CTC || advanced

member of RWTUV group

* Bundesnetzagentur
| TEST REPORT

Test report no.: 1-8780/19-01-02-A

BMNetzA-CAB-02/21-102

Testing laboratory Applicant
CTC advanced GmbH Sennheiser electronic GmbH & Co. KG
Untertuerkheimer Strasse 6 — 10 Am Labor 1
66117 Saarbruecken / Germany 30900 Wedemark / GERMANY
Phone: +49681598-0 Phone: +49 5130 600-0
Fax: + 49681598 -9075 Contact: Nils Knauer
Internet:  http://www.ctcadvanced.com e-mail:  Nils.Knauer@sennheiser.com
e-mail:  mail@ctcadvanced.com Phone:  +49 5130/600-9524

Accredited Testing Laboratory:
The testing laboratory (area of testing) is accredited
according to DIN EN ISO/IEC 17025 (2005) by the

Deutsche Akkreditierungsstelle GmbH (DAKKS) Manufacturer
The accreditation is valid for the scope of testing Sennheiser electronic GmbH & Co. KG
procedures as stated in the accreditation certificate Am Labor 1

starting with the registration number: D-PL-12076-01. 30900 Wedemark / GERMANY

Test standard/s

FCC - Title 47 CFR FCC - Title 47 of the Code of Federal Regulations; Chapter I; Part 74 - Experimental

Part 74 radio, auxiliary, special broadcast and other program distributional services

RSS - 210 Issue 9 Spectrum Management and Telecommunications Radio Standards Specification -
Licence-Exempt Radio Apparatus: Category | Equipment

RSS - Gen Issue 5 Spectrum Management and Telecommunications Radio Standards Specification

- General Requirements for Compliance of Radio Apparatus
For further applied test standards please refer to section 3 of this test report.

Test Item
Kind of test item: Wireless Microphone
Model name: SKM 9000 / SKM 6000
FCC ID: DMOSKM9000 F |
IC: 2099A-SKM9000
Frequency: 470.200 MHz — 607.800 MHz
Technology tested: Digital Audio Transmission
Antenna: Integrated antenna
Power supply: 2.65V to 3.45 V DC by 2x AA batteries
Temperature range: -30°C to +50°C

This test report is electronically signed and valid without handwritten signature. For verification of the electronic signatures,
the public keys can be requested at the testing laboratory.

Test report authorized: Test performed:
cn=Marco Bertolino, 0=CTC advanced GmbH, cn=Tobias Wittenmeier, 0=CTC advanced
FB S ou=BTL-161128, iy~ GmbH, ou=WIT-170519,
/? -TEZL_Z;T‘ Y email=Marco.Bertolino@ctcadvanced.com, 2 email=tobias.wittenmeier@ctcadvanced.com,
e Ca £ i€ c=DE c=DE
/ 2019.12.12 09:52:03 +01'00' 2019.12.12 09:08:25 +01'00'

Marco Bertolino Tobias Wittenmeier
Lab Manager Testing Manager
Radio Communications & EMC Radio Communications & EMC


http://www.ctcadvanced.com/
mailto:mail@ctcadvanced.com
mailto:Nils.Knauer@sennheiser.com

Test report no.: 1-8780/19-01-02-A CTC ||| advanced

member of RWTUV group

1  Table of contents
=10 Y L= )l oTo] ] =10 ) £ ST OTPRR 2
A C 1= a1 = T o o] o 1= L1 0] o PSR RR 3
2.1 NOtES AN AISCIAIMEN ...ttt e e e e e e s bbb et e e e e e e e aanbb e e e e e e e e e s annbaeeeaaaeeas 3
2 N AN o] o] [T oF= U4 Lo g W = = V1 £ ORI 3
2.3 Testlaboratories SUD-CONTrACIEA .......oooiiiiiiiiii e 3
Test standard/s, references and aCCreditatioNS .. ....oc..eiiiiiii i e e e 4
O K =T} =T 0 VAT oY ] 4 1= oL PSP T T UUUPPPRRPTN: 5
BLIC=ES] AL =T o PR PPU PSRRI 5
L N C T o L= = Tl o [T oy ] o) {1 oY o B RSP PPTTPPP 5
5.2 Additional INFOIMEAatION ....coiiiiiii ettt e s e e e sb e e e e nnreee s 5
SR B L=t od g1 o X AT Y o L 4 L= IR C=E] A=Y= 0 o O 6
6.1  Shielded fully aneCchoiC ChamMBEr .......ooi e e e e 7
6.2  CONAUCTED MEBASUTEIMENTS ..oiiiiiiiiii ittt ettt e st e e e st e e e e s sabe e e e e stbe e e e s sabeeeessbbeeeesssbeeeesanbeeaeann 8
A V= T- T U =T 0 L= oL Q0T T =T = U A RS 9
8  Summary Of MEASUIEMENT FESUILS .ottt e et e e e e e e e s nbbbe e e e e e e e e snnbeeeeas 10
(S Ao Lo [ A ol g - Ul oTeT ¢ 4 1=T 0] &3 U P PPETPT PP 11
10 MEASUIEMENT FESUILS .ttt e e e e ettt e e e e e e s bbb be e e e e e e e e snbbbbeeeaaeeeaannnbnneeas 12
10.1 TranSMItter OULPUL POWET ....eeiiiiieiiiiite ettt e ettt e e e e e s et e e e e e e e s e aababe e e e e e e e e aannbbeeeaaaeeas 12
10.2 Occupied DANAWILTN ...ttt e e e et e e e e e e e e s nbbe e e e e e e e e e annes 19
10.3 Transmitter unwanted emissions (radiated) ........ccceeiviiiiiiiieie e 24
11 (@0 1=Y=T Y A o] o 1 PR RTP PP 32
Annex A L1 o 11T USSR 33
Annex B [T Tod UL a1 =Y o) T3 {1/ S 34
Annex C Accreditation Certificate — D-PL-12076-01-04 .........coiouiiiiiiiiieeiiiiee ettt sieee e sreee e saeee e 34
Annex D Accreditation Certificate — D-PL-12076-01-05 .........coccitiiiiiiieeiiiiee e siiee e sieee e sbeee e sneeee e 35

© CTC advanced GmbH Page 2 of 35




Test report no.: 1-8780/19-01-02-A CTC ||| advanced

member of RWTUV group

2 General information

2.1 Notes and disclaimer

The test results of this test report relate exclusively to the test item specified in this test report. CTC advanced
GmbH does not assume responsibility for any conclusions and generalizations drawn from the test results with
regard to other specimens or samples of the type of the equipment represented by the test item.

The test report may only be reproduced or published in full. Reproduction or publication of extracts from the report
requires the prior written approval of CTC advanced GmbH.

The testing service provided by CTC advanced GmbH has been rendered under the current "General Terms and
Conditions for CTC advanced GmbH".

CTC advanced GmbH will not be liable for any loss or damage resulting from false, inaccurate, inappropriate or
incomplete product information provided by the customer.

Under no circumstances does the CTC advanced GmbH test report include any endorsement or warranty
regarding the functionality, quality or performance of any other product or service provided.

Under no circumstances does the CTC advanced GmbH test report include or imply any product or service
warranties from CTC advanced GmbH, including, without limitation, any implied warranties of merchantability,
fitness for purpose, or non-infringement, all of which are expressly disclaimed by CTC advanced GmbH.

All rights and remedies regarding vendor’s products and services for which CTC advanced GmbH has prepared
this test report shall be provided by the party offering such products or services and not by CTC advanced GmbH.
In no case this test report can be considered as a Letter of Approval.

This test report is electronically signed and valid without handwritten signature. For verification of the electronic
signatures, the public keys can be requested at the testing laboratory.

This test report replaces the test report with the number 1-8780/19-01-02 and dated 2019-12-10

2.2 Application details

Date of receipt of order: 2019-10-17
Date of receipt of test item: 2019-11-29
Start of test: 2019-12-02
End of test: 2019-12-03
Person(s) present during the test: -/-

2.3 Test laboratories sub-contracted

None
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3 Test standard/s, references and accreditations

Test standard
FCC - Title 47 CFR Part 74

RSS - 210 Issue 9

RSS - Gen Issue 5

Guidance

ANSI C63.4-2014

ANSI C63.10-2013

ETSI EN 300 422-1 V1.4.2

Accreditation

D-PL-12076-01-04

D-PL-12076-01-05

Date

August
2016

April 2018

Version

2011-08

Description

Telecommunication and EMC Canada
https://www.dakks.de/as/ast/d/D-PL-12076-01-04.pdf KA7AYS

Description

FCC - Title 47 of the Code of Federal Regulations; Chapter |; Part
74 - Experimental radio, auxiliary, special broadcast and other
program distributional services

Spectrum Management and Telecommunications Radio Standards
Specification - Licence-Exempt Radio Apparatus: Category |
Equipment

Spectrum Management and Telecommunications Radio Standards
Specification
- General Requirements for Compliance of Radio Apparatus

Description

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

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

Wireless Microphones; Audio PMSE up to 3 GHz; Part 1: Class A
Receivers;

Harmonised Standard covering the essential requirements of
article 3.2 of Directive 2014/53/EU

v,
SN,

a‘ﬁ}fim {( DAKKS

Deutsche

Akkreditierungsstelle
D-PL-12076-01-04

Yy,
SN,

Telecommunication FCC requirements 513);\\%% (( DAKKS
https://www.dakks.de/as/ast/d/D-PL-12076-01-05.pdf K/ A rangsstelle

D-PL-12076-01-05
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4 Test environment

Temperature

Trhom |+22 °C during room temperature tests
Tmax | NO tests under extreme temperature conditions performed.
Tmin | No tests under extreme temperature conditions performed.

Relative humidity content

55 %

Barometric pressure

1021 hpa

Power supply

Viom |3.0 V DC by 2x AA batteries
Vmax | NO tests under extreme temperature conditions performed.
Vmin | No tests under extreme temperature conditions performed.

5 Test item

5.1 General description

Kind of test item

Wireless Microphone

Model name SKM 9000 / SKM 6000
HMN -/-

PMN SKM 9000 / SKM 6000
HVIN SKM 9000 / SKM 6000
FVIN 1.1.48

S/N serial number No information available
Hardware status 572022

Software status N/A

Firmware status 1.1.48

Frequency band

470.200 MHz - 607.800 MHz

Frequency range:

Al - A4: 470.2 MHz, 514.0 MHz, 558.0 MHz
A5 - AB US: 550.0 MHz, 579.0 MHz, 607.8 MHz

Type of radio transmission :
Use of frequency spectrum :

Modulated carrier

Type of modulation Pi/4 DQPSK
Al-A4: 420
Number of channels AB-A8 290

Antenna

Integrated antenna

Power supply

2.65 V to 3.45 V DC by 2x AA batteries

Temperature range

-30°C to +50°C

5.2 Additional information

The content of the following annexes is defined in the QA. It may be that not all of the listed annexes are
necessary for this report, thus some values in between may be missing.

Test setup and EUT photos are included in test report:

1-8780_19-01-01_AnnexA
1-8780_19-01-01_AnnexB
1-8780_19-01-01_AnnexC

© CTC advanced GmbH
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6  Description of the test setup

Typically, the calibrations of the test apparatus are commissioned to and performed by an accredited calibration
laboratory. The calibration intervals are determined in accordance with the DIN EN ISO/IEC 17025. In addition to
the external calibrations, the laboratory executes comparison measurements with other calibrated test systems
or effective verifications. Weekly chamber inspections and range calibrations are performed. Where possible, RF
generating and signaling equipment as well as measuring receivers and analyzers are connected to an external
high-precision 10 MHz reference (GPS-based or rubidium frequency standard).

In order to simplify the identification of the equipment used at some special tests, some items of test equipment
and ancillaries can be provided with an identifier or number in the equipment list below (Lab/Item).

Agenda: Kind of Calibration

k calibration / calibrated EK limited calibration

ne not required (k, ev, izw, zw not required) zZw cyclical maintenance (external cyclical
maintenance)

ev periodic self verification izw internal cyclical maintenance

Ve  long-term stability recognized g blocked for accredited testing

vikl!  Attention: extended calibration interval

NK!  Attention: not calibrated *) next calibration ordered / currently in progress
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6.1 Shielded fully anechoic chamber

Site# 3462C-2 & 3 by Industry Canada

‘ n direction of rotation (360°) - elevation

equipment under test

(!

turntable

signalling antenna

direction of rutation:(SEU“} - azimuth

service panel — AC, DC,
USB, RS232, N and SMA

tri-log antenna

harn antenna

RAM — radiation absorbent material

amplifier

control room

EMI receiver

audio &video
system

turntable /

antenna controller

relay switch unit

power supply

Measurement distance: tri-log antenna and horn antenna 3 meter

OP=AV+D-G+CA
(OP-radiated output power; AV-analyzer value; D-free field attenuation of measurement distance;
G-antenna gain+amplifier gain; CA-loss signal path)

Example calculation:

OP [dBm] = -65.0 [dBm] + 50 [dB] - 20 [dBi] + 5 [dB] = -30 [dBm] (1 pW)

Equipment table:

=4 AALAAALAAAAALAAMLAAAAAAAAALAALAAL

unit

optional signaling

No. :‘tgzl Equipment Type Manufacturer Serial No. INV. No. (Iéglli(:)?;tion I(_ZZISitbration ('\:lzlxitbration
1 AB Anechoic chamber FAC 3/5m MWB / TDK 87400/02 300000996 ev -/- -/-
Double-Ridged
2 B Waveguide Horn 3115 EMCO 9107-3697 300001605 vIKI! 27.02.2019 | 26.02.2021
Antenna 1-18.0GHz
8 AB Switch / Control Unit 3488A HP * 300000199 ne -/- -/-
EMI Test Receiver
4 AB 20Hz- 26,5GHz ESU26 R&S 100037 300003555 k 14.09.2018 | 13.12.2019
B Highpass Filter WHK1.1/15G-10SS Wainwright 3 300003255 ev -/- -/-
TRILOG Broadband Schwarzbeck Mess -
6 A Test-Antenna 30 VULB9163 . 295 300003787 vIKI! 19.02.2019 | 18.02.2021
Elektronik
MHz - 3 GHz
7 g | Broadband Amplifier | ~p) 5184540 CERNEX 22049 300004481 ev - -
0.5-18 GHz
8 AB 4UP'T;f§rWn;tCh L4491A Agilent Technologies | MY50000037 | 300004509 ne -/- -/-
9 AB NEXIO EMV- BAT EMC V3.19.1.9 EMCO 300004682 ne -/- -/-
Software
10 AB PC ExOne F+W 300004703 ne -I- -I-

© CTC advanced GmbH
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6.2 Conducted measurements

Conducted measurements normal conditions

RF cable
EUT I attenuator |—| DC block I— spectrum analyzer

power supply cable

€« - >

signaling unit power supply

OP = AV + CA
(OP-output power; AV-analyzer value; CA-loss signal path)

Example calculation:
OP [dBm] = 6.0 [dBm] + 11.7 [dB] = 17.7 [dBm] (58.88 mW)

Equipment table:

Lab / . . Kind of Last Next

M- Item (=G Type Manufacturer Serial No. 1399 Mo Calibration | Calibration | Calibration

1 A Power Supply 2X30V Zentro 870008 300000830 NK! - -

2 A Arb'giﬁ’ef;g‘lf“"” 33220A Agilent Technologies | MY44051717 | 300004164 |  vIKI! 11.12.2017 | 10.12.2019
Signal- and

3 A | Spectrum Analyzer 2 FSW26 R&S 101455 300004528 k 19.12.2018 | 18.12.2019
Hz - 26 GHz

4 A RF Cable BNC RG58 Huber & Suhner 400001209 ev -/- -/-
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7 Measurement uncertainty

Measurement uncertainty

Test case

Uncertainty

Transmitter output power

+3dB

Occupied bandwidth

+ 3 kHz to 10 kHz
(depends on the used RBW)

Transmitter frequency stability

+1Hzto1lkHz
(depends on the used RBW)

Transmitter unwanted emissions (radiated or conducted)

Radiated: +3dB
Conducted: +0.5dB

Modulation characteristics

/-

Necessary bandwidth (BN) for analogue systems

+1kHz
(depends on the used RBW)

Frequency modulation

+ 3 kHz
(depends on the used RBW)

Spurious emissions conducted below 30 MHz (AC conducted)

+2.6dB

© CTC advanced GmbH
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8 Summary of measurement results

O No deviations from the technical specifications were ascertained
O There were deviations from the technical specifications ascertained
X This test report is only a partial test report.
The content and verdict of the performed test cases are listed below.
TC Identifier Description Verdict Date Remark
FCC Part 74
RF-Testing RSS - 210, Issue 9 See table! 2019-12-12 -/-
RSS-Gen Issue 5
Test specification Test case Tempgr_ature VoIt_a_ge c Incinalne | Remark
clause conditions |conditions
FCC Part 74.861 (e)(1)(ii)
FCC Part 2.1046) Transmitter . .
RSS-210 - G.3.1 output power Nominal Nominal 0o o -
RSS-Gen — Issue 5
FCC Part 74.861 (e)(5)
FCC Part 2.1049 Occupied . .
RSS-210 - G.3.2 bandwidth Nominal | Nominal Do o .
RSS-Gen — Issue 5
FCC Part 74.861 (e)(4) . . .
ECC Part 2.1055 'I]::ggzzrlgir Nominal Nominal O | "
RSS-210 - G.3.3 -
RSS-Gen — Issue 5 stability Extreme Extreme | O | O | O
FCC Part 74.861 (e)(6) Transmitter
FCC Part 74.861 (e)(7) unwanted
RSS-210-G.3.4 emissions Nominal Nominal O O O -/-
ETSI EN 300 422-1 v1.4.2 (radiated or
(2011-08) conducted)
FCC Part 2.1047 Modulayog Nominal Nominal -/- -/-
characteristics
FCC Part 74.861 (¢)(7) bar’\]'jv‘;ie dstf]a(réN)
ETSI EN 300 422-1 v1.4.2 Nominal Nominal O O | Od -/-
for analogue
(2011-08)
systems
FCC Part 74.861 (e)(3) Frequency . . n
RSS-210 - G.3.5.2 modulation Nominal | Nominal | & | O | O /
Receiver No
SCIC [Part 7L (BT spurious Nominal Nominal | | U | receiver
RSS-210-G.3.4 o .
emissions integrated!
Conducted
FEC e 15107 emissions Nominal Nominal O O O -I-
FCC Part 15.207 <30 MHz

Note: C = Compliant; NC = Not compliant; NA = Not applicable; NP = Not performed

© CTC advanced GmbH
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9 Additional comments

Reference documents: None

Special test descriptions: None

Configuration descriptions: The EUT has been tested in LD Mode (Link Density Mode)

Test mode: No test mode available.
Test signal is applied to the transmitter.

Antennas and transmit Operating mode 1 (single antenna)
operating modes: - Equipment with 1 antenna,

© CTC advanced GmbH Page 11 of 35
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10 Measurement results

10.1 Transmitter output power

Measurement:

Measurement parameter

Detector:

Peak (worst case) / Average (RMS)

Sweep time:

Auto / 20s

Resolution bandwidth:

> emission bandwidth

Video bandwidth:

> resolution bandwidth

EUT configuration:

Span: > 2 times emissions bandwidth
Trace mode: Max. hold
Peak:

Transmitter without NF tone

RMS:
Modulate the transmitter with a 2.5 kHz tone
at a level 16 dB higher than that required to
produce a frequency deviation of + 75 kHz,
or to produce 50% of the manufacturer’'s
rated deviation, whichever is less.

Test setup:

See sub clause 6.1A & 6.2A

Measurement uncertainty:

See sub clause 7

Limits:
FCC & IC
470 MHz to 608 MHz 250 mW (average) / 24 dBm (average)
Result:
Al-Ad

Frequency (MHz)

transmitter output power (dBm)

Conducted e.r.p. e.i.r.p.
Peak Average Peak Average Peak Average
470.2 -1.7 -5.4 0.8 -2.9 3.0 -0.8
514.0 -0.8 -4.6 4.5 0.7 6.7 2.9
558.0 -0.9 -4.6 6.2 2.5 8.4 4.7
A5-A8
transmitter output power (dBm)
Frequency (MHz) Conducted e.r.p. e.i.r.p.
Peak Average Peak Average Peak Average
550.0 -4.0 -7.7 -0.6 -4.3 2.0 -2.2
579.0 -1.7 -5.4 2.8 -0.9 5.0 1.3
607.8 -1.9 -5.6 3.6 -0.1 5.8 2.1

© CTC advanced GmbH
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Plots: A1-A4

Plot 1: lowest channel, conducted peak power
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Plot 3: middle channel, conducted peak power

MultiView =  Spectrum n Spectrum 2 H Spactrum 3 n Spectrum 4 H .
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Plot 4: middle channel, conducted average power
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Plot 5: highest channel, conducted peak power

MultiView
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Plot 6: highest channel, conducted average power
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Plots: A5-A8
Plot 1: lowest channel, conducted peak power
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Plot 2: lowest channel, conducted average power
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Plot 3: middle channel, conducted peak power
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Plot 5: highest channel, conducted peak power

MultiView =  Spectrum n Spectrum 2 H Spactrum 3 n Spectrum 4 H .
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Plot 6: highest channel, conducted average power
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10.2 Occupied bandwidth

Measurement:

Measurement parameter

Detector:

Peak

Sweep time:

Auto

Resolution bandwidth:

1 % to 5 % of the occupied bandwidth

Video bandwidth:

3 x resolution bandwidth

Span:

2 x emission bandwidth

Trace mode:

Max. hold

Analyzer function:

function

99% power occupied bandwidth

EUT:

deviation

Modulated signal with max. frequency

Test setup:

See sub clause 6.2A

Measurement uncertainty:

See sub clause 7

Limits:

FCC & IC

470 MHz to 608 MHz 200 kHz

modulating circuit.

Occupied bandwidth 99%. Other than single sideband or independent sideband transmitters — when
modulated by a 2500 Hz tone at an input level 16 dB greater than that necessary to produce 50 percent
modulation. The input level shall be established at the frequency of maximum response of the audio

Result:
Al-A4
Occupied bandwidth
Channels OBW Lowest frequency Highest frequency
470.2 MHz 103.03
514.0 MHz 102.87 470.148 558.015
558.0 MHz 101.75
A5-A8
Occupied bandwidth
Channels OBW Lowest frequency Highest frequency
550.0 MHz 102.81
579.0 MHz 102.47 549.949 607.851
607.8 MHz 102.68
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Plots: A1-A4

Plot 1: lowest channel

MultiView =  Spectrum n Spectrum 2 H Spectrum 3 n Spectrum 4 n .

Ref Level 10.00 dBm  Offset 0.20 d& & REW 3 kHz
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T2 1 4702512207 MHz -19.76 dBm Occ Bw Frag Offset -282.200562087 Hz

measuring...  NENNNNEER L “‘:Ef:'::

12:48:47 03.12.2019

Plot 2: middle channel

MultiView =  Spectrum n Spectrum 2 H Spectrum 3 n Spectrum 4 n .
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12:54:49 03.12.2019
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Plot 3: highest channel

MultiView =  Spectrum

n Spectrum 2

Ref Level 10.00 dBm  Offset 0.20 d& & REW 3 kHz

H Spectrum 3

n Spectrum 4 n
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T 1 557.9485342 MHz -19.40 dBm Oic Bw Centrold 557.999937508 MHz
T2 1 558.0513408 MHz -17.72 dBm Ot Bw Frag Offset -62.491565519 Hz

12:57:11 03.12.2019

e 03.12.2019

Measuring... [NENNNENN 18710
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Plots: A5-A8

Plot 1: lowest channel

MultiView =  Spectrum n Spectrum 2 H Spectrum 3 n Spectrum 4 n .

Ref Level 10.00 dBm  Offset 0.20 d& & REW 3 kHz
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measuring...  [HERNNENN e “"g#}:
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Plot 2: middle channel

MultiView =  Spectrum n Spectrum 2 H Spectrum 3 n Spectrum 4 n .

Ref Level 10.00 dBm  Offset 0.20 d& & REBW 3 kHz
ALL 19d8  SWT 40 ms & VBW 10kHz Mode Sweep
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T2 1 5790509535 MHz -18.95 dBm Occ Bw Freq Offset -279.193728924 H2

measuring...  [HERNNENN e “"g&!‘::

13:05:46 03.12.2019

© CTC advanced GmbH

Page 22 of 35




Test report no.: 1-8780/19-01-02-A CTC ||| advanced

member of RWTUV group

Plot 3: highest channel

MultiView =  Spectrum n Spectrum 2 H Spectrum 3 n Spectrum 4 n .

Ref Level 10.00 dBm  Offset 0.20 d& & REW 3 kHz

ALL 19d8  SWT 40 ms & VBW 10kHz Mode Sweep
1 Ocoupied Bandwidth
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2 Marker Table
ML 1 607.787319 MHz =10.17 dBm Qoc Bw 102.679686453 kHz
Ti 1 607.7459303 MHz -21.35 dBm Occ Bw Centroid GO7 E00270114 MHz
T2 1 G07.85161 MHz -20.18 dBm Occ Bw Freq Offset 270.113688946 H2

measuring...  [THERNNENR ““"’gﬂg;
13:08:28 03.12.2019
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10.3 Transmitter unwanted emissions (radiated)

Measurement:
Measurement parameter
Detector: Peak (prescan) / RMS
Sweep time: Auto

Resolution bandwidth:

See table below!

Video bandwidth:

See table below!

Span: 100 MHz steps!
Trace-Mode: Max. hold
EUT: MC with max frequency deviation

Used equipment:

See sub clause 6.1A,B & 6.2A

Measurement uncertainty:

See chapter 7

Frequency being measured

Measuring receiver bandwidth

25 MHz to 30 MHz

9 kHz to 10 kHz

30 MHz to 1 000 MHz

100 kHz

>1 000 MHz

1 MHz

Limits:
FCC & IC (according to ETSI EN 300 422-1 v1.4.2 (2011-08))
Max. spurious level
Stat 47 MHz to 74 MHz
gL 87.5 MHz to 118 MHz Other frequencies All frequencies

174 MHz to 230 MHz < 1000 MHz > 1000 MHz
470 MHz to 862 MHz

Operating 4.0 nW 250 nW 1.00 pyw

Standby 2.0 nW 2.0 nW 20.0 nW

FCC&IC

accordance with the following schedule:

The mean power of emissions shall be attenuated below the mean output power of the transmitter in

On any frequency removed from the operating frequency by
more than 50 percent up to and including 100 percent of the 25 dB

authorized bandwidth: at least

On any frequency removed from the operating frequency by
more than 100 percent up to and including 250 percent of

the authorized bandwidth

35dB

On any frequency removed from the operating frequency by
more than 250 percent of the authorized bandwidth: at least

43 + 10log10 (mean output power in watts) dB

© CTC advanced
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Results:

carrier frequency (MHz)

unwanted emission
frequency (MHz)

Limit

level (dB) / (dBm)
or remark

All detected emissions are more than 20 dB below the limit.
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Plots: radiated

Plot 1: 470.2 MHz, spurious emissions, 25 MHz — 12.75 GHz
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Plot 3: 558.0 MHz, spurious emissions, 25 MHz — 12.75 GHz
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Plot 5: 579.0 MHz, spurious emissions, 25 MHz — 12.75 GHz
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Plots: conducted,
Plot 1: 470.2 MHz, spectrum mask
MultiView =  Spectrum n Spectrum 2 H Spactrum 3 n Spectrum 4 n .
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Plot 2: 514.0 MHz, spectrum mask
MultiView =  Spectrum n Spectrum 2 H Spactrum 3 n Spectrum 4 n .
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Plot 3: 558.0 MHz, spectrum mask
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Plot 4: 550.0 MHz, spectrum mask
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Plot 5: 579.0 MHz, spectrum mask
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Plot 6: 607.8 MHz, spectrum mask
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11 Observations

No observations except those reported with the single test cases have been made.
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Annex A Glossary
EUT | Equipment under test
DUT | Device under test
UUT | Unit under test
GUE | GNSS User Equipment
ETSI | European Telecommunications Standards Institute
EN | European Standard
FCC | Federal Communications Commission
FCC ID | Company Identifier at FCC
IC | Industry Canada
PMN | Product marketing name
HMN | Host marketing name
HVIN | Hardware version identification number
FVIN | Firmware version identification number
EMC | Electromagnetic Compatibility
HW | Hardware
SW | Software
Inv. No. | Inventory number
S/N or SN | Serial number
C | Compliant
NC | Not compliant
NA | Not applicable
NP | Not performed
PP | Positive peak
QP | Quasi peak
AVG | Average
OC | Operating channel
OCW | Operating channel bandwidth
OBW | Occupied bandwidth
OOB | Out of band
DFS | Dynamic frequency selection
CAC | Channel availability check
OP | Occupancy period
NOP | Non occupancy period
DC | Duty cycle
PER | Packet error rate
CW | Clean wave
MC | Modulated carrier
WLAN | Wireless local area network
RLAN | Radio local area network
DSSS | Dynamic sequence spread spectrum
OFDM | Orthogonal frequency division multiplexing
FHSS | Frequency hopping spread spectrum
GNSS | Global Navigation Satellite System
C/No | Carrier to noise-density ratio, expressed in dB-Hz

© CTC advanced GmbH

Page 33 of 35




Test report no.: 1-8780/19-01-02-A

CTC ||| advanced

member of RWTUV group

Annex B

Document history

Version

Applied changes

Date of release

-

Initial release

2019-12-10

-A

Editorial Changes (Section 9) 2019-12-12

Annex C

Accreditation Certificate — D-PL-12076-01-04

first page

last page

Deutsche Akkreditierungsstelle GmbH

Entrusted according to Section 8 subsection 1 AkkStelleG in connection with Section 1
subsection 1 AkkStelleGEV
Signatory to the Multilateral Agreements of EA, ILAC and IAF for Mutual Recognition

Accreditation

The Dewtsche Akkreditierungsstelie GmbH attests that the testing laboratary
CTC advanced GmbH
Untertlirkheimer Strafle 6-10, 66117 Saarbriicken

1% tempetent under the terms of DN EN ISO/IEC 170252005 to carry aut tests in the following
fields:

{TC) and a [ ibility (EMC) for Canadian
Standards

The acereditation certificate shall anly apply in connection with the notice of accreditation of |
11.01.2019 with the accreditation number D-PL-12076-01 and is valid until 21.04 2021, it |
coamprises the caver sheet, the reverse side of the caver sheet and the following annex with a |
total of 7 pages. |

Registration number of the certificate: D-PL-12076-01-04

Franifurt am Main, 11.01.3019

Deutsche Akkreditierungsstelle GmbH

Note: The current certificate annex is published on the website (link see below) of the Accreditation
Body DAKKS or may be received by CTC advanced GmbH on request

https://www.dakks.de/as/ast/d/D-PL-12076-01-04.pdf
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Annex D Accreditation Certificate — D-PL-12076-01-05

first page

last page

(( DAKKS

Deutsche
Akkreditierungistele

Deutsche Akkreditierungsstelle GmbH

Entrusted according to Section & subsection 1 AkkStelleG In connection with Section 1
subsection 1 AkkStelleGEY
Signatory to the Multilateral Agreements of EA, ILAC and IAF for Mutual Recognition

Accreditation

The Deutsche Akkreditierungsstelle GmbH attests that the testing laboratory

CTC advanced GmbH
Untertiirkheimer Strafe 6-10, 66117 Saarbriicken

is competent wnder the terms of DIN EN ISOAEC 17025:2005 to carry out tests in the following
ids:

(FeC

The sccreditation certificate shall anty apply in connection with the notice of accreditation of
11.01.2019 with the accreditation number D-PL-12076-01 and is valid until 21.04.2021. it
comprises the cover sheet, the reverse side of the cover sheet and the following annex with a
total of 5 pages.

Registration number of the certificate: D-PL-L ZU??‘ﬂli-Ds Fa
| /
Fifi" {_
frariurt sm M, 11003015 ol sl U ity ———
thesd of Drvsion

Deutsche Akkreditierungsstelle GmbH

Note: The current certificate annex is published on the website (link see below) of the Accreditation
Body DAKKS or may be received by CTC advanced GmbH on request

https://www.dakks.de/as/ast/d/D-PL-12076-01-05.pdf
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