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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.

2.2 Application details

Date of receipt of order: 2017-11-17
Date of receipt of test item: 2017-11-14
Start of test: 2017-12-19
End of test: 2018-02-05
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
47 CFR Part 74

RSS - 210 Issue 9

Guidance

ANSI C63.4-2014

ANSI C63.10-2013

Date

August 2016

Version

-

-

Description

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 41 %
Barometric pressure 1009 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 Plug-On Transmitter

Type identification

SKP 500 G4, SKP 100 G4

HMN -/-

PMN ewG4

HVIN SKP 500 G4, SKP 100 G4

FVIN 1.1.0

S/N serial number Rad. Band Aw+: 1347000012
Band Gwl.: 1347000012

HW hardware status 525479 20

SW software status 1.1.0

Frequency band

470 MHz to 608 MHz

Band Aw+:
also available as sub-bands Al:

Band Gwa1:
also available as sub-band G:

470 MHz to 558 MHz

470 MHz to 516 MHz

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

558 MHz to 608 MHz

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

2.55 V 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:

1-4298/17-01-34_AnnexA
1-4298/17-01-34_AnnexB
1-4298/17-01-34_AnnexD

© 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

© CTC advanced GmbH Page 6 of 59
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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 | catibration | calibration
Double-Ridged
1 B Waveguide Horn 3115 EMCO 8812-3088 300001032 VIKI! 07.07.2017 | 06.07.2019
Antenna 1-18.0GHz
2 B Highpass Filter WHK1.1/15G-10SS Wainwright 37 400000148 ne -/- -/-
TRILOG Broadband
8 A Test-Antenna 30 VULB9163 Schwarzbeck 318 300003696 k 23.05.2017 | 22.05.2020
MHz - 3 GHz
4 g | Broadband Amplfier | g 5184540 CERNEX 22051 300004483 ev -I- -I-
0.5-18 GHz
5 A, B 4UP'T;f§rWn;tCh L4491A Agilent Technologies | MY50000032 | 300004510 ne -I- -I-
Intel Core i3
6 A B Computer 3220/3,3 GHz, -I- 2V2402233A54 300004591 ne -I- -I-
Prozessor
NEXIO EMV- BAT EMC
7 A B Software V3.16.0.49 EMCO -I- 300004682 ne -I- -I-
8 A B Anechoic chamber -/- TDK -/- 300003726 ne -/- -/-
EMI Test Receiver
9 A B 9kHz-26,5GHz ESR26 R&S 101376 300005063 k 14.12.2017 | 13.12.2018

© CTC advanced GmbH
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6.2 RF measurements normal and extreme conditions

climatic box

RF cable

|
| 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
Ne Item SRR Type L Siaralllitz: I (N2 Calibration | Calibration | Calibration
1 A B,C Isolating RT5A Grundig 12780 300001166 ev - -
Transformer
Signal- and
2 AB,C| oo cirum Analyzer FSW26 R&S 101455 300004528 k 20.12.2017 | 19.12.2018
3 A Climatic Box VT 4011 Voetsch | 5856623060001 | 55305363 ev 01.06.2017 | 31.05.2019
Industrietechnik 0
Multifunction
4 B synthesizer DC-600 8904A HP 2822A01203 | 300001367 vIKI! 26.01.2017 | 25.01.2020
kHz
5 B, C | Radiocom. Analyzer CMTA 84 R&S 894581/013 | 300001355 K 11.01.2018 | 10.01.2020
6 c | Audo ggg'zlz_g 2Hz uPD R&S 841074/009 | 300001236 k 29.01.2018 | 28.01.2020

© CTC advanced GmbH
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v

Sequence of testing

7.1 Sequence of testing radiated spurious 9 kHz to 30 MHz

Setup

The equipment is set up to simulate normal operation mode as described in the user manual or defined
by the manufacturer.

If the EUT is a tabletop system, it is placed on a table with 0.8 m height.

If the EUT is a floor standing device, it is placed directly on the turn table.

Auxiliary equipment and cables are positioned to simulate normal operation conditions as described in
ANSI C 63.4.

The AC power port of the EUT (if available) is connected to a power outlet below the turntable.
Measurement distance is 3 m (see ANSI C 63.4) — see test details.

EUT is set into operation.

Premeasurement*

The turntable rotates from 0° to 315° using 45° steps.

The antenna height is 1 m.

At each turntable position the analyzer sweeps with positive-peak detector to find the maximum of all
emissions.

Final measurement

Identified emissions during the pre-measurement are maximized by the software by rotating the turntable
from 0° to 360°.

Loop antenna is rotated about its vertical axis for maximum response at each azimuth about the EUT.
(For certain applications, the loop antenna plane may also need to be positioned horizontally at the
specified distance from the EUT)

The final measurement is done in the position (turntable and elevation) causing the highest emissions
with quasi-peak (as described in ANSI C 63.4).

Final levels, frequency, measuring time, bandwidth, turntable position, correction factor, margin to the
limit and limit will be recorded. A plot with the graph of the premeasurement and the limit is stored.

*)Note: The sequence will be repeated three times with different EUT orientations.

© CTC advanced GmbH Page 9 of 59
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7.2 Sequence of testing radiated spurious 30 MHz to 1 GHz

Setup

The equipment is set up to simulate normal operation mode as described in the user manual or defined
by the manufacturer.

If the EUT is a tabletop system, a table with 0.8 m height is used, which is placed on the ground plane.
If the EUT is a floor standing device, it is placed on the ground plane with insulation between both.
Aucxiliary equipment and cables are positioned to simulate normal operation conditions as described in
ANSI C 63.4.

The AC power port of the EUT (if available) is connected to a power outlet below the turntable.
Measurement distance is 10 m or 3 m (see ANSI C 63.4) — see test details.

EUT is set into operation.

Premeasurement

Final

The turntable rotates from 0° to 315° using 45° steps.

The antenna is polarized vertical and horizontal.

The antenna height changes from 1 m to 3 m.

At each turntable position, antenna polarization and height the analyzer sweeps three times in peak to
find the maximum of all emissions.

measurement

The final measurement is performed for at least six highest peaks according to the requirements of the
ANSI C63.4.

Based on antenna and turntable positions at which the peak values are measured the software maximize
the peaks by changing turntable position + 45° and antenna height between 1 and 4 m.

The final measurement is done with quasi-peak detector (as described in ANSI C 63.4).

Final levels, frequency, measuring time, bandwidth, antenna height, antenna polarization, turntable angle,
correction factor, margin to the limit and limit are recorded. A plot with the graph of the premeasurement
with marked maximum final results and the limit is stored.
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7.3 Sequence of testing radiated spurious 1 GHz to 12.75 GHz

Setup

The equipment is set up to simulate normal operation mode as described in the user manual or defined
by the manufacturer.

e Ifthe EUT is a tabletop system, a 2-axis positioner with 1.5 m height is used.
e Ifthe EUT is a floor standing device, it is placed directly on the turn table.
e Auxiliary equipment and cables are positioned to simulate nhormal operation conditions as described in
ANSI C 63.4.
e The AC power port of the EUT (if available) is connected to a power outlet below the turntable.
e Measurement distance is 3 m (see ANSI C 63.4) — see test details.
e EUT is set into operation.
Premeasurement
e The turntable rotates from 0° to 315° using 45° steps.
e The antenna is polarized vertical and horizontal.
e The antenna height is 1.5 m.
e At each turntable position and antenna polarization the analyzer sweeps with positive peak detector to

find the maximum of all emissions.

Final measurement

The final measurement is performed for at least six highest peaks according to the requirements of the
ANSI C63.4.

Based on antenna and turntable positions at which the peak values are measured the software maximizes
the peaks by rotating the turntable from 0° to 360°. This measurement is repeated for different EUT-table
positions (0° to 150° in 30°-steps) and for both antenna polarizations.

The final measurement is done in the position (turntable, EUT-table and antenna polarization) causing
the highest emissions with Peak and RMS detector (as described in ANSI C 63.4).

Final levels, frequency, measuring time, bandwidth, turntable position, EUT-table position, antenna
polarization, correction factor, margin to the limit and limit are recorded. A plot with the graph of the
premeasurement with marked maximum final results and the limit is stored.

© CTC advanced GmbH Page 11 of 59
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8 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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9  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! 2018-03-21 -/-
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 fransm| er Nominal Nominal O|oO| O ;
RSS-210 - G.3.3 i "
RSS-Gen — 6.11 stability Extreme Extreme Oo|oO| 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 f Nominal Nominal [ O I -/-
or analogue
(2011-08)
systems
FCC Part 74.861 (e)(3) Frequency : . n
RSS-210 - G.3.5.2 modulation Nominal | Nominal DA i
Receiver No
FCC Part 74.861 (e)(7) ; : . .
RSS-210 — G.3.4 spurious Nominal Nominal O O O _receiver
emissions integrated!
Conducted
FOC P Lo, 0Ty emissions Nominal Nominal 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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10 Additional comments

Reference documents: None
Special test descriptions: None
Configuration descriptions: TX Measurements are made with a device supporting band full Aw+ band.

Results are reported separately for A1 and A band.

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 14 of 59
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11 Measurement results

11.1 Transmitter output power

Measurement:
Measurement parameter

Detector: Peak (worst case) / Average (RMS)
Sweep time: Auto / 20s
Resolution bandwidth: > emission bandwidth
Video bandwidth: > resolution bandwidth
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.

EUT configuration:

Test setup: See sub clause 6.1 — A
Measurement uncertainty: See sub clause 8
Limits:
FCC & IC
470 MHz to 608 MHz 250 mW (average) / 24 dBm (average)
Result:
Transmitter output power (dBm)
Band Aw+ Band Aw+ .
Chnznnelz (Included Band A1)* (Included Band A)* B el
Peak Average Peak Average Peak Average
Lowest 11.04 -/- 14.53 -/- 10.43 -/-
Middle 15.44 -/- 10.42 -/- 14.29 -/-
Highest 14.64 -/- 9.92 -/- 13.92 -/-

*) Output power set to 50 mW.
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11.2 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
5 . .
Analyzer function: 99% power ?ccup|ed bandwidth
unction
. Modulated signal with max. frequency

EUT: _

deviation
Test setup: See sub clause 6.2 - B

Measurement uncertainty:

See sub clause 8

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 (kHz)
Band Aw+ Band Aw+
Cinznnelz (Included Band A1) (Included Band A) =l Sl
Lowest 102.0 98.9 99.4
Middle 99.3 98.5 97.6
Highest 98.9 97.6 97.6

© CTC advanced GmbH
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Plots: Band Aw+ (Included Band A1)

Plot 1: lowest channel

(Muttiview [1knz () 25kHz  (imod (2]
Ref Level 0,00 dBm = REW 5 kH:z SG6L
= VBW 10 kHz  Made Auto FFT Count 500/500
"
10 divm L "-\I
|
A
20 dim T
30 die II'I
40 dem
/| |
50 dim / ".
.": |
£0 dem /‘: \‘.‘
/ Y
-70 dbm L -
."J
£0 dim ;
/ b
T,
-60 dim — e
A A Y o A
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 470.066763 MHz -8.19 dBm Qi Bw 102.017139375 kHz
Tl 1 4700489678 MHz -21.0% dBm Oic Bw Centrald 470.099976349 MHz
T2 1 470.1 509849 MHz -19.54 dém Occ Bw Freq Offset -23.650946736 Hz
e J L - I.J'iibﬂilﬂf
09:54:38 19.01.2018

Plot 2: middle channel
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50 dim +
7
/ |
60 dim + T
.
A
=70 demr - T
£0 dim v 1 ‘\_
=
60 d s iy
Ve P el - v e
CF 493.0 MHz 10001 pts 40.0 kHz/ - Span 400.0 kHz
2 Marker Table
Type | Rel | Tre | H-Value | ¥-Walue | Function Function Result ]
ML 1 492.967243 MHz -6.65 dBm Qi Bw 99.32061348 kHz
Tl 1 492 9502178 MHz -19.94 dém Oic Bw Centrald 482 999878133 MHz
T2 1 492,0495284 MHz -18.45 dém Occ Bw Freq Offset 1,85708802 Hz
e J L - I.J'iiblilf?
09:57:33 19.01.2018
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Test report no.: 1-4298/17-02-11

Plot 3: highest channel

CTC I|| advanced

member of RWTUV group

Multiview | 1 kHz
Ref Level 0,00 dBm
ALL

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

= REW
1048 SWT 1.4ms(~32 ms) ® VBW 10 kHz

3kHz SG6L
Mode Suto FFT Count 500/500
TP M
10 die m— T
Y
e
20 dem .’." l‘
S B \
30 dive 4 \
/ |
S e
-
40 dem vt
50 dim 4
/
E0 dim 4 4
/ |
b
-70 dém e .
/ N
£0 dim —
/
! .
e,
=60 demr e =
S e\ Sinp o .
CF 515.9 MHz 10001 pts 40.0 kHz/ Span 400.0 kHz
2 Marker Table
Type | Rel | Tre | H-Value | ¥-Walue Function Function Result
ML 1 515.868363 MHz -8.53 dBm Qec Bw 98.856829586 kHz
Tl 1 5158502144 MHz 21.57 dBm Oic Bw Centrald 515.85964281 MHz
T2 1 515.9490712 MHz -20.60 dEém Qcc Bw Frag Offset
10:00:06 19.01.2018
Plots: Band Aw+ (Included Band A)

Plot 1: lowest channel

Multiview | 1 kHz
Ref Level 0,00 dBm
ALL

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

= REW
1048 SWT 1.4ms(~32 ms) ® VBW 10 kHz

-357.189563957

Count 500/500

3kHz SG6L
Mode Suto FFT
10 divm oy
/ \
/ \
20 dim . 7 ¢
! - v |
30 dem "l 4
40 dim -
i
50 dim A |
\
50 dem 1
L
=70 demr
B0 dim
| S
M
CF 516.1 MHz 10001 pts 40.0 kHz/ Span 400.0 kHz
2 Marker Table
Type | Rel | Tre | H-Value | ¥-Walue Function Function Result
ML 1 516.069963 MHz -8.49 dBm Qi Bw 98.90719397 kHz
Tl 1 516.0505549 MHz -21.19 dBm Oic Bw Centrald 516.1000085 MHz
T2 1 516.1494621 MHz -19.94 dém Qcc Bw Frag Offset
10:02:38 19.01.2018

© CTC advanced GmbH

100E37

Page 18 of 59




Test report no.:

1-4298/17-02-11

cTc|

advanced

member of RWTUV group

Plot 2: middle channel

Plot 3: highest channel

Multiview [ 1kiz ()] 2.5 khz @)' Mod (= [
Ref Level 0,00 dBm = REW 5 kH:z SG6L
ALL {32 = VBW 10 kHz  Made Auto FFT Count 500/500
10 die
20 dem
30 die
40 dem _Hf' a
50 dim :
/
€0 dim !r'
/
/
-0 damr -
7
|
B0 dim a
/
/
-50 dBm < e
YNNI Y e A V0
CF 537.0 MHz 10001 pts 40.0 kHz/ Span 400.0 kHz
2 Marker Table
Type | Rel | Tre | H-Value ¥-Walue Function Function Result ]
ML 1 536.965323 MHz -10.66 dBm Qec Bw 98.494244546 kHz
Tl 1 536950724 MHz +23.57 dBm Oic Bw Centrald 536.999571 149 M-z
T2 1 537.0492183 MHz -21.93 dém Occ Bw Freq Offset -28.851317763 Hz
e L - iu:ud:w
10:04:59 19.01.2018
MultiView TJ. kHz (]| 2.5 kHz @)' Mod ir;l =
Ref Level 0,00 dBm = REW 5 kH:z SG6L
ALL 2 ms) ® VBW 10 kHz  Mode Auto FFT Count 500/500

10 dim

20 dim-

30 dim

40 dim

50 dim

60 dim

=70 démr

BO dim-

=60 dinmr

A P
TN A,

CF 557.9 MHz

10001 pts

40,0 kHz/

2 Marker Table
Type | Rel | Tre |
M1 1

T1 1
T2 1

H-Value | ¥-Walue
557.867083 MHz -11.03 dBm
5578513663 MHz +23.82 dBm
5579480214 MHz 22.45 dém

Function
Qe Bw
Occ Bw Centrold
Occ Bw Freq Offset

Function Result
97.565146111 kHz
557.9001 48826 MHz
148826325774 Hz

10:07:15 19.01.2018

S

Span 400.0 kHz

100715
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Test report no.: 1-4298/17-02-11 advanced

member of RWTUV group

cTc|

Plots: Band Gw1l

Plot 1: lowest channel

(Muttiview [1knz () 25kHz  (imod (2]
Ref Level 0,00 dBm = REW 5 kH:z SG6L
ALL {32 = VBW 10 kHz  Made Auto FFT Count 500/500
10 die r ""“‘I T
20 dim "\I £ ]I‘I:
\, / \
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N
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. y A
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USSRV AY A
CF 558.1 MHz 10001 pts 40.0 kHz/ Span 400.0 kHz
2 Marker Table
Type | Rel | Tre | H-Value | ¥-Walue Function Function Result ]
ML 1 558.070283 MHz -9.02 dBm Qi Bw 99.428481619 kHz
Tl 1 558 0508875 MHz +22.03 dBm Oic Bw Centrald 558. 100602044 Mz
T2 1 5581503163 MHz -20.49 dém Occ Bw Freq Offset 6502.043508291 Hz
JL J veody  EEESNRNR i
10:15:45 19.01.2018

Plot 2: middle channel

muttiview [1kiz (1) 25kHz  (med (=]
Ref Level 0,00 dBm = REW 5 kH:z SG6L
2 ms) ® VBW 10 kHz  Mode Auto FFT Count 500/500
40 dim .a': - ."\-
/ |
S0 diy / |
L e 1
/ ‘I'.
/ |
60 dim - e
/ \
I -,
-70 dim + -
I.-'F "\\\
B0 dBem (;" \- -
o~
Wk eroaran v ey s i
CF 583.0 MHz 10001 pts 40.0 kHz/ Span 400.0 kHz
2 Marker Table
Type | Rel | Tre | H-Value | ¥-Walue Function Function Result ]
ML 1 582.968723 MHz -3.45 dBm Qi Bw 97.61951596 kHz
Tl 1 5829517717 MHz -16.73 dBm Oic Bw Centrald 583.000381 486 MHz
T2 1 583, 04935912 MHz -15.30 dém Occ Bw Freq Offset 581486340583 Hz
Jil o eody  NNENEN e
10:12:48 19.01.2018
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Test report no.: 1-4298/17-02-11

CTC I|| advanced

member of RWTUV group

Plot 3: highest channel

r
Multiview [ 1kiz ()] 2.5 khz @' Mod (= I
Ref Level 0,00 dBm = REW 5 kH:z SG6L
ALL 1048 SWT 1.4 ms (~32ms) ® VBW 10kHz  Mode duto FFT Count 500/500
- TOT W
3 .
10 die # Ly rfv h‘\‘
/ \ Ji \
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20 dbm rf l\_ - it
/ NI |
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30 dbm i
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/ Y
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/ ~
£0 dim + .
J e
AT S
-50 dim — = T
et P B LRV P
CF 607.9 MHz 10001 pts 40.0 kHz/ Span 400.0 kHz
2 Marker Table
Type | Rel | Tre | H-Value | ¥-Walue Function | Function Result
ML 1 607.869963 MHz -6.10 dBm Qec Bw 97.586343006 kHz
Tl 1 6078520605 MHz +15.16 dBm Oic Bw Centrald 607 900853689 MHz
T2 1 (07, 9406469 MHz -17.72 dBm Occ Bw Freq Offset 553.688763076 Hz
— — _—
L e 4 L - e
10:10:30 19.01.2018

© CTC advanced GmbH

Page 21 of 59




Test report no.: 1-4298/17-02-11

CTC ||| advanced

member of RWTUV group

11.3 Transmitter frequency stability

Measurement:
Measurement parameter
Detector: Peak
Sweep time: Auto
Resolution bandwidth: 10 Hz

Video bandwidth:

3 x resolution bandwidth

Span:

wide enough to follow the frequency

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

Measurement uncertainty:

See sub clause 9

Limits:

FCC & IC

470 MHz to 608 MHz £ 50 ppm

Results: Band Aw+ (Included Band Al), lowest channel

Temperature / Voltage Frequency (MHz) Deviation (kHz) Deviation (ppm)

-30 °C / Vnom 470.096785 -0.815 -1.734

-20 °C / Vnom 470.098946 -1.054 -2.242

-10 °C/ Vhnom 470.100247 0.247 0.526

0 °C/ Vnom 470.100837 0.837 1.781

+10 °C / Vnom 470.101078 1.078 2.293
+20 °C / Vnom 470.100560 0.560 1.191
+30 °C / Vom 470.100121 0.121 0.257
+40 °C / Vnom 470.100044 0.044 0.094
+50 °C / Vhom 470.100225 0.225 0.479
+20 °C / Vom - 15% 470.100587 0.587 1.248
+20 °C / Vnom 470.100560 0.560 1.191
+20 °C / Vnom + 15% 470.100560 0.560 1.191
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Results: Band Aw+ (Included Band Al), middle channel

Temperature / Voltage Frequency (MHz) Deviation (kHz) Deviation (ppm)
-30 °C / Vnom 492.996946 -0.354 -0.718
-20 °C / Vnom 492.999180 -0.821 -1.665
-10 °C / Vnom 493.000350 0.350 0.710

0 °C/ Vnom 493.000908 0.908 1.842

+10 °C / Vnom 493.001103 1.103 2.237
+20 °C / Vnom 493.000560 0.560 1.136
+30 °C / Vom 493.000208 0.208 0.422
+40 °C / Vnom 493.000030 0.030 0.061
+50 °C / Vnom 493.000219 0.219 0.444
+20 °C / Vnom - 15% 493.000558 0.558 1.132
+20 °C / Vnom 493.000560 0.560 1.136
+20 °C / Vnom + 15% 493.000534 0.534 1.083

Results: Band Aw+ (Included Band Al), highest channel

Temperature / Voltage Frequency (MHz) Deviation (kHz) Deviation (ppm)
-30 °C / Vnom 515.896114 0.514 0.996
-20 °C / Vnom 515.899039 -0.961 -1.863
-10 °C/ Vhnom 515.900417 0.417 0.808

0 °C/ Vrom 515.901004 1.004 1.946

+10 °C / Viom 515.901179 1.179 2.285
+20 °C / Vnom 515.900541 0.541 1.049
+30 °C / Vhom 515.900227 0.227 0.440
+40 °C / Vnom 515.900017 0.017 0.033
+50 °C / Vnom 515.900224 0.224 0.434
+20 °C / Vnom - 15% 515.900535 0.535 1.037
+20 °C / Vnom 515.900541 0.541 1.049
+20 °C / Vrom + 15% 515.900552 0.552 1.070
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Test report no.: 1-4298/17-02-11

CTC ||| advanced

member of RWTUV group

Results: Band Aw+ (Included Band A), lowest channel

Temperature / Voltage Frequency (MHz) Deviation (kHz) Deviation (ppm)
-30 °C / Vnom 516.095537 -0.063 -0.122
-20 °C / Vnom 516.099110 -0.890 -1.725
-10 °C / Vnom 516.100415 0.415 0.804

0 °C/ Vnom 516.100929 0.929 1.800

+10 °C / Vnom 516.101159 1.159 2.246
+20 °C / Vnom 516.100521 0.521 1.010
+30 °C / Vom 516.100220 0.220 0.426
+40 °C / Vnom 516.100002 0.002 0.004
+50 °C / Vnom 516.100199 0.199 0.386
+20 °C / Vrom - 15% 516.100517 0.517 1.002
+20 °C / Vnom 516.100521 0.521 1.010
+20 °C / Vnom + 15% 516.100510 0.510 0.988

Results: Band Aw+ (Included Band A), middle channel

Temperature / Voltage Frequency (MHz) Deviation (kHz) Deviation (ppm)
-30 °C / Vnom 536.996622 -0.078 -0.145
-20 °C / Vnom 536.998687 -1.315 -2.449
-10 °C/Vnom 537.000346 0.346 0.644
0°C/Vnom 537.001059 1.059 1.972
+10 °C/ Vnom 537.001322 1.322 2.462
+20 °C/Vnom 537.000567 0.567 1.056
+30 °C/Vnom 537.000321 0.321 0.598
+40 °C / Vnom 537.000100 0.100 0.186
+50 °C / Vnom 537.000280 0.280 0.522
+20 °C/Vnom - 15% 537.000564 0.564 1.050
+20 °C/Vnom 537.000567 0.567 1.056
+20 °C/ Vnom + 15% 537.000580 0.580 1.080
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Results: Band Aw+ (Included Band A), highest channel

Temperature / Voltage Frequency (MHz) Deviation (kHz) Deviation (ppm)
-30 °C / Vnom 557.895382 -0.818 -1.466
-20 °C / Vnom 557.898605 -1.395 -2.501
-10 °C / Vnom 557.900499 0.499 0.895

0 °C/ Vnom 557.901165 1.165 2.088

+10 °C / Vnom 557.901388 1.388 2.488
+20 °C / Vnom 557.900629 0.629 1.128
+30 °C / Vom 557.900393 0.393 0.705
+40 °C / Vnom 557.900121 0.121 0.217
+50 °C / Vnom 557.900291 0.291 0.522
+20 °C / Vrom - 15% 557.900545 0.545 0.977
+20 °C / Vnom 557.900629 0.629 1.128
+20 °C / Vnom + 15% 557.900619 0.619 1.110

Results: Band Gwl, lowest channel

Temperature / Voltage Frequency (MHz) Deviation (kHz) Deviation (ppm)
-30 °C / Vnom 558.098971 -1.029 -1.844
-20 °C / Vnom 558.101433 1.433 2.568
-10 °C/Vnom 558.102935 -0.366 -0.656

0°C/Vnom 558.102662 2.665 4.775

+10 °C/ Vnom 558.102059 2.059 3.689
+20 °C/Vnom 558.100493 0.493 0.883
+30 °C/Vnom 558.100199 0.199 0.357
+40 °C / Vnom 558.099407 -0.593 -1.063
+50 °C / Vnom 558.099186 -0.814 -1.459
+20 °C/Vnom - 15% 558.100495 0.495 0.887
+20 °C/Vnom 558.100493 0.493 0.883
+20 °C/ Vnom + 15% 558.100573 0.573 1.027
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Results: Band Gw1, middle channel

Temperature / Voltage Frequency (MHz) Deviation (kHz) Deviation (ppm)
-30 °C / Vnom 582.998874 -1.126 -1.931
-20 °C / Vnom 583.001465 1.465 2.513
-10 °C / Vnom 583.003457 0.457 0.784

0 °C/ Vnom 583.002671 0.471 0.808

+10 °C / Vnom 583.002044 2.044 3.506
+20 °C / Vnom 583.000486 0.486 0.834
+30 °C / Vom 583.000131 0.131 0.225
+40 °C / Vnom 582.999358 -0.642 -1.101
+50 °C / Vnom 582.999098 -0.902 -1.547
+20 °C / Vnom - 15% 583.000471 0.471 0.808
+20 °C / Vnom 583.000486 0.486 0.834
+20 °C / Vnom + 15% 583.000426 0.426 0.731

Results: Band Gw1, highest channel

Temperature / Voltage Frequency (MHz) Deviation (kHz) Deviation (ppm)
-30 °C / Vnom 607.899767 -0.233 -0.383
-20 °C / Vnom 607.902133 2.133 3.509
-10 °C/ Vhnom 607.903260 -0.340 -0.559

0 °C/ Vrom 607.902836 0.736 1.211

+10 °C / Viom 607.902195 2.195 3.611
+20 °C / Vnom 607.900549 0.549 0.903
+30 °C / Vhom 607.900233 0.223 0.367
+40 °C / Vnom 607.899392 -0.608 -1.000
+50 °C / Vnom 607.899183 -0.817 -1.344
+20 °C / Vnom - 15% 607.900470 0.470 0.773
+20 °C / Vnom 607.900549 0.549 0.903
+20 °C / Vrom + 15% 607.900567 0.567 0.933
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Test report no.: 1-4298/17-02-11

CTC ||| advanced

member of RWTUV group

11.4 Transmitter unwanted emissions (radiated)

Limits:

Measurement:
Measurement parameter
Detector: 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 8

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

FCC & IC (according to ETSI EN 300 422-1 v1.4.2 (2011-08))

Max. spurious level

47 MHz to 74 MHz
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

The mean power of emissions shall be attenuated below the mean output power of the transmitter in
accordance with the following schedule:

On any frequency removed from the operating frequency by

more than 50 percent up to and including 100 percent of the 25dB
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

the authorized bandwidth

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
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Results:

carrier frequency (MHz)

unwanted emission
frequency (MHz)

Limit

level (dB) / (dBm)
or remark

All detected emissions are more than 10 dB below the limit.
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Test report no.: 1-4298/17-02-11
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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

dBm %g

0
-10
-20
-30
-40
-50
-60
-70
-80

-90

Plot 1
dBm %8
0

-10

-20

-30

-40

-50

-60

-70

-80

-90

\r\/\ AN
ut,//
vl HM/W/L
L
[ ]
I WWNWW M
25MHz 100M 1G 12.75GHz
Frequency
Plots: Band Aw+ (Included Band A)
: lowest channel, spurious emissions, 25 MHz — 12.75 GHz
A
e udl
K\/‘ W\/ﬂ
e i WMA /"\,,,,/‘x /\// ™ /N‘//
25MHz 100M 1G 12.75GHz

Frequency

© CTC advanced GmbH

Page 30 of 59




Test report no.: 1-4298/17-02-11

cTC|

| advanced

member of RWTUV group

Plot 2: middle channel, spurious emissions, 25 MHz — 12.75 GHz
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Plots: Band Gw1l

Plot 1: lowest channel, spurious emissions, 25 MHz — 12.75 GHz
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Plot 3: highest channel, spurious emissions, 25 MHz — 12.75 GHz
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Plot 1: lowest channel
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MultiView
Ref Level 13.00 d8m  Offset 200045 Compatible R85 FSY Mode Auto F7T SGL
Count 50/50
P2200 |
0 dim =i | ] T
101 elfe j |-l |
20 diirr it t 'ri
30 die II I
40 i |' 1
=50 dinmr JJ !
60 dim- ;P L]I T
70 dbm i — 7 T B 17
B —\.h\_/_vﬁ_/_-\v e [ W} %m‘\ L7, . ‘\_V_n_‘..‘_.__._
0 dim W f WW
CF 470.0 MHz 10001 pts 200.0 kHz/ i Span 2.0 MHz
2 Result Summary )
Sub Block & Center 470,00 MHz Tx Power 23,96 dBm RBW 2,000 kHz
Tx Bandwidth 3,840 MHz
Range Low | Range L | REW | Freguency Power Abs | Power Rel ALirmit I
-1,000 MHz -500.000 kHz 30.000 kHz 469.38890 MHz -68.51 dBm -92.47 dB -57.47 dB
500.000 kHz 200,000 kHz 2,000 kHz 469,78290 MHz -74.14 dBm -98.10 dB -63.10 dB
200,000 kHz 100.000 kHz 2,000 kHz 469.89970 MHz -55.23 dBm -79.19 dB -54.19 dB
100,000 kHz 200.000 kHz 2.000 kHz 70.10010 MHz -51.37 dBm 34 dB -50.34 dB
200.000 kHz 500.000 kHz 2,000 kHz 470.21710 MHz -74.61 dBm -98.57 dB -63.57 dB
500.000 kHz 1.000 MHz 30,000 kHz 470.51050 MHz -68.17 dBm -92.13 dB -57.13 dB
3 Marker Table B
Type | Ref | Tre | H-Value ¥-Value Function Function Result 1
M1 1 469.95744 MHz 13.47 dBm
I wondy  MMMNRAMNN W 2022010

11:04:57 02022018

12.75GHz
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Plot 2: middle channel
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-1,000 MHz -500.000 kHz 30.000 kHz 513.14830 MHz -66.08 dBm -90.20 dB -55.20 dB
500.000 kHz 200,000 kHz 2,000 kHz 513.74310 MHz -72.13 dBm -96.25 dB -61.25 dB
200,000 kHz 100.000 kHz 2,000 kHz 513.89190 MHz -54.75 dBm -78.87 dB -53.87 dB
100,000 kHz 200.000 kHz 2.000 kHz 514.10290 MHz -54.70 dBm -78.82 dB -53.82 dB
200.000 kHz 500.000 kHz 2,000 kHz 514,23770 MHz -71.33 dBm -95.45 dB -60.45 dB
500.000 kHz 1.000 MHz 30,000 kHz 514.50750 MHz -62.37 dBm -86.48 dB -51.48 dB
3 Marker Table
Type | Ref | Tre | H-Value ¥-Value Function Function Result 1
M1 1 513.95704 MHz 13.51 dBm
il L L i
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Plot 3: highest channel
Ref Level 13.00 d8m  Offset 200045 Compatible R85 FSY Mode Auto F7T SGL
Count 50/50
P2200 |
o dim T T
111 el j Il |
20 diirr it t 'ri
30 dim | I
40 i |' 1
=50 dinmr JJ !
60 dim- ;P L]I T
0 dBm | . ;
o R N e ,J %fm\ A e ey P
- W g o it e
0 dim L#WWW f WW
CF 470.0 MHz 10001 pts 200.0 kHz/ Span 2.0 MHz
2 Result Summary
Sub Block A Center 470,00 MHz Tx Power 23,96 dBm RBW 2,000 kHz
Tx Bandwidth 3,840 MHz
Range Low Range Up | REW | Frequency | Fower Abs | Power Rel ALimit I
-1,000 MHz -500.000 kHz 30.000 kHz 469.38890 MHz -68.51 dBm -92.47 dB -57.47 dB
500.000 kHz 200,000 kHz 2,000 kHz 469,78290 MHz -74.14 dBm -98.10 dB -63.10 dB
200,000 kHz 100.000 kHz 2,000 kHz 469.89970 MHz -55.23 dBm -79.19 dB -54.19 dB
100,000 kHz 200.000 kHz 2.000 kHz 470.10010 MHz -51.37 dBm -75.34 dB -50.34 dB
200.000 kHz 500.000 kHz 2,000 kHz 470.21710 MHz -74.61 dBm -98.57 dB -63.57 dB
500.000 kHz 1.000 MHz 30,000 kHz 470.51050 MHz -68.17 dBm -92.13 dB -57.13 dB
3 Marker Table
Type | Ref | Tre | H-Value ¥-Value Function Function Result 1
M1 1 469.95744 MHz 13.47 dBm
Raady [LLITITIL] A 11:04:56
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Plots: Spectrum mask, Band Gwl

Plot 1: lowest channel

Ref Level 0,00 dBm

Spectrum

Offser 2000 dB Compatible B35 FSY Made Auto FFT

SGL
Count 50/50

a2
B LG |
20 dim- IJ .'|. )
30 dim J
4J {I
40 dim ] |
20 dim | |
| 1
s | .\ :
70 e - l!‘l LW J eVl e AV
‘;ﬁ;‘-‘-:ﬂ\’ i il ttis: Mot | T ...'\'Mlnu“u_.\.'“}\
L,ﬂ....-- Iiraoh oA LA A !
50 dom R I TR
CF 558.0 MHz 10001 pts 200.0 kHz/ Span 2.0 MHz
2 Result Summary
Sub Block A Center 558,00 MHz Tx Power 10.42 dBm RBW 2,000 kHz
Tx Bandwidth 3,840 MHz
Range Low Range Up | REW | Frequency Fower Abs | Power Rel ALimit I
-1,000 MHz -500.000 kHz 30.000 kHz 557.49110 MHz -72.76 dBm -83.18 dB -48.18 dB
500.000 kHz 200,000 kHz 2,000 kHz 557.69590 MHz -81.83 dBm -92.25 dB -57.25 dB
200,000 kHz 100.000 kHz 2,000 kHz 557.89130 MHz -67.02 dBm -77.44 dB -52.44 dB
100,000 kHz 200.000 kHz 2.000 kHz 58.10230 MHz -67.86 dBm -78.28 dB -53.28 dB
200.000 kHz 500.000 kHz 2,000 kHz 558.47790 MHz -74.56 dBm -84.98 dB -49.98 dB
500.000 kHz 1,000 MHz 30.000 kHz 558.77570 MHz -64.27 dBm -74.69 dB -39.69 dB
3 Marker Table
Type | Ref | Tre | H-Value ¥-Value Function Function Result 1
M1 1 557.95644 MHz -0.10 dBm
] I—cE o
11:01:38 02.02.2018
Plot 2: middle channel
Multiview | Spectrum v
RelLevel 13.00 ddm  Offset 20,00 d& Mode Auto FFT SGL
Count 50/50
PL200
o dim i
40 d JJ
20 dBm- n
f fl
30 dim | \
40 dim J
-50 din . |
| |
60 dim- 1
— f h
70 dbr- ) S - = 4 e 4 R R
ey S "ﬂl\, W‘Mﬂ o
o0 dim L@MMM\* WM#]"Y)J’
CF 583.0 MHz 10001 pts 200.0 kHz/ i Span 2.0 MHz
2 Result Summary
Sub Block A Center 583.00 MHz Tx Power 24.60 dBm RBW 2,000 kHz
Tx Bandwidth 3,840 MHz
Range Low Range Up | REW | Frequency Fower Abs | Power Rel ALimit I
-1,000 MHz -500.000 kHz 30.000 kHz 582.42330 MHz -65.28 dBm -89.88 dB -54.88 dB
500.000 kHz 200,000 kHz 2,000 kHz 582.66270 MHz -72,55 dBm -97.15 dB -62.15 dB
200,000 kHz 100.000 kHz 2,000 kHz 582.89490 MHz -57.74 dBm -82.34 dB -57.34 dB
100,000 kHz 200.000 kHz 2.000 kHz 583.10790 MHz -57.01 dBm -81.61 dB -56.61 dB
200.000 kHz 500.000 kHz 2,000 kHz 583.22030 MHz -69.92 dBm -94.52 dB -59.52 dB
500.000 kHz 1,000 MHz 30.000 kHz 583.52450 MHz -68.05 dBm -92.65 dB -57.65 dB
3 Marker Table
Type | Ref | Tre | H-Value ¥-Value Function Function Result 1
M1 1 582.96184 MHz 12.06 dBm
Ly o
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Plot 3: highest channel

Rl Level 1500 d8m  Offser 20,00 45 Mo

de futo FFT

SGL
Count 50/50

11:07:02 05.02.2018

e G ||Trr\a'rﬂ1
o dbm | b
10 dim J |
20 dom ,I'f Lk‘l
— I |
40 dim | \
20 dim ﬁlr : \
60 dim: i 1|
UL L —— = e M '“RW( . J'"‘\'—‘ e e —
i ey ’ 4 B R I
. L b LT
CF 608.0 MHz 10001 pts 200.0 kHz/ i Span 2.0 MHz
2 Result Summary
Sub Block A Center 608,00 MHz Tx Power 27.23 dBm RBW 2,000 kHz
Tx Bandwidth 3,840 MHz
Range Low Range Up | REW | Frequency | Fower Abs | Power Rel ALimit I
-1,000 MHz -500.000 kHz 30.000 kHz 607.49990 MHz -67.29 dBm -94.52 dB -59.52 dB
500.000 kHz 200,000 kHz 2,000 kHz 607.78930 MHz -71.77 dBm -99.00 dB -64.00 dB
200,000 kHz 100.000 kHz 2,000 kHz 607.89750 MHz -54.78 dBm -82.01 dB -57.01 dB
100,000 kHz 200.000 kHz 2.000 kHz 608,10010 MHz -54.65 dBm -81.88 dB -56.88 dB
200.000 kHz 500.000 kHz 2,000 kHz 608.24250 MHz -71.15 dBm -98.38 dB -63.38 dB
500.000 kHz 1.000 MHz 30,000 kHz 608.55110 MHz -67.89 dBm -95.12 dB -60.12 dB
3 Marker Table
Type | Ref | Tre | H-Value ¥-Value Function Function Result 1
M1 1 607.96044 MHz 14.88 dBm
il wandy  NRANRRNEN |
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11.5 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: Low channel, 10 curves with voltage and frequency variation
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Input Peak
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- Spacing LOG POINTS
- Start 100.00 nV
- Stop 1.0000 U
- Points

20 40 100 300 1k 2k 4k 10k 30k
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Plot 2: Middle channel, 10 curves with voltage and frequency variation

Input Peak

Frequency

GEN RUNNING
ANL 1:TERM Z: OFF

20 40

100 300

1k Zk 4k

RMS
Wil 05629 U @00 U W 250506 ki RO
CHZ [IFF [IFF Feb 01 2013 F
Thu 14:48:06
GENERATOR —— | # 10 o(A) o(X) =(A)

: Iﬁgwufﬂfistt gg: s s451dr Wun7zes iz 0 |
- se
. Equalizer OFF dBP CH1, vs GEN FREQ ~Hz
- SWEEP CTRL AUTD SWEEF
- Next Step ANLR SYNC
- X Axis FREQUENCY
- 2 Axis UDLTAGE
FREQUENCY
{ Spacing LOG POINTS
{ Start 15.000 Hz
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Plot 3: Highest channel, 10 curves with voltage and frequency variation
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Plots: Band Gw1l

Plot 1: Low 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
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11.6 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 - C
Measurement uncertainty: See sub clause 8

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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member of RWTUV group

cTc|

Plots: Band Aw+ (Included Band A1), low channel

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

Multiview | BN
Ret Level .00 dbm  Offset 10,00 db Mode Auto FFT Ex]
Count 20/20
Lirmit PASE
o dam-BS200 |
-10 diim + -I
| 1
20 dam T T
i
<30 dim T
BIlR
40 dbm i . +
) | l 1
50 dim - i + -
/ ! N
&0 diim ” | Ay
70 d — A i E— e
N -
v !
20 dbm T L 1
CF 470.1 MHz 10001 prs 200.0 kHz/ Span 2.0 MHz
2 Result Summary
Sub Block A& Center 470,10 MHz Tx Power 13.72 dBm RBW 1.000 kHz
Tx Bandwidth  3.840 MHz
l Range Up l EBW. | irhil
1.000 MHz 200.000 kHz 00 kHz 469.53990 MHz -90.10 dBm -103.82 dB -19.32 dB
~200.000 kHz -100.000 kHz 1.000 kHz 469.90190 MHz -91.08 dBm -104.80 dB -25.18 dB
-100.000 kHz 70,000 kHz 1.000 kHz 470.00090 MHz -81.28 dBm -95.00 dB -36.20 dB
70.000 kHz 100.000 kHz 1.000 kHz 470.19990 MHz -80.86 dBm -94.57 dB -24.71 dB
100.000 kHz 200.000 kHz 1.000 kHz 470.29930 MHz -90.36 dBm -104.07 dB -24.21 dB
200.000 kHz 1,000 MHz 1.000 kHz 470.66230 MHz -90.19 dBm -103.91 dB -19.38 dB
I il Rondy  WARNNNARN W8 o000

10:01:30 15.12.2017

Plot 2: Modulated carrier with the weighted noise source

Multiview | BN
Ret Level .00 dbm  Offset 10,00 db Mode Auto FFT Ex]
Count 20/20
| v [ =) 1
T N
10 diim ..
| JI 1
20 d - i II
<30 dim T ; l I‘
I r -\I
<0 dum |} |
/ .
50 dBm- - 1
/ |
/ \
-60 diim — f t —
SR AR —
0 d j \
30 dim = \“"Hhu.
CF 470.1 MHz 10001 pis Z00.0 kHz/ Span 2.0 MHz
2 Result Summary
Sub Block A& Center 470,10 MHz Tx Power 17.98 dBm RBW 1.000 kHz
Tx Bandwidth 3.840 MHz None
L RangeUp | REW L Frequency | MLE:B:L l ALimi
1.000 MHz 200.000 kHz 1.000 kHz 469.10070 MHz -98.06 dBm -116.04 dB -26.05 dB
~200.000 kHz -100.000 kHz 1.000 kHz 469.99990 MHz -54.46 dBm -72.44 dB -12.42 dB
-100.000 kHz 70,000 kHz 1.000 kHz 470.01690 MHz -31.22 dBm -49.20 dB -11.73 dB
70.000 kHz 100.000 kHz 1.000 kHz 470.18330 MHz -30.39 dBm -48.37 dB -10.64 dB
100.000 kHz 200.000 kHz 1.000 kHz 470.20090 MHz -54.24 dBm -72.22 dB -12.04 dB
200.000 kHz 1,000 MHz 1.000 kHz 471.06270 MHz -96.91 dBm -114.89 dB -25.36 dB
a W
Rondy  NNMNRRRRN W0z G

10:02:14 15.12.2017
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Plots: Band Aw+ (Included Band A1), middle channel
Plot 1: Unmodulated carrier reference (with pilot-tone)

MultiView H—;l BN |
RefLevel 6.00 dBm  Offset 10.00 db Mode Auto FFT 561
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2 Result Summary
Sub Block A Center  493.00 MHz Tx Power 11.23 dBm REW 1,000 kHz
Tx Bandwidth 3.840 MHz None
1 Range Up. | l Frequency | | mﬂ;{_ 1 ALimi
1.000 MHz 200.000 kHz 1.000 kHz 492.00230 MHz -95.22 dBm -106.45 dB -16.48 dB
~200.000 kHz -100.000 kHz 1.000 kHz 492,80010 MHz -90.79 dBm -102.01 dB -22.03 dB
-100.000 kHz 70,000 kHz 1.000 kHz 492.90070 MHz -82.35 dBm -93.58 dB -34.51 dB
70.000 kHz 100.000 kHz 1.000 kHz 493.09990 MHz -83.87 dBm -95.09 dB -35.22 dB
100.000 kHz 200.000 kHz 1.000 kHz 493.19850 MHz -91.12 dBm -102.35dB -22.65 dB
200.000 kHz 1,000 MHz 1.000 kHz 493.96970 MHz -93.71 dBm -104.94 dB -15.32 dB
a W
Rondy  ANANENRRN W w0001
10:03:02 15.12.2017
Plot 2: Modulated carrier with the weighted noise source
Mode Auto FFT Ex]

Count 20/ 21

10 dBm t L T

a0 8 / / '\:

+0 diin o i

T
50 dir ! | A

&0 dBm

S U =
|

-20 dim 'J

1
0 i FJ ‘\-."'W‘-l&---L i
CF 403.0 MHz 10001 prs 200.0 kHz / Span 2.0 MHz
2 Result Summary
Sub Block A& Center  493.00 MHz Tx Power 15.47 dBm RBW 1.000 kHz

Tx Bandwidth 3.840 MHz

None
o Rangelow | RangeUp | EEW Lo Frequency | | MLE:B?L_I_AI.mh_I i
1.000 MHz 200.000 kHz Hz 492.02530 MHz -95.49 dBm -110.97 dB -21.28 dB

1.0 :

~200.000 kHz -100.000 kHz 1.000 kHz 492,89990 MHz -58.26 dBm -73.73 dB -13.71 dB
-100.000 kHz 70,000 kHz 1.000 kHz 492.91750 MHz -34.33 dBm -49.81 dB -13.14 dB
70.000 kHz 100.000 kHz 1.000 kHz 493.08170 MHz -33.16 dBm -48.62 dB -13.02 dB
100.000 kHz 200.000 kHz 1.000 kHz 493.10010 MHz -58.22 dBm -73.69 dB -13.67 dB
200.000 kHz 1,000 MHz 1.000 kHz 493.,94990 MHz -92.43 dBm -107.91 dB -18.53 dB

i W

L | renay  NNNNNNNAN W W03 6

10:03:32 15.12.2017
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cTc|

Plots: Band Aw+ (Included Band A1), highest channel

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

Multiview | BN
Ret Level

00 dBm  Ofset 10.00 dBb Mode fAuto FFT

Lirnit

0 dB =P

S5G1
Caount 20/20

=10 d@m |
1
-20 diim T l' \ll t
) l 1
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4 dirm |I T I|
)
50 dbim s L
/ N
40 dim A (-
/TN
-70 dim d___,__,__--———_’ 1 | “——h_.___._‘_____h
" —— B —F ___
0 dane l"b =
A a, L ‘W‘ ﬁ it ettt |
CF 515.0 MHz 10001 pts 700.0 kHz/ Span 2.0 MHz
2 Result Summary
Sub Block A Center 51590 MHz Tx Power 12,42 dBm REW 1,000 kHz
Tx Bandwidth  3.840 MHz None
L Rangelp | EEW I Frequency | P | M‘E’.B:l_l_ﬂl-lﬂlh_l i
1.000 MHz 200.000 kHz 00 kHz 515.02110 MHz -87.71 dBm -100.12 dB -11.64 dB
~200.000 kHz -100.000 kHz 1.000 kHz 515.70310 MHz -85.95 dBm -98.36 dB -18.98 dB
-100.000 kHz 70,000 kHz 1.000 kHz 515.80130 MHz -80.45 dBm -92.87 dB -34.60 dB
70.000 kHz 100.000 kHz 1.000 kHz 515.99990 MHz -82.16 dBm -94.57 dB -24.71 dB
100.000 kHz 200.000 kHz 1.000 kHz 516.09390 MHz -88.78 dBm -101.20 dB -22.42 dB
200.000 kHz 1,000 MHz 1.000 kHz 516.86470 MHz -89.10 dBm -101.52 dB -11.96 dB
Il Rondy  WARNNNNNN W8 oo
10:04:22 15.12.2017
Plot 2: Modulated carrier with the weighted noise source
Multiview | BN
RefLevel 7.00 dBm  OHset 10.00 db Mode futo FFT 56l

Count 20/20

[ fomy |
-10 dim : \;‘1 ]
20 dim : | \ !
204 [ ( I’| 1
- [T W
a0 I|I |I|.
50 dim ,.r/z lll\\
P \
60 dim — ,/J | ll‘ —
_FJdmr_,__.-.——-‘—"__P_'__d_{_d_ z 1II IR M

-an d

CF 515.9 MHz

o

2 Result Summary

10001 pis

700.0 kHz/

Sub Block A Center 51590 MHz Tx Power 1680 dBm REW 1,000 kHz
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1.000 MHz 200.000 kHz 1.0 2 515.01630 MHz -89.33 dBm -106.14 dB -17.59 dB
~200.000 kHz -100.000 kHz 1.000 kHz 515.79990 MHz -56.93 dBm -73.73 dB -13.71 dB
-100.000 kHz 70,000 kHz 1.000 kHz 515.81750 MHz -33.28 dBm -50.09 dB -13.42 dB
70.000 kHz 100.000 kHz 1.000 kHz 515.98170 MHz -31.65dBm -48.45 dB -12.85 dB
100.000 kHz 200.000 kHz 1.000 kHz 516.00070 MHz -57.80 dBm -74.61 dB -14.47 dB
200.000 kHz 1,000 MHz 1.000 kHz 516.89910 MHz -91.35 dBm -108.15dB -18.16 dB

10:04:58 15.12.2017

© CTC advanced GmbH

Roady

R
[LLCLCTTEE

00a:se g

Page 44 of 59
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Plots: Band Aw+ (Included Band A), low channel
Plot 1: Unmodulated carrier reference (with pilot-tone)

Multiview | BN

Ref Level .00 dim  Offset 10.00 40 Mode futo FFT 56l
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2 Result Summary
Sub Block A Center  516.10 MHz Tx Power 13.49 dBm REW 1,000 kHz
Tx Bandwidth  3.840 MHz
L Rangelp | i
1.000 MHz 200.000 kHz 1 ] 515.11450 MHz -87.43 dBm -100.93 dB -11.11 dB
~200.000 kHz -100.000 kHz 1.000 kHz 515.90050 MHz -86.81 dBm -100.30 dB -20.40 dB
-100.000 kHz 70,000 kHz 1.000 kHz 516.00030 MHz -81.34 dBm -94.83 dB -35.23 dB
70.000 kHz 100.000 kHz 1.000 kHz 516.19990 MHz -82.13 dBm -95.62 dB -35.76 dB
100.000 kHz 200.000 kHz 1.000 kHz 516.29930 MHz -87.11 dBm -100.61 dB -20.75 dB
200.000 kHz 1,000 MHz 1.000 kHz 517.06850 MHz -91.00 dBm -104.50 dB -14.89 dB
I il Rondy  WNARNNRN WA ocs g
10:05:51 15.12.2017
Plot 2: Modulated carrier with the weighted noise source
Multiview | BN
Ret Level .00 dbm  Offset 10,00 db Mode Auto FFT Ex]
Count 20/20
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2 Result Summary
Sub Block A& Center 516,10 MHz Tx Power 17.11 dBm RBW 1.000 kHz
Tx Bandwidth  3.840 MHz None
wRangelow .| RangeUp . | BBW. | Frequency | | Pmn:Blfl_l_Aumh_l il
1.000 MHz 200.000 kHz 1.0 2 515.10690 MHz -88.53 dBm -105.64 dB -15.73 dB
~200.000 kHz -100.000 kHz 1.000 kHz 515.99950 MHz -58.41 dBm -75.52 dB -15.42 dB
-100.000 kHz 70,000 kHz 1.000 kHz 516.00190 MHz -53.30 dBm -70.41 dB -12.94 dB
70.000 kHz 100.000 kHz 1.000 kHz 516.19990 MHz -56.15 dBm -73.26 dB -132.40 dB
100.000 kHz 200.000 kHz 1.000 kHz 516.20050 MHz -55.86 dBm -72.97 dB -12.87 dB
200.000 kHz 1,000 MHz 1.000 kHz 516.99890 MHz -B8.64 dBm -105.75dB -17.01 dB
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member of RWTUV group

Plots: Band Aw+ (Included Band A), middle channel

Plot 1: Unmodulated carrier reference (with pilot-tone)
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2 Result Summary
Sub Block A Center  537.00 MHz Tx Power 12,47 dBm REW 1,000 kHz
Tx Bandwidth 3.840 MHz None
L Rangelp | EEW Lo Frequency | Ema’.B:L ALimi
1.000 MHz 200.000 kHz 00 kHz 536.43670 MHz -90.72 dBm -103.19 dB -18.65 dB
~200.000 kHz -100.000 kHz 1.000 kHz 536.80830 MHz -91.54 dBm -104.01 dB -25.67 dB
-100.000 kHz 70,000 kHz 1.000 kHz 536.90050 MHz -82.85 dBm -95.33 dB -35.99 dB
70.000 kHz 100.000 kHz 1.000 kHz 537.09990 MHz -82.87 dBm -95.24 dB -35.47 dB
100.000 kHz 200.000 kHz 1.000 kHz 537.19950 MHz -93.23 dBm -105.71 dB -25.81 dB
200.000 kHz 1,000 MHz 1.000 kHz 537.56290 MHz -91.05 dBm -103.52 dB -18.99 dB
a W
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Plot 2: Modulated carrier with the weighted noise source

Multiview | BN
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2 Result Summary
Sub Block A Center  537.00 MHz Tx Power 16,43 dBm REW 1,000 kHz
Tx Bandwidth  3.840 MHz None
L Rangelp | EEW Lo Frequency P | MLE:B:L 1 ALimi
1.000 MHz 200.000 kHz 1.000 kHz 536.00410 MHz -97.61 dBm -114.04 dB -24.09 dB
~200.000 kHz -100.000 kHz 1.000 kHz 536.89990 MHz -57.32 dBm -73.75 dB -13.73 dB
-100.000 kHz 70,000 kHz 1.000 kHz 536.90090 MHz -56.66 dBm -73.09 dB -14.29 dB
70.000 kHz 100.000 kHz 1.000 kHz 537.08290 MHz -34.62dBm -51.05 dB -13.85 dB
100.000 kHz 200.000 kHz 1.000 kHz 537.10290 MHz -57.61 dBm -74.05 dB -13.47 dB
200.000 kHz 1,000 MHz 1.000 kHz 537.96870 MHz -97.93 dBm -114.36 dB -24.76 dB
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Rondy  NNMNRRRRN 00732 6

10:07:33 15.12.2017

© CTC advanced GmbH

Page 46 of 59




Test report no.: 1-4298/17-02-11

CTC ||| advanced

member of RWTUV group

Plots: Band Aw+ (Included Band A), highest channel

Plot 1: Unmodulated carrier reference (with pilot-tone)
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2 Result Summary
Sub Block A Center  557.90 MHz Tx Power 11.39 dBm REW 1,000 kHz
Tx Bandwidth  3.840 MHz
L Rangelp | i
1.000 MHz 200.000 kHz 1.000 kHz 557.33690 MHz -91.48 dBm -102.87 dB -18.33 dB
~200.000 kHz -100.000 kHz 1.000 kHz 557.70390 MHz -92.25 dBm -103.64 dB -24.42 dB
-100.000 kHz 70,000 kHz 1.000 kHz 557.80010 MHz -84.19 dBm -95.58 dB -35.71 dB
70.000 kHz 100.000 kHz 1.000 kHz 557.99850 MHz -83.12dBm -94.51 dB -36.51 dB
100.000 kHz 200.000 kHz 1.000 kHz 558.09890 MHz -92.11 dBm -103.50 dB -23.72 dB
200.000 kHz 1,000 MHz 1.000 kHz 558.89950 MHz -94.34 dBm -105.73 dB -15.74 dB
L 1 Rondy  ANANENRRN W 0w g
10:08:19 15.12.2017
Plot 2: Modulated carrier with the weighted noise source
Mode Auto FFT Ex]
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2 Result Summary
Sub Block A Center  557.90 MHz Tx Power 1533 dBm REW 1,000 kHz
Tx Bandwidth 3.840 MHz None
L RangeUp | REW . Frequency | | MLE:B:L l ALimi
1.000 MHz 200.000 kHz 1.000 kHz 556.90390 MHz -98.22 dBm -113.55 dB -23.60 dB
~200.000 kHz -100.000 kHz 1.000 kHz 557.79990 MHz -60.40 dBm -75.73 dB -15.71 dB
-100.000 kHz 70,000 kHz 1.000 kHz 557.80130 MHz -56.66 dBm -71.99 dB -13.72 dB
70.000 kHz 100.000 kHz 1.000 kHz 557.98330 MHz -35.97 dBm -51.30 dB -13.57 dB
100.000 kHz 200.000 kHz 1.000 kHz 558.00310 MHz -60.60 dBm -75.94 dB -15.32 dB
200.000 kHz 1,000 MHz 1.000 kHz 558.83310 MHz -93.77 dBm -109.11 dB -19.94 dB
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Test report no.: 1-4298/17-02-11

CTC ||| advanced

member of RWTUV group

Plots: Band Gwl, low channel

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

Multiview | BN
Ret Level .00 dbm  Oftset 10.00 db Mode Auto FFT Ex]
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2 Result Summary
Sub Block A Center  558.10 MHz Tx Power 9.01 dBm REW 1,000 kHz
Tx Bandwidth  3.840 MHz None
l Range Up l EBW. _Frequency P | MLE’.B?L_I_AI.IBIE_l i
1.000 MHz 200.000 kHz 00 kHz 557.54150 MHz -87.96 dBm -96.97 dB -12.49 dB
~200.000 kHz -100.000 kHz 1.000 kHz 557.90010 MHz -92.31 dBm -101.32 dB -21.34 dB
-100.000 kHz 70,000 kHz 1.000 kHz 558.00150 MHz -86.91 dBm -95.91 dB -37.91 dB
70.000 kHz 100.000 kHz 1.000 kHz 558.19830 MHz -83.89 dBm -92.90 dB -35.16 dB
100.000 kHz 200.000 kHz 1.000 kHz 558.29990 MHz -90.82 dBm -99.83 dB -19.85 dB
200.000 kHz 1,000 MHz 1.000 kHz 559.08730 MHz -90.91 dBm -99.91 dB -10.07 dB

09:58:56 15.12.2017

Plot 2: Modulated carrier with the weighted noise source
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2 Result Summary
Sub Block A Center  558.10 MHz Tx Power 12,56 dBm REW 1,000 kHz
Tx Bandwidth 3.840 MHz None
L Rangelp | EEW o Frequency | | Ema’.B:L 1 ALimi
1.000 MHz 200.000 kHz 1.000 kHz 557.17830 MHz -95.77 dBm -108.33 dB -19.30 dB
~200.000 kHz -100.000 kHz 1.000 kHz 557.99990 MHz -61.28 dBm -73.84 dB -13.82 dB
-100.000 kHz 70,000 kHz 1.000 kHz 558.01770 MHz -36.95 dBm -49.50 dB -13.10 dB
70.000 kHz 100.000 kHz 1.000 kHz 558.18430 MHz -37.64 dBm -50.19 dB -11.12 dB
100.000 kHz 200.000 kHz 1.000 kHz 558.20270 MHz -60.99 dBm -73.54 dB -13.00 dB
200.000 kHz 1,000 MHz 1.000 kHz 559.08810 MHz -92.36 dBm -104.91 dB -15.06 dB
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Test report no.: 1-4298/17-02-11 CTC | | advanced

member of RWTUV group

Plots: Band Gw1, middle channel

Plot 1: Unmodulated carrier reference (with pilot-tone)
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2 Result Summary
Sub Block A Center  583.00 MHz Tx Power 12,33 dBm REW 1,000 kHz
Tx Bandwidth 3.840 MHz
l Range Up l EBW. | il
1.000 MHz 200.000 kHz 00 kHz 582.44130 MHz -86.69 dBm -99.02 dB -14.54 dB
~200.000 kHz -100.000 kHz 1.000 kHz 582.81010 MHz -88.76 dBm -101.08 dB -23.10 dB
-100.000 kHz 70,000 kHz 1.000 kHz 582.90090 MHz -82.81 dBm -95.13 dB -36.33 dB
70.000 kHz 100.000 kHz 1.000 kHz 583.09990 MHz -83.15dBm -95.48 dB -35.61 dB
100.000 kHz 200.000 kHz 1.000 kHz 583.19990 MHz -89.27 dBm -101.60 dB -21.62 dB
200.000 kHz 1,000 MHz 1.000 kHz 583.98770 MHz -92.28 dBm -104.61 dB -14.76 dB
a W
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Plot 2: Modulated carrier with the weighted noise source
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2 Result Summary
Sub Block A Center  583.00 MHz Tx Power 16,02 dBm REW 1,000 kHz
Tx Bandwidth  3.840 MHz
l Range Up l EBW. | il
1.000 MHz 200.000 kHz 1.000 kHz 582.15670 MHz -93.24 dBm -109.25 dB -21.21 dB
~200.000 kHz -100.000 kHz 1.000 kHz 582.89990 MHz -59.65 dBm -75.66 dB -15.64 dB
-100.000 kHz 70,000 kHz 1.000 kHz 582.90050 MHz -57.55 dBm -73.56 dB -14.23 dB
70.000 kHz 100.000 kHz 1.000 kHz 583.08070 MHz -32.35dBm -48.37 dB -14.10 dB
100.000 kHz 200.000 kHz 1.000 kHz 583.10010 MHz -55.74 dBm -71.75 dB -11.73 dB
200.000 kHz 1,000 MHz 1.000 kHz 583.98750 MHz -91.12 dBm -107.13 dB -17.29 dB
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Test report no.: 1-4298/17-02-11

cTc|

advanced

member of RWTUV group

Plots: Band Gwl1, highest channel

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

09:56:52 15.12.2017
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Sub Block A Center 607,90 MHz Tx Power 14.32 dBm REW 1,000 kHz
Tx Bandwidth  3.840 MHz None
RangeUp .| REW. | Frequency I Pmn:ﬂlfk_l_mmh_l i
1.000 MHz 200.000 kHz 00 kHz 607.34130 MHz -89.78 dBm -104.10 dB -19.62 dB
~200.000 kHz -100.000 kHz 1.000 kHz 607.70150 MHz -89.44 dBm -103.77 dB -24.07 dB
-100.000 kHz 70,000 kHz 1.000 kHz 607.80090 MHz -80.51 dBm -94.83 dB -36.03 dB
70.000 kHz 100.000 kHz 1.000 kHz 607.99990 MHz -82.74 dBm -97.06 dB -37.19 dB
100.000 kHz 200.000 kHz 1.000 kHz 608.09930 MHz -90.03 dBm -104.35dB -24.49 dB
200.000 kHz 1,000 MHz 1.000 kHz 608.45830 MHz -91.74 dBm -106.06 dB -21.58 dB
I il Rondy  WNNRRNARN WO Lo len g
09:56:23 15.12.2017
Plot 2: Modulated carrier with the weighted noise source
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2 Result Summary
Sub Block A Center 607,90 MHz Tx Power 17.94 dBm REW 1,000 kHz
[ i | Tx Bandwidth 3.840 MHz | None
Range Up EBW. . Frequency MEL.PE pm‘lﬂ’.B:.L L ALimi
1.000 MHz 200.000 kHz 1.000 kHz 606.93590 MHz -98.11 dBm -116.05 dB -26.50 dB
~200.000 kHz -100.000 kHz 1.000 kHz 607.79790 MHz -59.89 dBm -77.83 dB -17.41 dB
-100.000 kHz 70,000 kHz 1.000 kHz 607.81930 MHz -31.33 dBm -49.27 dB -15.00 dB
70.000 kHz 100.000 kHz 1.000 kHz 607.98390 MHz -33.36 dBm -51.29 dB -12.76 dB
100.000 kHz 200.000 kHz 1.000 kHz 608.00130 MHz -57.37 dBm -75.31 dB -15.05 dB
200.000 kHz 1,000 MHz 1.000 kHz 608.89410 MHz -97.82 dBm -115.76 dB -25.83 dB
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Test report no.: 1-4298/17-02-11 CTC I|| advanced

member of RWTUV group

11.7 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 - B

Measurement uncertainty:

See sub clause 8

Limits:

FCC & IC

Frequency deviation up to a maximum of £ 75 kHz
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CTC I|| advanced

member of RWTUV group

Test report no.: 1-4298/17-02-11

Plots: Band Aw+ (Included Band A1)

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

I Mod Zi

Mode Suto FFT

=70 dim

BO dim-

-50 dim
St

IFEVUL UL

CF 493.0 MHz

10001 pts

.0 kHz/

A
Vi e f

AR e wne

Span 400.0 kHz

2 Marker Table
Type | Rel | Tre |

H-Value

ML
Tl
T2

492.99888 MHz
492, 5748484 MHz
493, 0261457 MHz

¥-Walue
-6.40 dBm

-25.40 dBém

-25.11 dBém

Function
Qe Bw
Occ Bw Centrold
Occ Bw Freq Offset

Function Result

51.297350295 kHz

453 000497053 MHz
497, 05318743 Hz

09:57:06 19.01.2018

Aharted

095706

© CTC advanced GmbH

Page 52 of 59



Test report no.: 1-4298/17-02-11

CTC I|| advanced

member of RWTUV group

Plot 3: highest channel, max hold with frequency variation from 50 Hz to 15 kHz
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Plots: Band Aw+ (Included Band A)
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Plot 1: lowest channel, max hold with frequency variation from 50 Hz to 15 kHz
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Test report no.: 1-4298/17-02-11

CTC I|| advanced

member of RWTUV group

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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Test report no.: 1-4298/17-02-11

CTC I|| advanced

member of RWTUV group

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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Mode Suto FFT
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=70 démr
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Ao

=60 dinmr

e
Pt paedd
A g T

CF 607.9 MHz 10001 pts

40,0 kHz/

R

Nl

e A

Span 400.0 kHz

2 Marker Table
Type | Rel | Tre | H-Value |
ML 1 607.90216 MHz
Tl 1 607 8754295 MHz
T2 1 G07.9265984 MHz

¥-Walue
-5.69 dBm

-25.28 dBém

-25.46 dBm

Function
Qe Bw
Occ Bw Centrold
Occ Bw Freq Offset

Function Result
51.168932437 kHz
G07.901013954 MHz
1.013953855 kHz

10:10:02 19.01.2018
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12 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

2018-03-21

Annex C Accreditation Certificate

first page

last page

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

http://www.dakks.de/as/ast/d/D-PL-12076-01-03.pdf
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