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1. Summary

Standard:

FCC Rules & Regulations, Title 47:2016
Part 15 paragraph(s): 203, 207, 209 and 247

Test specifications Environmental Tests sequence Result
Phenomena
Part 15.203 Antenna requirements 1 Complies
Part 15.207 Conducted emissions 2 Complies
Part 15.209 Emissions in restricted
freq.uency bgnds and 3 Compliss
in unrestricted
frequency bands
Part 15.247 (a) (2) DTS bandwidth 4 Complies
Part 15.247 (d) Band edge S Complies
Part 15.209 and 15.247 Fundamental emission 4
6 Complies
output power
Part 15.209 and 15.247 Maximum power
spectral density level in .
the fundamental d SeluSlEs
emission
Part 15.209 Spurious emission 8 Complies

The Test Report was given to the Client representatives for necessary documentation of ratification of the tested equipment
and it is valid for the FCC certification
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2. Description of Equipment under test (EUT)
EUT deSCriptioN .ot : Wireless relay module
POWET SUPPIY vttt eeveenan : 120 V ~ 60 Hz single-phase
Software release tested into equipment ..................... FWrev.3
Type Of EQUIDMENT ...ovieeeeeeeeeeeeeeeeeee e : @ Transmitter Unit
™ Receiver Unit
TYPE OFf STATION . . M Fixed station
Q Portable station
Q Mobile stafion
FreqQueNCY DANd.......cooiiieeeeeeceeeeee e : FL: 2405 MHz Fm: 2455 MHz Fn: 2475 MHz
2.1 Test Site
COMPANY ettt eese e et eseseseesanees : CMC Centro Misure Compatibilita S.r.l.
AAIESS ...ttt . Via della Fisica, 20
36016 Thiene (VI) — ITALY
Test site facility’s FCC registration number .............. ;182474

Test report R16082601 Rev.1.0 Order M160826 page 4 of 69



o,
R
CMC Y
Centiro Misure Compatibilitc S.r.l. i@?ﬁ@% &EE—.EERJ& :S
Via della Fisica, 20 e E
36016 Thiene (V1) ool
LAB N° 0168
3. Testing and sampling
Date of receipt of test item for radiated 24.03.16
MEASUMEMENTS .ttt sttt :
Date of receipt of test item for conducted 13.11.18
MEASUTEMENTS .ttt seeeene :
Testing start AAte .. 1 28.04.16
Testing end date ... : 07.12.18

SAMPIES TESTEA NI :

Sampling ProCedure. ... 2

Internal iIdentification ... :

2

Sample #2 for antenna port conducted
measurements

Sample #1 for all other measurements

Equipment used for testing was picked up by the
manufacturer, at the end of the production
process with random criterion

adhesive label with the product numbers
P160477 for sample #1
P181419 for sample #2

4. Operative conditions

EUT EXEICISING ..veuveeieiiieeeeieeeeeteeeetee et :

EUT in contfinuous fransmission at maximum power.
The manufacturer provides 2 different samples set
to operate at max output power, the test lab
had no ability to change the power setting.

No modifications have been made on tested
samples

Test report R16082601 Rev. 1.0

Order M160826 page 5 of 69
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5. Photograph(s) of EUT

5.1 Photograph(s) of EUT
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6.

Equipment list

Calibration information for DTS bandwidth, Band edge, Fundamental emission output power and
Maximum power spectral density level in the fundamental emission tests reported on cl. 11.4, 11.5,
11.6 and 11.7 of this Test Report. Tests have been performed on December 2018

Id. number | Manufacturer Model Description Serial number Last Due date
calibration calibration
CMC §295 Rohde & FSW43 Spectrum 104059 November ‘16 | November '19
Schwarz Analyzer 43GHz

20 dB attenuator

Calibrated before the tests

Calibration information for Conducted emissions test reported on cl. 11.2 of this Test Report. Test has
been performed on February 2018

Id. number | Manufacturer Model Description | Serial number Last Due date
calibration calibration

Rohde & Impulses ‘
CMC S010 Schwarz ESH3-72 Limiting Device --- January ‘18 January ‘19
CMC 5200 Schwarzbeck NSLK 8128 V-LISN 8128-273 January ‘18 January ‘19

Rohde & d .
CMC §206 Schwarz ESCI 7 EMC Receiver 100781 January ‘18 January ‘19

Calibration information for tests that have been performed on July 2016

Id. number | Manufacturer Model Description | Serial number Last Due date
calibration calibration

CMC S108 EMCO 3115 Horn Anfenna 9811-5622 June ‘16 June ‘19

CMC S127 Schaffner HLA6120 Loop Antenna 1191 November ‘15 | November ‘18
Broadband
CMC S136 Schwarzbeck VULB 9163 Antenna 9163-205 June ‘16 June ‘19
EMC

Rohde & . .

CMC S164 Schwarz ESU26 m‘rerfergnce 100052 January ‘16 January ‘17
receiver
Log-periodic
CMC S$287 Schwarzbeck VUSLP 9111B Antenna (200 9111B-203 June ‘16 June ‘19
MHz-3Ghz)
Horn Antenna
CMC §290 Schwarzbeck BBHA 2170 (15-40 GHz) 733 July ‘16 July ‘19
Test report R16082601 Rev. 1.0 Order M160826 page 8 of 69
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7. Measurement uncertainty

Test Test Setup Expanded uncertainty Note
Conducted emission CISPR 16
LISN 50uH 0,009-0,0150MHz PE001_01 34 dB !
Conducted emission CISPR 16
LISN 50uH 0,150-30,0MHz PE001_01 28 dB !
Conducted emission CISPR 16
Voltage Probe 0,15-30MHz PE001_02 2508 !
Conducted emission CISPR 16
Current Probe 0,15-30MHz FELEE S P2 0l L
Conducted emission CISPR 16
ISN 0.15-30MHz PE001_04 4,5 dB 1
Clic CISPR 16
LISN 50uH 0,150-30,0MHz RIS IS !
Disturbance Power
30-300 MHz PE002_01 3,4 dB il
Radiated Emission LAS
0.15-30MHz PE003_01 1,5dB 1
Radiated Emission CISPR 16
Loop Ant. 0,15-30MHz PE004_D1 S0 !
Radiated Emission CISPR 16
Bicon. Ant. 30-300MHz P SRLE !
Radiated Emission CISPR 16
LogP. Ant. 300-1000MHz PE004_03 32 dB 1
Radiated Emission CISPR 16
Horn Ant. 1-18GHz PE004_04 3608 !
Human Exposure to electromagnetic fields PEO005_01 10,5 %
Harmonic current emissions test PEO006_01 10mA + 1,6 %
Voltage fluctuation and flicker test PE007_01 3,9 %
Radiated Immunity
80MHz-6GHz PE102_XX 2,1 dB 0,81 V/m a 3V/m 1
Conducted Immunity
0,15-230MHz PE105_XX 12 dB 0,44 V a3V 1
AC Magnetic field PE106_01 155 % 0,15 A/m a 10A/m 1
Pulse Magnetic field PE107_01 6,22 % 18,6 A/m a 300A/m 1
Dumped Magnetic field PE108_01 6,22 % 1,86 A/m a 30A/m 1
Common mode conducted immunity PE112 01 212 % 0,21 Valov 1
Test report R16082601 Rev.1.0 Order M160826 page 9 of 69
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Test Test Setup Expanded uncertainty Note
Power/Spurious
9kHz-30MHz PR001_01 3,8 dB 1
Power/Spurious ERP
30-1000MHz d=10m PR001_02+03 4,3 dB 1
Misura della potenza EiRP
1-18GHz d=3m PR001_04 4,3 dB 1
Misura della potenza EiRP
18-40GHz d=3m PR001_05 5,5 dB 1
Frequency error PR002_01+02 < 1x10-7
Timing zero span (1001pts.) PR002_01+02 0,2 % SWT 1
Modulation bandwidth PR002_01+02 < 1x10-7
Conducted RF power and spurious emission PR002_01+02 1,2 dB 1
Adjacent channel power PR002_01+02 1,2 dB
Blocking PR002_01+02 1,2 dB

Test Test Setup Expanded uncertainty Note

Electrostatic discharge immunity test PE101_0X 2
Electrical fast transients / burst immunity test PE103_0X 2
Surge immunity test PE104_0X
Short interruption immunity test PE109 01 2
Rev_17_01 date 20/03/2017

Note 1:

The expanded uncertainty reported according to EN55016-4-2:2011 is based on a standard uncertainty

multiplied by a coverage factor of K=2, providing a level of confidence of p = 95%

Note 2:

It has been demonstrated that the used test equipment meets the specified requirements in the standard with at least a

95% confidence, covering factor k = 2

Test report R16082601

Rev. 1.0
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8. Reference documents
Reference no. Description

FCC Rules and Regulation Title 47 part 15:2016

ANSI C63.4:2014

American National Standard for Methods of Measuring of
Radio-Noise Emissions from Low-Voltage Electrical and
Electronic Equipment in the Range of 9 kHz — 40 GHz

ANSI C63.10:2013

American National Standard of Procedures for Compliance
Testing of Unlicensed Wireless Devices

KDB 558074 DO1 DTS Meas Guidance v05

Guidance for Performing Compliance Measurements on
Digital Transmission Systems (DTS) Operating Under §15.247

Internal Procedure PM0O01 rev. 3.0 (Quality Manual)

Measure Procedure

Internal procedure INC_M rev. 9.1 (Quality Manual)

Measurement uncertainty calculation

Test report R16082601 Rev. 1.0
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9. Deviation from test specification

In agreement with the client, emission tests were performed with peak detector.

At the frequencies where the measures exceed the limit or within 6 dB from it, the test was
repeated with quasi-peak detector and/or average detector.

10. Test case verdicts

Test case does not apply to the test object ........... : NA.

Test item does meet the requirement ...................... . Complies

Test item does not meet the requirement............... . Does not comply
Test NOt PErfOrMEd ... . N.E.

Test report R16082601 Rev.1.0 Order M160826 page 12 of 69
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11. Results
In this clause tests results are reported.
Measurement uncertainty is in accordance with document CMC INC_M rev. 9.1.
Judgement of compliance:
Case 1 Case 2 Case 3 Case 4
Upper
Limit b i i

The sample complies
with the requirement.

The measurement
results is within the
specification limit
when the
measurement
uncertainty is faken
into account.

The sample complies
with the requirement.

It is not possible to
state compliance
using a 95% coverage
probability for the
expanded uncertainty
although the
measurement result is
below the limit.

The sample does not
comply with the
requirement.

It is not possible fo
state compliance
using a 95% coverage
probability for the
expanded uncertainty
also the measurement
result is upper the limit.

The sample does not
comply with the
requirement.

The measurement
results is outside the
specification limit
when the
measurement
uncertainty is faken
into account.

In agreement with ILAC-G8: 03/2009 Guidelines on the Reporting of Compliance with Specification.

Test report R16082601
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11.1 Antenna requirements

Test set-up and execution
e FCC Rules and Regulation; Titles 47 Part
15.203

e Internal procedure PMO001
e See clause 4 of this test report

EUT exercising

See clause 4 of this test report

Test configuration

Test site:
Laboratory

Auxiliary equipment:
See clause 4 of this test report

Test equipment used

Measurement uncertainty: See clause 7 of this
test report

Test specification

An intentional radiator shall be designed to ensure that no antenna other than that furnished by
the responsible party shall be used with the device.

The use of a permanently attached antenna or of an antenna that uses a unique coupling to the
intentional radiator shall be considered sufficient to comply with the provisions of this section.

The manufacturer may design the unit so that a broken antenna can be replaced by the user, but
the use of a standard antenna jack or electrical connector is prohibited. This requirement does not
apply to carrier current devices or to devices operated under the provisions of §15.211, § 15.213,

§ 15.217,§ 15.219, or § 15.221. Further, this requirement does not apply fo intentional radiators that
must be professionally installed, such as perimeter protection systems and some field disturbance
sensors, or to other intentional radiators which, in accordance with § 15.31(d), must be measured at
the installation site. However, the installer shall be responsible for ensuring that the proper antenna
is employed so that the limits in this part are not exceeded

Environmental conditions

Temperature Atmospheric pressure Relative humidity
(°C) (kPa) (%)
23 100 42

Manufacturer declaration

Anfenna Type External R.F. power Gain Remarks

amplifier

Integral antenna Not Present -2,5 dBi -

Result: The requirements are met

Test report R16082601 Rev. 1.0 Order M160826 page 14 of 69
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11.2 Conducted emissions

Test set-up and execution

e FCC Rules and Regulation; Titles 47 Part
15.207

ANSI C63.10 cl. 6.2

Internal procedure PMO001

See clause 4 of this test report

Test date: 22 February 2018
Technician: A. Bertezzolo

EUT exercising

See clause 4 of this test report

Test specification

Port: Main port
Frequency range: 150 kHz — 30 MHz
EUT — LISN distance: 80 cm

EUT - reference ground plane distance: 40 cm

Environmental conditions

Test configuration and test method

Test site:
Shielded chamber

Auxiliary equipment:
See clause 4 of this test report

Test equipment used

CMC S010, CMC §200, CMC S206
Measurement uncertainty: See clause 7 of this
test report

Temperature Atmospheric pressure Relative humidity
(°C) (kPa) (%)
21 98 46

Acceptance limits

Frequency range (MHz) dB(uV) Quasi-peak dB(uV) Average
0,151t0 0,50 66 10 56 56 10 46
0,50to 5 56 46
510 30 60 50
Test report R16082601 Rev.1.0 Order M160826 page 15 of 69
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EMC Receiver

Limiting
ice

Vertical Reference
Ground Plane

Herizontal Reference
Ground Plane

Result
Line Graphs Remarks Result
N G16082642 -- Complies
L1 G16082643 -- Complies
Remarks: Tests performed on sample #1

Graphs Legend
PK: Peak; QP [1s] (quasi-peak at 1 second) values are marked with a +
AV: Average; AV [1s] (average at 1 second) values are marked with a X
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Result: The requirements are met
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11.3 Emissions in restricted frequency bands and in unrestricted frequency bands

Test set-up and execution Test configuration
e FCC Rules and Regulation; Titles 47 Part. Test site:
15.209 Semi-anechoic chamber
e KDB 558074 D01 DTS Meas Guidance v05
cl. 8.6 Auxiliary equipment:
e ANSICé63.10cl. 11.12.1 See clause 4 of this test report
e Internal procedure PM0O01
e See clause 4 of this test report
e Testdate: 11 May 2016
¢ Technician: A. Bertezzolo

EUT exercising Test equipment used
See clause 4 of this test report CMC S108, CMC S127, CMC S136, CMC S164,
CMC S290

Measurement uncertainty: See clause 7 of this
test report

Test specification

Port: Enclosure

Frequency range: 0,009 MHz — 26000 MHz
Antenna polarization: Horizontal (H) — Vertical (V)
EUT height about the floor:

80 cm for frequencies < 1000 MHz

150 cm for frequencies > 1000 MHz

EUT — Antenna distance:

10 m for frequencies < 1000 MHz

3 m for frequencies > 1000 MHz

Environmental conditions

Temperature Atmospheric pressure Relative humidity
(°C) (kPa) (%)
22 100 42

Test report R16082601 Rev. 1.0 Order M160826 page 21 of 69
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Acceptance limits
Frequency range Test distance Limits
(MHz) (m) [dB(uV/m)]
0,009 to 0,490 300 48,510 13,8
0,490 to 1,705 30 33810229
1,705 to 30 30 29,5
30 to 88 3 40
88to 216 3 43,5
216 1o 960 3 46,0
Above 960 3 53,9
Test distance (m) Linear average Peak detector
detector [dB(uV/m)] [dB(uV/m)]
Above 1000 3 53,9 73.9

Remarks: The emission limits shown in the above table are based on measurements employing a CISPR quasi-peak
detector except for the frequency bands 9-90 kHz, 110-490 kHz and above 1000 MHz. Radiated emission limits in these

three bands are based on measurements employing an average detector. The results have been extrapolated to the
specified distance using an extrapolation factor
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Frequency < 30 MHz

Antenna EMC Receiver
i s mE| | -r——

EUT —
1

Rotary motorized
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Horizontal Coupling
Plane

Frequency £ 1 GHz

EMC Receiver
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Rotary motorized
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Frequency > 1 GHz
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Result
Polarization Frequency Range Graphs Remarks Result
(MHz)
Loop 0,009 -30* G16082624 Worst case Complies
Vv 30-1000 G16082625 Worst case Complies
H 30-1000 G16082626 Worst case Complies
H 1000 - 10000 G16082620 Lowest channel Complies
Vv 1000 - 10000 G16082621 Lowest channel Complies
\Y 1000 - 10000 G16082618 Medium channel Complies
H 1000 - 10000 G16082619 Medium channel Complies
H 1000 - 10000 G16082629 Highest channel Complies
\Y 1000 - 10000 G16082630 Highest channel Complies
Vv 10000 - 18000 G16082631 Worst case Complies
H 10000 - 18000 G16082632 Worst case Complies
Vv 18000 — 26000 G16082644 Worst case Complies
H 18000 — 26000 G16082645 Worst case Complies
Remarks: *: these test was performed at a site other than an OATS, adequate comparison
measurements have been made against an OATS. The semi-anechoic chamber
results are generally slightly higher than OATS. This mean that if the measurement
passes in the semi-anechoic chamber, it will pass with a higher margin on an open
field test site.
EUT was tested in 3 orthogonal planes, graphs are related to the highest detected
levels.
Measurements at frequencies lower than 30 MHz have been performed with an EUT
— antenna distance of 10 m. Limits have been corrected with conversion factor
Limits + 40log(test distance/10) based on the measuring distance provided by the
standard.
Measurements at frequencies higher than 30 MHz and lower than 1000 MHz have
been performed with an EUT — antenna distance of 10 m. Limits have been
corrected with conversion factor Limits + 20log(3/10) based on the measuring
distance provided by the standard.
Peaks above the limits are caused by the nominal transmitting frequencies.
Tests performed on sample #1
Graphs Legend

PK: Peak; QP [1s] (quasi-peak at 1 second) values are marked with a +
AV: Average; AV [1s] (average at 1 second) values are marked with a x

Test report R16082601 Rev. 1.0 Order M160826 page 24 of 69



I\Illll'lnII i Wi,
SR

|
ey
Ly

iy
Cono M == 3l ACCREDIA
Centro Misure Compatibilita S.r.l. L= L B e ek L
Via della Fisica, 20 ’*;fﬁf
36016 Thiene (VI) bl
LAB N° 0168
Graphs
Meas Type Emission
Equipment under Test
Manufacturer
OP Condition
Operator Bertezzolo 16082618
Test Spec
Vert
nnow 1 NIz
NY 100 ns
stap AUTO Atc 0 dB AUTO FREANP
ol ' 10 GHz
f=
oD
i
2 AV s
dooar |
oy e
- Ny‘\/ l’r st
P
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LAB N° 0168
Meas Type Emission
Equipment under Test
Manufacturer
OP Condition
Operator Bertezzolo 16082618
Test Spec
Vert
Final Measurement
Meas Time: 1s
Margin: 6dB
Subranges: 18
Trace Frequency chol(dawlm) Detector Delta Limit/dB
2 1.097200000 GHz H Average
2 1.323200000 GHz Average
1 1. ("fwl"uﬁl" GHz Max Peak -12.35
2 1. 00o } GHz Averaqge
1 1. sl( GHz Max Peak -8.97
2 2.107600000 GHz Average
1 3,035200000 GHz Max Peak -0.18
2 3.160400000 GHz Avarage
2 3 GHz Avarage
1 2.594200000 GHz % E
1 4.473600000 GHz -4.42
2 4.,542000000 GHz
2 6.7 .5|.ﬂrn 10 GHz
1 6,787 00 GHz 53 -0.30
2 8. fJUI Q00 GHz 3 Average
1 8.240400000 GHz 55,85 Max Peak 1.85
2 9.983400000 GHz 45.69 Average
1 $.990400000 GHz 58.5 Max Peak 4.51
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Meas Type Emission
Equipment under Test
Manufacturer
OP Condition
Operator Bertezzolo 16082619
Test Spec
Honz
now 1 NIz
NY 1 ne
3 474 AUTO Artc 0 dB AUTO FREAMF
jluv 10 GH=
oz
I
2 AV —
dooar |
ot e
L ’Au"' w‘l‘ o
V"'yr \A—/MN el
Ldnadn sy dds | B -
‘ B
. e
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Meas Type Emission
Equipment under Test

Manufacturer

OP Condition

Operator Bertezzolo 16082619
Test Spec

Horiz

Final Measurement

Meas Time: 1s

Margin: 6dB

Subranges: 18

Trace Frequency Lwol (dBuVIm) Detector Delta Limit/dB
2 1.106800000 GHz 3 Average
2 1.342800000 GHz 29,75 Average
1 1.49W3ﬁCUOP GHz 42,03 Max Peak =IT97
2 1 GHz 31,03 Averaqge
1 - A GHz 43,89 Max Peak -10.11
2 2 00 GHz 34.53 Average
1 GHz 54.40 Max Peak 0.40
2 ) GHz 41.68
1 GHz 58,45 4,45
2 599 00 GHz 46,53 Averaqe
1 3.968400000 GHz 48.77 Max Peak -5.23
2 4.6132600000 GHz 36,06 Average
1 6. / D GHz 52.86 Max Peak -1.14
2 € 0C GHz 40,60 Average
2 8.189%600000 GHz 43.04 Average
1 8.199400000 GHz 55.91 Max Peak 1.51
1 9.828000000 GHz 58.26 Max Peak 4.26
2 $.991600000 GHz 45.62 Avarage
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Meas Type Emission
Equipment under Test
Manufacturer
OP Condition
Operator Bertezzolo 16082620
Test Spec
Honz
now 1 NIz
Ny 1 ne
itap  AUTO Atc 0 dB AUTO FREAMP O
7!‘1\' 10 GH=
o
I
2 AV —
dooar |
t’ mﬁw ey
kB Y. PP el
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Emission

Meas Type
Equipment under Test
Manufacturer

OP Condition
Operator

Test Spec

Horiz

Final Measurement

Meas Time: 1s
Margin: 6dB
Subranges: 18

Trace

Bertezzolo 16082620

Frequency Level (dBpV/m) Detector

Delta Limit/dB

2 1.104400000 GHz
1 1.307200000 GHz
2 1.315600000 GHz
2 1. 00 GHz
1 L GHz
2 2% 00 GHz
1 3. 00 GHz
2 3 GHz
2 3 0 GHz
1 . (4 00 GHz
1 4.515600000 GHz
2 4.,581200000 GHz
2 6.779800000 GHz
1 &.780800000 GHz
2 8.2284 00 GHz
1 8.241200000 GHz
1 9.985600000 GHz
2 10.000000000 GHz

29.486
41.44
29,80
31,03
43,94

Average
Max Peak
Avarage
Average
Max Peak
Average
Max Peak

Avarage

Averaqge
Max Peak
Max Peak

Avarage

-12.%6

@ o,
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Meas Type Emission
Equipment under Test
Manufacturer
OP Condition
Operator Bertezzolo 16082621
Test Spec
Vert
now 1 NIz
NY 1a
itep  AUTO Att 0 dB AUTO FREANMP <8
j.“v . 10 GH=
1 ¥4
L
2 AV — :
dooar | o
Wi pomert
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Meas Type
Equipment under Test
Manufacturer

OP Condition
Operator

Test Spec

Vert

Final Measurement

Emission

Bertezzolo 16082621

Meas Time: 1s

Margin:

Trace

6dB
Subranges: 20

Frequency Level (dBpV/m) Detector Delta Limit/dB

1.106800000
1.217600000
1.310800000
771600000
204400000
2.113600000
3,085600000
2.154800000
3
1

J NN

r
D e

=R R e

4

.b;]bDCUDC
4863800000
. bl ] fol"U"ll"

AN

o

o o
J
L
=
=)
=

.:ideLuJL
.0%0400000
.209200000
400000
965600000

O @ W

N R NN

o

GHz
GHz
GHz
GHz
GHz
GHz
GHz
GHz
GHz

( ': GHz

GHz
GHz
GHz
GHz
GHz
GHz
GHz
GHz
GHz
GHz

N D D
« & 4.0 &
L= e B S 2
T

o S oy
2 DN e

o
Q

46,51
49.10
36,20
51.42

54.00
40.50
55.86
43,06
58,31
45.65

Average
Max Peak
Avarage
Average
Max Peak
Average
Max Peak
Avarage
Max Peak
Averaqe
Max Peak
Averagse
Max Peak
Average
Max Peak
Average
Max Peak
Avarage
Max Peak

Average

-12.4
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® REW 9 kifz
MY 1 s
Step AUTO Atr O dB AUTO PREAMP ON
i 100 Kz 1 MHz 10 Mz
/n I
N 2O
1 MK 1\
woes |1 .
T~
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[~ N
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Test report R16082601 Rev. 1.0

Order M160826 page 33 of 69



..,,llllll IJ}“
v ¥,
L e,

CMC e
Cenftro Misure Compatibilita S.r.l.
Via della Fisica, 20 . \
36016 Thiene (V1) ol

1 ""\.‘

ACCREDIA

a
ot

)

LAB N° 0168

Bertezzolo 16082624

Test report R16082601 Rev. 1.0 Order M160826 page 34 of 69



o,

|

e
x
e

CMC

Centro Misure Compatibilita S.r.l.
Via della Fisica, 20 ’
36016 Thiene (VI) Dol

ACCREDIA

TAITE ITALLASD D8 ACCRICHTAREMNTO

&

LAB N° 0168

Meas Type Emission 10m
Equipment under Test

Manufacturer

OP Condition

Operator Gandini 16082625
Test Spec

now 120 knz
MY 1.a
atap AUTO At 0 dB FREAMP Ot

dapy

T 100 MH= 1 GHz
i recisboo

il

T

30 MHz 1 GHz

Final Measurement

Meas Time: 1s
Margin: 20dB
Subranges: 6

Trace Frequency Level (dBuV/m) Detector __ Delta Limit/dB

1 53.4340000000 MHz 21.13 Quasi Peak -5.87
1 54.240000000 MHz ! Quasi Peak -3.05
1 171.200000000 MHz Quasi Peak -23.68
1 303,000000000 MHz Quasi -19713
1 532.560000000 MHz Quasi -17.56
1 A00. 480000000 MHZ Quasi -11.45
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LAB N° 0168

Meas Type Emission 10m
Equipment under Test
Manufacturer
OP Condition
Operator Gandini 16082626
Test Spec
REN 120 kHz
NT 1
Stap AUTO At 0 dB VREANT O
‘;:"" 0 L0G MH= I GHx
|
.’RA I
M"L’- 4 eop
k! il
a4, N
e . > AWT“‘WW
i B 5
30 Mz i 2

Final Measurement

Meas Time: 1s
Margin: 20dB
Subranges: 6

Trace Frequency Level (dBuV/m) Detector  Delta Limit/dB

1 51.000000000 MH=z 11.86 Quasi Peak -18,14
1 52 HOO[ G MHz Quasi Peak =-17.681
1 105.200000000 MHZ2 Quasi Peak -23.14
1 188.320000000 MHz 9.79 Quasi Peak -23.73
1 542.640000000 MHz 18.60 Quasi Peak -17:.42
1 896,360000000 MHz 24,53 Quasi Peak -11,43
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Meas Type Emission
Equipment under Test
Manufacturer
OP Condition
Operator Bertezzolo 16082629
Test Spec
now 1 NIz
NY 1a
3 474 AUTO Atc 0 dB AUTO FREAMF
dapv 10 GH=
f=
o
I
2 AV —
dooar |
/l e
Lo - sy = lﬂ.. __M'
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LAB N° 0168

Meas Type

Equipment under Test
Manufacturer

OP Condition
Operator

Test Spec

Final Measurement

Emission

Bertezzolo 16082629

Meas Time: 1s

Margin

Peaks: 12

Trace

Level (dBpV/m) Detector

-

065200000

1

1
2.400400000
2 ;

4

NN

3R = N

5.997600000

8.140000000
8.146300000

[N
o
o
Y
o
=
o
b

9.952800000

GHz
GHz
GHz
GHz

} GHz

00 GHz

GHz

41.25 Max Peak
28.74
35.40
48,71
46.18
S58.86
51.68

3%.00

Average
Avarage
Max Peak
Average
Max Peak
Max Peak

Avarage

42,52 Average
55.27 Max Peak
58.27 Max Peak
45.39 Average

Delta Limit/dB

n

|
- N L

N oo @ N
SN -
) o

<

=N
)

2
g

-14
0
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Meas Type Emission
Equipment under Test
Manufacturer
OP Condition
Operator Bertezzolo 16082630
Test Spec
now 1 NIz
NY 1a
3 474 AUTO Atc 0 dB AUTO FREAMF
dapv 10 GHz
Jo
oz
I
2 AV —
sooar |
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LAB N° 0168

Meas Type

Equipment under Test
Manufacturer

OP Condition
Operator

Test Spec

Final Measurement

Meas Time: 1s
Margin
Peaks: 12

Trace

Emission

Bertezzolo 16082630

Level (dBpV/m) Detector

1 GHz
1 GHz
2.400400000 GHz
4 ;

4

-

065200000

NN

GHz

) GHz
00 GHz
GHz
5.997600000 GHz
B.140000000 GHz
8.146300000 GHz

3R = N

A == e P
¥
[~
v
o
=
o
=
N

9.952800000 GHz

Delta Limit/dB

41.52 Max Peak 32.
28.74 Average -2573

35.40
48,00
46,19

Avarage
Max Peak

Average

5%.10 Max Peak
51.67 Max Peak
39,00 Avarage
42,53 Average
35,21 Max Peak
58.06 Max Peak
45.39 Average
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Meas Type Emission
Equipment under Test

Manufacturer

OP Condition

Operator Bertezzolo 16082631
Test Spec

now 1 Nz
NY 1.a
itep  AUTO Attt 10 dB AUTQ FREAMP O

dopv
S

.
< £

10 GHz 18 GHx2
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LAB N° 0168

Meas Type

Emission

Equipment under Test
Manufacturer

OP Condit
Operator
Test Spec

ion
Bertezzolo 16082631

Final Measurement

Meas Time: 1s
Margin 20dB
Peaks: 12

Delta Limit/dB

Level (dBpV/m) Detector

; GHz 53.186 Max Peak -20.84
2 11.752400000 GHz 39.81 Averags -14.19
2 13.677200000 GHz 45.29 Avarage -8
1 13,685200000 7,88 Max Peak -16.
. 39, 30 Average -14.
1 51.36 Max Peak -22.
1 52.03 Max Peak -21.
2 39,32 Avarage
2 41, 41 Average
1 53.11 Max Peak
1 56.59 Max Peak
2 43,23 Averagse
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Meas Type Emission
Equipment under Test

Manufacturer

OP Condition

Operator Bertezzolo 16082632

Test Spec
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MY
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1a
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.
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Meas Type Emission
Equipment under Test
Manufacturer
OP Condition
Operator Bertezzolo 16082632
Test Spec
Final Measurement
Meas Time: 1s
Margin 20dB
Peaks: 12
Level (dBpV/m) Detector Delta Limit/dB
) GHz 52.7% Max Peak 2
2 11.752400000 GHz Average
2 13.677200000 GHz Avarage
1 13.685200000 Max Peak
X Average
1 Max Peak
1 Max Peak
2 Avarage 10
2 Avarage
1 Max Peak -20.19
1 Max Peak -17.00
2 Average -10.76
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® REW 1 MHz
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Step AUTO Attt 0 dB AUTO PREAME  ON
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Result: The requirements are met
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11.4 DTS bandwidth
Test set-up and execution Test configuration
e FCC Rules and Regulation; Titles 47 Part Test site:
15.247 (a) (2) Laboratory
e ANSICé63.10cl. 11.8
e KDB 558074 D01 DTS Meas Guidance v05 Auxiliary equipment:
cl. 8.2 See clause 4 of this test report
e Internal procedure PM0O01
e See clause 4 of this test report
e Test date: 07 December 2018
¢ Technician: A. Bertezzolo
EUT exercising Test equipment used
See clause 4 of this test report CMC $295, 20 dB attenuator

Measurement uncertainty: See clause 7 of this
test report

Test specification

Systems using digital modulation techniques may operate in the 902-928 MHz, 2400-2483.5 MHz,
and 5725-5850 MHz bands. The minimum 6 dB bandwidth shall be at least 500 kHz.

Environmental conditions

Temperature Atmospheric pressure Relative humidity
(°C) (kPa) (%)
22 100 45
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Coupler

EMC Interference
Receiver

Result
Sample Channel Graphs 6 dB Limits Results
bandwidth (kHz)
(kHz)
#2 Lowest G182558001 1520 At least 500 Complies
#2 Medium G182558002 1550 At least 500 Complies
#2 Highest G182558003 1511 At least 500 Complies

Remarks: the total attenuation value is due to the 20 dB attenuator and the cable provided by the
manufacturer calibrated before the test. The measured value has been obtained by considering
the attenuation value directly during the scan
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Graphs

Bertezzolo 182558001
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Bertezzolo 182558002
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Bertezzolo 182558003
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Result: The requirements are met
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11.5 Band edge

Test set-up and execution

e FCC Rules and Regulation; Titles 47 Part
15.205, 15.209, 15.247 (d)

e ANSIC63.10cl. 11.11.1 and 11.12.1

e KDB 558074 D01 DTS Meas Guidance v05
cl.8.5and 8.6

e Internal procedure PM001

e See clause 4 of this test report

e Test date:
24 July 2016 for test on sample #1
07 December 2018 for test on sample #2

¢ Technician: A. Bertezzolo

EUT exercising

See clause 4 of this test report

Test specification
See FCC Part 15.247

Environmental conditions

Test configuration

Test site:
Semi-anechoic chamber for test on sample #1
Laboratory for test on sample #2

Auxiliary equipment:
See clause 4 of this test report

Test equipment used

CMC S164, CMC S287 for test on sample #1
CMC 5295, 20 dB attenuator for test on sample
#2

Measurement uncertainty: See clause 7 of this
test report

Temperature Atmospheric pressure Relative humidity
(°C) (kPa) (%)
21 100 45

Acceptance limits: operation within the band 2400 — 2483,5 MHz
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Setup for test on sample #1

EMC Receiver
Horn q i o | =

Antenna p bt R o \

Rotary
motorized

Horizontal Coupling
Plane

Setup for test on sample #2

EMC Interference
Receiver

Coupler

Result
Sample Channel Bandwidth Graph(s) Results
#2 Lowest 100 kHz G182558007 2403,676 MHz Complies
#1 Highest 1 MHz G16082628 2482,097 MHz Complies
#1 Lowest 1 MHz G16082650* - Complies

*: this graph shows the emissions in 2310 — 2390 MHz restricted band
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Graphs

Bertezzolo 182558007
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Bertezzolo 16082628 Center frequency 2483,5 MHz
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Result: The requirements are met
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11.6 Fundamental emission output power
Test set-up and execution Test configuration
e FCC Rules and Regulation; Titles 47 Part Test site:
15.247 (b) (3) Laboratory
e ANSICé63.10cl. 11.9.1.1
e KDB 558074 D01 DTS Meas Guidance v05 Auxiliary equipment:
cl. 8.3.1.1 See clause 4 of this test report
e Internal procedure PM0O01
e See clause 4 of this test report
e Testdate: 11 May 2016
e Technician: A. Bertezzolo
EUT exercising Test equipment used
See clause 4 of this test report CMC $295, 20 dB attenuator

Measurement uncertainty: See clause 7 of this
test report

Test specification
Port: antenna connector

Environmental conditions

Temperature Atmospheric pressure Relative humidity
(°C) (kPa) (%)
22 100 42

Acceptance limits:
For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz
bands: T Watt
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Coupler

EMC Interference

Receiver

Result
Sample Channel Graphs Measured level Calculated level
(dBm) (W)
#2 Highest G182558009 11,35 0,0136
#2 Medium G182558010 11,18 0,0131
#2 Lowest G182558011 10,47 0,0111

Remarks: the total attenuation value is due to the 20 dB attenuator and the cable provided by the
manufacturer calibrated before the test. The measured value has been obtained by considering
the attenuation value directly during the scan
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Graphs

Bertezzolo 182558009
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Result: The requirements are met
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11.7 Maximum power spectral density level in the fundamental emission

Test set-up and execution Test configuration
e FCC Rules and Regulation; Titles 47 Part Test site:
15.247 (e) Laboratory
e ANSICé63.10cl. 11.10.2
e KDB 558074 D01 DTS Meas Guidance v05 cl. Auxiliary equipment:
8.4 See clause 4 of this test report
e Internal procedure PMOO1
e See clause 4 of this test report
e Test date: 07 December 2018
e Technician: A. Bertezzolo
EUT exercising Test equipment used
See clause 4 of this test report CMC $295, 20 dB attenuator

Measurement uncertainty: See clause 7 of this
test report

Test specification
Port: antenna connector

Environmental conditions

Temperature Atmospheric pressure Relative humidity
(°C) (kPa) (%)
22 100 42

Acceptance limits:

Frequency Range Power Spectral Density
2400 — 2483,5 MHz 8 dBm/3 kHz
6,31 mW/3 kHz

Test report R16082601 Rev. 1.0 Order M160826 page 62 of 69




CMC

Centro Misure Compatibilita S.r.l.

Via della Fisica, 20
36016 Thiene (VI)

:{~¢\i"l s, 3

ACCREDIA

UTAITE ITALLARKD D ACCRITHTARMEISTO

<

LAB N° 0168

Coupler

EMC Interference

Receiver

Result
Sample Channel Graphs Measured level
(dBm/3 kHz)
#2 Lowest G182558012 1,12
#2 Medium G182558013 1,36
#2 Highest G182558014 1,52

Remarks: the total attenuation value is due to the 20 dB attenuator and the cable provided by the
manufacturer calibrated before the test. The measured value has been obtained by considering
the attenuation value directly during the scan
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Graphs
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Result: The requirements are met
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11.8 Spurious Emission

Test set-up and execution

e FCC Rules and Regulation; Titles 47 Part.

15.247 (d)

e KDB 558074 D01 DTS Meas Guidance v05
cl.8.5and 8.6
ANSI C63.10cl. 11.11, 11.12.1

Internal procedure PMO01
See clause 4 of this test report
Test date: 11 May 2016
Technician: A. Bertezzolo

EUT exercising

See clause 4 of this test report

Test specification

Port: Enclosure

Test configuration

Test site:
Semi-anechoic chamber

Auxiliary equipment:
See clause 4 of this test report

Test equipment used

CMC S108, CMC S136, CMC S164
Measurement uncertainty: See clause 7 of this

test report

Antenna polarization: Horizontal (H) — Vertical (V)

EUT height about the floor: 150 cm
EUT - Antenna distance: 3 m
Detector AV + Peak

Environmental conditions

Temperature Atmospheric pressure Relative humidity
(°C) (kPa) (%)
22 100 45

Acceptance limits

Acceptance limits for emissions in restricted frequency bands (according FCC Part 15.209)

Frequency AV limits Peak limits
(MHz) [dB(uV/m)] [dB(uV/m)]
> 1000 54 74
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The restricted frequency bands are listed in the following table (according to FCC Part 15.205)

MHz MHz MHz GHz
0,09-0,110 16,42 — 16,423 399.9 - 410 4,5-5,15
0,495 - 0,505 16,69475 - 16,69525 608 — 614 535-5,46
2,1735-2,1905 16,80425 - 16,80475 960 — 1240 7.25-7,75
4,125 -4,128 25,5 -25,67 1300 — 1427 8,025-8.,5
4,17725-4,17775 37,5-38,25 1435 -1626,5 90-9,2
4,20725 - 4,20775 73-74,6 1645,5-1646,5 9.3-9,5
6,215-6,218 74,8 -7572 1660-1710 10,6 -12,7
6,26775 - 6,26825 108 — 121,94 17188 -1722,2 13,25-134
6,31175-6,31225 123 - 138 2200 — 2300 14,47 — 14,5
8,291 - 8,294 149,9 — 150,05 2310 - 2390 15,35-16,2
8,362 — 8,366 156,52475 — 156,52525 2483,5 - 2500 177-21,4
8,41425 - 8,41475 162,0125-167,17 3260 — 3267 23,6 — 24
12,29 - 12,293 167,72 -173,2 3332 — 3339 31,2-31.8
12,57675—-12,57725 322 -335,4 3600 — 4400 Above 38,6
13,36 - 13,41

Acceptance limits for emissions in non-restricted frequency bands (according to ANSI C63.10 cl.
11.11.1)

The DTS rules specify that in any 100 kHz bandwidth outside of the authorized frequency band, the
power shall be attenuated according to the following conditions:

a) If the maximum peak conducted output power procedure was used to demonstrate
compliance as described in 9.1, then the peak output power measured in any 100 kHz
bandwidth outside of the authorized frequency band shall be attenuated by at least 20 dB
relative to the maximum in-band peak PSD level in 100 kHz

b) If maximum conducted (average) output power was used to demonstrate compliance as
described in 9.2, then the peak power in any 100 kHz bandwidth outside of the authorized
frequency band shall be attenuated by at least 30 dB relative to the maximum in-band
peak PSD level in 100 kHz.

c) In either case, attenuation to levels below the 15.209 general radiated emissions limits is

not required
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EUT

Horn
Antenna

JaVaYa¥al

Horizontal Coupling
Plane

EMC Receiver (

Remarks: reference graphs are reported on cl. 11.3 of this Test Report

Result — AV detector

|

Harmonic Lowest channel Medium channel Highest channel Results
Level Limits Level Limits Level Limits
(dBuV/m) | (dBuV/m) | (dBuV/m) | (dBuV/m) | (dBuV/m) | (dBuV/m)
| 45,20 54,00 44,80 54,00 43,30 54,00 Complies
1] More than 54,00 More than 54,00 More than 54,00 Complies
20 dB below 20 dB below 20 dB below
limit limit limit
\Y More than 54,00 More than 54,00 More than 54,00 Complies
20 dB below 20 dB below 20 dB below
limit limit limit
\Y More than 54,00 More than 54,00 More than 54,00 Complies
20 dB below 20 dB below 20 dB below
limit limit limit
VI More than 54,00 More than 54,00 More than 54,00 Complies
20 dB below 20 dB below 20 dB below
limit limit limit
VI More than 54,00 More than 54,00 More than 54,00 Complies
20 dB below 20 dB below 20 dB below
limit limit limit
VIl More than 54,00 More than 54,00 More than 54,00 Complies
20 dB below 20 dB below 20 dB below
limit limit limit
IX More than 54,00 More than 54,00 More than 54,00 Complies
20 dB below 20 dB below 20 dB below
limit limit limit
X More than 54,00 More than 54,00 More than 54,00 Complies
20 dB below 20 dB below 20 dB below
limit limit limit

Remarks: EUT was tested in 3 orthogonal planes. The results in this table show the highest values. No
spurious other then harmonics have been found. The results have been extrapolated to the
specified distance using an extrapolation factor. For all harmonics it was considered the limit of 54
dBuV/m as a worse case.
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Result - Peak detector
Harmonic Lowest channel Medium channel Highest channel Results
Level Limits Level Limits Level Limits
(dBuV/m) | (dBuV/m) | (dBuV/m) | (dBuV/m) | (dBuV/m) | (dBuV/m)
I 52,90 74,00 54,00 74,00 52,80 74,00 Complies
1 More than 74,00 More than 74,00 More than 74,00 Complies
20 dB below 20 dB below 20 dB below
limit limit limit
I\ More than 74,00 More than 74,00 More than 74,00 Complies
20 dB below 20 dB below 20 dB below
limit limit limit
\V More than 74,00 More than 74,00 More than 74,00 Complies
20 dB below 20 dB below 20 dB below
limit limit limit
VI More than 74,00 More than 74,00 More than 74,00 Complies
20 dB below 20 dB below 20 dB below
limit limit limit
VIl More than 74,00 More than 74,00 More than 74,00 Complies
20 dB below 20 dB below 20 dB below
limit limit limit
Vil More than 74,00 More than 74,00 More than 74,00 Complies
20 dB below 20 dB below 20 dB below
limit limit limit
IX More than 74,00 More than 74,00 More than 74,00 Complies
20 dB below 20 dB below 20 dB below
limit limit limit
X More than 74,00 More than 74,00 More than 74,00 Complies
20 dB below 20 dB below 20 dB below
limit limit limit

Remarks: EUT was tested in 3 orthogonal planes. The results in this table show the highest values. No
spurious other then harmonics have been found. The results have been extrapolated to the
specified distance using an extrapolation factor. For all harmonics it was considered the limit of 74

dBuV/m as a worse case.

Result: The requirements are met
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