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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 1-8460/19-01-02 and dated 2019-05-29

2.2 Application details

Date of receipt of order: 2019-05-28
Date of receipt of test item: 2019-05-28
Start of test: 2019-05-29
End of test: 2019-05-31
Person(s) present during the test: -/-

2.3 Test laboratories sub-contracted

None
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3 Test standard/s and references

Test standard Date
FCC - Title 47 CFR Part 74

RSS - 210 Issue 9 August
2016

Guidance Version

ANSI C63.4-2014 -/-

ANSI C63.10-2013 -/-

Description

FCC - Title 47 of the Code of Federal Regulations; Chapter I; 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

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

© CTC advanced GmbH
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4 Test environment

Trom | +23 °C during room temperature tests
Temperature Tmax | +50 °C during high temperature tests
Tmin -30 °C during low temperature tests
Relative humidity content 55 %
Barometric pressure 1021 hpa
Vnhom |3.00 V DC by 2 x AA batteries
Power supply Vmax [3.45 V
Vmin 255V

5 Test item

5.1 General description

Kind of test item UHF Wireless Microphones — Bodypack Transmitter

Type identification SK 300 G4, SK500 G4, SK100 G4

HMN N

PMN ewG4
HVIN SK 300 G4, SK 500 G4, SK 100 G4
FVIN 1.1.2
S/N serial number Band Aw+: 1347000011

Band Gwa1.: 1347000011
Hardware status 525479 20
Software status 1.1.0

470 MHz to 608 MHz

Band Aw+: 470 MHz to 558 MHz

also available as sub-bands Al: 470 MHz to 516 MHz

Frequency band : A: 516 MHz to 558 MHz
AS: 520 MHz to 558 MHz

Band Gwa1.: 558 MHz to 608 MHz
also available as sub-band G: 566 MHz to 608 MHz

Type of radio transmission :
Use of frequency spectrum :

Modulated carrier

Type of modulation

Analog FM

Number of channels

-

Antenna

Integrated antenna

Power supply 2.55V to 3.45 V DC by 2 x 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: 1-6614/18-01-03_AnnexA
1-6614/18-01-03_AnnexB
1-6614/18-01-03_AnnexC
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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

© CTC advanced GmbH Page 6 of 44
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6.1 Shielded fully anechoic chamber

|

Site# 3462C-2 & 3 by Industry Canada

turntable

signalling antenna

‘ n direction of rotation (360°) - elevation

equipment under test

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

system

audio &video

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 uW)

Equipment table:

=4 AALAAALAAAAALAAMLAAAAAAAAALAALAAL

unit

optional signaling

Lab / . ; Kind of Last Next
No. ltem Equipment Type Manufacturer Serial No. INV. No. Calibration | Calibration | Calibration
Double-Ridged

1 B Waveguide Horn 3115 EMCO 8812-3089 300000307 VvIKI! 07.07.2017 | 06.07.2019
Antenna 1-18.0GHz

2 AB Anechoic chamber FAC 3/5m MWB / TDK 87400/02 300000996 ev -I- -I-

3 A,B. Highpass Filter WHKJ)-(225.93/186— Wainwright 1 300003492 ev -/- -/-
EMI Test Receiver

4 AB. 20Hz- 26,5GHz ESU26 R&S 100037 300003555 k 14.09.2018 | 13.12.2019

5 AB. Bma‘é‘_’igdél_r:‘zp"f'e’ CBLU5135235 CERNEX 22010 300004491 ev oA oA

6 AB. 4UP'T;f§rWn;tCh L4491A Agilent Technologies | MY50000037 | 300004509 ne -/- -/-

NEXIO EMV- BAT EMC

7 AB Software V3.16.0.49 EMCO 300004682 ne -/- -/-

8 AB PC ExOne F+W 300004703 ne -/- -/-
TRILOG Broadband Schwarzbeck Mess -

9 A Test-Antenna 30 VULB9163 . 01029 300005379 vIKI! 07.04.2017 | 06.04.2020

MHz - 3 GHz Elektronik

© CTC advanced GmbH
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6.2 Conducted measurements normal and extreme conditions

climatic box

RF cable

Conducted measurements normal & extreme conditions

I attenuator |—| DC block I—

RF cable

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

N Item S 72 e Sl e 1o LY Calibration | Calibration | Calibration

1 A pe 'Z%"\"/erlﬁxpp'y' 6038A HP 3122A11097 | 300001204 |  VIKI! 12.12.2017 | 11.12.2020

2 A Signal- and FSW26 R&S 101455 300004528 k 19.12.2018 | 18.12.2019

Spectrum Analyzer

3 A RF'Caﬁ"g S3RD°21 Enviroflex 316 D Huber & Suhner 400001313 ev - -

4 A RF'Cat,il'i S4RD021 Enviroflex 316 D Huber & Suhner 400001314 ev A -

5 A Climatic Box VT 4011 Voetsch 5856623060001 | 54405363 ev 07.05.2018 | 06.05.2020
Industrietechnik 0

© CTC advanced GmbH
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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

+ 1 kHz
(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

No deviations from the technical specifications were ascertained
O There were deviations from the technical specifications ascertained
0 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! 2019-06-18 -/-
RSS-Gen Issue 4
Test specification Test case Tempe_r_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 4
RSS-Gen —6.12
FCC Part 74.861 (e)(5)
FCC Part 2.1049 Occupied . .
RSS-210 - G.3.2 bandwidth Nominal | Nominal | & | O | O | O o+
RSS-Gen — 6.6
FCC Part 74.861 (e)(4) T it
FCC Part 2.1055 ;”Bm'er Nominal Nominal | ® | O | O | O ;
RSS-210 - G.3.3 i "
RSS-Gen - 6.11 stability Extreme Extreme 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 Modulat_|on Nominal Nominal -/- -/-
characteristics
FCC Part 74.861 (¢)(7) [mmﬁﬁﬁgm
ETSI EN 300 422-1 v1.4.2 Nominal Nominal [ O I -/-
for analogue
(2011-08)
systems
FCC Part 74.861 (e)(3) Frequency : . n
RSS-210 - G.3.5.2 modulation Nominal | Nominal DA i
Receiver
FCC Part 74.861 (e)(7) : : . No receiver
RSS-210 — G 3.4 spurious Nominal Nominal | | O integrated!
emissions
Conducted
FEC [P a7 ) emissions Nominal Nominal O O O -/-
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:
Tested Frequencies:

Band Aw+:
Lowest Channel: 470.100 MHz
Middle Channel: 516.100 MHz
Highest Channel: 557.900 MHz

Band Gw1:
Lowest Channel: 558.100 MHz
Middle Channel:583.000 MHz
Highest Channel: 607.900 MHz

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 44
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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:

Unmodulated carrier

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 6.2 — A

Measurement uncertainty:

See sub clause 7

Limits:
FCC&IC
470 MHz to 608 MHz 250 mW (average) / 24 dBm (average)
Result:
Transmitter output power (EIRP?)
Channels Band Aw+** Band Gw1**
Peak Average Peak Average

Lowest 14.30 dBm 13.16 dBm 16.62 dBm 15.65 dBm

Middle 16.60 dBm 15.61 dBm 16.94 dBm 15.77 dBm

Highest 15.25 dBm 14.13 dBm 17.16 dBm 16.03 dBm

* Only radiated EUT available.
*) Output power set to 50 mW.

© CTC advanced GmbH
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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:

99% power occupied bandwidth

function
EUT: Modulated signal \_/vit_h max. frequency
) deviation
Test setup: See sub clause 6.2 - A

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:
Occupied bandwidth
Channels Band Aw+ Band Gw1
Lowest 98.3 kHz 98.6 kHz
Middle 96.2 kHz 97.3 kHz
Highest 95.8 kHz 97.2 kHz

© CTC advanced GmbH
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Plots: Band Aw+

Plot 1: lowest channel

(Multiview | 1 khz

(][ 2.5 kHz @)' Mod (= [

Refl Level 10

= RBW 3hH
VEW 10 kH:  Mode Au

SGL
Count 5

00/500

0 ditm
10 dom ' flr At O
T ¥
1
20 die N e— |
| |
. ! |
30 dem +
| |
| \
40 dim Y
|
50 dem 4
f \
| |
~60 dim T -
f
70 dim I|'
A .a'l "._\
=60 dimr - -
v S A
L e A VAL A o
CF 470.1 MHz 10001 pts 40.0 kHz/ Span 400.0 kHz
2 Marker Table
Type | Rel | Tre | H-Value | ¥-Walue Function Function Result ]
ML 1 470.132997 MHz -4.79 dBm Qi Bw 98.256297895 kHz
Tl 1 470050534 MHz +13.91 dBm Oic Bw Centrald 470.099662104 MHz
T2 1 470,1487903 MHz -14.59 dém Occ Bw Freq Offset -327.896311343 Hz
Jil o eody  NNENEN e
09:21:11 19.01.2018
Plot 2: middle channel
muttiview [1kiz (1) 25kHz  (med (=]
Ref Level 10.00 d&m = REW 3 hkHz SG6L
ALL dE SWT 1.4 ms(~32r VEW 10 kH:  Mode Au Count 500/500
o dim e
:’ !
]
10 dBm ( -
| —
20 dite t
|
1
30 dem T
|
J
40 dom ! -
| Y
|
|
50 dim i
|
| |
=60 dim + l!
| \
70 dem
.-';\“-'“\
=0 dim: i - = -
) i / el o
s s e s
CF 516.1 MHz 10001 pts 40.0 kHz/ Span 400.0 kHz
2 Marker Table
Type | Rel | Tre | H-Value | Y¥-Walue Function Function Result ]
ML 1 516.130677 MHz 2.15 dBm 96.291640205 kHz
Tl 1 5160516397 MHz -7.56 dBm 516.099785563 MHz
T2 1 516.1479214 MHz -7.39 dBm Occ Bw Freq Offset -214,43715179 Hz
vondy  EENNEREED bl Trer

09:13:47 19.01.2018

Page 14 of 44

© CTC advanced GmbH



Test report no.: 1-8460/19-01-02-A

CTC I|| advanced

member of RWTUV group

Plot 3: highest channel
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Plot 2: middle channel
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10.3 Transmitter frequency stability

Measurement:

Measurement parameter

Detector:

Peak

Sweep time:

Auto

Resolution bandwidth:

1Hz /10 Hz /100 Hz

Video bandwidth:

3 x resolution bandwidth

wide enough to follow the frequency

Span: drift
Trace mode: clear/write/view
. CW signal or MC with measurement
EUT: s
method description
Test setup: See sub clause 6.2 - B

Measurement uncertainty:

See sub clause 7

Limits:

FCC & IC

470 MHz to 608 MHz £ 50 ppm

Results: Band Aw+, lowest channel

Temperature / Voltage Frequency (MHz) Deviation (kHz) Deviation (ppm)
-30 °C / Vom 470.098222 -1.778 -3.782
-20 °C / Vnom 470.099268 -0.732 -1.557
-10 °C / Vnom 470.100543 0.543 1.155

0 °C/ Vrom 470.101103 1.103 2.346

+10 °C / Vhom 470.100815 0.815 1.734
+20 °C / Vhom 470.100210 0.210 0.447
+30 °C / Vhom 470.099929 -0.071 -0.151
+40 °C / Vnom 470.099648 -0.352 -0.749
+50 °C / Vnom 470.099573 -0.427 -0.908
+20 °C / Vnom - 15% 470.100257 0.257 0.547
+20 °C / Vhom 470.100210 0.210 0.447
+20 °C / Vrom + 15% 470.100236 0.236 0.502
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Results: Band Aw+, middle channel

Temperature / Voltage

Frequency (MHz)

Deviation (kHz)

Deviation (ppm)

-30 °C / Vnom 516.097013 0.013 0.025
-20 °C / Vnom 516.099775 -0.225 -0.436
-10 °C / Vnom 516.101066 1.066 2.066

0 °C / Vnom 516.101061 1.061 2.056

+10 °C / Vom 516.100578 0.578 1.120
+20 °C / Vnom 516.100261 0.261 0.506
+30 °C / Vnom 516.099903 -0.097 -0.188
+40 °C / Vnom 516.099597 -0.403 -0.781
+50 °C / Vnom 516.099433 -0.567 -1.099
+20 °C / Vrom - 15% 516.100254 0.254 0.492
+20 °C / Vnom 516.100261 0.261 0.506
+20 °C / Vnom + 15% 516.100240 0.240 0.465

Results: Band Aw+, highest channel

Temperature / Voltage

Frequency (MHz)

Deviation (kHz)

Deviation (ppm)

-30 °C / Vnom 557.897382 -2.618 -4.693
-20 °C / Vnom 557.900004 0.004 0.007
-10 °C / Vnom 557.900733 0.733 1.314

0 °C/ Vrnom 557.901126 1.126 2.018

+10 °C / Vom 557.900836 0.836 1.499
+20 °C / Vnom 557.900120 0.120 0.215
+30 °C / Vnom 557.899792 -0.209 -0.375
+40 °C / Vinom 557.899502 -0.498 -0.893
+50 °C / Vnom 557.899346 -0.654 -1.172
+20 °C / Vrom - 15% 557.900190 0.189 0.339
+20 °C / Vnom 557.900120 0.120 0.215
+20 °C / Vrom + 15% 557.900221 0.221 0.396
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Results: Band Gwl, lowest channel

Temperature / Voltage Frequency (MHz) Deviation (kHz) Deviation (ppm)
-30 °C / Vnom 558.094087 -0.713 -1.278
-20 °C / Vnom 558.098904 -1.096 -1.964
-10 °C / Vnom 558.098904 -1.096 -1.964

0 °C / Vnom 558.100140 0.140 0.251

+10 °C / Vhom 558.100418 0.418 0.749
+20 °C / Vhom 558.100268 0.268 0.480
+30 °C / Vhom 558.100261 0.261 0.468
+40 °C / Vnom 558.100891 0.591 1.059
+50 °C / Vnom 558.100701 0.701 1.256
+20 °C / Vnom - 15% 558.100273 0.273 0.489
+20 °C / Vhom 558.100268 0.268 0.480
+20 °C / Vrom + 15% 558.100245 0.245 0.439

Results: Band Gw1, middle channel

Temperature / Voltage Frequency (MHz) Deviation (kHz) Deviation (ppm)
-30 °C / Vnom 582.994101 -0.999 -1.714
-20 °C / Vnom 582.997520 -2.480 -4.254
-10 °C / Vnom 582.999151 -0.849 -1.456

0 °C/ Vnom 583.000215 0.215 0.369

+10 °C / Vhom 583.000288 0.288 0.494
+20 °C / Vnom 583.000266 0.266 0.456
+30 °C / Vnom 583.000305 0.305 0.523
+40 °C / Vnom 583.000389 0.389 0.667
+50 °C / Vhom 582.000769 0.770 1.321
+20 °C / Vnom - 15% 583.000252 0.255 0.437
+20 °C / Vhom 583.000266 0.266 0.456
+20 °C / Vnom + 15% 583.00301 0.301 0.516
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Results: Band Gwl, highest channel

Temperature / Voltage

Frequency (MHz)

Deviation (kHz)

Deviation (ppm)

-30 °C / Vnom 607.893528 -0.072 -0.119
-20 °C / Vnom 607.897623 -2.377 -3.910
-10 °C / Vnom 607.899054 -0.946 -1.556

0 °C / Vnom 607.900176 0.176 0.290

+10 °C / Vom 607.900303 0.303 0.499
+20 °C / Vnom 607.900213 0.213 0.350
+30 °C / Vnom 607.900138 0.138 0.227
+40 °C / Vnom 607.900359 0.359 0.591
+50 °C / Vnom 607.900817 0.817 1.344
+20 °C / Vrom - 15% 607.900186 0.186 0.306
+20 °C / Vnom 607.900213 0.213 0.350
+20 °C / Vnom + 15% 607.900129 0.129 0.212
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10.4 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 chapter 6.1- A/ B

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
S 47 MHz to 74 MHz
A 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 nwW 20.0 nwW

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

the authorized bandwidth

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 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: Band Aw+ (Included Band A1)
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Plot 3: highest channel, spurious emissions, 25 MHz — 12.75 GHz
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Plot 2: middle channel, spurious emissions, 25 MHz — 12.75 GHz
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10.5 Modulation characteristics

Method of measurement:

The audio frequency response was measured in accordance with EIA/TIA 603. The plots shows 10 curves with
different modulation levels, the test frequency is varied from 15 Hz to 20 kHz.

Plots: Band Aw+

Plot 1: lowest channel, 10 curves with voltage and frequency variation

Freguency GEN RUNNING

Input Peak
‘ (H 4&5? U EE&B N WENALRAN sup rernivatED
(H OFF *

GENERATOR ———[ 0(A) 00X x(A)
- Low Dist  OFF CRNTY 2.c937 abr W 117206 kiz 00000 |
- DC Offset OFF

- Equalizer OFF Ll CH1, vs GEN FREQ -Hz

- SWEEF CTRL AUTO SWEEP
- Next Step ANLR 5YNC
- X fAxis FRE(JUENCY
- 2 fixis UOLTAGE

FREQUENCY
{ Spacing LOG POINTS
{ Start 15.000 Hz
{ Stop 25.000 kHz
{ Points 50
UOLTAGE

- Spacing LOG POINTS
- Start 100.00 nV
- Stop 1.0000 U
- Points

20 40 100 300 1k Zk 4k 10k 3ok
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Plot 2: middle channel, 10 curves with voltage and frequency variation
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Plot 3: highest channel, 10 curves with voltage and frequency variation
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Plots: Band Gw1l

Plot 1: lowest channel, 10 curves with voltage and frequency variation
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Plot 2: middle channel, 10 curves with voltage and frequency variation
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Plot 3: highest channel, 10 curves with voltage and frequency variation

Freguency GEN RUNNING

Input Peak
‘ (H ‘1658 U "389 N WENSERAN sup rernivatED
(H OFF ’

GENERATOR ———— | # o(A) o(X) =(f1)
Low Dist OFF

; 25443 air W u1zes iz 0 ]
- DC Offset OFF

- Equalizer OFF dBP CH1, vs  GEN FREQ -Hz

- SWEEP CTRL AUTO SWEEP
- Next Step ANLR 5YNC
- X fixis FRE(JUENCY
- 2 fixis UOLTAGE

|

FREQUENCY

{ Spacing LOG POINTS
{ Start 15.000 Hz
{ Stop 25.000 kHz
{ Points 50

VDLTAGE

- Spacing LOG POINTS
- Start 100.00 nU

- Stop 1.0000 U

- Points

20 40 100 300 1k Zk 4k 10k 3ok

© CTC advanced GmbH Page 29 of 44



Test report no.: 1-8460/19-01-02-A CTC I|| advanced

member of RWTUV group

10.6 Necessary bandwidth (BN) for analogue systems

Measurement:
Measurement parameter
Detector: Peak / Average (-90 dBc point only)
Sweep time: Auto
Resolution bandwidth: 1 kHz
Video bandwidth: 1 kHz
Span: fc - 1 MHz to fc + 1 MHz (2 MHZz)
Trace mode: Max hold/view
EUT: CW and MC
Test setup: See sub clause 6.2 - D
Measurement uncertainty: See sub clause 7

Limits: according to ETSI EN 300 422-1 v1.4.2 (2011-08)

FCC & IC
Signal within the spectrum mask:
0dB
Unmodulated
-10 carrier
reference
-20
fc - 0,358 fc +0,35B
-30
| \ ®
| \
-60
<€ B > 70
-80
-90
= | -100
B B
fc-1MHz fc-B fc-E fc fc+5 fc+B fc+1MHz
fc = Transmitter carrier frequency
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Plots: Band Aw+, lowest channel

Plot 1: Unmodulated carrier reference (with pilot-tone)

11:59:23 02022018

Multiview | BN Transient 5
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Sub Block & Center 470,00 MHz Tx Power 14.75 dBm REW 1.000 kHz
Tx Bandwidth  3.840 MHz
Range Low Range Up | | Frequency | Power Abs | Power Rel ALimit 1
1,000 MHz 200.000 kHz 0 kHz 469.12310 MHz -96.21 dBm -110.96 dB -22.50 dB
~200.000 kHz -100.000 kHz 1.000 kHz 469.80010 MHz -92.02 dBm -106.76 dB -26.78 dB
-100.000 kHz 70,000 kHz 1.000 kHz 469.90010 MHz -80.30 dBm -95.05 dB -35.19 dB
70.000 kHz 100.000 kHz 1.000 kHz 470.09990 MHz -79.49 dBm -94.24 dB -34.37 dB
100.000 kHz 200.000 kHz 1.000 kHz 470.19610 MHz -91.63 dBm -106.38 dB -27.16 dB
200.000 kHz 1,000 MHz 1.000 kHz 470.96650 MHz -97.62 dBm -112.37 dB -22.78 dB
] Ly e
11:58:59 02.02.2018
Plot 2: Modulated carrier with the weighted noise source
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Range Low Range Up | RBW | Frequency | Power Abs | Power Rel ALimit 1
1,000 MHz 200.000 kHz 1.0 2 469.05910 MHz -97.55 dBm -114.87 dB -25.61 dB
~200.000 kHz -100.000 kHz 1.000 kHz 469.89710 MHz -53.83 dBm -71.15 dB -10.57 dB
-100.000 kHz 70,000 kHz 1.000 kHz 469.90490 MHz -45.03 dBm -62.36 dB -8.89 dB
70.000 kHz 100.000 kHz 1.000 kHz 470.09990 MHz -58.21 dBm -75.52 dB -15.67 dB
100.000 kHz 200.000 kHz 1.000 kHz 470.10050 MHz -59.07 dBm -76.40 dB -16.30 dB
200.000 kHz 1,000 MHz 1.000 kHz 470.98190 MHz -97.44 dBm -114.76 dB -24.99 dB
il wandy  NRANRRNEN |
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Plots: Middle channel

Plot 1: Unmodulated carrier reference (with pilot-tone)
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Plot 2: Modulated carrier with the weighted noise source

Multiview ° Spectrum .

Ref Level 7.61 dBm Offset 20de = BEW ZkHz Coempatible R2SFSY
ALL Od8 SWT  14ms(~15ms) ® VBW 10kHz Mode Aute FET
2ot}

Mi[1] 461 dBm
516.13180 MHz

0422

-10

20 divm

50 dBm-

70 dim L {

0t —

PRI Y PO | PRV PRI LT
50 dim
CF 516.1 MHz 691 pts 200.0 kHz/ Span 2.0 MHz

maasuring..  IENENNENR L] n&:..:!;g

f N M, oo [ Nl
J\x\j\”'w."'r#l.u-”'f“ Aol YA l.'r"' ) w)'ﬂ e A
1

15:22:22 30.01.2019

© CTC advanced GmbH Page 32 of 44



Test report no.: 1-8460/19-01-02-A advanced

member of RWTUV group

cTc|

Plots: Band Aw+, highest channel

Plot 1: Unmodulated carrier reference (with pilot-tone)

12:01:05 02022018

Multiview | BN Transient 5
Ref Level 200 dBm Offser 10.00 dB Compatible B35 FSY Mode Auto FFT SGL
Count 20/20
o dilm‘)" 200 I
10 dim 4 .\I
| 1
-0 dim + +
| ||I \
20 dn |
| | | 1
-40 dim | i
50 d8 S
5 . ,’ '
|
i / Ll ih
-60 Y
7T V=
70 dim e ’ 1| e
] | \ I
-B0 din +i +
T
50 dim .ua)“M erbena,
CF 558.0 MHz 10001 pis Z00.0 kHz/ Span 2.0 MHz
2 Result Summary
Sub Block & Center  558.00 MHz Tx Power 14.81 dBm REW 1.000 kHz
Tx Bandwidth  3.840 MHz
Range Low Range Up | | Frequency | Power Abs Power Rel ALimit 1
1,000 MHz 200.000 kHz 0 kHz 557.01090 MHz -97.60 dBm -112.41 dB -22.55 dB
~200.000 kHz -100.000 kHz 1.000 kHz 557.80490 MHz -88.05 dBm -102.86 dB -23.84 dB
-100.000 kHz 70,000 kHz 1.000 kHz 557.90010 MHz -78.52 dBm -93.33 dB -33.46 dB
70.000 kHz 100.000 kHz 1.000 kHz 558.09970 MHz -78.38 dBm -93.19 dB -33.59 dB
100.000 kHz 200.000 kHz 1.000 kHz 558.19970 MHz -88.50 dBm -103.32 dB -23.38 dB
200.000 kHz 1,000 MHz 1.000 kHz 558.95770 MHz -95.03 dBm -109.85 dB -20.37 dB
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Plot 2: Modulated carrier with the weighted noise source
Multiview | BN Transient 5
Ref Level 200 dBm Offser 10.00 dB Compatible B35 FSY Mode Auto FFT SGL
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2 Result Summary
Sub Block A Center  558.00 MHz Tx Power 16,97 dBm REW 1.000 kHz
Tx Bandwidth  3.840 MHz
Range Low Range Up | RBW Frequency | Power Abs | Power Rel ALimit 1
1,000 MHz 200.000 kHz 1.0 2 557.03730 MHz -96.88 dBm -113.86 dB -24.32 dB
~200.000 kHz -100.000 kHz 1.000 kHz 557.89870 MHz -55.73 dBm -72.71 dB -12.45 dB
-100.000 kHz 70,000 kHz 1.000 kHz 557.90010 MHz -55.38 dBm -72.35dB -12.48 dB
70.000 kHz 100.000 kHz 1.000 kHz 558.09950 MHz -58.65 dBm -75.62 dB -16.29 dB
100.000 kHz 200.000 kHz 1.000 kHz 558.10030 MHz -58.49 dBm -75.46 dB -15.40 dB
200.000 kHz 1,000 MHz 1.000 kHz 558.99170 MHz -93.22 dBm -110.19 dB -20.29 dB
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Plots: Band Gw1, lowest channel

Plot 1: Unmodulated carrier reference (with pilot-tone)

Multiview | BN Transient 5 v
Ref Level 500 dBm Offser 10.00 dB Compatible R23S FSY Mode Suto FFT SGL
Count 20/20
| 1
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il
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1
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£0 dim .hl ] i
] ‘1'|||
~70 di | e | I e —
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£0 dim IJ i/ \fk‘
CF 558.0 MHz 10001 pis Z00.0 kHz/ Span 2.0 MHz
2 Result Summary
Sub Block A Center  558.00 MHz Tx Power 1535 dBm REW 1.000 kHz
Tx Bandwidth 3.840 MHz
Range Low Range Up | Frequency | Power Abs | Power Rel ALimit 1
1,000 MHz 200.000 kHz 0 kHz 557.01730 MHz -96.74 dBm -112.09 dB -22,30 dB
~200.000 kHz -100.000 kHz 1.000 kHz 557.80330 MHz -88.35 dBm -103.70 dB -24.36 dB
-100.000 kHz 70,000 kHz 1.000 kHz 557.90070 MHz -77.00 dBm -92.35 dB -33.28 dB
70.000 kHz 100.000 kHz 1.000 kHz 558.09990 MHz -78.09 dBm -93.44 dB -33.57 dB
100.000 kHz 200.000 kHz 1.000 kHz 558.19610 MHz -88.50 dBm -103.85dB -24.63 dB
200.000 kHz 1,000 MHz 1.000 kHz 558.98710 MHz -96.50 dBm -111.85dB -22.01 dB
] Ly s

12:20:16 02022018

Plot 2: Modulated carrier with the weighted noise source

Multiview | BN Transient B "
Ref Level 500 dBm Offser 10.00 dB Compatible R23S FSY Mode Suto FFT SGL
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) 1
40 ditm Jl( 18
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E0 dim JI \\"‘
b
CF 558.0 MHz 10001 pis Z00.0 kHz/ Span 2.0 MHz
2 Result Summary
Sub Block & Center  558.00 MHz Tx Power 18.69 dBm REW 1.000 kHz
Tx Bandwidth 3.840 MHz
Range Low Range Up | RBW Frequency | Power Abs | Power Rel ALimit 1
1,000 MHz 200.000 kHz 1.0 2 557.08030 MHz -95.82 dBm -114.51 dB -25.52 dB
~200.000 kHz -100.000 kHz 1.000 kHz 557.89990 MHz -51.23 dBm -69.93 dB -9.91 dB
-100.000 kHz 70,000 kHz 1.000 kHz 557.90110 MHz -48.18 dBm -66.87 dB -8.34 dB
70.000 kHz 100.000 kHz 1.000 kHz 558.09610 MHz -50.96 dBm -69.65 dB -14.85 dB
100.000 kHz 200.000 kHz 1.000 kHz 558.10210 MHz -54.85 dBm -73.54 dB -13.12 dB
200.000 kHz 1,000 MHz 1.000 kHz 558.99950 MHz -96.82 dBm -115.51 dB -25.52 dB
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Plots: Band Gw1, middle channel

Plot 1: Unmodulated carrier reference (with pilot-tone)

Ref Level 1500 d8m  Offser 10.00 45 Mode Auto FFT

SGL
Count 20/20
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2 Result Summary
Sub Block A Center  583.00 MHz Tx Power 21.34 dBm REW 1.000 kHz
Tx Bandwidth 3.840 MHz
Range Low Range Up | | Frequency | Power Abs | Power Rel ALimit 1
1,000 MHz 200.000 kHz He 582.78450 MHz -83.16 dBm -104.50 dB -24.31 dB
~200.000 kHz -100.000 kHz 1.000 kHz 582.80090 MHz -82.76 dBm -104.10 dB -24.28 dB
-100.000 kHz 70,000 kHz 1.000 kHz 582.90030 MHz -72.87 dBm -94.21 dB -34.61 dB
70.000 kHz 100.000 kHz 1.000 kHz 583.09990 MHz -72.68 dBm -94.02 dB -24.15dB
100.000 kHz 200.000 kHz 1.000 kHz 583.19690 MHz -82.63 dBm -103.97 dB -24.59 dB
200.000 kHz 1,000 MHz 1.000 kHz 583.20770 MHz -82.92 dBm -104.26 dB -24.16 dB
] Ly i
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Plot 2: Modulated carrier with the weighted noise source

Ref Level 15.00 d&m

Offset 10,00 &5

Mode Suto FFT
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2 Result Summary
Sub Block A Center  583.00 MHz Tx Power 24.70 dBm REW 1.000 kHz
Tx Bandwidth  3.840 MHz
Range Low Range Up | RBW Frequency | Power Abs | Power Rel ALimit 1
1,000 MHz 200.000 kHz 1.0 2 582.79770 MHz -82.94 dBm -107.64 dB -27.61 dB
~200.000 kHz -100.000 kHz 1.000 kHz 582.89490 MHz -48.06 dBm -72.76 dB -11.74 dB
-100.000 kHz 70,000 kHz 1.000 kHz 582.90110 MHz -44.35 dBm -69.05 dB -10.51 dB
70.000 kHz 100.000 kHz 1.000 kHz 583.09990 MHz -50.73 dBm -75.42 dB -15.56 dB
100.000 kHz 200.000 kHz 1.000 kHz 583.10250 MHz -50.18 dBm -74.88 dB -14.38 dB
200.000 kHz 1,000 MHz 1.000 kHz 583.20730 MHz -8§2.58 dBm -107.28 dB -27.18 dB
J" wandy  NRANRRNEN ]
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Plots: Band Gwl1, highest channel

Plot 1: Unmodulated carrier reference (with pilot-tone)
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2 Result Summary
Sub Block & Center 608,00 MHz Tx Power 19.67 dBm RBW 1.000 kHz
Tx Bandwidth 3.840 MHz
Range Low Range Up | | Frequency | Power Abs | Power Rel ALimit 1
1,000 MHz 200.000 kHz 0 kHz 607.01210 MHz -94.79 dBm -114.45 dB -24.61 dB
~200.000 kHz -100.000 kHz 1.000 kHz 607.80330 MHz -85.60 dBm -105.27 dB -25.93 dB
-100.000 kHz 70,000 kHz 1.000 kHz 607.90010 MHz -75.46 dBm -95.12 dB -35.26 dB
70.000 kHz 100.000 kHz 1.000 kHz 608.09950 MHz -74.86 dBm -94.52 dB -24.66 dB
100.000 kHz 200.000 kHz 1.000 kHz 608.18950 MHz -84.68 dBm -104.35dB -26.45 dB
200.000 kHz 1,000 MHz 1.000 kHz 608.20350 MHz -85.68 dBm -105.35dB -25.30 dB
| Reay LT

12:33:12 05.02.2018

Plot 2: Modulated carrier with the weighted noise source

12:33:36 05.02.2018
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2 Result Summary
Sub Block A Center  608.00 MHz Tx Power 22,71 dBm REW 1,000 kHz
Tx Bandwidth  3.840 MHz
Range Low Range Up | RBW | Frequency | Power Abs | Power Rel ALimit 1
1,000 MHz 200.000 kHz 1.0 2 607.79570 MHz -84.30 dBm -107.01 dB -26.96 dB
~200.000 kHz -100.000 kHz 1.000 kHz 607.89730 MHz -49.22 dBm -71.93 dB -11.39 dB
-100.000 kHz 70,000 kHz 1.000 kHz 607.90510 MHz -40.52 dBm -63.23 dB -10.03 dB
70.000 kHz 100.000 kHz 1.000 kHz 608.09970 MHz -53.38 dBm -76.09 dB -16.49 dB
100.000 kHz 200.000 kHz 1.000 kHz 608.10050 MHz -54.11 dBm -76.82 dB -16.72 dB
200.000 kHz 1,000 MHz 1.000 kHz 608.22690 MHz -8§5.29 dBm -108.00 dB -27.67 dB
Il wandy  NRANRRNEN ]

© CTC advanced GmbH

Page 36 of 44



Test report no.: 1-8460/19-01-02-A

CTC ||| advanced

member of RWTUV group

10.7 Frequency modulation

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
5 . .
Analyzer function: 99% power ?ccup|ed bandwidth
unction
EUT: Modulated signal with frequency varied
) between 50 Hz and 15 kHz
Test setup: See sub clause 6.2 - D

Measurement uncertainty:

See sub clause 7

Limits:

FCC & IC

Frequency deviation up to a maximum of £ 75 kHz
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Plots: Band Aw+

Plot 1: lowest channel, max hold with frequency variation from 50 Hz to 15 kHz
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Type | Rel | Tre | H-Value | ¥-Walue Function Function Result
ML 1 470.10128 MHz -3.98 dBm Qi Bw 37.306533574 kHz
Tl 1 470.0812001 MHz -20.42 dBm Oic Bw Centrald 470.099853361 MH
T2 1 470.1185066 MHz -19.96 dém Qcc Bw Frag Offset -146.638079673
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Plot 2: middle channel, max hold with frequency variation from 50 Hz to 15 kHz
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ML 1 516.09984 MHz 3.28 dBm Qi Bw 35.164591739 kHz
Tl 1 516.082291 MHz +13.90 dBm Oic Bw Centrald 516.009873322
T2 1 516.1174556 MHz -12.50 dBm Qcc Bw Frag Offset -126.678480083
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Plot 3: highest channel, max hold with frequency variation from 50 Hz to 15 kHz
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Plots: Band Gw1l

Plot 1: lowest channel, max hold with frequency variation from 50 Hz to 15 kHz
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Plot 2: middle channel, max hold with frequency variation from 50 Hz to 15 kHz
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Plot 3: highest channel, max hold with frequency variation from 50 Hz to 15 kHz
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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
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Annex B Document history

Version Applied changes Date of release

-/- Initial release 2019-05-29

-A Editorial Changes HVIN / FVIN 2019-06-18

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

first page last page

Deutsche Akkreditierungsstelle GmbH Deutsche Akkreditierungsstelle GmbH

Entrusted according to Section 8 ion 1 Akk in ion with Section 1
subsection 1 AkkStelleGBY
Signatory to the Multilateral Agreernents of EA, ILAC and LAF for Mutual Recognition

Accreditation

The Deutsche Akkreditierungsstelle GmbH attests that the testing laboratary
CTC advanced GmbH
Untertiickheimer StraBe 6-10, 66117 Saarbriicken

15 competent under the terms of DIN EN I50/IEC 17025:2005 to carry out tests in the following
Fimids

ign (TC) and ic Compatibility (EMC) for Canadian
Standards

The scereditation certificate shall anly apply in connection with the notice of accreditation of
11.01.2019 with the accreditation number D-PL-12076-01 and s valid wntil 21,04.2021. 1t
eamprises the cover sheet, the reverse side of the cover sheat and the following annex with a
total of 7 pages.

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

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

Deutsche Akkreditierungsstelle GmbH

according ion B subsection 1 in with Section 1
subsection 1 AkkStelleGEV
Signatary to the Multilateral Agreements of EA, ILAC and IAF for Mutual Recognition

Accreditation

The Deutsche Akkreditierungsstelle GmbM attests that the testing labaratory

CTC advanced GmbH
Untertiirkheimer Strafie 6-10, 66117 Saarbrilcken

is competent under the terms of DIN EN IS0/IEC 17025:2005 to carry out tests in the folowing
||||| s

ion [FCC

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

HHHHHHH A END OF TEST REPORT #HHHHHHHHHHHHHHH
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