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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 senice 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 senice provided.

Under no circumstances does the CTC advanced GmbH test report include or imply any product or senice
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 senices for which CTC advanced GmbH has prepared
this test report shall be provided by the party offering such products or senices 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 \erification of the electronic
signatures, the public keys can be requested at the testing laboratory.

2.2 Application details

Date of receipt of order: 2016-10-27
Date of receipt of test item: 2017-01-26
Start of test: 2017-01-30
End of test: 2017-03-13
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

CFR 47 Part 2

RSS - 210 Issue 9

RSS — Gen Issue 4

ETSI EN 300 422-1
V1.4.2

ETSI EN 300 422-2
V1.3.1

Guidance

ANSI C63.4-2014

Date

-

-/-
August 2016
November

2014

2011-08

2011-08

Version

-

Description

Part 74 — Experimental radio, auxiliary, special broadcast and or
other program distributional senices

Frequency allocations and radio treaty matters; general rules and
regulations

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

General Requirements for Compliance of Radio Apparatus

Electromagnetic compatibility and Radio spectrum Matters (ERM);
Wireless microphones in the 25 MHz to 3 GHz frequency range;
Part 1: Technical characteristics and methods of measurement

Electromagnetic compatibility and Radio spectrum Matters (ERM);
Wireless microphones in the 25 MHz to 3 GHz frequency range;
Part 2: Harmonized EN cowering the essential requirements

of article 3.2 of the R&TTE Directive

Description

American national standard for methods of measurement of radio-
noise emissions from low-woltage electrical and electronic
equipment in the range of 9 kHz to 40 GHz
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4 Test environment

Thom [+20 °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

Vnom |3.00 V DC by 2 AA type batteries
Power supply Vmax |3.45 V

Vmin 2.55 V

5 Test item

5.1 General description

Kind of test item

Wireless Microphone System,

Beltpack transmitter

Type identification TG-500B
HMN /-

PMN TG 500B
HVIN 2.0

FVIN -

S/N serial number

HW hardware status

SW software status

Frequency band

518 MHz — 548 MHz

Type of radio transmission

Use of frequency spectrum :

Frequency modulation, continuous carrier

Type of modulation

FSK

Number of channels

25

Antenna

Integrated antenna

Power supply

3.0V DC by 2 AA type batteries

Temperature range

-10°C to +55°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:

1-1478/16-01-16_AnnexA
1-1478/16-01-16_AnnexB
1-1478/16-01-16_AnnexD
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6

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 \erifications. 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

Description of the test setup

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
ne

ev
Ve
vikl!
NK!

calibration/ calibrated
not required (k, ev, izw, zw not required)

periodic selfverification

long-term stabilityrecognized
Attention: extended calibration interval
Attention: not calibrated

EK

izw

)

limited calibration

cyclical maintenance (external cyclical
maintenance)

internal cyclical maintenance

blocked for accredited testing

next calibration ordered/currently in progress
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6.1 Shielded fully anechoic chamber

Site# 3462C-2 & 3 by Industry Canada

|
n direction of rotation (360°) - elevation i — EMI receiver
1 |
£ | equipment under test | audio & video
2 system
T |
5 : horn antenna rurntable |
: B antenna controller
1
g s
turntable

direction of rutation:(SEU“} - azimuth

RAM — radiation absorbent material

tri-log antenna

-

control room

power supply

|

=4 |AALAAALAAAAAAAAALAAAAAAAAALAARAAL

unit

optional signaling

Measurement distance: tri-log antenna and horn antenna 3 meter; loop antenna 3 meter / 1 meter

OP=AV+D-G+CA

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

Example calculation:

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

Equipment table:

Lab/ . . Kind of Last Next
D Item EEupmE Type MERUEGHITES Seifial M- 1Y% Ne: Calibration | Calibration | Calibration
Double-Ridged
1 A Wav eguide Horn 3115 EMCO 8812-3088 300001032 (vIKI! 20.05.2015 | 20.05.2017
Antenna 1-18.0GHz
2 A, B, C[Anechoic chamber FAC 3/5m MWB 7 TDK 87400/02 300000996 [ev -I- 0
3 A, B, C | Switch / Control Unit | 3488A HP * 300000199 [ne -/- 0
Active Loop Antenna ]
B 10 kH2 to 30 MHz 6502 EMCO/2 8905-2342 300000256 |k 24.06.2015 | 24.06.2017
EMI Test Receiver
5 A /B, C 20Hz- 26,5GHz ESU26 R&S 100037 300003555 |k 31.01.2017 | 30.01.2018
[} A Highpass Filter WHKI.1715G-108S Wainwright 3 300005255 |ev -/- 0
TRILOG Broadband
7 C Test-Antenna 30 VULB9163 Schwarzbeck 371 300003854 |vIKI! 29.10.2014 | 29.10.2017
MHz -3 GHz
Broadband Amplifier
8 B, A 0.5-18 GHz CBLU5184540 CERNEX 22049 300004481 |ev -/- 0
9 A B, C ‘F‘,llét?;rﬁw'mh L4491A Agilent Technologies | MY50000037 | 300004509 | ne - 0
NEXIO EMV- BAT EMC
10 A /B, C Sof tware V3.16.0.49 EMCO 300004682 |ne -/- 0
11 A,B, C|PC ExOne F+W 300004703 [ ne -/- 0
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6.2 Conducted measurements normal and extreme conditions

Conducted measurements normal & extreme conditions

climatic box

spectrum analyzer

1
1
1
1
1
1
1
1
1
1
1
|
1
1 RF cable
i |
attenuator |—| DC block
! ' -
1
1
1
1
1
1
|
1
! RF cable power supply cable
1
1
1
1
1
1
|
' signaling unit power supply
1
1

____________________________________________________________________________________________

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/ K i Kind of Last Next
No. e Equipment Type Manufacturer Serial No. INV. No. Calibration | calibration | Calibration
1 A GDOCVPCI’S'/? SUPPY. 1 6n3ga HP 275204866 300001161 | Ve 21.01.2015 | 21.01.2018
2 A éirgrﬂeb’::“’e Test |1 40/50 CTS GmbH 064023 300003540 |ev 03.09.2015 | 03.09.2017
Signal- and
3 A | Spsotrum Analyzer | FSW26 R&S 101455 300004528 |k 25.01.2017 | 24.01.2018
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7

Sequence of testing

7.1 Sequence of testing radiated spurious 9 kHz 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.

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, itis placed on the ground plane with insulation between both.
Auxiliary equipment and cables are positioned to simulate normal 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 10 mor 3 m (see ANSI C 63.4) — see test details.
e EUT is setinto operation.

Premeasurement

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.

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 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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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
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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
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! 2017-04-04 -/-
RSS-Gen Issue 4
Test specification Temperature Voltage
clause Vs EEeE conditions conditions © e b 0 ReBma
FCC Part 74.861
(e)(@)(i) -
RSS-210 Al — Transm'gﬁ; r°“tp“t Nominal Nominal O|o|o -
5.1&5.3.2 P
RSS-Gen - 6.12
FCC Part 74.861
(e)(5)
FCC Part 2.1049 | Occupied bandwidth Nominal Nominal O O O -/-
RSS-210 A1 -6.2
RSS-Gen — 6.6
FCC Part 74.861
(e)4) T . Nominal Nominal O O O
FCC Part 2.1055 frequ:;nci/mgttaet;inty -+
RSS-210 A1 -6.3
Ext Ext O | O O
RSS-Gen — 6.11 xireme xireme
FCC Part 74.861 Transmitter
(e)(6) unwanted emissions . . n
RSS-210 Al — (radiated or Nominal Nominal 0o pa J
6.4.1 conducted)
Modulation . .
FCC Part 2.1049 characteristics Nominal Nominal -/- -/-
FCC Part 74.861
©() Necessary _ .
ETSI EN 300 422-1 bandwidth (BN) for Nominal Nominal O O O -/-
analogue systems
8.3.1
FCC Part 74.861
©)(@3) Frequency . . N
RSS-210 A1 — modulation Nominal Nominal o | O O /
6.6.2
RSS-210 A1 -6.5 Receiver spurious No
RSS-Gen emissions Nominal Nominal O O O _receiver
integrated!
Conducted
%51"51%(76‘) emissions Nominal Nominal O O O -/-
' < 30 MHz

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

Reference documents: None
Special test descriptions: None
Configuration descriptions: EUT tested with a sensitivity setting of -30 dB — pre-setting from manufacturer.
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,
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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 7.2 — A
Measurement uncertainty: See sub clause 9
Limits:
FCC & IC
470 MHz to 608 MHz 250 mW (average) / 24 dBm (average)
Result:
transmitter output power (dBm
Frequency (MHz) put p ( )
Peak Average
518.1 8.82 8.28
533.0 8.52 8.11
547.9 7.36 7.15
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Plots:

Plot 1: lowest channel

«RBW 300 kHz Marker 1 [T1 ]
«VBW 1 MHz 8.28 dBm

et o amm cate o an owe o -
20 Offket 4. dB
=
L i N
== |, A

— -

-4
-6
-80
Center 518.1 MH=z 200 kHz/ Span 2 MHz
Date: 23.MAR.2017 15:22:24
Plot 2: middle channel
CREW 300 xHs  taries o (w
«VBW 1 MHz 8.11 dBm
ser 20 asm sate 40 as  swr 20 o
PRRCEE Ty e
=
== |, P

— -

Center 533 MHz 200 kHz/ Span 2 MHz

Date: 23.MAR.2017 15:23:49
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Plot 3: highest channel

%

+«RBW 300 kHz Marker 1 [T

«VBW 1 MHz .15 dBm

Ref 20 dBm «atc 40 aB wsWT 20 s 547.896000000 MHz
20 Offket 4. dB
|10 =
== |, 1
/ VL
B /j
B //
]

Date: 23.MAR.2017

15:26:07

200 kHz/ Span 2 MHz
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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 occupled bandwidth
function
EUT: Modulated signal with max. frequency
' deviation
Test setup: See sub clause 7.2 - A

Measurement uncertainty:

See sub clause 9

Limits:

FCC & IC

470 MHz to 608 MHz

200 kHz

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

modulating circuit.

Result:

Frequency (MHz)

occupied bandwidth (kHz)

1 kHz tone 2.5 kHz tone
518.1 107.6 104.8
533.0 110.4 106.8
547.9 111.6 108.8

Page 16 of 38




CETECOM ICT Services is now

CTC ||| advanced

member of RWTOV group

Test report no.: 1-1478/16-01-07

Plots:

Plot 1: lowest channel, 1 kHz tone

«RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz .23 dBm

Ref 20 dBm «Att 40 dB SWT 25 ms 518.138000000 MHz

20 offket 4.% dB

o
Z remp 2| (T1 oBWNI
== |,
-
-1

./éﬂ,f A ~

Center 518.1 MHz 20 kHz/ Span 200 kHz

Date: 23.MAR.2017 15:32:02

Plot 2: middle channel, 1 kHz tone

«RBW 3 kHz Marker 1 [T
*VBW 10 kHz 5.61 dBm

Ref 20 dBm «Att 40 dB SWT 25 ms 532.962400000 MHz

20 offfket 4.% dB oBwW110][ 4

Center 533 MHz 20 kHz/ Span 200 kHz

Date: 23.MAR.2017 15:29:35
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Plot 3: highest channel, 1 kHz tone

«RBW 3 kHz Marker 1 [T1 ]
«VBW 10 kHz 3.71 dBm

Ref 20 dBm «Att 40 dB SWT 25 ms

20 offket 4.% dB

B sen | IEN
1 MH
—
remg tr1 oBf]
== |, Jal £

- v
547[. 956000p00 MHZ
-1

Center 547.9 MHz 20 kHz/ Span 200 kHz

Date: 23.MAR.2017 15:27:15

Plot 4: lowest channel, 2.5 kHz tone

«RBW 3 kHz Marker 1 [T
*VBW 10 kHz 4.45 dBm

Ref 20 dBm «aAtc 40 am SWT 25 ms
20 Ooffket 4. dpB OBW104|.800000p0OO kH=z
remp 1| (1 BN
1 1 . 047600pPp0O00 MH=z

| A A
[f WA g‘ s18| 152400po0 mn=

Center 518.1 MHz 20 kHz/ Span 200 kHz

Date: 23.MAR.2017 15:32:59
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Plot 5: middle channel, 2.5 kHz tone

«RBW 3 kHz Marker 1 [T1 ]
«VBW 10 kHz 2.63 dBm

Ref 20 dBm «Att 40 dB SWT 25 ms 532.966400000 MHz

20 offket 4.% dB orw106[ 800

aex | BN

532[. 94a6800po0 MH=z

A f\‘ i ,, L

L/ VA

Center 533 MHz 20 kHz/ Span 200 kHz

Date: 23.MAR.2017 15:30:13

Plot 6: highest channel, 2.5 kHz tone

«RBW 3 kHz Marker 1 [T
*VBW 10 kHz 0.63 dBm

Ref 20 dBm ~Att 40 daB SWT 25 ms 547.934400000 MHz

20 offfpet 4.f dB OBW108|- 800 D0 kH
remp 1| [T Blv]

Lo 1les apn|ES

s547[.8a6000po0 mMH=z

:
remp 2| (T1 oBf]

f’“\m L \ I I B
4 e

Center 547.9 MHz 20 kHz/ Span 200 kHz

Date: 23.MAR.2017 15:28:15
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11.3 Transmitter frequency stability

Measurement:

Measurement parameter

Detector:

Peak

Sweep time:

Auto

Resolution bandwidth:

1 Hz /10 Hz / 100 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: -
method description
Test setup: See sub clause 7.2 - B

Measurement uncertainty:

See sub clause 9

Limits:

FCC & IC

470 MHz to 608 MHz ~ + 50 ppm

Results: lowest channel

Temperature / Voltage Frequency (MHz) Deviation (kHz / ppm)
-30 °C / Vnom 518.09572 -4.28 | -8.26
-20 °C / Vnom 518.09925 -0.75/ -1.45
-10 °C / Vnom 518.10108 1.08 / 2.09
0 °C / Vnom 518.10186 1.86 / 3.59
+10 °C / Vnom 518.10179 1.79 / 3.46
+20 °C / Vnom 518.10048 0.48 /0.93
+30 °C / Vnom 518.10041 0.41/0.79
+40 °C / Vnom 518.09918 -0.82 / -1.58
+50 °C / Vnom 518.09843 -1.57 / -3.03
+55 °C / Vnom (not required) 518.09799 -2.01/-3.88
+20 °C / Vnom - 15% 518.10071 0.71/1.37
+20 °C / Vnom 518.10048 0.48 / 0.93
+20 °C / Vom + 15% 518.10035 0.35/0.68
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Results: middle channel

Temperature / Voltage

Frequency (MHz)

Deviation (kHz / ppm)

-30 °C / Vnom 532.99648 -3.52 / -6.60
-20 °C / Vnom 532.99955 -0.45/-0.84
-10 °C / Vnom 533.00115 1.15/2.16

0 °C / Vnom 533.00159 1.59 /2.98

+10 °C / Vnom 533.00134 1.34/2.51
+20 °C / Vnom 533.00054 0.54/1.01
+30 °C / Vnom 532.99984 -0.16 / -0.30
+40 °C / Vrnom 532.99946 -0.54 / -1.03
+50 °C / Vnom 532.99858 1.42 | -2.66
+55 °C / Vnom (not required) 532.99767 -2.33/-4.37
+20 °C / Vrnom - 15% 533.00053 0.53/0.99
+20 °C / Vnom 533.00054 0.54/1.01
+20 °C / Vnom + 15% 533.00048 0.48 /0.90

Results: highest channel

Temperature / Voltage

Frequency (MHz)

Deviation (kHz / ppm)

-30 °C / Vnom 547.89579 -4.2 | -7.68
-20 °C / Vnom 547.89915 -0.85 /-1.55
-10 °C / Vnom 547.90108 1.08/1.97

0 °C / Vnom 547.90197 1.97 / 3.60

+10 °C / Vnom 547.90190 1.90/ 3.47
+20 °C / Vnom 547.90051 0.51/0.93
+30 °C / Vnom 547.90027 0.27 /1 0.49
+40 °C / Vnom 547.89925 -0.75 /1 -1.37
+50 °C / Vnom 547.89824 -1.76 / -3.21
+55 °C / Vnom (not required) 547.89797 -2.03 /-3.71
+20 °C / Vom - 15% 547.90047 0.47 /0.86
+20 °C / Vnom 547.90051 0.51/0.93
+20 °C / Vnom + 15% 547.90046 0.46 /0.84
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Plots:

The carrier frequency drift is calculated with the right and the left marker (see plots below) from the integrated
99% OBW function.

Plot 1: lowest channel, Thom / Vnom

Ref Level 0.00 dBm ® RBW 100 Hz
tt 10dB  SWT 41.9 ms(~59 ms) ® VBW 300 Hz Mode Auto FFT Count 500/500

1 Occupied Bandwidth TPk Max

|
|
! w’;
- J \
A \A

s —S—

e )
CF 518.1 MHz 10001 pts 20.0 kHz Spa‘n 200.0 kHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |
M1 1 518.10062 MHz -11.05 dBm Occ Bw 56.858192193 kHz
T1 1 518.0720532 MHz -35.01 dBrm Occ Bw Centroid 518,100482292 MHz
T2 1 518.1289114 MHz -34.64 dBm Occ Bw Freq Offset 482.291746974 Hz
H ] Measuring... WRRRRRRED e 136%?520[;;; y

08:30:59 13.03.2017
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Plot 2: middle channel, Trnom / Vnom

MultiView | Spectrum

RefLevel 15,00 dBm @ RBW 100 Hz
& Att 15dB ® SWT 41.9 ms (~59 ms) ® VBW 300 Hz
T Occupied Bandwidth

Mode Auto FFT

SGL
Count 500/500

-10 df

-20d

-30 df

-40d

-50 df

. [

Al

-80 dem-

LTV

CF 533.0 MHz 10001 pts

20.0kHz,

Span 200.0 kHz

2 Marker Table

Trc | X-Value Y-Value

| Function |

Function Result |

6.67 dBm
-16,32 dBm
-16,84 dBm

Type | Ref |

M1 1 533.00056 MHz
532.9720483 MHz
533.0290259 MHz

T1 1
T2 1

Occ Bw
Occ Bw Centroid
Qcc Bw Freq Offset

56.977565946 kHz
533.000537093 MHz
537.093237638 Hz

1

07:20:37 24.03.2017

Plot 3: highest channel, Tnom / Vnom

BCINe

Multiview ()| ERP_Peak

] e

Geame|

=
24.03.2017
1) e 07:20:36 7

e
Ref Level 0.00 dBm @ RBW 100 Hz

Att 10dB  SWT 41.9 ms(~59 ms) ® VBW 300 Hz
T Occupied Bandwidth

Mode Auto FFT

Count 500/500
TPk

-10 df

-20d

-30 df

40 d

-50 df

-60

70 df

-80 df

k
Iy
[\

00 d

CF 547.9 MHz 10001 pts

20.0kHz,

]
Span 200.0 kHz

2 Marker Table

X-Value Y-Value

| Function |

Function Result |

-12.52 dBm
-35.74 dBm
-35.89 dBm

Type | Ref | Trc |
M1 1 547.90056 MHz
547.8720485 MHz
547.9289643 MHz

T1 1
T2 1

Occ Bw
Occ Bw Centroid
QOcc Bw Freq Offset

56.915813551 kHz
547.900506431 MHz
506,430962443 Hz

1

08:26:54 13.03.2017

13032017
I wa 08:26:54 7
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11.4 Transmitter unwanted emissions (radiated)

Measurement:
Measurement parameter
Detector: Peak
Sweep time: Auto
25 dBc and 35 dBc- | 1% of the
criteria: authorized
' bandwidth
Resolution bandwidth: 55+10log1io(PmEAN in 30 kHz
Watts) dB - criteria
43+10log1o(PmEAN in 120 kHz /
Watts) dB - criteria 1 MHz
Video bandwidth: 3 x resolution bandwidth
Trace mode: Max. hold
EUT: MC with max frequency devation
) See sub clause 7.1 — A
Test setup:

See sub clause 7.2 — A

Measurement uncertainty:

See sub clause 9

Limits:

IC

e atleast 25 dB on any frequency that is removed from the operating frequency by more than 50%, up
to and including 100% of the authorized bandwidth; and (FCC & IC)

e atleast 35 dB on any frequency that is removed from the operating frequency by more than 100%, up
to and including 250% of the authorized bandwidth. (FCC & IC)

e On any frequency removed from the operating frequency by more than 250 percent of the authorized
bandwidth: at least 43 + 10*logio (mean output power in watts) dB. (FCC)

e atleast 55 + 10*logio (Pmean in Watts) dB on any frequency removed from the operating frequency by
more than 250% of the authorized bandwidth. (IC)

Results:

unwanted emission

carrier frequency (MHz) frequency (MHz)

level (dB)/ (dBm)

Limit
or remark

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

Page 24 of 38




Test report no.: 1-1478/16-01-07

CETECOM ICT Services is now

CTC ||| advanced

member of RWTOV group

Plots: radiated

Plot 1: lowest channel, magnetic spurious emissions 9 kHz to 30 MHz
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Plot 2: lowest channel, spurious emissions, 30 MHz — 12.75 GHz
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Plot 3: lowest channel, spectrum mask
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Plot 4: middle channel, magnetic spurious emissions 9 kHz to 30 MHz

dBuv/m

Plot 5: middle channel, spurious emissions, 30 MHz — 12.75 GHz
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Plot 6: middle channel, spectrum mask
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Plot 7: highest channel, magnetic spurious emissions 9 kHz to 30 MHz
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Plot 8: highest channel, spurious emissions, 30 MHz — 12.75 GHz
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Plot 9: highest channel, spectrum mask
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11.5 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 MHz)
Trace mode: Max hold/view

EUT: CW and MC

Test setup: See sub clause 7.2 - D

Measurement uncertainty:

See sub clause 9

Limits:

FCC & IC

Signal within the spectrum mask:

0dB

-10

fc-0,35B fc +0,35B

fc -1 MHz

-100

\

B

B
fc-B fc- = fc f0+5 fc+B

2
fc = Transmitter carrier frequency

fc+1 MHz

Unmodulated
carrier
reference
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Plots:

Plot 1: lowest channel, modulated carrier
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Plot 2: middle channel, modulated carrier
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Plot 3: highest channel, modulated carrier
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11.6 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 occupled bandwidth
function
EUT: Modulated signal with frequency varied
) between 50 Hz and 15 kHz
Test setup: See sub clause 7.2 - D
Measurement uncertainty: See sub clause 9
Limits:
FCC & IC

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

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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12 Observations

No observations except those reported with the single test cases have been made.

Annex A Document history
Version Applied changes Date of release
Initial release 2017-04-04
Annex B Further information
Glossary
AVG - Average
DUT - Device under test
EMC - Electromagnetic Compatibility
EN - European Standard
EUT - Equipment under test
ETSI - European Telecommunications Standard Institute
FCC - Federal Communication Commission
FCCID - Company Identifier at FCC
HW - Hardware
IC - Industry Canada
Inv. No. - Inventory number
N/A - Not applicable
PP - Positive peak
QP - Quasi peak
S/N - Serial number
SW - Software
PMN - Product marketing name
HMN - Host marketing name
HVIN - Hardware version identification number
FVIN - Firmware ersion identification number
OoBW Occupied Bandwidth
ocC Operating Channel
oCcw Operating Channel Bandwidth
ooB Out Of Band
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