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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. CETECOM ICT
Services 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 CETECOM ICT Services GmbH.

The testing service provided by CETECOM ICT Services GmbH has been rendered under the current "General
Terms and Conditions for CETECOM ICT Services GmbH".

CETECOM ICT Services 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 CETECOM ICT Services 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 CETECOM ICT Services GmbH test report include or imply any product or
service warranties from CETECOM ICT Services GmbH, including, without limitation, any implied warranties of
merchantability, fithess for purpose, or non-infringement, all of which are expressly disclaimed by CETECOM
ICT Services GmbH.

All rights and remedies regarding vendor’s products and services for which CETECOM ICT Services GmbH has
prepared this test report shall be provided by the party offering such products or services and not by CETECOM
ICT Services 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: 2015-07-29
Date of receipt of test item: 2015-09-22
Start of test: 2015-09-22
End of test: 2015-09-25
Person(s) present during the test: Mr. Topler

3 Test standard/s and references

Test standard Date Description
FCC 47 CFR Part 87 -/- AVIATION SERVICES
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4 Test environment

Tnom |+ 22 °C during room temperature tests

Temperature Tmax |+ 70 °C during high temperature tests
Tmin [-40 °C during low temperature tests
Relative humidity content 55 %

Barometric pressure

not relevant for this kind of testing

Power supply

Viom [28.0 V DC
Vmax [30.3 VDC
Vmin 22.0 VDC

5 Test item

5.1 General description

Kind of test item

VHF-Transceiver

Type identification

RT-6512-(200)

S/N serial number

00109

HW hardware status

-/

SW software status

SCI 1025 S305
SCI 1088 S305
SCI 1089 S305

Frequency band

118.000 MHz — 136.975 MHz

Test operation frequency

118 MHz - 127.5 MHz - 136.975 MHz

Type of radio transmission :
Use of frequency spectrum :

AM

Type of modulation

5K60A3E, 6KOOA3E

Number of channels

760 (25 kHz) resp. 2280 (8.33 kHz)

Antenna

External antenna

Power supply

Vnom 28.0 V DC
(22.0 — 30.3 V DC) from power supply

Temperature range

-40°Cto + 70°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: 1-0278/15-01-02_AnnexA (Test Setup)

1-0278/15-01-02_AnnexB (External Photos)
1-0278/15-01-02_AnnexC (Internal Photos)

6 Test laboratories sub-contracted

None
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7 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/ltem).

Agenda: Kind of Calibration

k calibration / calibrated EK | limited calibration

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

ev periodic self verification izw | internal cyclical maintenance

Ve | long-term stability recognized g blocked for accredited testing

vikl! | Attention: extended calibration interval

NK! | Attention: not calibrated *) next calibration ordered / currently in progress
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7.1 Shielded semi anechoic chamber

The radiated measurements are performed in vertical and horizontal plane in the frequency range from 9 kHz to
1 GHz in semi-anechoic chambers. The EUT is positioned on a non-conductive support with a height of 0.80 m
above a conductive ground plane that covers the whole chamber. The receiving antennas are confirmed with
specifications ANSI C63. These antennas can be moved over the height range between 1.0 m and 4.0 m in
order to search for maximum field strength emitted from EUT. The measurement distances between EUT and
receiving antennas are indicated in the test setups for the various frequency ranges. For each measurement,
the EUT is rotated in all three axes until the maximum field strength is received. The wanted and unwanted

emissions are received by spectrum analyzers where the detector modes and resolution bandwidths over

various frequency ranges are set according to requirement ANSI C63.

shielded semi anechoic chamber

RAM — radiation
absorbent material

) tri-log antenna
equipment under test

non conductive table

turntable

control room

— EMI receiver

turntable /

antenna controller

—] relay switch unit

- power supply

optional signaling

reflecting ground plane

direction ijlrotation (360°) - azimuth

unit

Measurement distance: tri-log antenna 10 meter

FS=UR + CL + AF
(FS-field strength; UR-voltage at the receiver; CL-loss of the cable; AF-antenna factor)

Example calculation:
FS [dBuV/m] = 12.35 [dBuV/m] + 1.90 [dB] + 16.80 [dB/m] = 31.05 [dBuV/m] (35.69 puVv/m)

Equipment table:

Lab / ’ ] INV. No Kind of Last Next
e Item e Type METIIEEL S e, Cetecom Calibration | Calibration | Calibration
1 A Switch-Unit 3488A HP 2719A14505 300000368 | ev
Spitzenberger & B5981;
2 A software SPS_PHE 1.4f Spiess 5D1081:B5979 300000210 | ne
3 A EMI Test Receiver | ESCI 3 R&S 100083 300003312 [k 26.01.2015 | 26.01.2016
Analyzer-Reference- A3509 07/0
4 A System (Harmonics | ARS 16/1 SPS 0205 300003314 | Ve 11.02.2014 | 11.02.2016
and Flicker)
5 A Amplifier 1512:00502650-28- 1 mireq 1084532 300003379 | ev
6 A Antenna Tower Model 2175 ETS-Lindgren 64762 300003745 |izw
Positioning . .
7 A Controller Model 2090 ETS-Lindgren 64672 300003746 | izw
8 A gg;”tab'e Interface- | \1odel 105637 ETS-Lindgren 44583 300003747 |izw
TRILOG Broadband
9 A Test-Antenna 30 VULB9163 Schwarzbeck 295 300003787 |k 22.04.2014 |22.04.2016
MHz - 3 GHz
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7.2 Shielded fully anechoic chamber

RAM - radiation |
absorbent material - . ) tri-l t !
n direction of rotation (360°) - elevation fi-iog antenna i — EMI receiver
m |
| |
E equipment under test audio & video
2 | system
=
= horn antenna
® turntable /
antenna controller
service panel - AC, DC, loop antenna —  relay switch unit
USB. RS232, N and SMA P
turntable

direction of rotation :(350"} - azimuth

power supply

-

optional signaling

A

unit

S| AALAALAALAAAAAAAAALARAAAARARALAAL

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

FS=UR + CA + AF

(FS-field strength; UR-voltage at the receiver; CA-loss of the signal path; AF-antenna factor)

Example calculation:

FS [dBuV/m] = 40.0 [dBuV/m] + (-35.8) [dB] + 32.9 [dB/m] = 37.1 [dBuV/m] (71.61 p\v/m)

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] = -39.0 [dBm] + 57.0 [dB] - 12.0 [dBi] + (-36.0) [dB] = -30 [dBm] (1 uW)

Equipment table:

Lab / . . INV. No Kind of Last Next
N Iltem (EG P! Type ML el e Cetecom Calibration | Calibration | Calibration
Double-Ridged
1 A Waveguide Horn 3115 EMCO 9709-5290 300000212 | k 13.08.2015 | 13.08.2017
Antenna 1-18.0GHz
A EMI Test Receiver
2 20Hz- 26,5GHz ESU26 R&S 100037 300003555 | k 22.01.2015 | 22.01.2016
8 A Highpass Filter WHK1.1/15G-10SS | Wainwright 37 400000148 | ne
4 A Highpass Filter WHKX7.0/18G-8SS | Wainwright 18 300003789 | ne
A . . WRCG2400/2483- N
5 Band Reject Filter 2375/2505-50/10SS Wainwright 26 300003792 | ne
6 A Broadband Amplifier | -, ;514540 CERNEX 22050 300004482 | ev
0.5-18 GHz
7 A Broadband Amplifier | ~p, 5135535 CERNEX 22011 300004492 | ev
5-13 GHz
8 A ‘F‘}é::omeW“Ch L4491A Agilent Technologies | MY50000032 | 300004510 | ne
A Intel Core i3
9 mes.srec"”er und | 3950133 GHz, Agilent Technologies | 2Y2403033A54 | 350004501 | ne
onitor 21
Prozessor
A NEXIO EMV- 2V2403033A54
10 Software BAT EMC EMCO 21 300004682 | ne
A Active Loop Antenna
10 10 kHz to 30 MHz 6502 Kontron Psychotech | 8905-2342 300000256 |k 24.06.2015 | 24.06.2017
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7.3 Conducted measurements

Climatic chamber

Power 20 dB
. Spectrum
supply EUT Attenuation
Analyzer
50 Q
Equipment table:
Lab/ . . INV. No Kind of Last Next
e Iltem (=G Type MR Sl i Cetecom Calibration | Calibration | Calibration
PXA Spectrum
1 A Analyzer 3Hz to 50 | N9030A PXA Agilent Technologies | US51350267 300004338 | k 17.01.2015 | 17.01.2016
GHz
Spectrum Analyzer
2 A 20 Hz - 50 GHz FSU50 R&S 200012 300003443 | Ve 02.10.2014 | 02.10.2016
8 -/- Power Supply E 030 - 10 Delta Elektronika 02340 From customer
Temperature and
4 A Climatic Test T40/50 CTS 064023 300000297 |ev 03.09.2015 | 03.09.2017
Chamber
Fixed Coaxial . K, zw, ev,
5 A Attenuatr 20 dB WA36-20-34 Weinschel Ass Al1703 300004267 iz
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7.4 Conducted intermodulation measurements

Power 20dB )
supply EUT Attenuation Audio
50 O Analyzer
NF
Signal
Generator
Equipment table:
Lab / : " INV. No Kind of Last Next
Mo Iltem S Type T SN Cetecom Calibration | Calibration | Calibration
PXA Spectrum
1 A Analyzer 3Hz to 50 | N9030A PXA Agilent Technologies | US51350267 300004338 | k 17.01.2015 | 17.01.2016
GHz
Spectrum Analyzer
2 A 20 Hz - 50 GHz FSU50 R&S 200012 300003443 | Ve 02.10.2014 | 02.10.2016
8 -- Power Supply E 030 - 10 Delta Elektronika 02340 From customer
4 A iﬁg;)‘/’zcgrmm“”a“"“ CMTA 84 R&S 894199/012 300001176 | Ve 29.01.2014 | 29.01.2016
4 A Audio Analyzer UPD R&S 841074/099 300001176 | Ve 28.01.2014 | 28.01.2016
5 A | Fixed Coaxial WA36-20-34 Weinschel Ass A1703 300004267 | K 2% Vs
Attenuatr 20 dB izw
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8

Sequence of testing

8.1 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, a 2-axis positioner with 1.5 m height is used.

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 1.5 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 premeasurement are maximized by the software by rotating the turntable
from 0° to 360°. In case of the 2-axis positioner is used the elevation axis is also rotated from 0° to
360°.

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.

Page 10 of 41




Test report no.: 1-0278/15-01-02-A CWMTM

8.2 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.
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 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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8.3 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.

If the EUT is a tabletop system, a 2-axis positioner with 1.5 m height is used.

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 is polarized vertical and horizontal.

The antenna height is 1.5 m.

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.
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Measurement uncertainty

RF-Power +1.9dB
Temperature +0.2°C
Frequency + 0.01 ppm

Spectrum masks +1.9dB; £ 0.01 ppm
Spurious emissions + 3.0 dB; £ 0.01 ppm
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10 Summary of measurement results

X No deviations from the technical specifications were ascertained
] 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
RF-Testing FCC 47 CFR 8 87 2016-02-22 -/-
Ve Temperature | Power Source
Specification Test Case per: Pass | Fail | NA | NP | Remark
Conditions Voltages
Clause
FCC 47 CFR . .
Nominal Nominal
§ 2.1046 RF Power Output Extreme Extreme X (O|0O|0O -/-
§ 87.131
FCC 47 CER MOdL,jAlﬁtcl;l(i)c? lglrlga[jaecrfgnstlcs
§ 2.1047 (a), q Y Nominal Nominal X O |0 d -/-
Response of Lowpass
§ 87.141 () .
Filter
FCC 47 CFR . —
Modulation Characteristics . .
§ 2.1047 (b), naraie Nominal Nominal X (O|0O|0 -/-
§ 87.141 Modulation Limiting
FCC 47 CFR
§ 2.1049, Occupied Bandwidth Nominal Nominal X | O|0||0 -/-
§ 87.135, § 87.139
FCC 47 CFR
§2.1051, Emission Mask Nominal Nominal ( O g a -/-
§ 87.139 (a)
AOE Cif GAR Spurious emissions at
§ 2.1051, § 2.1057 Antenna Terminal Nominal Nominal X O(g|d -/-
§ 87.139 (a)
FCC 47 CFR . .
§ 2.1053, § 2.1057 F"Tz'?nitsrfonngsﬂzé’;;gferg“s Nominal Nominal X |Ololal -
§ 87.139 (a)
HEE 2 CIRR Nominal Nominal
§ 2.1055, Frequency Stability X | OO0 |0 -
§ 87.133 (5) Extreme Extreme

Note: NA = Not Applicable; NP = Not Performed

Page 14 of 41




Test report no.: 1-0278/15-01-02-A

CETECOM
g

10.1 Additional comments

Reference documents: None
Special test descriptions: None
Configuration descriptions: None
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11 Measurement results

11.1 RF Output  §2.1046 & § 87.131

Test conditions:  TX Frequencies F = 118.000 - 127.500 - 136.975 MHz
Modulation M = Modulation Off
Power Supply V nom = 28.0 V
V min = 220 V
V max = 303 V
Temperature Tnom = 23.0 °C
T min = -40.0 °C
T max = 70.0 °C
FCC Limit § 2.1046 & 87.131: 55 W (Aircraft (Communication), VHF, A3E)
Test result:
TX Frequency Temperature Output power
(MHz) (°C) P (dBm)
118.000 000 -40°C 43.3
118.000 000 +23°C 43.5
118.000 000 +70°C 43.1
127.500 000 -40°C 43.3
127.500 000 +23°C 43.5
127.500 000 +70°C 40.1
136.975 000 -40°C 43.2
136.975 000 +23°C 43.5
136.975 000 +70°C 40.1

Result: The measurement is passed.
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11.2 Modulation Characteristics

11.2.1 Audio Frequency Response 8§ 2.1047(a) & § 87.141(f)

Test conditions:  TX Frequencies F = 118.000 - 127.500 - 136.975 MHz
Modulation Frequency Fm = 1000 Hz
Modulation depth m = 76.0 %
Power Supply V nom = 28.0 V
Temperature T nom = 23.0 °C

FCC Limit § 2.1047(a) & 87.141(f)

Test result:
25 kHz 8.33 kHz
Frequency Attenuation Recommended | Attenuation Recommended
wrt. 1 kHz Attenuation wrt. 1 kHz Attenuation
(kHz) (dB) (dB) (dB) (dB)
0.1 -31 - -31 -
0.2 -0.2 - -0.2 -
0.4 -0.2 - -0.2 -
0.6 -0.2 - -0.2 -
0.8 -0.1 - -0.1 -
1.0 +0 -- +0 -
1.5 -0.1 -- -0.1 --
2.0 -0.1 - -0.1 -
2.5 -0.6 -- -0.8 --
3.0 -0.9 0 -11 0
3.5 -1.3 -3 - 30 -3
4.0 -12 -5 -31 -5
4.5 -35 -7 -32 -7
5.0 - 36 -9 -32 -9
6.0 - 38 -12 -33 -12
7.0 - 38 -15 -45 -15
8.0 <-45 -17 <-60 -17
9.0 <-54 -19 <-60 -19
10.0 <-58 -21 <-60 -21
12.0 <-58 -24 <-60 -24
14.0 <-58 -27 <-60 -27
16.0 <-58 -28 <-60 -28
18.0 <-58 -28 <-60 -28
20.0 <-58 -28 <-60 -28
25.0 <-58 -28 <-60 -28
30.0 <-58 -28 <-60 -28
35.0 <-58 -28 <-60 -28
40.0 <-58 -28 <-60 -28
45.0 <-58 -28 <-60 -28
50.0 <-58 -28 <-60 -28

Result: The measurement is passed.
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11.2.2 Modulation Limiting §2.1047(b) & § 87.141(a)

Test conditions:  TX Frequencies F = 118.000 - 127.500 - 136.975 MHz
Power Supply V nom = 28.0 V
Temperature Tnom = 23.0 °C
FCC Limit § 2.1047(b) & 87.141(a): 100%
Test result:
MODULATING 8.33 kHz
SLIS\DI?LL Modulation (%) MODULATION
at following modulating frequencies LIMIT (%)
(mV /rms) 0.1 kHz 0.5 kHz 1.0 kHz 3.0 kHz 5.0 kHz (%)
1 0.1 0.4 04 0.1 0.1 100
4 0.1 0.4 3.0 0.1 0.1 100
8 0.1 4.5 4.8 0.1 0.1 100
10 0.1 6.0 6.0 0.2 0.1 100
20 0.1 11 11 0.3 0.1 100
30 0.1 17 17 0.5 0.1 100
40 0.1 21 21 1.3 0.1 100
50 0.1 27 28 1.6 0.1 100
60 0.1 33 33 1.8 0.1 100
70 0.1 39 39 2.0 0.1 100
80 0.1 44 44 2.2 0.1 100
100 25 55 55 2.6 0.1 100
200 25 88 88 5.0 0.2 100
300 0.4 89 88 7.5 0.2 100
400 0.6 89 89 9.5 0.5 100
500 0.6 89 89 115 1.2 100
750 0.9 89 89 18 2.0 100
1000 2.5 89 89 24 2.0 100

Result: The measurement is passed.

Page 18 of 41



Test report no.: 1-0278/15-01-02-A CWMTM

Mod input — 120mV (20 dB over normal)

8.33 kHz
MODULATING
FREQUENCY (KHz) MODULATION LIMIT
MODULATION (%)

(%)
0.1 2.5 100
0.2 35 100
0.4 78 100
0.6 87 100
0.8 87 100
1.0 86 100
1.2 86 100
1.4 85 100
1.6 83 100
1.8 82 100
2.0 80 100
2.5 80 100
3.0 25 100
3.5 20 100
4.0 15 100
45 1.0 100
5.0 0.2 100
6.0 0.1 100
7.0 0.1 100
8.0 0.1 100
9.0 0.1 100
10.0 0.1 100

Result: The measurement is passed.
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MODULATING 25 kHz
Sl_lg\lyé‘l_l' Modulation (%) MODULATION
at following modulating frequencies LIMIT (%)

(mV /rms) 0.1 kHz 0.5 kHz 1.0 kHz 3.0 kHz 5.0 kHz (%)
1 0.1 0.4 0.4 0.4 0.1 100

4 0.1 25 25 25 0.1 100

8 0.1 4.5 4.5 4.0 0.1 100

10 0.1 5.8 55 5.0 0.1 100

20 0.1 11 11 10 0.1 100

30 0.1 16 16.5 15 0.1 100

40 0.1 22 22 20 0.1 100

50 0.2 26 26 25 0.1 100

60 0.1 32 32 30 0.1 100

70 0.1 39 39 35 0.1 100

80 0.1 44 44 40 0.1 100
100 2.4 55 55 50 0.1 100
200 2.7 88 88 80 0.2 100
300 0.4 88 88 80 0.2 100
400 0.6 89 88 79 0.3 100
500 0.6 89 88 79 0.4 100
750 1.7 89 89 79 0.5 100
1000 2.5 89 89 80 1.2 100

Result: The measurement is passed.
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Mod input — 120mV (20 dB over normal)

25 kHz
MODULATING
FREQUENCY (kHz) MODULATION LIMIT
MODULATION (%)

(%)
0.1 3 100
0.2 34 100
0.4 55 100
0.6 88 100
0.8 86 100
1.0 85 100
1.2 85 100
14 85 100
1.6 84 100
1.8 84 100
2.0 83 100
25 82 100
3.0 82 100
35 76 100
4.0 22 100
4.5 15 100
5.0 0.5 100
6.0 0.1 100
7.0 0.1 100
8.0 0.1 100
9.0 0.1 100
10.0 0.1 100

Result: The measurement is passed.
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11.3 Occupied Bandwidth §2.1049 & §87.135

Test conditions:  TX Frequencies F = 118.000 - 127.500 - 136.975 MHz
Modulation Frequency Fm = 1000 Hz
Modulation depth m = 76.0 %
Power Supply V nom = 28.0 V
Temperature T nom = 23.0 °C
FCC Limit § 2.1049 & 87.135:  99% bandwidth
Test result:
TX Frequencies 99% Occupied Bandwidth
MHz (kHz)
118.000 2.155
127.500 2.153
136.975 2.154

Result: The measurement is passed.

Plot No. 1: 118.000 MHz

Agilent Spectrum Analyzer - Occupied BW
RF S0 5 oC SEMNSE:IMT ALIGN AUTO 12:40:42 PM Sep 24, 2015

10 dBidiv Ref 50.50 dBm
Log
40.5

305

205

105

500

Center 118 MHz Span 10 kHz
Res BW 100 Hz #FVBW 300 Hz Sweep FFT
Occupied Bandwidth Total Power 43.6 dBm
2.155 kHz
Transmit Freq Error 6 Hz OBW Power 99.00 %
x dB Bandwidth 2.206 kH=z x dB -20.00 dB
MSG STATUS
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Plot No. 2: 127.500 MHz

Agilent Spectrum Analyzer - Occupied BW
RF S0 DC

SEMSE:IMT ALIGH AUTO

12:47:38PM Sep 24, 2015

10 dBidiv Ref 50.50 dBm

Log

405

305

205

105

500

-9.80

-19.5

#VYBW 300 Hz

Span 10 kHz
Sweep FFT

Occupied Bandwidth

2.153 kHz
Transmit Freq Error 7 Hz
x dB Bandwidth 2.206 kH=z

Total Power

OBW Power
x dB

43.5 dBm

99.00 %
-20.00 dB

STATUS

Plot No. 3: 136.975 MHz

Agilent Spectrum Analyzer - Occupied BW

RF S0 DC

SEMSE:IMT ALIGN AUTO

12:48:22 PM Sep 24, 2015

10 dBidiv Ref 50.50 dBm

Log
ans

305

205

s

500

-9.80

-19.8

#VBW 300 Hz

Span 10 kHz
Sweep FFT

Occupied Bandwidth

2.154 kHz
Transmit Freq Error 7 Hz
x dB Bandwidth 2.207 kH=z

MSG

Total Power

OBW Power
x dB

43.5 dBm

99.00 %
-20.00 dB

STATUS
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11.4 Emission Mask § 2.1051 & § 87.139 (a)

Test conditions:  TX Frequencies F = 118.000 - 127.500 - 136.975 MHz
Modulation Frequency Fm = 1000 Hz
Modulation depth m = 76.0 %
Power Supply V nom = 28.0 V
Temperature T nom = 23.0 °C
FCC Limit § 2.1049 & 87.139 (a)

Result: The measurement is passed.

Plot No. 4: 118.000 MHz

RBW 5 kH= RE Attt 50 d4deB
Ref Lwv1 vBW 5 kH=z

44 dBm sSwT 30 ms Unit dBm

44

19 dB| Offset
40

20 {

T
—10 zq

My
L g R L
BRI

L 3

[T

IR, T
TV P

Center 118 MH= 20 kH=z/ Span 200 kH=z=

—5 6]

Date : 23 .s8SEP.2015 09:42:30
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Plot No. 5: 127.500 MHz
RBW 5 kH= RE Attt
@Ref T~ 1 VBW 5 kH=z=
44 dBm 30 ms Unit
a4
19
4

B| Offset

=::_:n

N T

o

o

2 & L
N =

Date :

Plot No. 6: 136.975 MHz

RBW 5 kH= RE Attt
Ref Lv1l vBwW 5 kH=z=
45 dBm 30 ms Unit
45
192 4dB =

I
E=

ZZZZZZ
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11.5 Spurious Emissions at Antenna Terminal  §2.1051 & § 87.139 (a)

Test conditions:  TX Frequencies F = 118.000 - 127.500 - 136.975 MHz
Power Supply V nom = 28.0 V
Temperature Tnom = 23.0 °C
FCC Limit § 2.1051 & 87.139(a): -13dBm

No critical peaks found!

Result: The measurement is passed.

Plot No. 7: 118.000 MHz, 9 kHz — 30 MHz

Agilent Spectrum Analyzer - Swept SA

RF S0&  DC SEMSE:INT ALIGN AUTO 12:15:54 PM Sep 23, 2015

s R Boosdem M 53.565 dBm

10.0

0.00
o -13.00 dEm|
=200

-30.0

-40.0

-50.0 ’

-B0.0

=700
Start 9 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 10 kHz Sweep 361.7 ms (1001 pts)
MSG sTATUS
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Plot No. 8: 118.000 MHz, 30 MHz — 1 GHz

Agilent Spectrum Analyzer - Swept SA

RF S0 DO

SEMSE:INT ALIGH AUTD

12:19:46 PM Sep 23, 2015

Ref Offset 20.6 dB
E%gBIdiv Ref 50.00 dBm

MKr1 746.83 MHz
-31.482 dBm

Wanted Signal

40.0

300

200

100

0.0o0

-10.0

-13.00 cBm|

-20.0

-30.0

-40.0

Start 30.0 MHz
#Res BW 100 kHz

MSG

#VBW 100 kHz

STATUS

Stop 1.0000 GHz
Sweep 117.0 ms (1001 pts)

Plot No. 9: 118.000 MHz, 1 GHz — 3 GHz

Agilent Spectrum Analyzer - Swept SA
RF S0 s

SEMSEINT ALIGN AUTO

12:22:27 PM Sep 23, 2015

Ref Offset 20.5 dB
E%SBIdiv Ref 20.00 dBm

Mkr1 2.566 GHz
-27.616 dBm

oo

0.00

-10.0

-13.00 ciBm|

-20.0

-30.0

-40.0

-50.0

-60.0

-70.0

Start 1.000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz

STATUS

Stop 3.000 GHz
Sweep 1.933 ms (1001 pts)
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Plot No. 10: 127.500 MHz, 9 kHz — 30 MHz

Agilent Spectrum Analyzer - Swept SA

RF S0 DO

SEMSE:INT ALIGH AUTD

01:00:18PM Sep 23, 2015

10 dBidiv
Log

Ref Offset 20.6 dB
Ref 20.00 dBm

MKr1 5.497 MHz
-53.892 dBm

100

0.0o0

-10.0

-13.00 ciBm|

-20.0

-30.0

-40.0

-50.0

-60.0

-70.0

MSG

Start 9 kHz
#Res BW 10 kHz

#VBW 10 kHz

STATUS

Stop 30.00 MHz
Sweep 361.7 ms (1001 pts)

Plot No. 11: 127.500 MHz, 30 MHz — 1 GHz

Agilent Spectrum Analyzer - Swept SA

RF S0 DO

SEMSEINT ALIGN AUTO

12:56:40PM Sep 23, 2015

10 dBldiv
Log

Ref Offset 20.5 dB
Ref 50.00 dBm

MKkr1 838.01 MHz
-21.684 dBm

|
Wanted Signal

40.0

0.0

200

100

0.00

-10.0

-13.00 cBm|

-20.0

-30.0

-40.0

MSG

Start 30.0 MHz
#Res BW 100 kHz

#VBW 100 kHz

STATUS

Stop 1.0000 GHz
Sweep 117.0 ms (1001 pts)
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Plot No. 12: 127.500 MHz, 1 GHz — 3 GHz

Agilent Spectrum Analyzer - Swept SA

RF S0 DO

SEMSE:INT ALIGH AUTD

12:54:01PM Sep 23, 2015

Ref Offset 20.6 dB

10 dBidiv Ref 20.00 dBm
Log

Mkr1 2.376 GHz
-27.685 dBm

100

0.0o0

-10.0

-13.00 ciBm|

-20.0

-30.0

-40.0

-50.0

-60.0

-70.0

Start 1.000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz

STATUS

Stop 3.000 GHz
Sweep 1.933 ms (1001 pts)

Plot No. 13: 136.975 MHz, 9 kHz — 30 MHz

Agilent Spectrum Analyzer - Swept SA

RF S0s  DC SEMSEINT ALIGH AUTO 01:01:19PM Sep 23, 2015

o ceran Rt B080 e VKT 54536 dBm

10.0

0.00

o -13.00 dEm|
=200

=300

-40.0

-50.0 ’

-B0.0

-70n
Start 9 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 10 kHz Sweep 361.7 ms (1001 pts)
MSG STATUS
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Plot No. 14: 136.975 MHz, 30 MHz — 1 GHz

Agilent Spectrum Analyzer - Swept SA

RF S0 DO

SEMSE:INT

ALIGH AUTD 01:03:11PM Sep 23, 2015

Ref Offset 20.6 dB

10 dBidiv Ref 50.00 dBm
Log

MKkr1 801.15 MHz
-21.699 dBm

Wanted Signal

40.0

300

200

100

0.0o0

-10.0

-13.00 cBm|

-20.0

-30.0

-40.0

Start 30.0 MHz
#Res BW 100 kHz

MSG

#VBW 100 kHz

Stop 1.0000 GHz
Sweep 117.0 ms (1001 pts)

STATUS

Plot No. 15: 136.975 MHz, 1 GHz — 3 GHz

Agilent Spectrum Analyzer - Swept SA

RF S0s  DC SEMSEINT ALIGH AUTO 01:04:38PM Sep 23, 2015
o ceran Rt B080 e MK 28595 dBm
10.0
0.00
o -13.00 dEm|
=200
-40.0
-50.0
-B0.0
-70n
Start 1.000 GHz Stop 3.000 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 2.467 ms (1001 pts)
MSG STATUS

Page 30 of 41




Test report no.: 1-0278/15-01-02-A

CETECOM™
g

Plot No. 16: RX-Mode, 9 kHz — 30 MHz

Agilent Spectrum Analyzer - Swept SA

RF S0 DO SEMSE:INT ALIGH AUTD

01:23:24 PM Sep 23, 2015

Ref Offset 20.6 dB

10 dBidiv Ref 0.50 dBm
Log

MKkr1 25.711 MHz
-84.587 dBm

-9.80

-13.00 ciBm|

-19.5

-29.5

=395

-49.5

-58.5

-B9.5

795

-89.5

Start 9 kHz
#Res BW 10 kHz #VBW 10 kHz

MSG STATUS

Stop 30.00 MHz
Sweep 361.7 ms (1001 pts)

Plot No. 17: RX-Mode, 30 MHz — 1 GHz

Agilent Spectrum Analyzer - Swept SA

RF S0 DO SEMSEINT ALIGN AUTO

01:21:08PM Sep 23, 2015

Ref Offset 20.5 dB

10 dBldiv Ref 0.50 dBm
Log

MKkr1 853.53 MHz
-72.768 dBm

-9.50

-13.00 ciBm|

-189.5

-29.5

-39.5

-49.5

-59.5

-B9.5

795

-89.5

Start 30.0 MHz

#Res BW 100 kHz

MSG

#VBW 100 kHz

STATUS

Stop 1.0000 GHz
Sweep 117.0 ms (1001 pts)
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Plot No. 18: RX-Mode, 1 GHz — 3 GHz

Agilent Spectrum Analyzer - Swept SA

RF S0 DO

SEMSE:INT ALIGH AUTD

01:20:09 PM Sep 23, 2015

Ref Offset 20.6 dB
E%gBIdiv Ref 0.50 dBm

MKkr1 2.998 GHz
-58.932 dBm

-9.80

-13.00 ciBm|

-19.5

-29.5

=395

-49.5

-58.5

-B9.5

795

-89.5

Start 1.000 GHz
#Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

STATUS

Stop 3.000 GHz
Sweep 2.467 ms (1001 pts)
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11.6 Field strength of spurious Emissions (radiated) § 2.1053 & § 87.139 (a)

Test conditions:  TX Frequencies F = 118.000 - 127.500 - 136.975 MHz
Power Supply V nom = 28.0 V
Temperature Tnom = 23.0 °C
FCC Limit § 2.1051 & 87.139(a): -13 dBm (TX-Mode)
30 MHz — 88 MHz: 100 pv/im @ 3 m (RX-Mode)
88 MHz — 216 MHz: 150 pvim @ 3 m (RX-Mode)
216 MHz - 960 MHz: 200 pv/m @ 3 m (RX-Mode)
Above 960 MHz: 500 pv/im @ 3 m (RX-Mode)

No critical peaks found!

Result: The measurement is passed
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Plot No. 19: 118.000 MHz, 9 kHz — 30 MHz
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Plot No. 20: 118.000 MHz, 30 MHz — 12.75 GHz
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Plot No. 21: 127.500 MHz, 9 kHz — 30 MHz
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Plot No. 22: 127.500 MHz, 30 MHz — 12.75 GHz
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Plot No. 23: 136.975 MHz, 9 kHz — 30 MHz
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Plot No. 24: 136.975 MHz, 30 MHz — 12.75 GHz
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Plot No. 25: RX-Mode, 9 kHz — 30 MHz

1

E3
dByV/m \

120 T

\ ~
“\‘(’ / "34'*’“ | \
Al L [V,

TN il
171 Vi, ol
i W ﬂ}‘/‘},ﬂ"

"‘{‘T"‘;\‘"'”'"J"‘“"« Al s *
L ,'U(ah
" d ‘"*"M"’ﬂ‘;\l

=

J..‘w‘ ‘L! |\ Class - QPeak|
| ‘ﬁ]*ﬂ}‘ﬁqfl"*,(',ﬂr}, J
w0l | Y ! [ 1] \W‘""r'["“ynuu[m

e I T |
" 4”’»W.J(‘k-\»\))‘(l,ﬁ_‘1\0m A

b |
LR |
P l\ U\wy\/\h.\‘)r/\'\,‘rl "

T
OkHz 100k ™ 10M 20MHz
Frequency (MHz)

Plot No. 26: RX-Mode, 30 MHz — 1 GHz
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Plot No. 27: RX-Mode, 1 GHz — 3 GHz
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11.7 Frequency Stability § 2.1055 & § 87.133 (5)

Test conditions:  TX Frequencies F = 118.000 - 127.500 - 136.975 MHz
Power Supply V nom = 28.0 V
V min = 220 V
V max = 303 V
Temperature T nom = 23.0 °C
T min = -40.0 °C
T max = 70.0 °C
FCC Limit § 2.1055 & 87.133(5): 20 ppm
Test Result:
T°C 118.000 MHz 127.500 MHz 136.975 MHz
+70 117.999 960 127.499 984 136.974 986
+60 117.999 980 127.499 990 136.974 998
+50 117.999 998 127.500 008 136.975 006
+40 118.000 006 127.500 008 136.975 006
+30 118.000 004 127.500 004 136.975 008
+20 118.000 000 126.500 002 136.975 000
+10 117.999 994 126.499 996 136.974 998
0 117.999 988 126.499 988 136.974 986
-10 117.999 980 127.499 978 136.974 972
-20 118.000 008 127.500 012 136.975 012
-30 118.000 094 127.500 102 136.975 102
-40 118.000 102 127.500 108 136.975 108

Frequency error < 0.2 ppm

Result: The measurement is passed
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Annex A Document history
Version Applied changes Date of release
DRAFT Initial release - DRAFT 2016-01-08

1.0 Initial release 2016-01-15
-A Measurements above 136.975 MHz deleted 2016-02-22

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

SIN - Serial number

SW - Software

PMN Product marketing name

HMN Host marketing name

HVIN Hardware version identification number

FVIN Firmware version identification number
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Annex C Accreditation Certificate

Front side of certificate Back side of certificate

[( DAKKS
- Deutsche
akkraditierungzszzlle

Deutsche Akkreditierungsstelle GmbH Deutsche Akkreditierungsstelle GmbH

Belichene gemiB § 8 Absstz 1 AklStelleG i.V.m. § 1 Absatz 1 AkkStelleGBV
Unterzeichnerin der Mullilaleraler: Abkommen
wan EA, ILAC und IAF zur geaenseilipen Ancriennung

Akkreditierung %

Qi Deul

Stancart Berlin Standort Frankfurt am Main Standcr: Braunschweiy
Spittelmarkt 16 Gartenstrale 6 Bundesalles 100
1011 3erlin 60594 Frarkiurt am Main 32115 Braunschweip

& Akkrediliciungsstelle GmbH sestitige hiermit, dass das Priflzboratorium

CETECOM ICT Services GmbH
Untertlirkheimer Strafle 6-10, 66117 Saarbriicken

die Kampetanz nach DIN EN ISOIEC 17025:2005 besitat, Prifungen in folgenden Bereichun
durchzufiihren:

D lich xDSL
VolP und DECT

Akustlk

Funk elnschilef/ich WLAN

Short Range Devlces {SRDJ

RFID

WiNax und Richtfunk

Mobllfunk (GSM / DTS, Gwer the Air [OTA] Performance)
Elektr i ertraghichkeit (EMV] ei iRl

Produktsicherheit

urwerdderter Form

Es car nicht dor Ans:

AkkredTierung atch aul Dareiche erstrecd,

SAR und Hearing Aid Compatibility [HAC) dic dber den durch dic € ctungsheich hnausgehen.
Umweltsimulation

Smart Card Terminals e Akkrodisioryng erfolgte gemals s Akkeedifen ngactells (Akkstellec) vom
Bluetooth 31 Juli 2003 (AGHL. | 5. 7675) s ) Nr. 765/20C8 des u-opalschen Parlaments
Wi-F- Services urd ates vom 9. Luli 2008 Gbur d i kkied tierung und Marktbberwzzhurg

Zusammenhang mit der

marklurg s
DAKKS ist Urterse il

Aultil:

Produiden {Abl. L 218 vom . Jull 2008, 5. 30},
A 2ur gegenzaitigen Anerkeanung der
1und

n Atkormme
atienal Accreditation I'arem

e
Fiickseile dos DeckUky, L und dvr fulgend er Anlage mit Insgeszmt £ Seiten.

Fegisbisiungsaununer der rkunde; D-PL-12076-01-00

-
/ L
[rreer] e gu-my?ﬂﬁngm
snsifgslener

Frankfurs 2o 3

EXR——

Note:

The current certificate including annex may be received from CETECOM ICT Services on request.
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