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4.2

General Information

General Description of E.U.T.

Product:

Model(s):

Model Description:
GSM Band(s):
GPRS Class:
WCDMA Band(s):
Wi-Fi Specification:
Bluetooth Version:
GPS:

NFC:

Hardware Version:
Software Version:
Highest frequency
(Exclude Radio):

Storage Location:

Note:

Details of E.U.T.

Ratings:

Adapter:

SMARTPHONE

ELEMENT 4 PLUS

N/A

GSM 850/900/1800/1900MHz
12

FDD Band II/V
2.4G-802.11b/g/n HT20/n HT40
Bluetooth v4.0 with BLE
Support

N/A

V0o

ELEMENT4PLUS_V1_20191015
1.3GHz

Internal Storage

This EUT has two SIM card slots, and use same one RF module. We
found that RF parameters are the same, when we insert the card 1 and
card 2. So we usually performed the test under main card slot 1.

Battery DC 3.8V, 1500mAh

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

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

4.3 Standards Applicable for Testing

The tests were performed according to following standards:

FCC PART 15, SUBPART B  Electronic Code of Federal Regulations- Unintentional Radiators

4.4 Subcontracted

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

[]Yes X No

Waltek Services (Shenzhen) Co.,Ltd.
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If Yes, list the related test items and lab information:

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

Test items: N/A

4.5 Abnormalities from Standard Conditions

None.
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Test Summary
Test Items Test Requirement Test Method Test Result
T st |FOC PART 1>, SUBPART] AN C63.4: 2014 Pass
(150kHz to 30MHz)
R3a0d|\i;'|a|:ezdt(l)5r1n(iassiizo)n FCC PART 1 E? SUBPART ANSI C63.4: 2014 Pass
Ra(%g(t)e\z/delirgigzi)on FCC PART 1;, SUBPART ANSI C63.4: 2014 Pass
Remark:

Pass Test item meets the requirement
Fail Test item does not meet the requirement
N/A Test case does not apply to the test object

Waltek Services (Shenzhen) Co.,Ltd.
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6 Equipment Used during Test
6.1 Equipment List
Conducted Emissions Test Site 1#
Lesl 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#
Ll Calibration
Item 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-136 261 :)10;001 “| 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#
Ll Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration D
ue Date
Date
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 Tr"oirﬁ;ﬁdaba”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 Broag;]?:rr:gaHorn SCHWARZBECK | BBHA 9120 D 667 2019-04-09 | 2020-04-08
6 BrOaX;]tt’::gaHor” 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)
Universal Radio
9 Communication R&S CMU 200 112461 2019-09-12 2020-09-11
Tester
10 Smart Antenna SCHWARZBECK HAO08 - 2019-04-09 2020-04-08
11 Signal Generator R&S SMR20 100046 2019-09-12 2020-09-11
Universal Radio
12. Communication R&S CMW 500 127818 2019-04-13 2020-04-12
Tester
3m Semi-anechoic Chamber for Radiation Emissions Test site 2#
ltem | Equipment | Manufacturer | Model No. | Serial No | Last | calibration

Waltek Services (Shenzhen) Co.,Ltd.
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Calibration Due Date
Date
1 Test Receiver R&S ESCI 101296 2019-04-13 2020-04-12
2 | TriegBroadband | scpwaARZBECK | VULB9160 | 9160-3325 | 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
6.2 Description of Support Units
Equipment Manufacturer Model No. Series No.
MacBook Air APPLE A1465 C17KTQDNF5N7
LPS DELTA ELECTRNICS
Power Supply ADP-45GD -
UIANG CO,.LTD
6.3 Measurement Uncertainty
Test Item Frequency Range Uncertainty Note
Conduction Emission 150kHz~30MHz +3.64dB (1)
30MHz~1000MHz +5.03dB (1)
Radiation Emission
1GHz~18GHz +5.47dB )

Confidence interval: 95%. Confidence factor:k=2
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7 Emission Test Results

7.1 Power Line Conducted Emission, 150kHz to 30MHz

Test Requirement................ . FCC PART 15, SUBPART B

Test Method...........ccccee. . ANSIC63.4:2014

TestResult.........cccccoeeveneen. : Pass

Frequency Range ............... : 150kHz to 30MHz

Class ....ocooveviieiiiicieeeee : ClassB

Limit oo : Frequency (MHz) Quasi_pe;i(mit (dBuV) —

0.15t0 0.5 66 to 56* 56 to 46*
0.5t05 56 46
5t0 30 60 50
7.1.1E.U.T. Operation

Operating Environment:

Temperature .........ccc.cc....... o 23°C

Humidity .......cccoooiiiniinne. :  53.6%RH

Atmospheric Pressure ........ ;. 101kPa

EUT Operation:

Input Voltage........cccceeeeeee.n. . DC5VbyPC

Operating Mode................... :  Data transmitting mode, Earphone mode, Adapter mode

Remark ..., :  The worse case Data transmitting mode is under the condition of

AC 120V/60Hz adapter input and the data is shown as follow.

7.1.2Block Diagram of Test Setup
The Mains Terminals Disturbance Voltage tests were performed in accordance with ANSI C63.4:2014.

Receiver (— PC System

1
:50Q Terminator —

Waltek Services (Shenzhen) Co.,Ltd.
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7.1.3Measurement Data

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. According to the data in below section, the EUT complied with the FCC
PART 15, SUBPART B standards.

7.1.4Power Line Conducted Emission Test Data

Live Line:

20.0 dBuY

Limit: j—
AYG: —_—
70 1

ED

w | |“ﬂ. .

40 ; 181N

Ll

a0 __‘_\_r_'lf_na\\ E

Urm J VJWP Yo 1‘#‘M\h ;fw m Mr ‘h\”ﬂrt #y

20 ""“I""‘Tml Jﬁﬂrﬂ;‘( _________ peak
: N : : : : : Wﬁ‘*‘wa
0o . Lo . ! ! o . !
0.150 05 5 a0 MHz
o [ it Tremav? | "oy [ ooy | i ] o et
1 0.1539| 47862 10.27 57.89 65768 | -789| QP
2 0.1539| 2307 10.27 33.34 2576 |-22.44| AVG
3 0.1940| 4414 10.32 54 46 53.86 | -9.40 ap
4 0.1940| 2155 10.32 31.87 53.86 |-21.99| AVG
5 0.2700( 39.14 10.40 4954 61.12 [-11.58| QP
6 0.2700| 18.18 10.40 28.56 91.12 | -22.56] AVG
7 0.4420| 3087 10.42 4129 57.02 |-1573| QP
8 0.4420( 12.60 10.42 23.02 47.02 |-24.00] AVG
9 0.5420| 3057 10.45 41.02 56.00 [-14.98| QP
10 0.5420( 27.30 10.45 37.75 46.00 | -8.25| AVG
11 1.1460| 2247 10.44 329 26.00 (-23.09] QP
12 1.1460( 1878 10.44 2922 46.00 |-16.78] AVG

Waltek Services (Shenzhen) Co.,Ltd.
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20 \E{-J\-gf”-"-\.--t-

80.0  dBuY
70
ED

1y
50 D
40

Limit:
AVG:

SN N I R
o —————————
-"]- i :.E:
i %k :'_'i

P R 3 11||1.rr ‘f u.,.,a.»'!“ﬂl w J“"" ﬂwu& l\f ! JJ ‘{ i R pesk
IR "%Ni J"‘\
a0 | SRS WU NN 0 S N ”l’t#”f‘numw Ao
LINI] H H H H | | H |
0150 [ll.5 5 ann MHz
o | put [ Fade | et | Ut oM e | e
1 0.1500| 47.59 10.26 57.85 6599 | -8.14 apP
2 0.1200| 22.83 10.26 33.09 55.99 | -22.90| AVG
3 0.1819| 4534 10.30 5564 6439 | -875 QP
4 01819 2148 10.30 31.78 9439 | -2261| AVG
] 0.2660| 39.33 10.40 4973 61.24 |-11.51| QP
6 0.2660| 17.89 10.40 28.29 591.24 | -22.95 AVG
7 0.3940| 33.06 10.42 4348 57598 |-14.50| QP
8 0.3940( 12.80 10.42 2322 | 47.98 |-24.76| AVG
9 0.5420( 3067 10.45 41.12 56.00 |-14.88 QP
10 0.5420( 23.57 10.45 3402 | 46.00 |-11.98| AVG
1 1.1100( 2380 10.44 34 .24 56.00 | -21.76) QP
12 1.1100| 1673 10.44 2719 46.00 | -18.81] AVG
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7.2 Radiation Emission, 30MHz to 1000MHz

Test Requirement ............... : FCC PART 15, SUBPART B
Test Method ...l : ANSI C63.4: 2014
TestResult..........cooeeeeeeeeen. . Pass
Frequency Range ............... : 30MHz to 1000MHz
Class. . ClassB
Limit..oooeeee e :
Distance Limit (dBpV/m)
ey (lh, (Meter) Quasi-peak
30 to 88 3 40
88 t0 216 3 43.5
21 10960 3 46
960 to 1000 3 54
7.2.1E.U.T. Operation
Operating Environment:
Temperature ..........ccoceeeee. ;. 225°C
Humidity .......ccocoeviieeeen. :  52.6%RH
Atmospheric Pressure ........ : 101.2kPa
EUT Operation:
Input Voltage......cccccceeeeennn. : DC5VbyPC
Operating Mode................... . Data transmitting with PC mode, Earphone mode, Adapter mode
Remark ........ccccovvevnennnnnnnn. . The worse case Data transmitting with PC mode is under the
condition of AC 120V/60Hz adapter input and the data is shown
as follow.

7.2.2Block Diagram of Test Setup

The radiated emission tests were performed in the 3m Semi- Anechoic Chamber test site, using
the setup accordance with the ANSI C63.4: 2014.

Semi-anechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m

Turn Table From 0° to 360°

0. 8mi Turn Table
#

Waltek Services (Shenzhen) Co.,Ltd.
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7.2.3Measurement Data

The maximised peak emissions from the EUT was scanned and measured for both the Antenna
Vertical Polarization and Antenna Horizontal Polarization. Quasi-peak measurements were
performed if peak emissions were within 6dB of the Quasi-peak limit line.

7.2.4Radiated Emission Test Data, 30MHz to 1000MHz

Antenna Polarization: Vertical

20.0 dBuY Fm

0

&0

50

40

30

20

10

LIA] ! ! ! - ! . . .
30,000 40 a0 G0 70 @0 ann 400 500 600 700 10000 MHz

No Freq. Reading | Factor | Result Limit |Margin
- (MHz)  |(dBuv/im)| (dB) |(dBuVim)|(dBuv/m)| (dB)
40.5591| 41.02 -15.96 25.06 40.00 |-14.94| QP

1448418 4048 -14.60 25.88 4350 |-17.62| QP
201.3930| 4585 -17.58 2827 4350 |-15.23| QP
2399873 4723 -16.24 30.99 46.00 |-15.01| QP
4738347 3989 -10.32 2937 46.00 |-16.63| QP
665.8035| 3835 -6.97 31.78 46.00 |-14.22| QP

Detector | Remark

D | b o P2 =

Factor= antenna factor + cable loss - preamplifier factor

Result = Reading + Factor

Waltek Services (Shenzhen) Co.,Ltd.
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Antenna Polarization: Horizontal
80.0 dBuY fm
5 : : 5 5 Limit: —
i : i : : Margine ~ —
70 : : : : ! ! RN
@ . | R
w| o !
o : | — —
10 — : e — —
: : [ e : : Lo
T T 1 4 H H H 1
0 N R R - ' - SR R SR EEN N S
: 1 : ' : : P
0.0 L :
J0.00n 40 50 G0 70 &0 ann 400 00 GO0 FOOD 10O00 WH=z
Freq. Reading | Factor | Result Limit |Margin
No- | MHz)  |(@Buvim)| (d@B) |(dBuvim)|(@Buvim)| (@B) || Feme
1 48.3318| 3994 -16.03 23.91 4000 [-16.09] QP
2 57.9993| 36.33 -16.22 2011 4000 |[-19.89| QP
3 95.0930| 4122 -19.13 22.09 4350 [-2141) QP
4 147.4036| 4422 -14.38 29.84 4350 [-13.66) QP
5 2006881 4419 -17.61 26.58 4350 [-16.92] QP
6 2399873 5194 -16.24 35.70 46.00 |[-10.30| QP

Factor= antenna factor + cable loss - preamplifier factor

Result = Reading + Factor

Waltek Services (Shenzhen) Co.,Ltd.
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7.3 Radiation Emission, Above 1000MHz

Test Requirement ...............
Test Method..........cccooeeee.
TestResult.........ccceeeeieen.
Frequency Range ...............

Class.

7.3.1E.U.T. Operation
Operating Environment:
Temperature.............ccceeeeee.
Humidity ......cccoooviiiiee,
Atmospheric Pressure.........
EUT Operation:

Input Voltage ........ccoevneeeen.
Operating Mode ..................

Remark.......cooeevivvieiiins

FCC PART 15, SUBPART B
ANSI C63.4: 2014

Pass

1GHz~18GHz

Class B

Frequency Range | Distance | Average Limit Peak Limit
(MHz) (Meter) dB(uV/m) (dBuV/m)

Above 1GHz 3 54 74

22.4°C
52.3%RH

101.3kPa

DC 5V by PC
Data transmitting with PC mode, Earphone mode, Adapter mode

The worse case Data transmitting mode is under the condition of
AC 120V/60Hz adapter input and the data is shown as follow.

7.3.2Block Diagram of Test Setup

The radiated emission tests were performed in the 3m Semi- Anechoic Chamber test site, using
the setup accordance with the ANSI C63.4:2014.

Semi-anechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m

[ bore-sight antenna ]

Turn Table From 0° to 360°

T
0. 8m.I Turn Table
_ AAAA

ANa e INEeIWOrK
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7.3.3Measurement Data

The maximised peak emissions from the EUT was scanned and measured for both the Antenna
Vertical Polarization and Antenna Horizontal Polarization. Average measurements were performed if
peak emissions were within 6dB of the average limit line.

7.3.4Radiated Emission Test Data, Above 1000MHz

Antenna Polarization: Vertical

£0.0

FiL

50

40

0

i}

0

dBuV/m

nn | H H H | H
1000.0000 270000 -I.I.I]lll.lIl B1l]|:l|.|]] ?ﬂ[l:ll_ﬂﬂ 450000 1 lﬂl;llll]l] l?ﬂ[‘lll]l] 1I.E:l|ll.l]|] 16300.001 8000 00MHz

No. (EE%} Egﬁﬂ'fr'ﬁ; F(adg?r (dRBiS{;:f:rtm (ué_m}m} “}3?{" Detector | Remark

1 6491000 5036 | 093 | 5129 | 7400 |-2271| peak

2 6491000 4444 | 093 | 4537 | 5400 | 863 | AVG

3 8752000 4955 | 257 | 5212 | 7400 |-21.88| peak

4 8752000 4371 | 257 | 4628 | 5400 | -7.72| AVG

5 10826000 4793 | 521 | 5314 | 7400 |-2086| peak

6 10826.000] 4205 | 521 | 4726 | 5400 | 6.74| AVG

7 12815.000] 4600 | 808 | 5408 | 7400 |-19.92| peak

8 12815000 3987 | 808 | 4795 | 5400 | 605| AVG

9 14787.000] 4197 | 1057 | 5254 | 7400 |-2146| peak

10 14787.000] 3674 | 1057 | 4731 | 5400 | -669| AVG

1 16742000 4211 | 1156 | 5367 | 7400 |-2033| peak

12 16742.000| 3596 | 1156 | 4752 | 5400 | -5.48| AVG

Factor= antenna factor + cable loss - preamplifier factor
Result = Reading + Factor

Waltek Services (Shenzhen) Co.,Ltd.
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Antenna Polarization: Horizontal
80,0 dBuV /m
: : i : : i Limit: -

50

40

an e U St Uy SR SR

Y 5 5 | 5 5 |
| | | | | |
1000. 0000 2700.00 4400.00 B100.00 FEO0.00 a500.00 11200000 12900.00 14500.00 1R300. 0018000000 W Hz

No. Freq. Reading | Factor | Result Limit |Margin| 1 _

(MHz) |(@Buw/m)| (dB) |(dBuv/m)|(dBuv/m)| (dB)

1 6253000 5316 | 052 | 5264 | 7400 |-2136| peak

2 6253.000| 4804 | 052 | 4752 | 5400 | -6.48| AVG

3 7902.000| 49.87 335 | 5322 | 7400 |-20.78| peak

4 7502.000] 44.04 335 | 4739 | 5400 | 661| AVG

5 10537.000[ 47.68 543 | 5311 7400 |-20.89] peak

6 10537.000| 42.99 543 | 4842 | 5400 | -558| AVG

7 12798.000| 4532 777 | 5309 | 7400 [-2091| peak

8 12798.000| 40.60 777 | 4837 | 5400 | 563 | AVG

9 14974.000| 44.49 892 | 5341 7400 |-20.59] peak

10 14974.000| 3867 892 | 4759 | 5400 | -641| AVG

11 17201.000] 39.01 | 1473 | 5374 | 7400 |-20.26] peak

12 17201.000] 3308 | 1473 | 47.81 5400 | -6.19| AVG

Factor= antenna factor + cable loss - preamplifier factor
Result = Reading + Factor

Waltek Services (Shenzhen) Co.,Ltd.
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8 Photographs — Test Setup FCC ID 2AEPIELEMENT4PLUS

8.1 Photograph —Power Line Conducted Emission Test Setup at Test Site 1#
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8.3 Photograph — Radiated Emission Test Setup for Above 1GHz at Test Site 1#
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