equipment Manufacturer Model No. Serial No. Calibration
Date Due Date
1 Spectrum Analyzer R&S FSP 100091 2019-04-29 2020-04-28
2 Active Loop Antenna Beijing Dazhi ZN30900A - 2019-04-09 2020-04-08
3 T”'Oirire"nandaba”d SCHWARZBECK | VULB9163 336 2019-04-09 | 2020-04-08
Coaxial Cable
4 (below 1GHz) Top TYPE16(13M) - 2019-09-12 2020-09-11
5 | Broacdand Hom | CHWARZBECK | BBHA 9120 D 667 2019-04-09 | 2020-04-08
6 | Broacband Hom | SCHWARZBECK | BBHA 9170 335 2019-04-09 | 2020-04-08
Broadband COMPLIANCE
7 Preamplifier DIRECTION PAP-1G18 2004 2019-04-13 2020-04-12
8 Coaxial Cable Top 1GHz-25GHz | EW02014-7 | 2019-04-13 | 2020-04-12
(above 1GHz)
3m Semi-anechoic Chamber for Radiation Emissions Test site 2#
el Calibration
Item Equipment Manufacturer Model No. Serial No Calibration
Date Due Date
1 Test Receiver R&S ESCI 101296 2019-04-13 2020-04-12
g | TriegBroadband | gopwaRZBECK | VULB9160 | 91603325 | 2019-04-09 | 2020-04-08
Compliance
3 Amplifier pirection PAP-0203 22024 2019-04-13 2020-04-12
systems inc
4 Cable HUBER+SUHNER CBL2 525178 2019-04-13 2020-04-12

Waltek Services (Shenzhen) Co.,Ltd.
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RF Conducted Testing
Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration Due Date
Date
EMC Analyzer
1. y Agilent E7405A  |MY45114943| 2019-09-12 | 2020-09-11
(9k~26.5GHz)
Spectrum Analyzer
2. R&S FSL6 100959 2019-09-12 2020-09-11
(9k-6GHz)
Signal Analyzer
3. Agilent N9O10A  |MY50520207 | 2019-09-12 | 2020-09-11
(9k~26.5GHz)
6.2 Description of Support Units
Equipment Manufacturer Model No. Series No.

6.3

/

/

/

/

Measurement Uncertainty

Parameter

Uncertainty

Conducted Emission

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

Radiated Spurious Emissions

+ 5.08 dB (Bilog antenna 30M~1000MHz)

1+ 4.99 dB (Horn antenna 1000M~25000MHz)

Radio Frequency +1x 10"Hz
RF Power +0.42 dB
Dwell time 1.0%

Conducted Spurious Emissions

* 2.76 dB (9kHz~26500MHz)

Confidence interval:

95%. Confidence factor:k=2

6.4 Test Equipment Calibration

All the test equipments used are valid and calibrated by CEPREI Certification Body that
address is No.110 Dongguan Zhuang RD. Guangzhou, P.R.China.

Waltek Services (Shenzhen) Co.,Ltd.
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7 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

Class/Severity: Class B

— Limit (dBuV)
Limit: Frequency (MHz) Quasi-peak Average
0.15t00.5 66 to 56* 56 to 46*

0.5t05 56 46
5 1030 60 50

7.1 E.U.T. Operation

Operating Environment :

Temperature: 22.8°C
Humidity: 52.6 % RH
Atmospheric Pressure: 101.2kPa
EUT Operation :

The test was performed in TX Transmitting mode, the test data were shown in the report.

7.2 EUT Setup

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

’,,4\ EUT Receiver | PC System

1
:50Q Terminator =

7.3 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 Services (Shenzhen) Co.,Ltd.
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7.4 Conducted Emission Test Result

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

Live line:
20.0 dBuY
| | - BN L —
i Do i i i o . AVG: S
70 ; ; : 5 : :
50 - i i i L .
: : : | |
50 :
: LT v :
; ! ° !
40 i : ! :
; ..i [ i LA
iy ' i Y ' vJ"}“u“'.\’ P
W R i ﬁ EREL e e 1.'14"" b -- q‘k g
M e : S ! 1
Y LM 1! )k m‘-fv*‘““” . L ’
20 '“n Hli !u “ o T
- o . | ? Do T b [peak
5 e | 5 5 : 5 Y
0 R HEEa
0150 5 ann MH=
Freq. Reading | Factor | Result | Limit [Margin
No- | MHz) | (dBuv) | (dB) | (dBuv) | dBuv |(gB) |Detecr| Remek
1 0.1500| 3731 | 1026 | 4757 | 6599 |-1842] QP
2 01500| 2295 | 1026 | 3321 | 5599 | 22.78] AVG
3 0.3820| 30.14 | 1042 | 4056 | 5823 |-17.67] QP
4 03820| 1624 | 1042 | 2666 | 4823 |-2157| AVG
5 05700] 1744 | 1047 | 2791 | 5600 |-26.09] QP
6 0.5700| 10.15 | 1047 | 2062 | 46.00 | 25.38| AVG
7 08139] 2320 | 1044 | 3364 | 5600 | 2236 QP
8 0.8139] 1249 | 1044 | 2293 | 46.00 | 23.07| AVG
9 33100| 3162 | 1072 | 4234 | 5600 |-13.66] QP
10 3.3100| 2266 | 1072 | 3338 | 46.00 | -12.62] AVG
1 206340 1394 | 1072 | 2466 | 60.00 | 35.34| QP
12 206340 533 | 1072 | 16.05 | 50.00 | 33.95| AVG

Waltek Services (Shenzhen) Co.,Ltd.
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Neutral line:

Page 12 of 69

T0

&0

L}

dBuY

Limit

AVG:

40
20
20 ; P
| peak
: Do : ; : P ; VG
00 i Pl 5 A
0150 5 a0 MHz
o | e | o] T e T 0 oo | s
1 0.1860| 3703 10.31 4734 6421 |-16.87| QP
2 0.1860| 2368 10.31 3399 54 21 | -2022|] AVG
3 0.3820 3085 10.42 4127 58.23 |-16.96| QP
4 0.3820 2096 10.42 31.38 4823 | -16.85) AVG
5 0.6060| 26.50 10.49 3699 56.00 |-19.01| QP
6 0.6060| 18.25 10.49 28.74 46.00 | -17.26| AVG
7 1.0980( 27.80 10.44 38.24 56.00 |-17.76| QP
a 1.0980| 1743 10.44 27 87 46.00 |-18.13| AVG
9 3.0460| 3377 1069 44 46 5600 |-11.54| QP
10 3.0460| 2474 1069 3543 46.00 | -10.57| AVG
11 19.2060| 13.93 1077 2470 60.00 |-35.30 QP
12 19.2060| 4.00 1077 1477 50.00 |-35.23] AVG

Waltek Services (Shenzhen) Co.,Ltd.
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8.1

Page 13 of 69

Radiated Spurious Emissions

Test Requirement:

Test Method:

FCC CFRA47 Part 15 Section 15.205 &15.209 & 15.247
ANSI C63.10: 2013

Test Result: PASS
Measurement Distance: 3m
Limit:
Field Strength Field Strength Limit at 3m Measurement Dist
Frequency _
(MHz) uv/im Pistance uV/m dBuV/m
(m)
0.009 ~ 0.490 | 2400/F(kHz) 300 10000 * 2400/F (kHz) 20log®*?FkH2) 4 80
0.490 ~ 1.705 | 24000/F(kHz) 30 100 * 24000/F (kHz) 20log#4?00FkH2) + 40
1.705 ~ 30 30 30 100 * 30 20log®” + 40
30 ~ 88 100 3 100 20log'®®
88 ~ 216 150 3 150 20log"*”
216 ~ 960 200 3 200 20log®?
Above 960 500 3 500 20log®®
EUT Operation
Operating Environment :
Temperature: 23.5°C
Humidity: 51.1 % RH
Atmospheric Pressure: 101.2kPa

EUT Operation :

The test was performed in TX Transmitting mode, the test data were shown in the report.

Waltek Services (Shenzhen) Co.,Ltd.
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8.2 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°

“ 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

o
o2}
wFy

System Analyzer Network

Waltek Services (Shenzhen) 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°

[ bore-sight antenna ]

r
1.5m E
E Turn Table Absorbers
v AAAA
l l
_I__

System Analyzer Network

8.3 Spectrum Analyzer Setup

Below 30MHz
Sweep Speed ........occiiiiiiieee e Auto
IF Bandwidth............coovvvviiiiiiiiiiiiiiiiiiiiiiinnne 10kHz
Video Bandwidth...............coovveiiiiiiinn. 10kHz
Resolution Bandwidth.................cccccooeee. 10kHz
30MHz ~ 1GHz
Sweep Speed ... Auto
DeteCtor .. ..o PK
Resolution Bandwidth.....................onneennil. 100kHz
Video Bandwidth...............ccvvviieiiirinn. 300kHz
Above 1GHz
Sweep Speed........occcviiiieiiiiiieeee e, Auto
12 (=Tex (o] SO PK
Resolution Bandwidth............ccccccevvvvvivinnnnes 1MHz
Video Bandwidth...............ccccceieeiiniiiinnnnn. 3MHz
D12 (=Tex (o] SO Ave.
Resolution Bandwidth............ccccccevvvvvivinnnnes 1MHz
Video Bandwidth...............ccccveiiiiiiiiininnnnnn. 10Hz

Waltek Services (Shenzhen) Co.,Ltd.
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8.4

8.5

Test Procedure

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.

4. 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.

6. 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 Z position. So the data shown was the Z position only.

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 Services (Shenzhen) Co.,Ltd.
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8.6 Summary of Test Results
Test Frequency: 9KHz~30MHz

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

Page 17 of 69

Measurement . Correct | Extrapolatio Measurement Limits Margi
Frequency results dBuV R factor n factor results (calculated) | dBuV/m n
@3m dB/m dB dBpV/m @30m @30m dB
(MHz) Measurement S Correct | Extrapolatio Measurement . Margi
results factor n factor results (calculated) n
6.021 25.30 QP 21.84 40.00 7.14 29.54 | -22.40
15.730 24.16 QP 21.35 40.00 5.51 29.54 | -24.03
25.680 25.50 QP 20.67 40.00 6.17 29.54 | -23.37
Test Frequency: 30MHz ~ 18GHz
Remark: only the worst data (GFSK modulation mode) were reported.
Turn
Frequency Recelver Detector table A Corrected | Gorrected Limit Margin
Reading Angle | Height | Polar Factor Amplitude
(MHz) (dBpV) | (PK/QP/Ave) | Degree (m) (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)
GFSK Low Channel

268.32 36.40 QP 98 1.5 H -13.35 23.05 46.00 -22.95
268.32 40.90 QP 332 1.2 \Y -13.35 27.55 46.00 -18.45
4804.00 46.53 PK 247 1.0 \ -1.06 45.47 74.00 -28.53
4804.00 43.22 Ave 247 1.0 \ -1.06 42.16 54.00 -11.84
7206.00 41.31 PK 279 1.7 H 1.33 42.64 74.00 -31.36
7206.00 34.57 Ave 279 1.7 H 1.33 35.90 54.00 -18.10
2311.72 45.51 PK 182 1.2 \ -13.19 32.32 74.00 -41.68
2311.72 37.89 Ave 182 1.2 \ -13.19 24.70 54.00 -29.30
2388.17 42.70 PK 93 1.7 H -13.14 29.56 74.00 -44.44
2388.17 38.40 Ave 93 1.7 H -13.14 25.26 54.00 -28.74
2493.12 44.28 PK 283 1.3 \Y -13.08 31.20 74.00 -42.80
2493.12 38.83 Ave 283 1.3 \ -13.08 25.75 54.00 -28.25

Waltek Services (Shenzhen) Co.,Ltd.
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Frequency Recelver Detector ;l:;z A Corrested | Corrected Limit Margin
Reading Angle el | Bk Factor Amplitude
(MHz) (dBpV) | (PK/QP/Ave) | Degree (m) (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)
GFSK Middle Channel

268.32 37.66 QP 35 1.2 H -13.35 24.31 46.00 -21.69
268.32 40.40 QP 79 1.2 \ -13.35 27.05 46.00 -18.95
4882.00 45.45 PK 7 14 \Y -0.62 44.83 74.00 -29.17
4882.00 44.16 Ave 7 1.4 \Y -0.62 43.54 54.00 -10.46
7323.00 41.28 PK 129 1.0 H 2.21 43.49 74.00 -30.51
7323.00 35.68 Ave 129 1.0 H 2.21 37.89 54.00 -16.11
2332.04 46.15 PK 48 1.3 \Y -13.19 32.96 74.00 -41.04
2332.04 37.89 Ave 48 1.3 \Y -13.19 24.70 54.00 -29.30
2377.83 4414 PK 220 14 H -13.14 31.00 74.00 -43.00
2377.83 38.71 Ave 220 1.4 H -13.14 2557 54.00 -28.43
2490.13 43.56 PK 73 1.0 \ -13.08 30.48 74.00 -43.52
2490.13 37.41 Ave 73 1.0 Vv -13.08 24.33 54.00 -29.67

Waltek Services (Shenzhen) Co.,Ltd.
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Frequency Recelver Detector ;l:;z A Corrested | Corrected Limit Margin
Reading Angle el | Bk Factor Amplitude
(MHz) (dBpV) | (PK/QP/Ave) | Degree (m) (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)
GFSK High Channel
268.32 38.43 QP 209 1.9 H -13.35 25.08 46.00 -20.92
268.32 40.19 QP 302 1.5 \Y -13.35 26.84 46.00 -19.16
4960.00 46.12 PK 1 1.1 \Y -0.24 45.88 74.00 -28.12
4960.00 43.15 Ave 1 1.1 \Y -0.24 42.91 54.00 -11.09
7440.00 40.23 PK 346 1.1 H 2.84 43.07 74.00 -30.93
7440.00 36.70 Ave 346 1.1 H 2.84 39.54 54.00 -14.46
2326.97 46.21 PK 101 1.7 \Y -13.19 33.02 74.00 -40.98
2326.97 37.98 Ave 101 1.7 \% -13.19 24.79 54.00 -29.21
2378.85 44.22 PK 169 1.6 H -13.14 31.08 74.00 -42.92
2378.85 38.59 Ave 169 1.6 H -13.14 2545 54.00 -28.55
2488.13 43.85 PK 251 1.0 \ -13.08 30.77 74.00 -43.23
2488.13 36.79 Ave 251 1.0 Vv -13.08 23.71 54.00 -30.29

Waltek Services (Shenzhen) Co.,Ltd.
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The measurements were more than 20 dB below the limit and not recorded
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9.1

Conducted Spurious Emissions

Test Requirement: FCC CFR47 Part 15 Section 15.247

Test Method: ANSI C63.10: 2013
Test Result: PASS
Limit:

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
Section 15.209(a) is not required. 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)).
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:
Blow 30MHz:
RBW = 100kHz, VBW = 300kHz, Sweep = auto
Detector function = peak, Trace = max hold
Above 30MHz:
RBW = 100kHz, VBW = 300kHz, Sweep = auto

Detector function = peak, Trace = max hold

Waltek Services (Shenzhen) Co.,Ltd.
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9.2 Test Result

9KHz - 30MHz
GFSK
Low Channel
Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] -45.55 dBm
Ref 10.50 dBm SWT 5ms 578.000000000 kHz
1Pk
Max 0 dEm
-10 dBm
-20 dBm
-30 dBm
40 dBm
O dBIII
R
70 dBI!I‘u M"’Mld{n»l\' M.Mw;"l" U.'L‘.I__I_Jw.... — sl ot e NI
-80 dBm
Start 9.0 kHz Stop 30.0 MHz
Middle Channel
Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] -46.86 dBm
Ref 10.50 dBm SWT 5ms 578.000000000 kHz
1Pk
Max 0 dEm
-10 dBm
-20 dBm

o dl 2 b A | Lia i )

AR ILETLINS

-70 dBm W%‘“}mlﬁm.ﬁlﬁ et
|

-80 dBm

bl iy

Start 9.0 kHz

Stop 30.0 MHz
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1Pk
Max
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High Channel
Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] -47.67 dBm
Ref 10.50 dBm SWT 5ms 578.000000000 kHz
0 dBm
-10 dBm
-20 dBm

Mlﬁkvm"

h]u. Al T [

-80 dBm

LA |

yoah s |
ey

Start 9.0 kHz

Stop 30.0 MHz

1Pk
Max

Offs 0.50 dB

Att 20dB

Ref 10.50 dBm

Pi/ADQPSK

Low Channel

REW 100 kHz
VBW 300 kHz
SWT 5ms

M1[1]

578.000000000 kHz

-45.88 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

iO dBm

-50 dBm

-70 dBm

-60 &Mm

:

al bl e,

I 2 by

-80 dBm

Liss
L v L)

Start 9.0 kHz

Stop 30.0 MHz
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Middle Channel

Offs 0.50 dB RBW 100 kHz

Att 20 dB VBW 300 kHz M1[1] -47.54 dBm

Ref 10.50 dBm SWT 5ms 578.000000000 kHz
1Pk
Max | © dBm

-10 dBm

-20 dBm

-30 dBm

40 dBm
1

= O dBlll

-60 u%

-70 dBI!I‘u W%MHMWK lumr_l.\.'J. " |J.u1 J Fonaging i bl 1 -

-B0 dBm

Start 9.0 kHz Stop 30.0 MHz

High Channel

Offs 0.50 dB RBW 100 kHz

Att 20 dB VBW 300 kHz M1[1] -46.99 dBm

Ref 10.50 dBm SWT 5ms 578.000000000 kHz
1Pk
Max | © dBm

M"L‘HWMNMH.NM 1 i

-70 dBm TSR RTERTIN IR STE I WOTT BTN e
-80 dBm
Start 9.0 kHz Stop 30.0 MHz
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8DPSK
Low Channel

Offs 0.50 dB RBW 100 kHz

Att 20 dB VBW 300 kHz M1[1] -47.29 dBm

Ref 10.50 dBm SWT 5ms 578.000000000 kHz
1Pk
Max 0 dEm

-10 dBm

-20 dBm

-30 dBm

KTEIVLIR YO TIPSR FUIY BV NI S

-80 dBm
Start 9.0 kHz Stop 30.0 MHz
Middle Channel
Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] -49.02 dBm
Ref 10.50 dBm SWT 5ms 638.000000000 kHz
1Pk
Max 0 dEm

%Wlh'ﬂmm By Kl 8 Ly

-70 dBm YOI RVSPUT 'S0 EPPRIR SRS ENDY
-80 dBm
Start 9.0 kHz Stop 30.0 MHz
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High Channel

Offs 0.50 dB RBW 100 kHz

Att 20 dB VBW 300 kHz M1[1] -48.12 dBm

Ref 10.50 dBm SWT 5ms 638.000000000 kHz
1Pk
Max 0 dBm

-10 dBm

-20 dBm

-30 dBm

-80 dBm

MLW.U N

Start 9.0 kHz

Stop 30.0 MHz
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30MHz — 25GHz
GFSK Low Channel

T Se—————TY
i) RL "

Marker 1 ‘I,QUZTSUUUUUU GHz ~ Avg Type: Log-Pur

Fu ndamental O P €50 :::.:r;; E.;n AvglHold: 310
Ref Offset 0.5 dB
Ref 10.50 dBm
\ Akt
LTI R
[ hgeutl o Mo LA | JI__"M_.,,._V;.1,,..,1,..;.\-;-**' ot bl
Start 30 MHz Stop 25.00 GHz
s BW 100 kHz #VBW 300 kHz Sweep 2,386 s (1001 pts)
MSG E’;T}\YUS
GFSK Middle Channel
T Se—————TY
e L [ 2 Er - o
arl r Avg Type: Log-Pwr
Marker 1 4874180000000 GHz . Trig: Fres Run A:JH:I’;:S!:U‘
¥ J

#Atten: 20 dB

Ref Offset 0.5 dB
Ref 10.50 dBm

rrp e S
‘_,_,.-"‘_L'-L""' B v L ) ""th._.. el

Start 30 MHz Stop 25.00 GHz
s BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

= Esmws
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GFSK High Channel

T Se—————TY

X Rl [ 2 m s e
arl r 4 Avg Type: Log-Pwr
Marker 1 4.949090000000 GHz B o TixFreRm h:’JHm':m"oﬂ
Fundamental iy _~_Acer: 20 43
Ref Offset 0.5 dB
Ref 10.50 dBm
Y T
o e Raog Ly
e Srep b kPl bt A
Start 30 MHz Stop 25.00 GHz
s BW 100 kHz #VBW 300 kHz Sweep 2,386 s (1001 pts)
MSG EST}\YUS
Pi/4 DQPSK Low Channel
T Se—————TY
X [ 2 m Y e
ar . 7 Avg Type: Log-Pwr
Marker 1 4.799270000000 GHz - Trig: Fres Run h:’JHm':m"oﬂ
Fundamental o an

Ref Offset 0.5 dB
Ref 10.50 dBm

1 .
¢ - T, B
L ot EAPOINEL,

| lltf prAmam Rty oy bnut

A

Start 30 MHz Stop 25.00 GHz
s BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

= Esmws
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Pi/4 DQPSK Middle Channel

T Se—————TY
e L [ 7 Er - o
arker fvg Typa: Log-Par
Marker 1 4874180000000 GHz o I m}r:le.:”‘?
IFGain:Low #Atten: 20 dE

Fundamental P

Ref 10.50 dBm

g
L VIR PP SR

Start 30 MHz Stop 25.00 GHz
s BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

= Esmws

Pi/4 DQPSK High Channel

T Se—————TY

D C 2 m r G

arker r Avg Typa: Log-Pwr

Marker 14.949090000000 GHz ___ O e
#Atten: 20 dE

Fundamental P——

Ref 10.50 dBm

LA el
e AN M
[T i
A a.mm~'-"‘""“' ~
e oo

Start 30 MHz Stop 25.00 GHz
s BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

= Esmws
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8DPSK Low Channel

T Se—————TY
e L [ 7 Er - o
e " = Avg Type: Log-Pwr
Marker 1 4.799270000000 GHz . Trig: Fres Run a::lH:l'::?"’oﬂ
#Atten: 20 dE

Fundamental Ref Offset05 B

Ref 10.50 dBm

4
¢ e
bt it

q«‘i—"“"" A i,

Start 30 MHz Stop 25.00 GHz
s BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

= Esmws

8DPSK Middle Channel

T Se—————TY
i) RL

Marker 1 21,5?399000000 GHz ~ Avg Type: Log-Pur

Trig: Free Run Avg|Held: 510
#Atten: 20 dB
Fundamental P———
Ref 10.50 dBm

3 A

L - ,l, TS} PR Fopre
P e At g i i e

Start 30 MHz Stop 25.00 GHz
s BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)
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Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn



Reference No.: WTS19S09068238W002 Page 30 of 69

8DPSK High Channel

Agilent Spectrum Analyzer - Swept SA
L L 3 —m -
arker 121.70: z Avg Type: Log-Pur
Marker 1 21.703960000000 GHz W vogFresfun A:JH:I’::S!:U‘
IF Gain:Low #atten: 20 dB

Fundamental Ref Offset05 B

Ref 10.50 dBm

- fe b, J'y-«"'l b i b il g b st
e : b

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

= Esmws
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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 = 100kHz, VBW = 300kHz, Sweep = auto

Detector function = peak, Trace = max hold

Waltek Services (Shenzhen) Co.,Ltd.
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10.2 Test Result
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GFSK Transmitting Band edge-left side

®

Offs 0.50 dB * RBW 100 kHz
“Att 20dB *VBW 300 kHz M2[1] -52.46 dBm
Batt Ref 10.50 dBm SWT 10ms 2.399890000 GHz
Mi[1] ~52.08 dBm
1Pk D1 3.150 dBm 2.4000000§0 GHz
Max 0 dBm
-10 dBm
2 -16.850 dBm
-20 dBm
-30 dBm
-40 dBm
-50 dBm r‘aﬁ‘ \u
-60 dBm "! v\ﬂ*
byt [, VETTIPEY TIPS it L‘L-“—AW”"W
-70 dBm
-B0 dBm
F1
[

Start 2.31 GHz

Stop 2.412 GHz

GFSK Hopping Band edge-left side

Offs 0.50 dB * RBW 100 kHz
At 20 dB  VBW 300 kHz M2[1] -45.17 dBm
Batt Ref 10.50 dBm SWT 10ns 2.381160000 GHz
M1[1] -53.76 dBm
D1 4.250 dBm 2.4000000
1Pk [
Max m
-10 dBm
D2 -15.750 dBrm
-20 dBm
-30 dBm
_40 dBlll z
v
-50 dBm F
-60 dBm
sttt bl fitapmdfosanoounr”
-70 dBm
-80 dBm
F1
|

Start 2.31 GHz

Stop 2.412 GHz
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GFSK Transmitting Band edge-right side

Offs 0.50 dB * RBW 100 kHz
* Att 20 dB * VBW 300 kHz M2[1] -59.07 dBm
Patt Ref 10.50 dBm SWT 5ms 2.484102000 GHz
| M1[1] -59.21 dBm
1Pk D1 3.400 dBm Y 2.483500000 GHz
Max 0 dEm } \
-10 dBm )
D2 -16.600 dBry
-20 dBm [ \
-30 dBm \J H
'40 dBIII L
-50 dBm
Y
-60 dBpm—rbt 48
W A A AN gt Ao At
-70 dBm
-80 dBm
i
Start 2.47 GHz Stop 2.5 GHz

GFSK Hopping Band edge-right side

Offs 0.50 dB * RBW 100 kHz
*Att 20 dB * VBW 300 kHz M2[1] -60.28 dBm
Batt Ref 10.50 dBm SWT 5ms 2.483683000 GHz
| M1[1] -59.82 dBm
1Pk 5 ]Dp}l 3,400 dBm—y 2.483500000 GHz
B VARV LRTAT VAT
dBmy—p— Ty i
—1—D2 -16.600 dBm
-20 dBm '\
-30 dBm lw
'40 dBIII L
'SO dBIII 1%
-60 dBm \‘%
gt LR TN FINEPERET T N PRI Ry | | W
-70 dBm
-80 dBm
i

Start 2.47 GHz

Stop 2.5 GHz
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Pi/4 DQPSK Transmitting Band edge-left side

Offs 0.50 dB * RBW 100 kHz
“ Att 20 dB * VBW 300 kHz M2[1] -52.76 dBm
patt Ref 10.50 dBm * SWT 15ms 2.399890000 GHz
M1[1] -50.81 dBm
1Pk [————1D1 2.550 dBm 2.400000090 GHz
Max m
-10 dBm
50 dBm D2 -17.450 dBrm
-30 dBm
-40 dBm ]‘\
_SO dBIII \
-60 dBm .MA’M
e RTINS R WA
-70 dBm
-80 dBm
F1
|
Start 2.31 GHz Stop 2.412 GHz
Pi/4 DQPSK Hopping Band edge-left side
Offs 0.50 dB * RBW 100 kHz
“ Att 20 dB * VBW 300 kHz M2[1] -52.05 dBm
patt Ref 10.50 dBm * SWT 15ms 2.396630000 GHz
M1[1] -53.48 dBm
1Pk [————1D1 2.630 dBm 2.400000000
Max m
-10 dBm
20 dBm D2 -17.350 dBmm
-30 dBm
-40 dBm
-50 dBm %’ihﬁ
_60 dBIII -“J
S s L e L T e
-70 dBm
-80 dBm
F1
|
Start 2.31 GHz Stop 2.412 GHz
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Pi/4 DQPSK Transmitting Band edge-right side

Offs 0.50 dB * RBW 100 kHz
At 20 dB * VBW 300 kHz M2[1] -58.75 dBm
Batt Ref 10.50dBm  * SWT 15ns 2.484222000 GHz
M1[1] -58.13 dBm
1Pk DL 2.600 dBm 2.483500000 GHz
Max 0 dEm f{\
-10 dBm ,
20 dBm Dz -17.400 CJ!‘B”[
-30 dBm d
-40 dBm r u'l
_SO dBIII 'l
Mp2
0 | mniwy \\-‘ \d
MRTUW“ P PTTEV ARIRY TRARTION N
-70 dBm
-B0 dBm
i
Start 2.47 GHz Stop 2.5 GHz

Pi/4 DQPSK Hopping Band edge-right side

Offs 0.50 dB * RBW 100 kHz
“Att 20dB *VBW 300 kHz M2[1] -60.89 dBm
Batt Ref 10.50 dBm * SWT 15ms 2.484521000 GHz

| M1[1] -60.33 dBm
1Pk [ DL 2.650 dBmi 2.483500000 GHz
Max "VVL\‘JVL\‘J \

-10 dBm \

D2 -17.350 dBm

-20 dBm

-30 dBm

_40 dBIII {w
-50 dB||||

Y Mim2
-60 dBm ¥

oAU AR A s AL b i

-70 dBm

-80 dBm

Start 2.47 GHz Stop 2.5 GHz
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8DPSK Transmitting Band edge-left side

Offs 0.50 dB * RBW 100 kHz
*Att 20dB *VBW 300 kHz M2[1] -49.22 dBm
Batt Ref 10.50 dBm *SWT 15ms 2.399390000 GHz
M1[1] -51.68 dBm
1Pk [——=D1 2.430 dBm 2:400000090 GHz
Max m
-10 dBm
50 dBm—D2_;17.570 dBm
-30 dBm
-40 dBm l L
ol
-50 dBm gl rl
-60 dB.|.. s LubJ
meumwwmwww
-70 dBm
-80 dBm
F1
[
Start 2.31 GHz Stop 2.412 GHz
8DPSK Hopping Band edge-left side
Offs 0.50 dB * RBW 100 kHz
*Att 20 dB *VBW 300 kHz M2[1] -53.24 dBm
Batt Ref 10.50 dBm *SWT 15ms 2.399800000 GHz
| M1[1] -53.28 dBm
1Pk 151 1.810 dBm 2.400000000 GHz
Max | © 9Bm VH:'HWW
-10 dBm
WDZ -18.190 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm ]
T LJ[" Mt puabAr s HWM@MMM
-70 dBm
-80 dBm
F1
[
Start 2.31 GHz Stop 2.412 GHz
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8DPSK Transmitting Band edge-right side

Offs 0.50 dB * RBW 100 kHz
*Att 20 dB * VBW 300 kHz M2[1] -49.22 dBm
Batt Ref 10.50 dBm  * SWT 15ms 2.399390000 GHz
M1[1] -51.68 dBm
1Pk [——=D1 2.430 dBm 2:400000090 GHz
Max m
-10 dBm
56 dB—02 :17.570 dBm
-30 dBm
-40 dBm Il
£l

-50 dB|||| L rl
-60 dBm u',JJ

-70 dBm
-80 dBm
F1
|
Start 2.31 GHz Stop 2.412 GHz
8DPSK Hopping Band edge-right side
Offs 0.50 dB * RBW 100 kHz
* Att 20 dB * VBW 300 kHz M2[1] -61.29 dBm
Ratt Ref 10.50 dBm * SWT 15ms 2.485898000 GHz
M1[1] -60.32 dBm
1Pk 5 D1 2.750 dBm— 2.483500000 GHz
Max /| YWY Y WL\
-10 dBm \
20 dBm D2 -17.250 dBm|
-30 dBm
-40 dBm e
-50 dBm
| Y
M1 M2
-60 dBm ,,,.J{pl- IV TPRREYTRT,T| TR WY FTYTOFI DR IPRr T
-70 dBm
-80 dBm
Fl
|
Start 2.47 GHz Stop 2.5 GHz
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11 20 dB Bandwidth Measurement

Test Requirement: FCC CFRA47 Part 15 Section 15.247
Test Method: ANSI C63.10: 2013
Test Mode: Test in fixing operating frequency at low, Middle, high channel.

11.1 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 = 30kHz, VBW = 100kHz

11.2 Test Result

Modulation Test Channel Bandwidth(MHz)
GFSK Low 1.030
GFSK Middle 1.036
GFSK High 1.030

Pi/4 DQPSK Low 1.281

Pi/4 DQPSK Middle 1.281

Pi/4 DQPSK High 1.281
8DPSK Low 1.270
8DPSK Middle 1.275
8DPSK High 1.275
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Test plots
GFSK Low Channel

Offs 0.50 dB * RBW 30 kHz
* Att 20 dB * VBW 100 kHz D1[1] 0.41 dB
Batt Ref 10.50 dBm SWT 5ms 1.029900000 MHz
Occ Bw  898.203592814 kHz
-18.66 dBm
:122 0 dm>t 1.570dBm o 2.401503000 GHz
A[JV -15.82 dBm
-10 dBm TT 7 2.401586826 GHz
M1 -16.76 dBm
=20 dBm—b2 -18.450 ir?'f” 2.402485030 GHz

I Al

-30 dBm
-40dB.|.. ) / v\\ AW

o

| Y
W’T’/

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz

Span 3.0 MHz

GFSK Middle Channel
Offs 0.50 dB * RBW 30 kHz
“Att 20 dB * VBW 100 kHz D1[1] 0.42 dB
Batt Ref 10.50 dBm SWT 5ms 1.035900000 MHz
Occ Bw  904.191616766 kHzZ
1Pk D1 2.100 dBm - -18.06 dBm
Max | 0 dBm - 4 2.440503000 GHz
/JJ -15.22 dBm
-10 dBm T 2.440586826 GHz
Mig/ -15.39 dBm
20 dBm—22 17300 ‘:J” ‘\\{.441491013 GHz
-30 dBm Nj
| i N // \\ "
_40 dBIIII,;/ U ]l,‘ \1\
2 G-dBw A
-60 dBm
-70 dBm
-80 dBm

CF 2.441 GHz

Span 3.0 MHz
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GFSK High Channel

Offs 0.50 dB * RBW 30 kHz
* Att 20 dB * VBW 100 kHz D1[1] 0.39 dB
Ratt Ref 10.50 dBm SWT 5ms 1.029900000 MHz
Occ Bw  904.191616766 kHz
1Pk 51 1410 dB _ 1[1] -18.49 dBm
Max | © dBm m A 2.479509000 GHz
J‘[V -15.85 dBm
-10 dBm W 2.479586826 GHz
M'1 -16.16 dBm
20 dBm—0D2 -18.590 i?m A, 2.480491018 GHz
30 dBm Al
| i) / '\\ A
-40 dBm
I f A \J \
_;O dEII ]
-60 dBm
-70 dBm
-80 dBm
CF 2.48 GHz Span 3.0 MHz
Pi/4 DQPSK Low Channel
Offs 0.50 dB * RBW 30 kHz
* Att 20 dB * VBW 100 kHz D1[1] 0.73 dB
Ratt Ref 10.50 dBm * SWT 15ms 1.281400000 MHz
Occ Bw 1.167664671 MHz
1Pk | M1[1] -20.42 dBm
Max SdBm{D1 -0.150 dBm 2.401401200 GHz
f\;\/\"‘ -14.10 dBm
-10 dBm s 2 2.401449102 GHz
| I T2[1] -15.31 dBm

-30 dBm

-20-dBm—D2 -20.150¥UBm

]2.402616766 GHz

|

]

\

VY

L thw

-40 dBm—Y

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz

Span 3.0 MHz
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1Pk
Max
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Pi/4 DQPSK Middle Channel

Offs 0.50 dB * RBW 30 kHz
Att 20 dB * VBW 100 kHz D1[1] 1.17 dB
Ref 10.50 dBm * SWT 15ms 1.281400000 MHz
occ Bw 1.167664671 MHz
M1[1] -20.06 dBm
[W=1=1a1] D1 0.400 dBm \j\f\m 2.440401200 GHz
T -13.61 dBm
-10 dBm i/ 2 2,440449102 GHz
| I T2[1] 1 -14.60 dBm

2 6dBrmm—02 -19.600WBm:

-\2.441616?66 GHz

|
AL

\ﬂ-‘ﬁ

”\MW

-30 dBm
-40 dBm 'Y
-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz

Span 3.0 MHz

"

Batt

1Pk
Max

Pi/4 DQPSK High Channel

Offs 0.50 dB * RBW 30 kHz
Att 20 dB * VBW 100 kHz D1[1] 1.25 dB
Ref 10.50 dBm * SWT 15ms 1.281400000 MHz
occ Bw 1.161676647 MHz
M1[1] -21.00 dBm
8-dBrmD1 -0.390 dBm 2.479401200 GHz
f\/J\'M -14.31 dBm
-10 dBm s 2 2.479455090 GHz
| " T2[1] -15.24 dBm
=20 dBm—p2 20.390%WBm ]3.480616766 GHz
-30 dBm
n /J k* A
-40 dBm IUV \w\m \A"_
-60 dBm
-70 dBm
-80 dBm
CF 2.48 GHz Span 3.0 MHz
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8DPSK Low Channel

Offs 0.50 dB * RBW 30 kHz

* Att 20 dB * VBW 100 kHz D1[1] -0.46 dB
Batt Ref 10.50 dBm * SWT 15ms 1.269500000 MHz
Occ Bw 1.161676647 MHz
1Pk M1[1] -18.33 dBm
Max |0 @BmIPL 0.700 dBm /\A'! 2.401395200 GHz
rmﬁ,\f\"\ -14.09 dBm
-10 dBm i T2 2,401455090 GHz
| " T2[1] 1 -14.73 dBm
—20dBm=—D2 -19.300 dBm 2.402616766 GHz

-30 dBm

I A J’j \’\ . N

-40 dBm
W v Nl k\\w

- dBIIII

-60 dBm

-70 dBm

-80 dBm
CF 2.402 GHz Span 3.0 MHz

8DPSK Middle Channel
Offs 0.50 dB * RBW 30 kHz

* Att 20 dB * VBW 100 kHz D1[1] ~0.61 dB
Batt Ref 10.50 dBm * SWT 15ms 1.275400000 MHz
Occ Bw 1.161676647 MHz
1Pk ‘ M1[1] -18.13 dBm
Max |0 @Bm{PL 1100 dBr 2.440395200 GHz
MN-[\;*\ T -13.77 dBm
-10 dBm o T2 2.440455090 GHz
M T2[1] 1 -14.00 dBm

oo dEm=—0C2 -18.900 dBm:

2.441616766 GHz

|
o/

U Los

mdub\w

-30 dBm
-40 dBm f W

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz

Span 3.0 MHz
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1Pk
Max
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8DPSK High Channel

Offs 0.50 dB * RBW 30 kHz
Att 20 dB “ VBW 100 kHz D1[1] -0.44 dB
Ref 10.50 dBm  * SWT 15ms 1.275400000 MHz
‘ Occ Bw 1.161676647 MHz
M1[1] -18.99 dBm
odBmDL 0.400 dBm 2.479395200 GHz
,WJV/W -14.50 dBm
-10 dBm pra T2 2.479455090 GHz
| l‘l T2[1] -14.60 dBm
~6-dBm—D2 -19.600 dBm 2.480616766 GHz

-30 dBm

A

/ }

|
-40 dBm : =
W RS
M M

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz

Span 3.0 MHz
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12 Maximum Peak Output Power

Test Requirement: FCC CFR47 Part 15 Section 15.247

Test Method: ANSI C63.10: 2013

Test Limit: Regulation 15.247 (a)(1), For frequency hopping systems operating in the 2400
2483.5 MHz band by a minimum of 25 kHz or the 20 dB bandwidth of the hopping
channel, whichever is greater.: 1 watt. For all other frequency hopping systems in
the 2400-2483.5 MHz band that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater 0.125 watts..

Test mode: Test in fixing frequency transmitting mode.
12.1 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:
a) Use the following spectrum analyzer settings:
1) Span: Approximately five times the 20 dB bandwidth, centered on a hopping channel.
2) RBW 220 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.
¢) Use the marker-to-peak function to set the marker to the peak of the emission.
d) The indicated level is the peak output power, after any corrections for external attenuators and
cables.
e) A plot of the test results and setup description shall be included in the test report.
3. Keep the EUT in transmitting at lowest, medium and highest channel individually. Record the max

value.
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12.2 Test Result
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Modulation Test Channel Uy PRt Limit (dBm)
(dBm)
GFSK Low 4.01 21
GFSK Middle 4.75 21
GFSK High 4.11 21
Pi/4 DQPSK Low 3.96 21
Pi/4 DQPSK Middle 4.59 21
Pi/4 DQPSK High 3.9 21
8DPSK Low 4.13 21
8DPSK Middle 4.79 21
8DPSK High 4.06 21
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Test plots
GFSK Low Channel

Offs 0.50 dB REBW 3 MHz
Att 20dB VBW 3 MHz M1[1] 4.01 dBm
Ref 10.50 dBm SWT 2.5ms 2.402096000 GHz

1Pk I

0 dBm
Max L—" —
,-ar“’f M"‘\\.

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz Span 6.0 MHz

GFSK Middle Channel

Offs 0.50 dB REBW 3 MHz

Att 20dB VBW 3 MHz M1[1] 4.75 dBm

Ref 10.50 dBm SWT 2.5ms 2.441024000 GHz
T

1Pk L T

0 dBm _,..-'-"--
Max | —

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz Span 6.0 MHz
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1Pk
Max

Offs 0.50 dB
Att 20dB
Ref 10.50 dBm
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GFSK High Channel

REBW 3 MHz
VBW 3 MHz
SWT 2.5ms

M1[1]

4.11 dBm
2.480048000 GHz

F——

.,

0 dBm
o
.«-"/

-10 dBm

—]

™

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz

Span 6.0 MHz

1Pk
Max

Offs 0.50 dB
Att 20dB
Ref 10.50 dBm

Pi/4 DQPSK Low Channel

REBW 3 MHz
VBW 3 MHz
SWT 15nms

M1[1]

3.96 dBm
2.402096000 GHz

0 dBm
-
.n'"/

-10 dBm

~—_

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz

Span 6.0 MHz
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1Pk
Max

Offs 0.50 dB
Att 20dB
Ref 10.50 dBm
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Pi/4 DQPSK Middle Channel

REBW 3 MHz
VBW 3 MHz
SWT 15nms

M1[1]

4.59 dBm
2.441144000 GHz

_“___,_-N-'—"

En

h 4

— |

.

0 dBm

-10 dBm

-20 dBm

-30 dBm

L

MM\

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz

Span 6.0 MHz

1Pk
Max

Offs 0.50 dB
Att 20dB
Ref 10.50 dBm

Pi/4 DQPSK High Channel

REBW 3 MHz
VBW 3 MHz
SWT 15nms

M1[1]

3.90 dBm
2.480144000 GHz

M1
X

T —— |

0 dBm

—

-10 dBm
-20 dBm

-30 dBm

L

——]

‘M-“‘“'w.

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz

Span 6.0 MHz

Waltek Services (Shenzhen) Co.,Ltd.

http://www.waltek.com.cn




Reference No.: WTS19S09068238W002

Offs 0.50 dB
Att 20dB
Ref 10.50 dBm
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8DPSK Low Channel

REBW 3 MHz
VBW 3 MHz
SWT 15nms

M1[1]

4.13 dBm
2.402000000 GHz

1Pk

'-‘-l-\_._.__“-_

Max

0 dBm
o
.-*"/

-10 dBm

——]

]

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz

Span 6.0 MHz

Offs 0.50 dB
Att 20dB
Ref 10.50 dBm

8DPSK Middle Channel

REBW 3 MHz
VBW 3 MHz
SWT 15nms

M1[1]

4.79 dBm
2.441036000 GHz

1Pk

______,_-—-'—"

— |

.

Max OdBm__,..--—

-10 dBm

-—]

"'\-.‘_\

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz

Span 6.0 MHz
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8DPSK High Channel

Offs 0.50 dB REBW 3 MHz
Att 20dB VBW 3 MHz M1[1] 4.06 dBm
Ref 10.50 dBm SWT 15nms 2.480036000 GHz

1Pk 0 dBm Pl

Max _,./"Ff MM"‘*\

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 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:

FCC CFRA47 Part 15 Section 15.247

ANSI 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 power no greater than 0.125W.

Test in hopping transmitting operating mode.

13.1 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:

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.

¢) Video (or average) bandwidth (VBW) = RBW.

d) Sweep: Auto.

e) Detector function: Peak.
f) Trace: Max hold.

g) Allow the trace

to stabilize.

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.
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13.2 Test Result
Modulation Test Channel SCEEIEeT Limit(MHz) Result
(MH2)
GFSK Low 1.000 0.687 PASS
GFSK Middle 1.000 0.691 PASS
GFSK High 1.000 0.687 PASS
Pi/4 DQPSK Low 1.000 0.854 PASS
Pi/4 DQPSK Middle 1.000 0.854 PASS
Pi/4 DQPSK High 1.000 0.854 PASS
8DPSK Low 1.000 0.847 PASS
8DPSK Middle 1.000 0.850 PASS
8DPSK High 1.000 0.850 PASS
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Test plots
GFSK Low Channel

Offs 0.50 dB * RBW 30 kHz
“Att 20 dB “VBW 100 kHz D1[1] 0.16 dB
Batt Ref 10.50 dBm SWT 5ms 1.000000000 MHz
Mt M1[1] 1.30 dBm
v DP.402194600 GHz
1Pk 0 dBm LYY ’ LY ¥
Max ! A(\(‘ Wl\ Nf
-10 dBm JJ V"v\/w/JN W\
20 a0 “"\\
-30 dBr—“/J .\
A
'4 i w
-50 dBm
-60 dBm
-70 dBm
-80 dBm

CF 2.4025 GHz

Span 3.0 MHz

Offs 0.50 dB * RBW 30 kHz
* Att 20 dB * VBW 100 kHz D1[1] -0.08 dB
patt Ref 10.50 dBm SWT 5ms 1.000000000 MHz
M1 M1[1] 2.16 dBm
D
1P| e ) o~ w‘&.4412006[]0 GHz
Max /\{J \ N’ k\
-10 dBm JJ \(\/\f‘/‘!ﬂ 4\“
20 dBm = ,\(\w\\
30 dBr—.’\f/ *-\.\
-4 m U’.ﬂ
-50 dBm
-60 dBm
-70 dBm
-80 dBm

GFSK Middle Channel

CF 2.4415 GHz

Span 3.0 MHz
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GFSK High Channel

Offs 0.50 dB * RBW 30 kHz
“Att 20 dB “ VBW 100 kHz D1[1] 0.01 dB
Batt Ref 10.50 dBm SWT 5ms 1.000000000 MHz
M1 M1[1] 1.40 dBm
1Pk o X ., D2.479200600 GHz

Max 0 dBm A{f o 'W\\ A}\(\,W
-10 dBm

9l Y I

-20 dBr|1". V-\\\
-30 dBL"/‘/

: T

-50 dBm

-60 dBm

-70 dBm

-80 dBm
CF 2.4795 GHz Span 3.0 MHz

Pi/4 DQPSK Low Channel
Offs 0.50 dB * RBW 30 kHz

“Att 20 dB * VBW 100 kHz D1[1] -0.11 dB
Batt Ref 10.50 dBm * SWT 15ms 1.000000000 MHz
M1i[1] -0.17 dBm
1Pk M1 p2-402200600 GHz

ax 0 dBm
" Nf\/\/l\ WM%MA

-10 dBm /.f T \
-20 dBm

-30 dBr||'/J 1\
J

s v

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.4025 GHz Span 3.0 MHz
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Pi/4 DQPSK Middle Channel

Offs 0.50 dB * RBW 30 kHz
*Att 20dB *VBW 100 kHz D1[1] 1.23 dB
Batt Ref 10.50 dBm SWT 5ms 1.000000000 MHz
M1[1] -0.27 dBm
L3 P M - D12.441164700 GHz
Max '

-10 dBm \
-20 dBrT/J

A_W%{ \

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-B0 dBm
CF 2.4415 GHz Span 3.0 MHz

Pi/4 DQPSK High Channel
Offs 0.50 dB * RBW 30 kHz

* ALt 20 dB * VBW 100 kHz D1[1] -0.04 dB
Batt Ref 10.50dBm  * SWT 15ms 1.000000000 MHz
M1[1] -0.41 dBm
1Pk M1 02479200600 GHz

Max | @ dBm !\/‘ M%
.10 dBm /J.Nf\ PWAY, Mm\
-20 dBm

-30 dBr|r/-| 1\
J

i v

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.4795 GHz Span 3.0 MHz
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8DPSK Low Channel

Offs 0.50 dB * RBW 30 kHz
* Att 20 dB * VBW 100 kHz D1[1] -0.14 dB
Batt Ref 10.50 dBm ¥ SWT 15ms 1.000000000 MHz
M1[1] 0.67 dBm
1Pk ‘\;',.1 DR.402194600 GHz
Max | @ dBm N\f‘mﬂ!\j M\;\\N
-10 dBm /\, MPLA'a w"'“\\
20 dBm/ y
-30 diﬂ \"
FWJVT' T
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.4025 GHz Span 3.0 MHz

8DPSK Middle Channel

Offs 0.50 dB * RBW 30 kHz
*Att 20dB *VBW 100 kHz D1[1] 0.06 dB
Batt Ref 10.50 dBm * SWT 15ms 1.000000000 MHz
A M1[1] 0.94 dBm
1Pk 4 D2.441194600 GHz

Max m W\j\f’\f\ﬂj WMU\\/‘N%

-10 dBm {f o ot \
-20 dBm

{ ‘
-30 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.4415 GHz Span 3.0 MHz
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Max
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8DPSK High Channel

Offs 0.50 dB RBW 30 kHz
Att 20dB VBW 100 kHz D1[1] -0.05 dB
Ref 10.50 dBm SWT 15ms 1.000000000 MHz
M1[1] 0.29 dBm
Mi1

0 dBm

DR.479194600 GHz

W

A/

-10 dBm /fm
-20 dBm

dy
"

-30 dBr|1"/

1

i

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.4795 GHz

Span 3.0 MHz
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14 Number of Hopping Frequency

Test Requirement: FCC CFR47 Part 15 Section 15.247

Test Method: ANSI 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:

a) Span: The frequency band of operation. Depending on the number of 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) Detector function: Peak.

f) Trace: Max hold.

g) Allow the trace to stabilize..

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;

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn



Reference No.: WTS19S09068238W002 Page 59 of 69

14.2 Test Result

Test Plots:

79 Channels in total

GFSK
Offs 0.50 dB * RBW 100 kHz
“Att 25 dB “ VBW 300 kHz D1[1] 0.08 dB
Batt Ref 15.50 dBm SWT 10rms 78.330000000 MHz
| M1[1] 3.62 dBm
1Pk [HQ 9Bm 2.401920000 GHiz
max  AEEAALDIAAMMAT DDA TN A ARRAAR LR LA LD AMARAA AR LAARARRAINARhORA TAREA I
A R O
&m
20 dBin
30 dBm
40 dBm
-50 dBm
-60 dBIL IL
-70 dBr|T‘.
-80 dBT
Start 2.4 GHz Stop 2.4835 GHz
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Pi/4 DQPSK

Offs 0.50 dB * RBW 100 kHz
*Att 25dB *VBW 300 kHz D1[1]
Batt Ref 15.50 dBm SWT 10rms

0.71 dB
78.000000000 MHz

| M1[1]

1Pk
Max

2.27 dBm
2.402080000 (Slilz

30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm
|

Start 2.4 GHz

Stop 2.4835 GHz

8DPSK
Offs 0.50 dB * RBW 100 kHz
“Att 25 dB “ VBW 300 kHz D1[1] -0.95 dB
Batt Ref 15.50 dBm SWT 10rms 77.670000000 MHz
| M1[1] 3.11 dBm
1pk | MG 9B™ 2.402250000 GHz
Max TR TR ER AT ITYET mua.,!,%nmnn. LT
R T L o A FYYTEIN Uy ML
10 dBm
20 dBm
30 dBm
-40 dBm 1
-50 dBm \\
-60 dBm
-70 dBm
-B0 dBm
1

Start 2.4 GHz

Stop 2.4835 GHz
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15

15.1

Dwell Time

Test Requirement: FCC CFR47 Part 15 Section 15.247

Test Method: ANSI 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.

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 = 1MHz and VBW = 3MHz.Sweep = as necessary to capture the entire dwell time per
hopping channel. Set the EUT for DH5, DH3 and DH1 packet transmitting.

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 Result

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*0.4*79*(MkrDelta)/1000
DH3 1600/79/4*0.4*79*(MkrDelta)/1000
DHA1 1600/79/2*0.4*79*(MkrDelta)/1000
Remark: Mkr Delta is once pulse time.
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: pulse Dwell _
Modulation | Data Packet Channel time(ms) Time(s) Limits(s)
Low 2.880 0.307 0.4
GFSK DH5 middle 2.880 0.307 0.4
High 2.880 0.307 0.4
Low 2.880 0.307 0.4
Pi/4ADQPSK DH5 middle 2.880 0.307 0.4
High 2.880 0.307 0.4
Low 2.880 0.307 0.4
8DPSK DH5 middle 2.880 0.307 04
High 2.880 0.307 0.4
Remark: Only the worst-case mode DH5 is recorded.
Test Plots
GFSK DH5 Low Channel
&
Offs 0.50 dB RBW 1 MHz
Att 20 dB VBW 3 MHz D2[1] -0.01 dB
Ref 10.50 dBm SWT 15ms 3.750000000 ms
M1 - DE_ M1[1] 3.92 dBm
ipk k. r 2. L UUUuUUY ms
Max | © 9Bm D1[1] -0.13 ds]
2.88000000d ms
-10 dBT'.
-20 dBm
-30 dBm
=40 dBRTRG -39.500 dBm
-50 dB||||
-60 dBm UM M
-70 dBm
-80 dBm
CF 2.402 GHz 1.5 ms/
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GFSK DH5 Middle Channel

Offs 0.50 dB * RBW 1 MHz
* Att 20 dB *VBW 3 MHz D2[1] 0.00 dB
Patt Ref 10.50 dBm * SWT 15ms 3.750000000 ms
e D1 02 M1[1] 4.65 dBm
1Pk r (37750000000 ms
Max | @ dBm D1[1] -0.13 as]
2.88000000d ms
-10 dBm
-20 dBm
-30 dBm
=20dBrTRG -39.500 dBm
Gl -50 dB||||
Trg o fRalg l |{
Vid -60 dBm M
-70 dBm
-80 dBm
CF 2.441 GHz 1.5 ms/
GFSK DH5 High Channel
Offs 0.50 dB * RBW 1 MHz
* Att 20 dB *VBW 3 MHz D2[1] 0.00 dB
Patt Ref 10.50 dBm * SWT 15ms 3.750000000 ms
M1 D1 |:|g. M1[1] 3.91 dBm
ipk k. 'y 2. 4 UUUUUY ms
Max |9 dBm Di[1] -0.13 dsl
2.88000000d ms
-10 dBm
-20 dBm
-30 dBm
=20dBrTRG -39.500 dBm
Gl -50 dBm
Trg 1
vid |-60 dBm “M
-70 dBm
-80 dBm
CF 2.48 GHz 1.5 ms/
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Offs 0.50 dB * RBW 1 MHz
“ Att 20 dB “VBW 3 MHz D2[1] 0.00 dB
patt Ref 10.50 dBm * SWT 15ms 3.750000000 ms
M1[1 2.83 dBm
M1 o1 p Ml
1Pk Ao T = Wiy X e ms
Max | @ dBm D1[1] -0.33 dsj
2.880000000 ms
-10 dBm
20 dBm
30 dBm
—=40dBNTRG -39.500 dBm
Gl -50 dBm
Trg I l
Vid -60 dBm hldw Ulﬁuul
70 dBm
-80 dBm
CF 2.402 GHz 1.5 ms/
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Pi/4ADQPSK DH5 Low Channel

Offs 0.50 dB * RBW 1 MHz
“Att 20dB *VBW 3 MHz D2[1] 0.00 dB
Batt Ref 10.50 dBm * SWT 15ms 3.750000000 ms
" I'Jl " p1 o2 M1[1] 3.56 dBm)
1Pk ittty | et Wﬁ@ﬂ'&i ms
Max |9 dBm Di[1] -0.39 dsl
2.880000000 ms
-10 dBm
-20 dBm
-30 dBm
=40 dBrTRG -39.500 dBm
SGl -50 dBm
Trg M'ﬂ L
Vid -60 dBm JM! u
-70 dBm
-80 dBm
CF 2.441 GHz 1.5 ms/

Pi/4ADQPSK DH5 Middle Channel
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Pi/ADQPSK DH5 High Channel

Offs 0.50 dB * RBW 1 MHz
* Att 20 dB *VBW 3 MHz D2[1] 0.00 dB
patt Ref 10.50 dBm * SWT 15ms 3.750000000 ms
Mi 01 h M1[1] 2.81 dBm
1Pk Y A AR At Wﬂuﬂnﬁ
Max | © dBm D1[1] -0.35 dsj
2.880000000 ms
-10 dBm
-20 dBm
-30 dBm
=40dBRTRG -39.500 dBm
Gl -50 dBm
Trg
vid |-60 dBm [l o ik (|
-70 dBm
-80 dBm
CF 2.48 GHz 1.5 ms/
8DPSK DH5 Low Channel
Offs 0.50 dB * RBW 1 MHz
* Att 20 dB *VBW 3 MHz D2[1] 0.00 dB
patt Ref 10.50 dBm * SWT 15ms 3.750000000 ms
M1 o1 2 M1[1] 2.99 dBm
1Pk T BARDORGREE ms
Max | @ dBm D1[1] -0.24 dpl
2.880000000 ms
-10 dBm
-20 dBm
-30 dBm
=40dBRTRG -39.500 dBm
Gl -50 dBm
Trg !
Vid -60 dBm MJ;" Ll.m“ IJ.PJ‘I,W "luuh
-70 dBm
-80 dBm
CF 2.402 GHz 1.5 ms/
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8DPSK DH5 Middle Channel

Offs 0.50 dB * RBW 1 MHz
* Att 20 dB * VBW 3 MHz D2[1] 0.00 dB
Batt Ref 10.50 dBm * SWT 15ms 3.750000000 ms
O N T 3.56 dbm
1Pk A 4 syt ta s tite il
Max | @ dBm D1[1] -0.24 dg]
2.880000000 ms
-10 dBm
-20 dBm
-30 dBm
40dBnTRG -39.500 dBm
Gl -50 dB||||
Trg n| “II
vid | -60 dBm )
-70 dBm
-80 dBm
CF 2.441 GHz 1.5 ms/
8DPSK DH5 High Channel
Offs 0.50 dB * RBW 1 MHz
* Att 20 dB * VBW 3 MHz D2[1] 0.00 dB
Batt Ref 10.50 dBm * SWT 15ms 3.750000000 ms
M1[1 2.80 dBm
.““nuuMl . 1[:2&&“[]
1Pk % 4 BudlEO000808 ms
May | © dBm D1[1] -0.24 dsj
2.880000000 ms
-10 dBm
-20 dBm
-30 dBm
40dBnTRG -39.500 dBm

Gl -50 dB||||

Trg

vid |-60 dBm *MI‘ s W '
-70 dBm
-80 dBm
CF 2.48 GHz 1.5 ms/
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16 Antenna Requirement

According to the FCC Part 15 Paragraph 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. This

product has an integrated antenna, fulfil the requirement of this section.
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17 RF Exposure

Remark: refer to SAR test report: WTS19S09068238W001.
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18 Photographs of test setup and EUT.

Note: Please refer to appendix: Appendix-ELEMENT 4 PLUS-Photos.
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