EIVICE

ENGINEERING
FCC ID: MG3-426748 IC:2575A-426748

EMCE Engineering

CERTIFICATE OF COMPLIANCE
FCC / ISED Certification

Applicant Name: Date of Issue:

; i 01/15/2018
Universal Electronics, Inc..
Test Site/Location:
Address: EMCE Engineering
201 Sandpointe Drive, 8th Floor 1726 Ringwood Avenue San Jose, California USA

Report No.: 4355
EMCE FRN: 007198120

Santa Ana, CA 92707 USA

FCCID : MG3-426748

IC : 2575A-426748
APPLICANT : Universal Electronics, Inc..
FCC Model(s): 426748

Additional Model(s): NONE

EUT Type: Bluetooth LE

Max. RF Output BLE 8.04 dBm/6.638 mW

Power:

Frequency Range: 2402 MHz - 2480 MHz
Modulation type GSFK

FCC Classification: Digital Transmission System(DTS)
FCC Rule Part(s): Part 15.247

ISED Rule Part(s): RSS-247, Issue 2

Engineering Statement:

The measurements shown in this report were made in accordance with the procedures indicated, and the emissions from this
equipment were found to be within the applicable limits. | assume full responsibility for the accuracy and completeness of these
measurements, and for the qualifications of all personnel taking them.

EMCE Engineering Certifies that no party to this application has subject to a denial of Federal benefits that includes FCC benefits

pursuant to section 5301 of the Anti-Drug Abuse Act of 1998,21 U.S. C.853(a)

Report prepared by: Approved by:
Amy Jones Bob Cole
Administrative Assistant, President,

EMCE Engineering EMCE Engineering

This report only responds to the tested sample and may not be reproduced, except in full, without written approval of EMCE Engineering.

FCC PT.15.247
TEST REPORT FCC CERTIFICATION REPORT
Test Report No.
Date of Issue: o . FCC ID:
|1El5\/lg‘E7_TRF_FCC_ 115/2018 EUT Type: Bluetooth data transmission device MG3-426748

Page 1 of 30



ENGINEERING
FCC ID: MG3-426748 IC:2575A-426748

Version

TEST REPORT NO. DATE DESCRIPTION
4355 1/15/2018 - First Approval Report
FoC T as2ar FCC CERTIFICATION REPORT
Jost ReportNo. | Date of lssue: EUT Type: BLE data transmission device

Page 2 of 30



ENGINEERING
FCC ID: MG3-426748 IC:2575A-426748

Table of Contents

1. GENERAL INFORMATION ... iiiiiiiiereeeereesemesreesemess e s e e s emessmsseme e s e e s snesemesemees e e snessmesenesemnesseessnesanes 4
b L 0T ST 0 | 1 4
3. TEST METHODOLOGY ....uciiiiitiiueieiseessssssse s ssssssssasssssssssssss s sssssas s ssas sassssssns ssssassnsssassnsssssssssnnsnssnes 5
3.1 EUT CONFIGURATION ...ttt sss s s s s s sas s st s s s s e s sansassnne s 5
3.2 EUT EXERCISE .....ccceiititiicit s s s s b s n e n e s n e s 5
3.3 GENERAL TEST PROCEDURES. ..........cccoeiiirererrerrrenseee e sseessse s s e e ssmssess s e e smessms s e s seessmesenas 5
3.4 DESCRIPTION OF TEST MODES ........coioieeiereerrnreeeree e eesseesseessssss s eseesssssessss e essmsssssssssssseessnssees 6
4. INSTRUMENT CALIBRATION ......oiiiiitiiiiiisir it s s s s s s s s s 6
5. FACILITIES AND ACCREDITATIONS........ccoeertitiensss s s sas s s s ss s sas s s ssas s s s s sssnas 6
L0 T X | 6
L L L o ] O 6
6. ANTENNA REQUIREMENTS ......coooiioiieiireereessee s ees s eeeese e sesssesseeseesessensseseeeeessnssenseessesssesnsssessnsesnsens 6
7. SUMMARY TEST OF RESULTS ......ooiiiiiirieresrrereeeeseseeeseesnessessesseesssssesssessssssesssssensssssessssssssessssnsesnsens 7
TR I S I 0 N 8
8.1 DUTY CYCLE ...t Error! Bookmark not defined.
8.2 6dB BANDWIDTH ......oociiiiiities s s s e s s s e a e s s an e s 8
8.3 OUTPUT POWER ......ootiiiititis it s s s st s s e s s 11
8.4 POWER SPECTRAL DENSITY ..ottt s sss s s s sssssassssssnssassnes 16

8.5 OUT OF BAND EMISSIONS AT THE BAND EDGE/ CONDUCTED SPURIOUS EMISSIONS ... 1 8

8.6 RADIATED MEASUREMENT. .....ccciiittinstrisn it ssn s s s ss s ssas s s s sss s s ssss s sas s snnsssana s 24
8.6.1 RADIATED SPURIOUS EMISSIONS..........ooiiiimriinssrnisss s ssssss s nsss s ssssss s s ssssnes 24

8.6.2 RADIATED RESTRICTED BAND EDGES.........ccoocinimimsrnnnrissssssss s ssns s 28

8.7 POWERLINE CONDUCTED EMISSIONS..........ocooinmmiitrirrinssisr e ssss s s s sssesssn s s s 29

9. LIST OF TEST EQUIPMENT ...ttt s s s s s an s s s an s s e s s s sanns 30

FCC PT.15.247

TEST REPORT FCC CERTIFICATION REPORT
Test Report No. Date of Issue: . .
43281 RevB 1/15/2017 EUT Type: BLE data transmission device

Page 3 of 30




ENGINEERING

FCC ID: MG3-426748 IC:2575A-426748

1. GENERAL INFORMATION

Applicant:
Address:

FCC ID:
EUT Type:

Model name(s):

Universal Electronics, Inc..
201 Sandpointe Drive, 8th Floor
Santa Ana, CA 92707 USA

MG3-426748
Bluetooth LE
426748

Additional Model name(s): -

Date(s) of Tests:

Place of Tests:

12/1/2017 — 12/31/2017

EMCE Engineering
1726 Ringwood Ave. San Jose, CA 95131 USA
(IC Recognition No. : 3324A)

2. EUT DESCRIPTION

EUT Type Bluetooth LE
FCC Model Name 426748
Additional FCC Model | _

Name

Power Supply Battery

Battery type 4 AA Alkaline (Standard)
Frequency Range X 2402 — 2480 MHz

RX 2402 — 2480 MHz
Max. RF Output Power | Peak

8.04dBm / 6.638 mW

Modulation Type

GSFK

Antenna Specification

Antenna type: PCB trace

Peak Gain: 1.0 (numeric)

FCC PT.15.247

TEST REPORT FCC CERTIFICATION REPORT
Test Report No. Date of Issue: . .
43281 RevB 1/15/2017 EUT Type: BLE data transmission device
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FCC ID: MG3-426748 IC:2575A-426748

3. TEST METHODOLOGY

FCC KDB 558074 D01 DTS Meas. Guidance v4 dated April 04, 2017 entitled “Guidance for
Performing Compliance Measurements on Digital Transmission Systems(DTS) and the
measurement procedure described in the American National Standard for Testing Unlicensed
Wireless Devices (ANSI C63.10-2010) Operating Under §15.247” were used in the measurement.

3.1 EUT CONFIGURATION

The EUT configuration for testing is installed on RF field strength measurement to meet the
Commissions requirement and operating in a manner that intends to maximize its emission
characteristics in a continuous normal application.

3.2 EUT EXERCISE

The EUT was operated in the engineering mode to fix the Tx frequency that was for the purpose of
the measurements. According to its specifications, the EUT must comply with the requirements of
the Section 15.207, 15.209 and 15.247 under the FCC Rules Part 15 Subpart C.

3.3 GENERAL TEST PROCEDURES

Conducted Emissions

The EUT is placed on the turntable, which is 0.8 m above ground plane. According to the
requirements in Section 6.3.1 of ANSI C63.10 — 2010. Conducted emissions from the EUT
measured in the frequency range between 0.15 MHz and 30MHz using CISPR Quasi-peak and
average detector modes.

Radiated Emissions

The EUT is placed on the turntable, which is 0.8 m above ground plane for the range of .009 —
1000 MHz, 1.5 Meters above the ground plane for measurements >1000 MHz. According to the
requirements in Section 6.3.1 of ANSI C63.10 — 2010. The turntable shall rotate 360 degrees to
determine the position of maximum emission level. EUT is set 3 m away from the receiving
antenna, which varied from 1 m to 4 m to find out the highest emission. And also, each emission
was to be maximized by changing the polarization of receiving antenna both horizontal and
vertical. In order to find out the max. emission, the relative positions of this hand-held transmitter
(EUT) was rotated through three orthogonal axes according to the requirements in ANSI C63.10. -
2010

Conducted Antenna Terminal

See Section from 9.1 t0 9.2.(558074 D01 DTS Meas Guidance v04)

FCC PT.15.247

TEST REPORT FCC CERTIFICATION REPORT
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FCC ID: MG3-426748 IC:2575A-426748

3.4 DESCRIPTION OF TEST MODES

The EUT has been tested under operating condition. Test program used to control the EUT for
staying in continuous transmitting and receiving mode is programmed.

Channel low, mid and high with highest data rate (worst case) is chosen for full testing.

4. INSTRUMENT CALIBRATION

The measuring equipment, which was utilized in performing the tests documented herein, has
been calibrated in accordance with the manufacturer's recommendations for utilizing calibration
equipment, which is traceable to recognized national standards.

5. FACILITIES AND ACCREDITATIONS

5.1 FACILITIES

The SAC (Semi-Anechoic Chamber) and conducted measurement facility used to collect the radiated
data are located at the 1726 Ringwood Ave. San Jose, CA 95131 USA. The site is constructed in
conformance with the requirements of ANSI C63.4 - 2014) and CISPR Publication 22. Detailed
description of test facility was submitted to the NVLAP, designated US0125.

5.2 EQUIPMENT

Radiated emissions are measured with one or more of the following types of Linearly polarized
antennas: tuned dipole, bi-conical, log periodic, bi-log, and/or ridged waveguide, horn. Spectrum
analyzers with pre-selectors and quasi-peak detectors are used to perform radiated
measurements.

Conducted emissions are measured with Line Impedance Stabilization Networks and EMI Test
Receivers. Calibrated wideband preamplifiers, coaxial cables, and coaxial attenuators are also
used for making measurements.

All receiving equipment conforms to CISPR Publication 16-1, “Radio Interference Measuring
Apparatus and Measurement Methods.”

6. ANTENNA REQUIREMENTS

According to FCC 47 CFR §15.203:

“An intentional radiator antenna shall be designed to ensure that no antenna other than that
furnished by the responsible party can 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 antenna of this E.U.T. is a trace antenna.
*The E.U.T Complies with the requirement of §15.203

FCC PT.15.247
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ENGINEERING

7. SUMMARY TEST OF RESULTS

FCC ID: MG3-426748

IC:2575A-426748

6 dB Bandwidth §15.247(a)(2) > 500 kHz
PASS
99% Bandwidth RSS 247 5.2(1) For Info Purpose Only
Conducted Maximum §15.247(b)(3)
<1 Watt PASS
Peak Output Power RSS 247 5.4(4)
§15.247(e)
Power Spectral Density <8 dBm/ 3 kHz Band CONDUCTED PASS
RSS 247 5.2(2)
Band Edge §15.247(d)
Conducted < 20 dBc PASS
(Out of Band Emissions) RSS 247 5.5
AC Power line
§15.207 cf. Section 8.6 N/A
Conducted Emissions
§15.205, 15.209
Radiated Spurious Emissions cf. Section 8.5.1 PASS
RSS 247 5.5
§15.247(d), 15.205, RADIATED
Radiated Restricted
15.209 cf. Section 8.5.2 PASS
Band Edge
RSS 247 5.5

FCC PT.15.247

TEST REPORT FCC CERTIFICATION REPORT
Test Report No. Date of Issue: . .
4328-1 RevB 111512017 EUT Type: BLE data transmission device
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FCC ID: MG3-426748 IC:2575A-426748

8. TEST RESULT

8.1 6dB BANDWIDTH / 99% BANDWIDTH

Test Requirements and limit, §15.247(a)(2)

The bandwidth at 6dB down from the highest in-band spectral density is measured with a spectrum
analyzer connected to the receive antenna while the EUT is operating in transmission mode at the
appropriate frequencies.

The 6dB bandwidth limit is </= 500 kHz.

(m] TEST CONFIGURATION

EUT ATT Spectrum Analyzer
Coax cable

W] TEST PROCEDURE
The transmitter output is connected to the Spectrum Analyzer.
The Spectrum Analyzer is set to ( Page 5 in KDB 558074, issued 04/09/2013)
RBW = 100 kHz
VBW = 3 x RBW
Detector = Peak
Trace mode = max hold
Sweep = auto couple

Allow the trace to stabilize

Note : 6 dB bandwidth tested using the automatic bandwidth measurement capability of a spectrum
analyzer. X dB is set 6 dB.

FCC PT.15.247

TEST REPORT FCC CERTIFICATION REPORT
Test Report No. Date of Issue: . .
43281 RevB 1/15/2017 EUT Type: BLE data transmission device
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FCC ID: MG3-426748 IC:2575A-426748

TEST RESULTS

Note : In order to simplify the report, worst case plots for each mode are shown.

2.4 GHz Band

Conducted 6dB Bandwidth Measurements

2402 716.4 500 Pass
2440 723.6 500 Pass
2480 723.6 500 Pass
2402 MHz
Spectrum | |c%:-|
Ref Level 20.00 dém & RBW 100 kHz
o ALt 60dé  SWT 1ms VBW 1 MHz Mode Sweep
Count 5/5 Pa
@ 1Pk Max
mM1[1] 7.34 dBm)|
10dB M1 2.40226770 GHz
- T1 TodB 6.00 dB
o db y/\’l\/‘\qﬁw 716.400000000 kHz|
S v E}Tmr 3353.5
-10 dBm / \
-20 dBm / ]
-30 dBm / \\A’
|40 dPmsrt—rr . Al =
-50 dBm
-60 dBm
-70 dBm
CF 2.402 GHz 691 pts Span 5.0 MHz
Marker
Type | Ref | Trc | ¥-value | v-value |  Function | Function Result |
M1| 1] 2.4022677 GHz 7.34 dBm | nd@ down | 716.4 kHz
T1 1| 2.4016599 GHz 1.38 dBm ndB | 6.00 dB |
12| | 1] 2.4023763 GHz 1.40 dém | Q factor | 3353.5 |
Date: 4.NOV.2017 10:22:21
FCC PT.15.247
TEST REPORT FCC CERTIFICATION REPORT
Test Report No. Date of Issue: . .
43281 RevB 111512017 EUT Type: BLE data transmission device
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FCC ID: MG3-426748 IC:2575A-426748
2440 MHz
Spectrum | n?l
Ref Level 20.00 d&m & RBW 100 kHz
o ALt 60 dB  SWT 1ms VYBW 1MHz Mode Sweep
Count §/8 PA
@ 1Pk Max
M1[1] 7.76 dBm)|
10 dB M1 2.43977570 GHz|
e T1, eron A\ TNOB 6.00 dB|
o ),‘f r\qnw 723.600000000 kHz
= a\{\\m:tllr 3371.8
-10 dBrmy: /
- f \
20 dBm 7 M\
-30 dBm ‘J/ AN
"dm-MA“ "~ T o -\"\h- Sk, = ™
-50 dBm
-60 dem
-70 dem
CF 2.44 GHz 691 pts Span 5.0 MHz
Marker 1
Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 1 2.4397757 GHz 7.76 dBm | ndé down 723.6 kHz
T1 1 2.4396599 GHz 1.63 dBm ndB 5.00 dB
T2 1 2.4403E35 GHz 1.68 dem Q factor 3371.8
! ; e oz
L Bil | Measuring..  @RARARAND i vy A

Date: 4 NOV 2017 10:25:14

2480 MHz
Spectrum | u%v:‘l
Ref Level 20.00 dem & RBW 100 kHz
e ALt 60 dB  SWT 1ms VBW 1MHz Mode Sweep

Count 5/5 PA

® 1Pk Max
M1[1] 7.81 dBm)|
10 dB 1 2.47977570 GHz
ekt T1 e~ TdB 6.00 dB|
0de P (Bwe 723.600000000 kHz|
el Q*Q]\clor 3427.0)

-10 dém: / \

~20dBm — e

-30 dBém: 7 \\\/u
ﬁndn g a..—h—‘\"’/ Ll R

-50 dém

-60 dBm

-70 dém:

CF 2.48 GHz 691 pts Span 5.0 MHz
Marker |
I |
| Type | Ref | Trc | ¥-value | Y-value |  Function | Function Result |
I ™1 | 1] 2,4797757 GHz | 7.81dem  ndB down | 723.6 kHz

T1 1] 2,4796599 GHz | 1,85 dBm ndé | 6.00 dB ||
T2 1 2,4803835 GHz 1,89 dBm Q factor | 3427.0 ||

Measuring...  JUERRLACD = mwmum’mu y

L JL

Date: 4 NOV.2017 10:26:25
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Conducted 99% Bandwidth Measurements — For Information Purpose Only

2402 1.077 N/A N/A
2440 1.077 N/A N/A
2480 1.077 N/A N/A

Center Frequency Plot is shown as representative in order to simplify this report.

2402
Spectrum | [@
Ref Level 20.00 dBém @ RBW 100 kHz
Att 3508 @ SWT 3s VBW 100 kHz Mode Sweep
DC
@ 1Pk Clrw
M1[1] 7.26 dBm
2.40226050 GHz
10 dBm f'i‘:._ Bw 1.076700434 MHz
/«\W’M

0 dem ] a®

’le/ T2
-10 dBm

-20 dBm "W\,\_‘,{/ \‘\v
=30 dBm /-r M\

-40 depli] \\h\
M

Ty
=50 dBm
-60 dBm
-70 dBm
CF 2.402 GHz 691 pts Span 3.0 MHz
ﬂt W

035307 PM 7
Date: 4 NCV. 2017 15:53:07
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2440 MHz

2480 MHz

FCC ID: MG3-426748

IC:2575A-426748

Spectrum |

&)

Ref Level 20,00 dém
Att
DC

35dB @ SWT 3 s

@ RBW 100 kHz

VBW 100 kHz Mode Sweep

@ 1Pk Clrw

mM1[1] 7.88 dBm)|

2.43976990 GHz

10 dBm

0 dem

Occ Bw 1.076700434 MHz|
iy

NG

-10 dém

i <

-20 dém

-30 dém

=T

e

-50 dem

-60 dBm

-70 dém

CF 2.44 GHz

“ _.1.

Date: 4. NOV.2017 15:51:53

Spectrum

691 pts Span 3.0 MHz
| Measuring... “I"'Iii ("] OI,IESIEE?W“ y

&

Ref Level 20.00 d&m
Att
DC

35dB @ SWT 35

@ RBW 100 kHz

VBW 100 kHz Mode Sweep

@ 1Pk Clrw

mM1i[1] B8.04 dBm)|

2.48025620 GHz

10 dBm

0 dBm

1.076700434 MHz|

)"“‘\,_«-‘*"’""Jr::‘:u

-10 dém

7

-20 dém

-30 dBém

2

g

-50 dém

-60 dim

-70 dém

CF 2.48 GHz

691 pts

Span 3.0 MHz

11

L I

Measuring...

Date: 4 NOV. 2017 15:53:53

03:53:153 PM é
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8.2 OUTPUT POWER (802.11 b/g/n 20)
Test Requirements and limit, §15.247(b)(3)

The transmitter output is connected to the input of an RF power sensor. Measurement is made
using a broadband power meter capable of making peak and average measurements while the
EUT is operating at its maximum duty cycle, at maximum power, and at the appropriate
frequencies.

The maximum permissible conducted output power is 1 Watt.

m] TEST CONFIGURATION (20 MHz BW)

EUT Power Sensor Power Meter
Coax cable

] TEST PROCEDURE (20 MHz BW)
» Peak Power (Procedure 9.1.3 in KDB 558074, issued 04/09/2013)

1. Measure the peak power of the transmitter.

= Average Power (Procedure 9.2.3.1 in KDB 558074, issued 04/09/2013)

1. Measure the duty cycle.

2. Measure the average power of the transmitter. This measurement is an average over both the on and
off periods of the transmitter.

3. Add 10 log (1/x), where x is the duty cycle, to the measured power in order to compute the average
power during the actual transmission times.

Sample Calculation

Output Power = Reading Value + ATT loss + Cable loss(1 ea)
Output Power = 10 dBm + 20 dB + 0.8 dB + 0.2 dB = 31.0 dBm

] TEST RESULTS-Peak

GSFK 2402 7.58 5.728

GSFK 2440 7.94 6.223

GSFK 2480 8.04 6.367
T epar FCC CERTIFICATION REPORT
TestReportNo. | Date of Issue: EUT Type: BLE data transmission device
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FCC ID: MG3-426748

RESULT PLOTS-Peak

2402

2440

Spectrum |

IC:2575A-426748

&)

Ref Level 20.00 dém & RBW (CISPR) 1 MHz

jo ALt 60 dB SWT 1ms vBW 10 MHz Mode Sweep
Count 5/5 Pa

@ 1Pk Max

M1[1]

10 dBm -

7.58 dBm
2.40226770 GHz

 —

[P

0 dBm

=10 dBm

=20 dBm

| 738, SRy

-40 dem

T

-S0 dBm

-60 dBm

-70 dBm

CF 2.402 GHz 691 pts

Span 5.0 MHz

)i 7 Measuring...
L. rAS 4

Date: 4 NOV.2017 10:20:25

Spectrum |

T

=)

Ref Level 20.00 dém & RBW 1 MHz

o Att 60d8  SWT 1ms VBW 10 MHz Mode Sweep
Count 5/5 PA

@ 1Pk Max

Mi[1]

10 dBm

4 ——

0 dem

7.94 dBm
2.44028220 GHz

=10 dBm;

-20 dem /
A

dBm

=40 dBm

=50 dBém

-60 dBm:

-70 dém

CF 2.44 GHZ 691 pts
i

span 5.0 MHz

[ )i | Measuring...  RRENENND e W2 AM

Date; 4. NOV. 2017 10:25:33
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EMC Compliance Testing

2480

Spectrum I

FCC ID: MG3-426748 IC:2575A-426748

&)

Ref Level 20.00 dBm
o ALt 60 dB
Count 5/5

& RBW 1 MHz

SWT 1 ms VBW 10 MHz Mode Sweep

PA

@ 1Pk Max

10 dBm

mi[1] 8.04 dBm)|
M 2.47980460 GHz
11

0 dem

" T

=10 dBm:

-20 dBm——=

{r

dBm

-40 dBm

-50 dém

-60 dBm:

-70 dém

CF 2.48 GHz

691 pts Span 5.0 MHz

‘ B

Date: 4. NOV.2017 10:26:01

Measuring... “.....= L4 10:26:01AM 7

&
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8.4 POWER SPECTRAL DENSITY (802.11 b/g/n 20)

Test Requirements and limit, §15.247(e)

The peak power spectral density is measured with a spectrum analyzer connected to the antenna
terminal while the EUT is operating in transmission mode at the appropriate frequencies.
Minimum Standard — the power spectral density conducted from the intentional radiator to
the antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of
continuous transmission.

m] TEST CONFIGURATION

EUT ATT Spectrum Analyzer
Coax cable

] TEST PROCEDURE
We tested according to Procedure 10.2 in KDB 558074, issued 04/09/2013

The spectrum analyzer is set to :
Set analyzer center frequency to DTS channel center frequency.
Span = 1.5 times the DTS channel bandwidth.
RBW = 3 kHz < RBW < 100 kHz.
VBW 2= 3 x RBW.
Sweep = auto couple
Detector = peak
Trace Mode = max hold
Allow trace to fully stabilize.
Use the peak marker function to determine the maximum amplitude level within the RBW.

If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

m] Sample Calculation
PSD = Reading Value + ATT loss + Cable loss(1 ea)
=-5dBm+ 10 dB + 0.8 dB = 5.8 dBm

FCC PT.15.247

TEST REPORT FCC CERTIFICATION REPORT
Test Report No. Date of Issue: . .
43281 RevB 1/15/2017 EUT Type: BLE data transmission device
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TEST RESULTS
Conducted Power Density Measurements

Note : In order to simplify the report, the attached plots are only the highest PSD channels.

GSFK 2402 -6.26
GSFK 2440 -6.16
GSFK 2480 -17.55

Center Frequency Plot is shown as representative in order to simplify this report.

2402

Spectrum | I:gl I

Ref Level 20.00 dBm & RBW 3 kHz

jo ALt 60 dB  SWT 55.6 ms VBW 30 kHz Mode Sweep
Count 5/5 P,

@ 1Pk Max

mM1i[1] -6.26 dBm)|

2.40210850 GHz
10 dBm

0 dém

M1

o e I

20 dBm L

/ i
o ] \ g,

A ~ N

e W w MWWH‘

-70 dBm

CF 2.402 GHz 691 pts Span 5.0 MHz
T: J Measuring... RRRELNAD = I!‘EZEL !!m’! %

Date: 4 NOV.2017 10:23:23
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EMC Compliance Testing

2440 MHz

Spectrum

FCC ID: MG3-426748

IC:2575A-426748

(=)

Ref Level 20.00 dBm
j& ALt 60 de
Count 5/5

& RBW 3 kHz
SWT 55.6 ms VBW 30 kHz Mode Sweep
PA

@ 1Pk Max

10 dBm

M1[1]

-6.16 dBm
2.44009410 GHz|

0 dBm

-10 dém

-20 dém
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ENGINEERING
FCC ID: MG3-426748 IC:2575A-426748

8.5 OUT OF BAND EMISSIONS AT THE BAND EDGE/ CONDUCTED SPURIOUS EMISSIONS
Test Requirements and limit, §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)).

Limit : 20 dBc
W] TEST CONFIGURATION

EUT ATT Spectrum Analyzer
Coax cable

w] TEST PROCEDURE
The transmitter output is connected to the spectrum analyzer. (Procedure 11.0 in KDB 558074, issued
04/09/2013)
RBW = 100 kHz
VBW 2= 3 x RBW
Set span to encompass the spectrum to be examined
Detector = Peak
Trace Mode = max hold
Sweep time = auto couple
Ensure that the number of measurement points = 2*Span/RBW
Allow trace to fully stabilize.

Use peak marker function to determine the maximum amplitude level.

Measurements are made over the 30 MHz to 10" harmonic range with the transmitter set to the
lowest, middle, and highest channels.

FCC PT.15.247

TEST REPORT FCC CERTIFICATION REPORT
Test Report No. Date of Issue: . .
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ENGINEERING
FCC ID: MG3-426748 IC:2575A-426748

CONDUCTED BAND EDGE DATA

2.4 GHz
GSFK 2400 44.37 >20
2483.5 43.03 >20
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ENGINEERING
FCC ID: MG3-426748 IC:2575A-426748

2483.5 MHz Band Edge
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Conducted Spurious Emissions

9 kHz — 30MHz

Operation Mode: Normal Mode

Frequency Reading ‘Cable loss Total

Mtz dBm ‘ dBm dBm
No Critical Peaks Detected

30 MHz - 1.0 GHz
Frequency Reading ‘ Cable loss Total

Vil dBm  dBm dBm
No Critical Peaks Detected
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ENGINEERING
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ENGINEERING

FCC ID: MG3-426748 IC:2575A-426748
2480 MHz
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18 — 25 GHz
Frequency Reading ‘ Cable loss Total Limit
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No Critical Peaks Detected
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ENGINEERING

EMC Compliance Testing

FCC ID: MG3-426748
8.6 RADIATED MEASUREMENT

8.6.1 RADIATED SPURIOUS EMISSIONS.
Test Requirements and limit, §15.205, §15.209

IC:2575A-426748

Frequency (MHz) Field Strength (uV/m) Measurement Distance (m)
0.009 — 0.490 2400/F(kHz) 300
0.490 - 1.705 24000/F(kHz) 30
1.705-30 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3
Test Configuration
Below 30 MHz
Tmto d4m
EUT
_l_ turntable
0.8m antenna mast
1
} 3m I
.';gg.rpgg;’gg. FCC CERTIFICATION REPORT
TestReportNo. | Date of Issue: EUT Type: BLE data transmission device
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ENGINEERING

IC:2575A-426748

antenna mast

bore sight
antenna mast

FCC ID: MG3-426748
30 MHz - 1 GHz
EUT
_'_ turntable
0.8m
L
| |
| 3m |
Above 1 GHz
./ EUT
turntable
1.5m & styrofoam block
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ENGINEERING
FCC ID: MG3-426748 IC:2575A-426748

TEST PROCEDURE
1. The EUT is placed on a turntable, which is 1.5 m above ground plane.

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 varied from 1m to 4m to find out
the highest emissions.
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. Spectrum Setting

a. Peak Setting 1 GHz — 26 GHz, RBW = 1 MHz, VBW = 1 MHz.
b. AV Setting 1 GHz — 26 GHz, RBW = 1 MHz, VBW = 1 kHz = 1/t Hz, where T = pulse width in seconds.

Table 1 —RBW as a function of frequency

Frequency RBW

9-150 kHz 200-300 Hz
0.15-30 MHz 9-10 kHz
30-1000 MHz 100-120 kHz
> 1000 MHz 1 MHz

TEST RESULTS
9 kHz — 30MHz
Operation Mode: Normal Mode

No Critical peaks found

Notes:

1. Measuring frequencies from 9 kHz to the 30MHz.

2. The reading of emissions are attenuated more than 20 dB below the permissible
limits or the field strength is too small to be measured.

3. Distance extrapolation factor = 40 log (specific distance / test distance) (dB)

4. Limit line = specific Limits (dBuV) + Distance extrapolation factor

5. We have done x, y, z planes in EUT and horizontal and vertical polarization in detecting
antenna.

FCC PT.15.247
TEST REPORT

FCC CERTIFICATION REPORT

Test Report No.

4328-1 RevB

Date of Issue:
11/15/2017

EUT Type: BLE data transmission device
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ENGINEERING
FCC ID: MG3-426748 IC:2575A-426748

TEST RESULTS

30 MHz - 1 GHz
Operation Mode: Normal Mode

No Critical peaks found

Notes:

1. Measuring frequencies from 30 MHz to the 1 GHz.

2. Radiated emissions measured in frequency range from 30 MHz to 1000 MHz were made
with an instrument using Quasi peak detector mode.

3. We have done x, y, z planes in EUT and horizontal and vertical polarization in detecting

antenna.

TEST RESULTS

1-25GHz
Frequency Reading Factor Level PK Level AV Limit AV Limit PK Margin  Margin  Height
[MHz] [dB(uV)]  [dB(1/m)] [dB(uV/m)] [dB(uV/m)] [dB(uV/m)] [dB(uV/m)] PK[dB] AV [dB] [em]
6918.882 H 38.60 5.90 44.60 54.00 74.00 9.50 212.10 | 191.40
6940.242 H 38.10 5.90 44.00 54.00 74.00 30.00 277.40 | 155.50
4881.725 Vv 40.50 4.80 45.30 54.00 74.00 28.70 250.20 | 309.60
4880.976 H 43.20 4.80 48.00 54.00 74.00 26.00 177.90 | 101.40
1055.208 \Y 40.70 -1.80 38.90 54.00 74.00 15.10 | 301.40 | 182.70
Notes:

1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.
2. Measurements above show only up to 6 maximum emissions noted, or fewer if
no specific emissions from the EUT are recorded (ie: margin > 20 dB from the applicable
limit) and considered that's already beyond the background noise floor.
3. Radiated emissions measured in frequency above 1000MHz were made with an
instrument using Peak detector mode and average detector mode of the emission shown
in Actual FS column.
4. Total = Reading Value + Antenna Factor + Cable Loss - Amp Gain
5. Worst case data is shown from X, y, z planes in EUT and horizontal and vertical polarization in
detecting antenna

FCC PT.15.247

TEST REPORT FCC CERTIFICATION REPORT
Test Report No. Date of Issue: . .
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ENGINEERING
FCC ID: MG3-426748 IC:2575A-426748

8.6.2 RADIATED RESTRICTED BAND EDGES

Test Requirements and limit, §15.247(d) §15.205, §15.209

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum 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. 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)).

Frequency Meter Corr. Corr. Detector Test

(MHz) dBpV/im Factor Reading =Eecy g Type FEEITY Distance
2402 Tx

2390.0 39.92 10.37 50.29 74 -23.71 PK \% 3 Meters

2390.0 30.12 10.37 40.49 54 | -13.51 AVE \Y% 3 Meters

2390.0 41.48 10.37 51.85 74 | -22.15 PK H 3 Meters

2390.0 29.35 10.37 39.72 54 | -14.28 AVE H 3 Meters
2480 Tx

2483.5 39.87 10.50 50.37 74 | -23.63 PK \ 3 Meters

2483.5 32.09 10.50 42.59 54 | -11.41 AVE \% 3 Meters

2483.5 42.18 10.50 52.68 74 | -21.32 PK H 3 Meters

2483.5 30.28 10.50 40.78 54 | -13.22 AVE H 3 Meters

FCC PT.15.247
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ENGINEERING
FCC ID: MG3-426748 IC:2575A-426748

8.7 POWERLINE CONDUCTED EMISSIONS

Test Requirements and limit, §15.207

For an intentional radiator which is designed to be connected to the public utility (AC) power line,
the radio frequency voltage that is conducted back onto the AC power line on any frequency or
frequencies within the band 150 kHz to 30 MHz shall not exceed 250 microvolts (The limit
decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50 MHz). The

limits at specific frequency range is listed as follows:

0.15t0 0.50 66 to 56 56 to 46
0.50to 5 56 46
5to 30 60 50

Compliance with this provision shall be based on the measurement of the radio frequency
voltage between each power line (LINE and NEUTRAL) and ground at the power terminals.

Test Configuration
See test photographs attached in Appendix 1 for the actual connections between EUT and support
equipment.

TEST PROCEDURE

1. The EUT is placed on a wooden table 80 cm above the reference ground plane.

2. The EUT is connected via LISN to a test power supply.

3. The measurement results are obtained as described below:

4. Detectors — Quasi Peak and Average Detector.

5. We are performed the AC Power Line Conducted Emission test for 13 Mbps, Ch.6 and
802.11n_20 MHz BW. Because 802.11n_20 MHz BW mode is worst case.

Test Results:
Not Applicable — Battery Powered

FCC PT.15.247
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ENGINEERING
FCC ID: MG3-426748 IC:2575A-426748

1. LIST OF TEST EQUIPMENT

Omega-IBTHXBP

Temp / Humidity Meter 14490199 7/8/2016 7/8/2018
ETS — EmPower
Power Sensor 141000-48SNOO051 6/9/2017 6/9/2018
Fluke-87 DMM

64920001 6/28/2016 6/28/2018
EMCO-3816-2 LISN

9809-1089 6/12/2017 6/12/2018
Rohde & Schwarz- FSV40
Spectrum Analyzer 101424 6/20/2016 6/20/2018
Sunol Sciences-JB6

A042610
BiConilog Antenna 6/8/2017 6/8/2018
A.H. Systems-SAS- 571

236 6/13/2017 6/13/2018

Horn Antenna

END OF REPORT
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