Nemko GmbH & Co. KG
Reetzstralle 58

D-76327 Pfinztal

Tel.: +49 (0) 7240-63-0

Fax: + 49 (0) 7240 - 63 - 11

Deutsche

«iDA.:kkS

Akkreditierungsstelle
D-PL-18175-01-01
D-PL-18175-01-02
D-PL-18175-01-03

D-PL-18175-01-04

332888-03-002

Report No.

FCC TEST REPORT /IC TEST REPORT

Product

Name and address of the
applicant

Name and address of the
manufacturer

Model

Rating
Trademark
Serial number

Additional information

KleerNet Transceiver Module

AUDIVO GmbH
Irrenloher Damm 30
92521 Schwarzenfeld
GERMANY

AUDIVO GmbH
Irrenloher Damm 30
92521 Schwarzenfeld
GERMANY

DWAMS83-TB

3.3Vdc

KleerNet

/

The tested device contains radio module operates in 5725 — 5875MHz band.

Tested according to

FCC Part 15.207 and 15.209

Conducted limits / Radiated emission limits; general requirements

Industry Canada RSS-GEN, Issue

General Requirements for Compliance of Radio Apparatus

5

Report number
Tested in period

Issue date

332888-03-002
2018-03-07 - 2018-03-09
2018-08-01

Name and address of the
testing laboratory

Nemko GmbH & Co. KG

Reetzstralle 58
D-76327 Pfinztal

Tel.: + 49 (0) 7240 — 63 - 0
Fax: + 49 (0) 7240 — 63 — 11

FCC No: 973501
IC OATS: 10921A-1

| Bundesnetzagentur

BhetzA CAB17/£21-17

s

-

Prepared by [Dipl.-Ing. M. Korny]

Approved by [Dipl.-Ing. P. Lukas]

Template version: B

This report consists of 40 numbered pages including this page and shall not be reproduced except in full, without the written approval of the
testing laboratory. The results are related to the equipment under test only (type-test). Legal validity is given by the handwritten signed

document only.

nemko.com/de



@mko

CONTENTS

1

11
1.2
13
1.4
15
1.6
1.7
1.8

2
21
2.2

3
31
3.2

4
5

6
6.1
6.2

INFORMATION ...eocieiiite ettt ettt e et e e ettt e e ettt e e e bb e e e e amte e e e saseeee e bbeeeeanteeeesnneeaesnneeaean 3
Testltem.....cooeiieieeieeeiiee e, .3
Normal test conditions 4
LI = Lo LT =T ) PR PO UURPPRRIN 4
Description of modification for Modification Filing.............cccoiiiiiiiiiinec e 4
Family List Rational
ANTENNA REGUITEIMENT ... . itiiiiiie ettt e e e e ettt e e e e s s e e e e e s e st b e et eeeeessntbasaeaeesssnstbssaeaaeessrnres 4
Worst-Case Configuration and MOGE.............uuviiiiiiiiiiiiiiiee et e e e e e e e s snees 4
(0] .01 14 1] 1 5P 4
TEST REPORT SUMMARY ..ttt ettt st e et e e e sttt e e st e e e anteeeeente e e e enseeaesnnneeas 5
LT 01T - PPN 5
TESE SUMIMEBIY ... e e e e e e e e e e e e e ene e 6
TE ST RESULT S ..ottt itiit ettt ettt st e e ettt e e s ettt e e st e e e et be e e e antaeeeessaeeeeasteeeeansaeeesansaeaesseeann
Power Line Conducted Emissions

Spurious EmIsSions (RAIAtEA) ........eeiieiiiiiiiiiiiee et e e e e s stare e e e e e e e anaees
MeasuremMeNnt UNCEITAINTY .......ooiiiiiiiiiie ettt ettt et e e st e e sibe e e e anbneeenan 37
LIST OF TEST EQUIPMENT ....oiiiitiiiiiiiiee ettt e eeteee ettt e e ettt e e s smtee e s snteeeesntbeeessnteeeesnneeeeannneeeenns 38
BLOCK DIAGRAM ...ttt ettt et e et e e e ettt e e e bt e e s ettt eeeantb e e e eanteeeesnneeeeannbeeeens
Power Line Conducted Emission....

Test Site Radiated EMISSION.......uuuuuiiiiiii e s e e s e e e e e e e

Nemko GmbH & Co. KG, Reetzstralle 58, 76327 Pfinztal, Germany

TEST REPORT
FCC Part 15.207 and 15.209
Report no.: 332888-03-002

Page 2 (40)



(Némko

1 INFORMATION

11 Test ltem

TEST REPORT
FCC Part 15.207 and 15.209
Report no.: 332888-03-002

Name : KleerNet Transceiver Module
Model/version : DWAMS83-TB

Serial number : SMSC 2011

Hardware identity and/or version: SMSC 2011

Software identity and/or version :

V1.31 (for Tx power test), V2.00 (product release)

Frequency Range :

5725 - 5850 MHz

Number of Channels : 3

Channel BW : 20 MHz

Type of Modulation : DARR-83: QPSK (Digital modulation)
Maximum data rate : 22 Mbps

User Frequency Adjustment : None

Type of Power Supply :

USB power 5Vdc

Antenna Connector :

No, Integral antenna

No of Antennas : 2

Antenna Diversity Supported : Yes

Declared Antenna Gain : Antenna A: 3dBi, Antenna B: 3dBi
Receiver category : 3

Description of Test Iltem

The DWAMS83 module provides a wireless digital audio link between one central unit (CU), that is usually a
transmitter, and one or more mobile units (MU), usually configured as receivers.
The digital audio link allows transportation of up to 4 audio streams. The streams can consist of any
combination of up- and downstreams between CU and one or more MU. A CU can serve multiple MU
simultaneously. All MUs have access to the same audio streams of the CU, to which they are paired to. On
MU side it could be selected whether all or just a specific audio stream is presented on the digital audio

outputs (SPDIF or I2S).

For applications using 1 Stereo stream audio data of up to 96kHz/24Bit is supported. For applications using 4
stereo streams sample rate is limited to 48kHz. Audio sample rate for wireless link is always using 48kHz or
96kHz. Other sample rates on input interfaces are converted by internal SRC.

Nemko GmbH & Co. KG, Reetzstralle 58, 76327 Pfinztal, Germany
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TEST REPORT
FCC Part 15.207 and 15.209

N m k o Report no.: 332888-03-002

1.2 Normal test conditions
Temperature: 20-26°C
Relative humidity: 45 - 55 %
Normal test voltage: 5Vdc

The values are the limit registered during the test period.
The measurements were done with the EUT powered by 5VdC. It was checked that power variations
between 85% and 115% did not have any influence on the measurements.

1.3 Test Engineer(s)
Markus Korny

1.4 Description of modification for Modification Filing
Not applicable.

15 Family List Rational
Not Applicable.

1.6 Antenna Requirement
Is the antenna detachable? [ Yes X No
If detachable, is the antenna connector non-standard? [ Yes [ No

Type of antenna connector: N/A
Ref. FCC §15.203

1.7 Worst-Case Configuration and Mode

Radiated Emissions was performed with the EUT set to transmit at the channel with the highest output power as worst-
case scenario.

1.8 Comments

The output level is set to maximum in the software.

The radiated measurements are tested on three axes.

Test adapter with evaluation board.

All ports were populated during spurious emission measurements.
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TEST REPORT

FCC Part 15.207 and 15.209
N e m ko Report no.: 332888-03-002

2 TEST REPORT SUMMARY

2.1 General

All measurements are tracable to national standards.

The tests were conducted for the purpose of demonstrating compliance with FCC Part 15.207 and 15.209
and Industry Canada RSS-GEN, Issue 5

Tests were performed in accordance with ANSI C63.4-2014 and and ANSI C63.10-2013.

Radiated tests were performed in a semi-anechoic shielded room (f < 1 GHz) and a fully-anechoic shielded
room (f > 1 GHz) at a measuring distance of 3m and 1m.

A description of the test facility is on file with the FCC and Industry Canada.

X New Submission X Production Unit
[] Class Il Permissive Change [] Pre-production Unit
(] Family Listing

@emko

THIS TEST REPORT APPLIES ONLY TO THE ITEM(S) AND CONFIGURATIONS TESTED.
Deviations from, additions to, or exclusions from the test specifications are described in “Summary of Test Data”.

Nemko Group authorizes the above named company to reproduce this report provided it is reproduced in its entirety and for use by the
company’s employees only. Any reproduction of parts of this report requires approval in writing from Nemko Group.

Any use which a third party makes of this report, or any reliance on or decisions to be made based on it, are the responsibility of such
third parties. Nemko Group accepts no responsibility for damages suffered by any third party as a result of decisions made or actions
based on this report.
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2.2 Test Summary

TEST REPORT

FCC Part 15.207 and 15.209

Report no.:

332888-03-002

Name of test FCC Part 15 RSS-GEN Issue 5 | Result
reference reference

Supply Voltage Variations 15.31(e) 6.11 (RSS-GEN) Complies

Power Line Conducted Emission 15.107(a) 8.8 (RSS-GEN) Complies?
15.207(a)

Spurious Emissions (Radiated) 15.109(a) 6.13 (RSS-GEN) Complies
15.209(a) 8.9 (RSS-GEN)

2 EUT is powered with DC

Nemko GmbH & Co. KG, Reetzstralle 58, 76327 Pfinztal, Germany
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TEST REPORT
FCC Part 15.207 and 15.209
Report no.: 332888-03-002

3 TEST RESULTS

3.1 Power Line Conducted Emissions

Para. No.: 15.207 (a)/8.8

Test Performed By: Markus Korny Date of Test: 2018-03-09

Measurement procedure: ANSI C63.4-2014 using 50 pH/50 ohms LISN.
Test Results: Complies.
Measurement Data: See attached graph.

AC/DC adapter type: AQUIL STAR PRECISION, Model: ASUC31e-050100
Input voltage to AC/DC adapter: 115V/60Hz
Highest measured value (L1 and N):

Pegel [dBuV]
80

70

~—
60
~——_

50

40 X
30 +— - + ™ + X
2 A R VaYat e A —

o L0y \

!
0
150k 300k 500k M 2M 3M 5M ™ 10M 30M
Frequenz [HZ]
X MES 332888-1EC_fin QP
+ MES 332888-1EC_fin AV

MES 332888-1EC_pre PK
MES 332888-1EC_pre AV
LIM FCC 15 ClassB V QP  Limit FCC ClassB V QP
LIM FCC 15 ClassB V AV  Limit FCC ClassB V AV

Diagram
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Final measurements QP with Quasi-Peak-Detector

TEST REPORT
FCC Part 15.207 and 15.209
Report no.: 332888-03-002

Frequenz Pegel Transd Limit Margin Line PE
MHz dBuv dB dBuv dB
0.156500 36.70 10.00 65.60 28.90 FLO
0.202000 35.20 10.00 63.50 28.40 FLO
0.332000 34.80 10.00 59.40 24.60 L1 FLO
0.377500 39.90 10.00 58.30 18.50 L1 FLO
0.429500 48.00 10.00 57.30 9.30 L1 FLO
0.436000 48.30 10.00 57.10 8.90 L1 FLO
0.696000 37.10 10.00 56.00 18.90 L1 FLO
0.956000 36.80 10.00 56.00 19.20 L1 FLO
0.982000 36.90 10.00 56.00 19.10 L1 FLO
1.417500 35.90 10.00 56.00 20.10 L1 FLO
1.697000 35.70 10.10 56.00 20.30 L1 FLO
2.516000 36.40 10.10 56.00 19.60 L1 FLO
3.146500 34.50 10.20 56.00 21.50 L1 FLO
3.861500 34.60 10.20 56.00 21.40 | FLO
4.758500 34.00 10.20 56.00 22.00 L1 FLO
7.228500 33.10 10.40 60.00 26.90 L1 FLO
8.593500 32.70 10.40 60.00 27.30 | FLO
12.285500 37.50 10.70 60.00 22.50 L1 FLO
13.845500 31.70 10.80 60.00 28.30 L1 FLO
18.298000 28.60 11.00 60.00 31.40 | FLO

Nemko GmbH & Co. KG, Reetzstralle 58, 76327 Pfinztal, Germany
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TEST REPORT
FCC Part 15.207 and 15.209
Report no.: 332888-03-002

Final measurements AV with Average-Detector

Frequenz Pegel Transd Limit Margin Line PE
MHz dBuv dB dBuv dB

0.150000 30.20 10.00 56.00 25.80 L1 FLO
0.176000 30.30 10.00 54.70 24.40 L1 FLO
0.202000 29.10 10.00 53.50 24.40 L1 FLO
0.325500 25.60 10.00 49.60 23.90 L1 FLO
0.377500 31.00 10.00 48.30 17.40 L1 FLO
0.429500 37.70 10.00 47.30 9.50 L1 FLO
0.449000 38.40 10.00 46.90 8.50 L1 FLO
0.702500 27.60 10.00 46.00 18.40 L1 FLO
0.949500 27.20 10.00 46.00 18.80 L1 FLO
0.975500 27.30 10.00 46.00 18.70 L1 FLO
1.242000 27.40 10.00 46.00 18.60 L1 FLO
1.261500 27.20 10.00 46.00 18.80 L1 FLO
1.749000 26.10 10.10 46.00 19.90 L1 FLO
2.360000 27.30 10.10 46.00 18.70 | FLO
2.880000 24.40 10.10 46.00 21.60 L1 FLO
4.043500 24.20 10.20 46.00 21.80 L1 FLO
4.843000 23.40 10.20 46.00 22.60 | FLO
6.546000 22.90 10.30 50.00 27.10 L1 FLO
9.237000 22.80 10.50 50.00 27.20 L1 FLO

12.285500 29.60 10.70 50.00 20.40 | FLO
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TEST REPORT

FCC Part 15.207 and 15.209
N e m ko Report no.: 332888-03-002

3.2 Spurious Emissions (Radiated)
Para. No.: 15.209(a)/8.9

Test Performed By: Markus Korny Date of Test: 2018-03-07 — 2018-03-08

Test Results: Complies

Band-edge, @3m

Frequency Measured Field Strength | Detector Limit Margin

@3m, dBuV/m dBuVv/m dB

/ / PK 74 /

/ AV 54 /

/ / PK 74 /

/ AV 54 /

/ / PK 74 /

/ AV 54 /

Nemko GmbH & Co. KG, ReetzstralRe 58, 76327 Pfinztal, Germany Page 10 (40)



Radiated emissions 10 kHz-30 MHz.
Measuring distance 3 m, measured with Peak detector.
No spurious detected, see attached graph.

Limit is converted to 3 m using 40 dB/decade according to 15.31 (f) (2).

Spectrum

TEST REPORT
FCC Part 15.207 and 15.209
Report no.: 332888-03-002

(=)

Ref Level 137.00 dBpv/m @ RBW 200 Hz
|o ALt E0dBE  SWT 3.5s ¥YBW 500 Hz Mode Sweep
TDF DC

@ 1Pk View
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50 dBpvfm

40 dBpv/m
|

Start 9.0 kHz 1001 pts

Date: 7.MAR.2018 11:44:56

]—[ Measuring... .lllllll' “

Stop 150.0 kHz

07.03.2018
114436 27

Radiated Emissions, 9 kHz — 150 kHz @3m, all channels (port A)

Spectrum |
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1L
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A it

60 dBpv/m
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Radiated Emissions, 9 kHz — 150 kHz @3m, all channels (port B)
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Spectrum |

TEST REPORT
FCC Part 15.207 and 15.209
Report no.: 332888-03-002
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Radiated Emissions, 150 kHz - 30MHz @3m, all channels (port A)

Spectrum |

=)

Ref Level 107,00 depY/m
j& Att 10 de
TDF DC

@ RBW 10 kHz

SWT 299 ms VYBW 30 kHz

Mode Sweep

@ 1Pk View

Limit Check
FCC

FREE)

1 MHEASS
PARS

: M1[1]

52.32 dBpY/m

150.8 kHz

90 dBpv/m

a0 dBpvim

70 dBpvim

60 dBpv/m—
L : P

40 dBpv/m

30 depv/m

20 dBpvfm

10 dBp/m

Start 150.0 kHz

1001 pts

Stop 30.0 MHz

J1

Date: 7.MAR.2018 11:36:49

Nemko GmbH & Co. KG, ReetzstralRe 58,

76327 Pfinztal, Germany

Measuring...

]
07.03.2018
11:36:49 7

| BEEEEEE N

Page 12 (40)



TEST REPORT
FCC Part 15.207 and 15.209

N m ko Report no.: 332888-03-002

Radiated Emissions, 150 kHz - 30MHz @3m, all channels (port B)

Radiated emission 30 — 1000 MHz.
Detector: Quasi-Peak
Measuring distance 3m .

Frequency | Operational Detector Field strength Measuring Limit Margin
condition distance FCC15.209

MHz dBuVv/m metres dBuVv/m dB
36.77 TX on PK 25.07 3 40.0 14.93
61.37 TX on PK 30.78 3 40.0 9.22
85.97 TX on PK 26.68 3 40.0 13.32
110.57 TX on PK 27.00 3 43.5 16.5
135.17 TX on PK 27.60 3 43.5 15.9
159.78 TX on PK 31.49 3 43.5 12.01
184.38 TX on PK 25.06 3 435 18.44
712.30 TX on PK 36.93 3 46.0 9.07
725.00 TX on PK 39.00 3 46.0 7.00
737.80 TX on PK 36.66 3 46.0 9.34
/ TX on PK / 3 - /

See attached graphs.

Requirements/Limit

FCC Part 15.209 @ frequencies defined in §15.205
ISED RSS-GEN Issue 5, Clause 8.9 @ frequencies defined in clause 8.10
Radiated emission limit @3 meters
Frequency (MHz) Quasi Peak (uV/m) Quasi Peak (dBuVv/m)
30 - 88 100 40.0
88 — 216 150 43.5
216 — 960 200 46.0
Above 960 500 54.0

Nemko GmbH & Co. KG, Reetzstralle 58, 76327 Pfinztal, Germany Page 13 (40)




Spectrum |

Ref Level 70.00 dBpv/m

TEST REPORT
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Report no.: 332888-03-002
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RBW 100 kHz

Att 0dB  SWT 189.6 ps @ VBW 300 kHz  Mode Auto FFT
TOF
@ 1Pk View
Limit ¢heck PABS Me[1] 25.06 dBpY/m
&0 dbjngfbC 15200 Mmam 20M-1C pARS 184.378 MHz
M1[1] 24.77 dBp¥/m
S0 dBpv/m 61.370 MHz
A An 1 Il
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dBpvm I T
W L A WWMMW
10 dBpiym il
0 dBpvm
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Marker
Type | Ref | Trc | ¥-value Y-value | Function Function Result
M1 1 61,37 MHz 24,77 dBpvSm
M2 1 85.97 MHz 26.06 dBpY/ m
M3 1 110,572 MHz 26.76 dBpY/Sm
4 1 135.17 MHz 26.11 dBpv/Sm
M5 1 159,776 MHz 26,19 dBpv/Sm
MG 1 184,378 MHz 25.06 dBpY/m

[

J1

]

Date: 7.MAR.2018 12:15:26

Measuring...

GORRRARND we S

Radiated Emissions, 30 — 200 MHz, HP, @3m, PK scan, all channels (port A)

Spectrum | In%:[ I
Ref Level 70.00 dBp¥/m @ RBW 100 kHz
Att 0dB  SWT 189.6 ps @ VBW 300 kHz  Mode Auto FFT
TOF
@ 1Pk View
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Type | Ref | Trc | ¥-value Y-value | Function Function Result
M1 1 36.77 MHz 24,55 dBpv/m
M2 1 61,37 MHz 30.78 dBpv/m
M3 1 73.67 MHz 23.37 dBpv/m
4 1 85.97 MHz 26.68 dBpv/m
M5 1 110,57 MHz 21.84 dBpv/m
MG 1 159,78 MHz 22,15 dBpv/m

[

J1

]

Date: 7.MAR.2018 12:21:41

Measuring...

GORARARND we VTR

Radiated Emissions, 30 — 200 MHz, VP, @3m, PK scan, all channels (port A)
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Spectrum | ln%:[ l
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Radiated Emissions, 30 — 200 MHz, HP, @3m, PK scan, all channels (port B)

Spectrum | IE%:[ I

Ref Level 70.00 dBpY/m @ RBW 100 kHz
Att 0 de SWT 189.6 ps @ VBW 300 kHz Mode Auto FFT
TDF
@ 1Pk Max

Limit Gheck J@ PAES M3[1] 23.92 dBpV/m
60 d Ln n!.::C 15.209 @3M 30M-1G PAES 85.970 MHz

M1[1] 25.07 dBpV/m

50 dBpv/m 36.770 MHz

AN An i [

FCC 15,209 @3M 30M-1G
LY. k]
30rdBpvm 3

. ] I
MWKW&MMMWMWW

10 dBpvw/m
0 depim
-10 dBpvfm
-20 dBpvfm
Start 30.0 MHz 691 pts Stop 200.0 MHz
Marker
Type | Ref | Trc | ¥-value | Y-value | Function Function Result |
M1 1 36,77 MHz 25,07 dBpv/m
M2 1 61,37 MHz 25,99 dBpv/m
M3 1 85.97 MHz 23.92 dBpv/m
[ ] [ ] Measuring... 'IIIIIII' oM 07i';f|ﬂ:;g &
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Radiated Emissions, 30 — 200 MHz, VP, @3m, PK scan, all channels (port B)
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Spectrum | ln%:[ I
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Radiated Emissions, 200 - 1000 MHz, HP , @3m, PK scan, all channels (port A)
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pifm
0 dBpvwim
-10 dBepvim
=20 dBpvém
Start 200.0 MHz 691 pts Stop 1.0 GHz
] [ ] Measuring... 'Illllll. “ 071';33220;2 y

Date: 7.MAR.2018 13:32:55

Radiated Emissions, 200 - 1000 MHz, VP , @3m, PK scan, all channels (port A)
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TEST REPORT

7"\ FCC Part 15.207 and 15.209
N e m ko Report no.: 332888-03-002

Spectrum | IE%: I

Ref Level 70.00 dBpv/m @ RBW 100 kHz

Att 0de SWT 272.2 ps @ YBW 300 kHz Mode Auto FFT
TDF

@ 1Pk View

M1[1] 39.00 dBpY/m
725.00 MHz
60 dBpw/m

50 dBpw/m

| [
FCC 15,200 @3M 30M-1G M1

TU LU

ot ) I N T L) U NV B
_ lMLL,L”Ll L L LA bR LI
)bt

Hwm
0 dBpvwfm
-10 dBpvm
-20 dBuvm
Start 200.0 MHz 691 pts Stop 1.0 GHz
I | Measuring...  @RRRNALED e W

Date: 7.MAR.2018 13:26:15

Radiated Emissions, 200 - 1000 MHz, HP , @3m, PK scan, all channels (port B)

Spectrum | II:%:[ I

Ref Level 70.00 dBp¥/m @ RBW 100 kHz

Att 0 de SWT 572.2 ps @ VBW 300 kHz Mode Auto FFT
TDF

@ 1Pk View

M1[1] 36.66 dBpY/m
737.80 MHz

60 dBpvim

50 dBpvfm |
| [
FCC 15,209 @3mM 30M-1G LAt

TU LU

oo | N -
_ R

phifm
0 dBpvym
-10 dBpvim
-20 dBpv/m
Start 200.0 MHz 691 pts Stop 1.0 GHz
[ ] [ ] Measuring... [JREREREED 6 0233:.;;:;: %

Date: 7.MAR.2018 13:29:06

Radiated Emissions, 200 - 1000 MHz, VP , @3m, PK scan, all channels (port B)
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TEST REPORT

FCC Part 15.207 and 15.209
N e m ko Report no.: 332888-03-002

Radiated Emissions, 1-40 GHz
Measuring distance:  3m (1 — 8 GHz)
Measuring distance:  1m (8 — 18 GHz)
Measuring distance:  3m (18 — 40 GHz)

A pre-scan was performed above 18 GHz and no spurious emissions were detected.

Peak Detector:

Frequency |RF Dist. corr. Field strength, Duty cycle | Limit Margin
channel factor Peak Detector corr. factor

GHz L,M,H dB dBuV/m dB dBuV/m dB

17.8340 L,M,H 0 60.83 0 74 13.17

Other fregs L,M,H / <54 0 74 >20

Average Detector:

Frequency |RF Dist. corr. Field strength, Duty cycle | Limit Margin
channel |factor Average Detector corr. factor

GHz L,M,H dB dBuV/m dB dBuV/m dB

17.8340 L,M,H 0 49.85 0 54 4.15

Other freqs L,M,H / / 0 54 /

Antenna factor, dist. corr. factor, amplifier gain and cable loss are included in spectrum analyzer “Transducer factor”.
See plots.
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TEST REPORT
FCC Part 15.207 and 15.209
Report no.: 332888-03-002

Spectrum | lnéfz I

Ref Level 101.00 dBpv/m @ RBW 1 MHz

Att 10de  SWT 26 ms @ ¥YBW 3 MHz Mode Auto Sweep
TODF

@ 1Pk Max
Timit Gheck PARS mM2[1]] a1 51.36 dBpV/m
Line FCC 15.200 ©3M 1G-40G PEAK PABS ¥ 5.4600 GHz

90 dBpi/m M1[1] 94.08 dBp¥/m
5.7350 GHz

20 dBpvim

FE:L(F 15.209 @3M 1G-40G PEAK SGHz

uopw I

60 dBuv/m
Mz
S0 dBpvm gt h»’w’“‘ o M%W

40 dBpvim e

it T

30 dBpim

20 dBpvim

10 dBpvim

Start 1.0 GHz 691 pts Stop 8.0 GHz
][ ] Measuring... 'lllllll. “ W

Date: 7.MAR.2018 14:58:16

Radiated Emissions, 5736 MHz (port A), 1 — 8 GHz, HP, @3m — Pre-scan

Spectrum | n%: I
Ref Level 101.00 dBpv/m @ RBW 1 MHz
Att 10dE  SWT 22 ms @ VBW I MHz Mode Auto Sweep
TODF
@ 1Pk Max
Limit Gheck PABS wzlil 51.03 dBpv/m
Line FEGC 15.209 @3N 1G-40[G PEAK PASS ¥ 5.4600 GHz
90 depsim Mi[1] 93.04 dBp¥Y/m
5.7300 GHz
80 depvim
FCC 15,209 @3M 1G-40G PEAK SGHz
AU LD
60 depvim
M2 MMM
50 dBp/m b JR..( [ehbae et
MW'M
40 deuvjmo bk sapaVt
20 dBpv/m
20 dBpv/m
10 dBpvim
Start 1.0 GHz 691 pts Stop 8.0 GHz
I
][ ] Measuring... 'IIIIIII' “ 07igf£:;? y

Date: 7.MAR.2018 15:00:01

Radiated Emissions, 5736 MHz (port A), 1 — 8 GHz, VP, @3m — Pre-scan
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TEST REPORT
FCC Part 15.207 and 15.209
Report no.: 332888-03-002

Spectrum | In%: I

Ref Level 101,00 dBp¥/m @ RBW 1 MHz
Att 10de  SWT 23 ms @ VYBW 3 MHz Mode Auto Sweep
TOF
@ 1Pk Max
Timit Gheck PAES M1[1]] a1 94.52 dBpV/m
Line FCC 15.209 ®3M 1G-405 PEAK PARS T 5.7560 GHz
a0 dBpv/m M2[1] 51.15 dBp¥Y/m
5.4600 GHz
20 dBpv/m

FCC 15,209 @3M 1G-40G PEAK SGHz

AU LDV

60 dBpv/m

M2 M
50 dBpv/m " Wmﬁaw'J bl rbrion b o

40 dBpv/m M‘ dirter

20 dBpvm

20 dBpvm

10 dBpv/m

Start 1.0 GHz 691 pts Stop 8.0 GHz

I
][ ] Measuring... [ ERRRRNNE g6 et y
06: 7

Date: 7.MAR.2018 15:06:27

Radiated Emissions, 5762 MHz (port A), 1 — 8 GHz, HP, @3m — Pre-scan

Spectrum | In%: I

Ref Level 101.00 dBpv/m @ RBW 1 MHz
Att 10dE  SWT 23 ms @ ¥YBW 3 MHz Mode Auto Sweep
TOF
@ 1Pk Max
Timit Gheck PAES mMi[1]] 96.46 dBpV/m
Line FCC 15.209 @3M 1G-40G PEAK PABS M1 |5.?56l] GHz
a0 dBpv/m M2[1] 50.76 dBpY/m
5.4600 GHz
20 dBpv/m
FCC 15,209 @3M 1G-40G PEAK SiGHz
FER =TRSO
60 dBpv/m
M2 MM
IO P
S0 dBpv/m M T
WWM
40 dBl.I\.-",I{ITi WA o “M
20 dBpvm
20 dBpvm
10 dBpv/m
Start 1.0 GHz 691 pts Stop 8.0 GHz
——
] [ ] Measuring... IIIIIIII' “ 07igf|']24':;g y

Date: 7.MAR.2018 15:04:07

Radiated Emissions, 5762 MHz (port A), 1 — 8 GHz, VP, @3m — Pre-scan
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TEST REPORT
FCC Part 15.207 and 15.209
Report no.: 332888-03-002

Spectrum | In%: I

Ref Level 107.00 dBpv/m @ RBW 1 MHz

j& Att 10dBE  SWT 28 ms @ ¥YBW 3 MHz Mode asuto Sweep
TOF

@ 1Pk Wiew

Limit Gheck PABS M2[1] 51.49 dBpY/m
100 Ehlﬁ/fri:c 152049 £3M 1G-4n0 I 1 |5.4600 GHz

M1[1] T 96.37 dBpY/m
5.8140 GHz

90 dBpv/m

20 dBpv/m

FCC 15,209 @3M 1G-40G PEAK SGHz
U LBV

60 depv/im

50 dBpv/m

40 dBpv/m M’*M*

30 dBpv/m

20 dBpv/m

10 dBpvim
Start 1.0 GHz 691 pts Stop 8.0 GHz

I
][ ] Measuring... {RRRENED g e y
334 7

Date: 7.MAR.2018 15:33:59

Radiated Emissions, 5814 MHz (port A), 1 — 8 GHz, HP, @3m — Pre-scan

Spectrum | In%: I

Ref Level 107.00 dBpv/m @ RBW 1 MHz
| Att 10 dB SWT 22 ms & ¥BW 3 MHz Mode Auto Sweep
TDF
@ 1Pk View
Limit ¢heck PARS M2[1] 51.23 dBp¥Y/m
100 BEpRAT - L M1 |5.4600 GHz
M1[1] H 97.18 dBpY/m
5.8140 GHz
90 dBpw/m
20 dBpwim
FCC 15,209 @3M 1G-40G PEAK SGHz
SU LBV
60 dBpw/m
Mz Mww
S0 dBpv/m ] Y I [l b
40 dBpv/m VWJ. Lt NMW
20 dBpwfm
20 dBpwfm
10 dBpvfm
Start 1.0 GHz 691 pts Stop 8.0 GHz
B
] [ ] Measuring... 'IIIIIIII “ 07ig?é25':;g %

Date: 7.MAR.2018 15:35:55

Radiated Emissions, 5814 MHz (port A), 1 — 8 GHz, VP, @3m — Pre-scan
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TEST REPORT
FCC Part 15.207 and 15.209
Report no.: 332888-03-002

Spectrum | In%: I

Ref Level 107.00 dBpY/m @ RBW 1 MHz

j» ALt 10de  SWT 28 ms @ VBW 3 MHz Mode auto Sweep
TOF

@ 1Pk Max

Limit ¢heck PARBS M2[1] 51.21 dBp¥/m
100 BB - - 5.4600 GHz
mi[1]| Mt 94.42 dBpV/m
5.7360 GHz

90 depv/m

20 depvfm

FCC 15,209 @3M 1G-40G PEAK SiGHz
FULBHYIT

60 dBpv/m

M2 M
50 dBLv/m y ,»EW‘J o b b ]

g™
MW
40 depvm M“’"'*"J ol
20 dBpv/m
20 dBpv/m
10 dBpvfm
Start 1.0 GHz 691 pts Stop 8.0 GHz
]
] [ ] Measuring... QERERRNEE g6 07032018 y

Date: 7.MAR.2018 16:01:52

Radiated Emissions, 5736 MHz (port B), 1 — 8 GHz, HP, @3m — Pre-scan

Spectrum | In%: I

Ref Level 107.00 dBp¥/m @ RBW 1 MHz

j& Attt 10dE  SWT 23 ms @ VBW 3 MHz  Mode asuto Sweep
TDF

@ 1Pk Max

Limit ¢heck PARS M2[1] 50.73 dBp¥Y/m
100 HEpR/R - - 5.4600 GHz

M1[1]| 1 92.39 dBpY/m
A 5.7360 GHz

90 dBpw/m

20 dBpwfm

FCC 15,209 @3M 1G-40G PEAK SGHz
FU LBV

60 dBpw/m

50 depv/m s W WM%N%

MWWM 1
40 dBpv/m L PR

P
20 dBpwfm
20 dBpwfm
10 dBpvfm
Start 1.0 GHz 691 pts Stop 8.0 GHz
O
I | Measuring...  WRRNNRAED i e

Date: 7.MAR.2018 15:59:58

Radiated Emissions, 5736 MHz (port B), 1 — 8 GHz, VP, @3m — Pre-scan
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TEST REPORT
FCC Part 15.207 and 15.209
Report no.: 332888-03-002

Spectrum | In%: I
Ref Level 107.00 dBpv/m @ RBW 1 MHz
| Attt 10 dB SWT 28 ms & ¥YBW 3 MHz Mode Auto Sweep
TDF
@ 1Pk Max
Limit ¢heck PABS M2[1] 52.00 dBp¥Y/m
100 gmfj;.c 15.2n9 £3M 1G-40 L M1 |5.4600 GHz
M1[1] 97.84 dBp¥/m
5.7560 GHz
90 depv/m
20 depv/m
FCC 15,209 @3M 1G-40G PEAK SiGHz
S UBHY I
60 dBpv/m
Mz w/“’"ffh\n
50 dBpv/m T o ot st b
40 B/ s LWL
30 dBpim
20 depv/m
10 dBpv/m
Start 1.0 GHz 691 pts Stop 8.0 GHz
R
] [ ] Measuring... 'IIIIIII' “ 07#?&252;2 y

Date: 7.MAR.2018 16:26:38

Radiated Emissions, 5762 MHz (port B), 1 — 8 GHz, HP, @3m — Pre-scan

Spectrum | In%: I

Ref Level 107.00 dBpv/m @ RBW 1 MHz
| Att 10 dB SWT 28 ms & ¥YBW 3 MHz Mode Auto Sweep
TDF
@ 1Pk Max
Limit ¢heck PARS M2[1] 51.39 dBp¥Y/m
100 Hhmfiﬁﬂm‘ — M1 5.4600 GHz
M1[1] ¥ 96.08 dBpY/m
5.7560 GHz
90 dBpvm
20 dBpv/m
FCC 15,209 @3M 1G-40G PEAK SiGHz
SU LBV
60 dBpv/m
M2 m
Y o™ M 1
50 dBpv/m by L proco oy
WWMM
40 dBuv/m Mw L ,,‘W
20 dBpvm
20 dBpvm
10 dBpv/m
Start 1.0 GHz 691 pts Stop 8.0 GHz
——
] [ ] Measuring... IIIIIIII' “ 07#3&242;: y

Date: 7.MAR.2018 16:24:58

Radiated Emissions, 5762 MHz (port B), 1 — 8 GHz, VP, @3m — Pre-scan
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TEST REPORT
FCC Part 15.207 and 15.209
Report no.: 332888-03-002

Spectrum | In%:[ I

Ref Level 107.00 dBpv/m @ RBW 1 MHz

|& Att 10de  SWT 23 ms @ ¥YBW 3 MHz  Mode asuto Sweap
TODF

@ 1Pk Max
Limit ¢heck PARS M1[1] 97.36 dBpY/m
100 KBRS - . M1 5.8170 GHz

90 dBpvim

20 depvim

FCC 15,209 @3M 15-40G PEAK SGHz
FULUBHVIT

60 dBpvim WAJ
50 depv/m N W’%MW

40 dBpv/m M'm ;

20 dBpvim

20 depvifm

10 dBpvfm
Start 1.0 GHz 691 pts Stop 8.0 GHz

R
I | Measuring...  WHNNRRNED W s

Date: 7.MAR.2018 16:40:32

Radiated Emissions, 5814 MHz (port B), 1 — 8 GHz, HP, @3m — Pre-scan

Spectrum | In%:[ I

Ref Level 107.00 dBpv/m @ RBW 1 MHz

| Att 10deE  SWT 25 ms @ VBW 3 MHz Mode auto Sweep
TDF

@ 1Pk Max
Limit ¢heck PABS Mi[1] 94.97 dBp¥/m
100 LRI - L 5.8170 GHz

90 dBpvim

20 dBpvim

FCC 15,209 @3M 1G-40G PEAK SGHz
AU LBV

60 dBpv/m

50 dBpv/m TR M,MVM\WW

40 dBpvim M"
30 dBpvim
20 dBpv/m
10 depv/m
Start 1.0 GHz 691 pts Stop 8.0 GHz
] [ ] Measuring... @RRRERCED 6 “7igf£:;g y

Date: 7.MAR.2018 16:38:55

Radiated Emissions, 5814 MHz (port B), 1 — 8 GHz, VP, @3m — Pre-scan
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TEST REPORT
FCC Part 15.207 and 15.209
Report no.: 332888-03-002

Spectrum | I':%: I

Ref Level 97.00 dBp¥/m @ RBW 1 MHz

j= ALt 0dB  SWT 40ms @ YBW I MHz Mode Auto Sweep
TDF

@ 1Pk View@zav View

Limit Gheck PARS M2[2] 49.59 dBp¥Y/m
a0 dbiRgE - I 17.8630 GHz
M1[1] 60.54 dBp¥/m

17.8340 GHz

20 dBpvim

FCC 15,209 @3M 1G-40G PEAK SGHZ
FULBPYAT

60 dBpv/m

M1
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50 dByv/ L —%JMWWW%
H WWWWW M
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WW e T
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20 depv/m
10 depvim
0 dBpv/m
Start 8.0 GHz 691 pts Stop 18.0 GHz

] [ ] Measuring... JRERRNEND e fs.00.201% y

Date: 8.MAR.2018 09:59:42

Radiated Emissions, 5736 MHz (port A), 8 — 18 GHz, HP, @3m — Pre-scan

Spectrum | lné? I

Ref Level 97.00 dBpv/m @ RBW 1 MHz
| ALL 0dB  SWT 40ms @ YBW 3 MHz Mode auto Sweep
TODF

@ 1Pk View@2Av View

Limit Gheck rafs mz[2] 49.30 dBpvV/m
a0 dhjien: = - 17.8480 GHz

M1[1] 60.34 dBpY/m
17.8340 GHz

B0 dBpV/m

FCC 15,209 @3M 1G-40G PEAK SGHZ
FuuBpyn

60 dBpvim

1
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M

50 dBpvm WWHWMW |t WWWW&
| oo™

230 dBpvim

20 dBpvim

10 depvfm

0 dBpvfm
Start 8.0 GHz 691 pts Stop 18.0 GHz

] [ ] Measuring... JEEREEELD 6 “sé';?'s’-;‘f:: y.
1571 Z

Date: 8.MAR.2018 09:57:15

Radiated Emissions, 5736 MHz (port A), 8 — 18 GHz, VP, @3m — Pre-scan
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TEST REPORT
FCC Part 15.207 and 15.209
Report no.: 332888-03-002

Spectrum | In%: l

Ref Level 97.00 dBpv/m @ RBW 1 MHz
| Att 0de SWT 40 ms @ Y¥YBW 3 MHz Mode Auto Sweep
TDF
@ 1Pk View@Zav View
Limit ¢heck PARS M1[1] 60.23 dBpY/m
90 ghineFRC 15209 cLaM 1G-4N | 17.8480 GHz
M2[2] 49.28 dBpY/m
17.8630 GHz
20 dBpv/m
FCC 15,209 @3M 1G-40G PEAK SGHZ
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I | Measuring..  WNRRNNED e S P

Date: 8.MAR.2018 10:02:01

Radiated Emissions, 5762 MHz (port A), 8 — 18 GHz, HP, @3m — Pre-scan

Spectrum | In%: I

Ref Level 97.00 dBp¥/m @ RBW 1 MHz
| Att 0de SWT 40 ms & ¥YBW 3 MHz Mode Auto Sweep
TDF

@ 1Pk View@2av View

Limit ¢heck PARS M2[2] 49.45 dBpY/m
o0 dhjg = I 17.8770 GHz

M1[1] 60.09 dBpY/m
17.8340 GHz
20 dBpv/m
FCC 15,209 @3M 1G-40G PEAK SGHZ
SU LBV
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] [ ] Measuring... JREREECED 96 98.03.2015 y

Date: 8.MAR.2018 10:04:49

Radiated Emissions, 5762 MHz (port A), 8 — 18 GHz, VP, @3m — Pre-scan
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TEST REPORT
FCC Part 15.207 and 15.209
Report no.: 332888-03-002

Spectrum | In%: I

Ref Level 97.00 dBpv/m @ RBW 1 MHz
| Att 0de SWT 40 ms & ¥BW 3 MHz Mode Auto Sweep
TDF

@ 1Pk View@2av View

Limit ¢heck PARS M2[2] 49.47 dBp¥Y/m
o0 dhjg = I 17.8630 GHz

M1[1] 59.50 dBp¥/m
17.8630 GHz

20 dBpv/m
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Start 8.0 GHz 691 pts Stop 18.0 GHz
] [ ] Measuring... [ UERRECLD 96 98.03.2018 y

Date: 8.MAR.2018 10:11:48

Radiated Emissions, 5814 MHz (port A), 8 — 18 GHz, HP, @3m — Pre-scan

Spectrum | In%: I

Ref Level 97.00 dBpW/m @ RBW 1 MHz
j& Att 0dE  SWT 40 ms @ VBW I MHz Mode Auto Sweep
TDF

@ 1Pk View@24v Yiew

Limit Gheck PARS M1[1] 59.98 dBpVY/m
o0 dbjRent = I 17.8340 GHz

mM2[2] 49.48 dBpv/m
17.8480 GHz
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I | Measuring...  GHRNANEED i e ons

Date: 8.MAR.2018 10:09:13

Radiated Emissions, 5814 MHz (port A), 8 — 18 GHz, VP, @3m — Pre-scan
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TEST REPORT
FCC Part 15.207 and 15.209
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Spectrum | In%: I

Ref Level 97.00 dBpY/m @ RBW 1 MHz

j& Attt 0dE  SWT 40ms @ YBW 3 MHz  Mode auto Sweep
TOF

@ 1Pk View@24v View

Limit ¢heck PARS M2[2] 49.85 dBpY/m
o0 dhjRgn: = I 17.8480 GHz

M1[1] 60.83 dBp¥Y/m
17.8340 GHz

20 dBpv/m
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][ ] Measuring... [JRRRREEED e 08.03.2018 y
37+ 4

Date: 8.MAR.2018 09:37:31

Radiated Emissions, 5736 MHz (port B), 8 — 18 GHz, HP, @3m — Pre-scan

Spectrum | II:%:I I

Ref Level 97.00 depY,/m @ RBW 1 MHz
| ALt ode SWT 40 ms & YBW 3 MHz Mode Auto Sweep
TDF

@ 1Pk View@2hav View

Limit ¢heck PaEs m2[2] 49,33 dBpY/m
90 db{Rens = . 17.8480 GHz

M1[1] 59.91 dBp¥/m
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] [ ] Measuring...  JRRRRRECD i 08.03.2018 y

Date: 8.MAR.2018 09:40:54

Radiated Emissions, 5736 MHz (port B), 8 — 18 GHz, VP, @3m — Pre-scan
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Spectrum | ln%:[ I

Ref Level 97.00 dBpv/m @ RBW 1 MHz
j& Att 0dB  SWT 40ms @ VBW 3 MHz Mode Auto Sweep
TDF
@ 1Pk View@24v View
Limit ¢heck PABRS M1[1] 59.74 dBp¥/m
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Date: 8.MAR.2018 09:48:30

Radiated Emissions, 5762 MHz (port B), 8 — 18 GHz, HP, @3m — Pre-scan

Spectrum | In%: I

Ref Level 97.00 dBpv/m @ RBW 1 MHz
j& Att 0dB  SWT 40 ms @ YBW 3 MHz Mode Auto Sweep
TDF

@ 1Pk View@2av View

Limit Gheck PARS m2[2] 49.32 dBp¥Y/m
o0 dh{ReRL: = I 17.8480 GHz

M1[1] 59.84 dBpY/m
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] [ ] Measuring... IIIIIIII' Ax 080234?;3 4

Date: 8.MAR.2018 09:43:53
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4 Measurement Uncertainty

Measurement Uncertainty Values

Test Iltem Uncertainty
Output Power +0.8 dB
Power Spectral Density +0.8 dB
Out of Band Emissions, Conducted < 3.6 GHz +0.8 dB
> 3.6 GHz +1.2dB
Spurious Emissions, Radiated < 200 MHz +4.77 dB
200 MHz - 1 GHz +5.02 dB
1 GHz - 18 GHz +4.94 dB
> 18 GHz +5.91 dB
Emission Bandwidth +4 %
Power Line Conducted Emissions +3.58 %
Spectrum Mask Measurements Frequency 5%
Amplitude +1.0dB
Frequency Error +0.6 ppm
Temperature Uncertainty +1°C

All uncertainty values are expanded standard uncertainty to give a confidence level of 95%, based on
coverage factor k=2
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5 LIST OF TEST EQUIPMENT

To facilitate inclusion on each page of the test equipment used for related tests, each item of test equipment
and ancillaries are identified (numbered) by the Test Laboratory.

Ref No Instrument/ ancillary | Manufacturer Type of instrument/ ancillary | Cal. Date Cal. Due
1-0039 Loop antenna Rohde & Schwarz HFH2-22 2017-09 2018-09
1-0040 | Biconical antenna Rohde & Schwarz HK116 2015-08 2018-08
1-0055 | LopPer antenna Rohde & Schwarz HL223 2015-08 2018-08
1-0080 | Turntable H. Deisel DS 420 - -
1-0256 Horn antenna Schwarzbeck Mess- | BBHA 9120 - -
Elektronik
1-0361 | Semi anechoic Reinhold & Mahla 3m 2017-06 2020-06
chamber
1-0364 | Antenna cable 2 Kabelwerk Eupen RF/Cord CMS / RG 214-N/7 | 2016-09 2019-09
1-0604 | EMI test receiver Rohde & Schwarz ESU8 2017-09 2018-09
1-0611 Signal analyzer Rohde & Schwarz FSV 40 2017-09 2018-09
1-0614 Log.-per. antenna Schwarzbeck Mess- | STLP 9148 Stacked Log.-Per. | 2016-11 2019-11
Elektronik Antenne
1-0615 Pre amplifier Schwarzbeck Mess- | BBV-9718 Broadband 2017-09 2018-09
Elektronik Preamplifier
1-0619 | Coaxial cable (to Huber+Suhner SF106/2x11N-651/2m 2016-09 2019-09
SAC)
1-0620 | Antenna cable 3 Huber+Suhner SF106/2x11N-651/3m 2016-09 2019-09
1-0771 | Broadband Horn Schwarzbeck Mess- | SHF-EHF Horn, 15-40GHz 2015-02 2018-03
antenna Elektronik
1-0781 Pre amplifier Schwarzbeck Mess- | BBV 9721 2017-09 2018-09
Elektronik
1-0782 | Antenna cable Huber & Suhner FB142A 2015-07 2018-07
1-0789 High Pass Filter Mini Circuits VHF-1320+ 1700-3800 MHz | 2016-09 2019-09
1-0790 | High Pass Filter Mini Circuits VHF-3100+ 3400-9900MHz | 2016-09 2019-09
1-0791 High Pass Filter Mini Circuits VHF-740+ 900-2200MHz 2016-09 2019-09
1-0870 | 10 dB Attenuator Mini Circuits BW-N10W5+ 2016-09 2019-09
1-0924 Cable 1m --- SMA 2016-09 2019-09
1-0925 Cable 1m --- SMA 2016-09 2019-09
1-0926 | Cable 1m Harbour Industries | SMA 2016-09 2019-09
1-0927 | Cable 1m Harbour Industries | SMA 2016-09 2019-09
1-0966 RF power meter DARE RPR3006W 2017-07 2018-07
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6.1 Power Line Conducted Emission
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Test Receiver

6.2 Test Site Radiated Emission

Anechoic Chamber

EUT

Non-conducting
support on Turntable,
H=0.8m

Ground Plane

Antenna
H=1-4m

Shielded Room

Test Receiver

Measurements at 1GHz and above were performed with turntable height 1.5m and with the ground plane

covered by absorbers.
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