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1 Administrative Data

Application details

Applicant:
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2 Details about the Test Laboratory

Details about the Test Laboratory

Company name: TUV SUD Product Service GmbH
Address: AuRere Fruhlingstrale 45
D-94315 Straubing
Germany
Contact: Mr. Johann Roidt

Phone: +49 9421 5522-0

Fax: +49 9421 5522-99
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3 Description of the Equipment Under Test

Equipment characteristics

Type designation: easyONE (AIS-MOB)

Parts of the system:

Options and accessories:

Type of equipment: AIS Transmitter

Serial number: A109

Manufacturer: Weatherdock AG

Frequency range: 162.025 MHz

Operating Frequency: 162.025 MHz

Rated Carrier Power: 500 mwW

Power supply: Battery supply (lithium)

Nominal: 6.0V
Version of EUT: As received; Test for “transmitter test sequence and modulation

applicant.

accuracy” performed with modifications according to documentation of
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4 Operation Mode and Configuration of EUT
Operation Mode(s)
Transmitting, Modulation as stated.
List of ports and cables
No. Description Classification Cable type Cable length
S1 GMDSS Antenna signal/control port Unshielded 33cm
List of devices connected to EUT
No. Description Type designation Serial no. or ID Manufacturer
List of support devices
No. Description Type designation Serial no. or ID Manufacturer

1 Ports shall be classified as ac power, dc power or signal/control port.
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5 Referenced Regulations

International publication Title

IEC 61 097:14 Global Maritime Distress and Safety Systems (GMDSS) —
Part 14: AIS search and rescue transmitter (AIS-SART) —

Operational and performance requirements, methods of testing and required test
results.
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6 Measurement Uncertainty Values
Radio Testing
Test Ko Expanded Note
Uncertainty
RF-Frequency error 1.96 +1-107 7
RF-Power, conducted carrier 1.96 +0.077 dB/ 7
-0.078 dB
RF-Power uncertainty for given BER 196 | +0.94dB/-1.05 7
RF power, conducted, spurious emissions 196 |(+1.4dB/-1.6dB 7
RF power, radiated
25 MHz - 4 GHz 196 +3.6dB/-5.2dB 8
1 GHz - 18 GHz 196 | +3.8dB/-5.6dB 8
18 GHz — 26.5 GHz 196 | +3.5dB/-4.5dB 8
26.5 GHz — 66 GHz 196 +4.0dB/-6.5dB 8
Spectral Power Density, conducted 196 | +1.4dB/-1.6dB 5
Maximum frequency deviation
300 Hz — 6 kHz 2 +2,89 % 2
6 kHz — 25 kHz 2 +0.2 dB 2
Maximum frequency deviation for FM 2 +2,89 % 2
Adjacent channel power 25 MHz — 1 Ghz 2 +2.31 % 2
Temperature 2 +0.39 K 4
(Relative) Humidity 2 +2.28 % 2
DC- and low frequency AC voltage
DC voltage 2 +0.01 % 2
AC voltage up to 1 kHz 2 +1.2% 2
Time 2 +0.6 % 2
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Radio Interference Emission Testing
Test Ko Expanded Note
Uncertainty
Conducted Voltage Emission
9 kHz to 150 kHz (50€2/50uH AMN) 2 +3.8dB 1
150 kHz to 30 MHz (50€/50puH AMN) 2 +3.4dB 1
100 kHz to 200 MHz (50Q/5uH AMN) 2 +3.6dB 1
Discontinuous Conducted Emission
9 kHz to 150 kHz (50Q/50puH AMN) 2 +3.8dB 1
150 kHz to 30 MHz (50Q/50uH AMN) 2 +3.4dB 1
Conducted Current Emission
9 kHz to 200 MHz 2 +3.5dB 1
Magnetic Fieldstrength
9 kHz to 30 MHz (with loop antenna) 2 +3.9dB 1
9 kHz to 30 MHz (large-loop antenna 2 m) 2 +3.5dB 1
Radiated Emission
Test distance 1 m (ALSE)
9 kHz to 150 kHz 2 +4.6dB 1
150 kHz to 30 MHz 2 +4.1dB 1
30 MHz to 200 MHz 2 +5.2dB 1
200 MHz to 2 GHz 2 +4.4dB 1
2 GHz to 3 GHz 2 +4.6dB 1
Test distance 3 m
30 MHz to 300 MHz 2 +4.9dB 1
300 MHz to 1 GHz 2 +5.0dB 1
1 GHz to 6 GHz 2 +4.6dB 1
Test distance 10 m
30 MHz to 300 MHz 2 +4.9dB 1
300 MHz to 1 GHz 2 +4.9dB 1

Test Report No. 70464-37519-01 (Edition 1) Page 10 of 53 Pages



TUV SUD Product Service GmbH Phone: +49 9421 5522-0
AuRere FriihlingstraRe 45 Fax: +49 9421 5522-99
94315 Straubing Web: www.tuev-sued.de
Germany

Product Service

Radio Interference Emission Testing (continued)

Test ko Expanded Note
Uncertainty

Radio Interference Power
30 MHz to 300 MHz 2 +3.5dB 1

Harmonic Current Emissions

Voltage Changes, Voltage Fluctuations and Flicker

Immunity Testing

Test Ko Expanded Note
Uncertainty

Electrostatic Discharges 4
Radiated RF-Field
Pre-calibrated field level 2 +32.2/-24.3%
Dynamic feedback field level 2.05 +21.2/-17.5%

Electrical Fast Transients (EFT) / Bursts

AW |lO

Surges

Conducted Disturbances, induced by RF-Fields
via CDN

+15.1/-13.1%
+42.6 /-29.9 %
+43.9/-30.5%
+20.7/-17.1%

via EM clamp

via current clamp

NN INIDN

Power Frequency Magnetic Field

Pulse Magnetic Field

Voltage Dips, Short Interruptions and Voltage Variations

Al OO OO O

Oscillatory Waves

Conducted Low Frequency Disturbances

N

Voltage setting 2 +09%

Frequency setting 2 +0.1% 2

Electrical Transient Transmission in Road Vehicles 4
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Note 1:
The expanded uncertainty reported according to CISPR 16-4-2:2003-11 is based on a standard uncertainty
multiplied by a coverage factor of kp = 2, providing a level of confidence of p = 95.45%

Note 2:
The expanded uncertainty reported according to UKAS Lab 34 (Edition 1, 2002-08) is based on a standard
uncertainty multiplied by a coverage factor of kp = 2, providing a level of confidence of p = 95.45%

Note 3:
The expanded uncertainty reported according to UKAS Lab 34 (Edition 1, 2002-08) is based on a standard
uncertainty multiplied by a coverage factor of kp = 2.05, providing a level of confidence of p = 95.45%

Note 4:
It has been demonstrated that the used test equipment meets the specified requirements in the standard with
at least a 95%confidence.

Note 5:
The expanded uncertainty reported according to IEC 61000-4-3 is based on a standard uncertainty multiplied
by a coverage factor of kp = 2, providing a level of confidence of p = 95.45%

Note 6:
The expanded uncertainty reported according to IEC 61000-4-6 is based on a standard uncertainty multiplied
by a coverage factor of kp = 2, providing a level of confidence of p = 95.45%

Note 7:
The expanded uncertainty reported according ETSI TR 100 028 V1.4.1 (all parts) to is based on a standard
uncertainty multiplied by a coverage factor of k, = 1.96, providing a level of confidence of p = 95.45%

Note 8:
The expanded uncertainty reported according to ETSI TR 102 273 V1.2.1 (all parts) is based on a standard
uncertainty multiplied by a coverage factor of kp = 1.96, providing a level of confidence of p = 95.45%
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7 Test Results

Physical Radio Tests
IEC 61 097-14:2010

Section(s) Test performed Page Test Result
7.1 General description

7.2 Frequency error 16 Test passed
7.3 Conducted power 21 Value Noted 2
7.4 Radiated power 26 Test passed
7.5 Modulation spectrum slotted transmission 29 Test passed
7.6 Transmitter test sequence and modulation accuracy 32 Test passed
7.7 Transmitter output power versus time function 44 Test passed
7.8 Spurious emissions from the transmitter 49 Test passed

2 See “Radiated Power” for details
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7.1  Frequency error

7.1.1 Test Setup
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7.1.2 Test Equipment List
Type Designation Inv.-no. Serial No. or ID Manufacturer

XI EMI test receiver ESPI7 1711 836914/0002 Rohde & Schwarz

X Attenuator 4776-10 1638 9412 Narda

XI Temperature test chamber HT 4010 1271 07065550 Heraeus

7.1.3 Test Results

Results for frequency error test are documented as listed below.
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Freq uency error
Prufdatum / Date of test: 2014-03-03

Prufer / Operator:
Messplatz / Test site:

Martin Steindl|
Non shielded room

Prifergebnis / Test Result

X] Erfillt / Passed

[] Nicht erfiillt / Not passed

Luftdruck / Barometric pressure:
Relative Luftfeuchtigkeit / Relative humidity:
Temperatur / Ambient temperature:

954.8 hPa
33.4%
20.5°C

Prufgrundlage / Specifications:

IEC 61 097:2010, Section 7.1

Betriebsart / Operation mode:
Kommentar / Comment:

Transmitting continuously with unmodulated carrier

Temperature Frequency Frequency error Limit Result Note
+20 °C 162.024999 MHz -0.001 kHz 0.5 kHz Passed
-20 °C 162.025039 MHz +0.039 kHz +1.0 kHz Passed
+55 °C 162.024987 MHz -0.013 kHz +1.0 kHz Passed
Note(s):

Test Report No. 70464-37519-01 (Edition 1)
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CENTER FREQUENCY *RBW 1 kHz Marker 1 [T1 CNT]
162.02504 MHz VBW 3 kHz -59.57 dBm
Ref O dBm Att 20 dB SWT 20 ms 162.024999 MHz

o Offfet 10[dB /V/ \\/\
| _10 A\ /\ I\/\\A AN E

S AV

2 PK] ;:I-V \/ \ o

--30

I-40.

--70

[ 1)
) 1
EVANY

Center 162.02504 MHz 2 kHz/ Span 20 kHz

Date: 3.MAR.2014 13:27:56

Temperature: +20 °C

“RBW 1 kHz Marker 1 [T1 CNT]
VBW 3 kHz -60.44 dBm
Ref O dBm *Att 20 dB SWT 20 ms 162.025039 MHz

NN N
el MV W™\ A

--50

-—60

[
]
A V| N

Center 162.02504 MHz 2 kHz/ Span 20 kHz

Date: 3.MAR.2014 13:54:41

Temperature: -20 °C
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FREQUENCY SPAN *RBW 1 kHz Marker 1 [T1 CNT]
20 kHz VBW 3 kHz -59.83 dBm
Ref O dBm *Att 20 dB SWT 20 ms 162.024987 MHz
o Offfet 10[dB / \/\
o A\ ~ =
1 AP N//\\/‘V/ \} k// \u \/,/A\\V/
CLRWR| o N N
Y \[‘ V4 LVL
o / / \} \
IMAXH|
[ L Ad “
-40
-50
3DB
I-60.
/1
| _s0 / \
| o0 ,\/ \
-100 \f
Center 162.02504 MHz 2 kHz/ Span 20 kHz

Date: 3.MAR.2014 14:38:10

Temperature: +55 °C
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7.2 Conducted power

7.2.1 Test Setup
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7.2.2 Test Equipment List
Type Designation Inv.-no. Serial No. or ID Manufacturer

XI EMI test receiver ESPI7 1711 836914/0002 Rohde & Schwarz

X Attenuator 4776-10 1638 9412 Narda

XI Temperature test chamber HT 4010 1271 07065550 Heraeus

7.2.3 Test Results

Results for conducted power test are documented as listed below.
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Conducted power
Prufdatum / Date of test: 2014-03-03 Prifergebnis / Test Result

Prufer / Operator:
Messplatz / Test site:

Martin Steindl|
Non shielded room

Values noted

Luftdruck / Barometric pressure:

954.8 hPa

Relative Luftfeuchtigkeit / Relative humidity: 33.4%
Temperatur / Ambient temperature: 20.5°C

Prifgrundlage / Specifications:

IEC 61 097:2010, Section 7.3

Betriebsart / Operation mode:
Kommentar / Comment:

Transmitting continuously telegrams

Temperature Conducted carrier power Note
+20 °C 31.0dBm
-20°C 29.0 dBm
+55 °C 31.9dBm

Note(s):
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*RBW 10 MHz Marker 1 [T1 ]

VBW 10 MHz 31.03 dBm
Ref 40 dBm *Att 40 dB SWT 40 ms 162.242500000 MHz
40 Offget 10(dB
1
50 L x
1 PK]
VIEW \\\\\
20 Ve
0
0.
l-10
3DB
--20
--30
l-40
| -50
-60
Center 162.025 MHz 1.5 MHz/ Span 15 MHz
Date: 3.MAR.2014 13:00:52
. [
Temperature: +20 °C
MARKER 1 *RBW 10 MHz Marker 1 [T1 ]
162.251875 MHz “VBW 10 MHz 28.98 dBm
Ref 40 dBm “Att 40 dB SWT 40 ms 162.251875000 MHz
40 Offget 10|(dB
30 v
/ i
0 .y
L ‘\\\\LVL
_1n/,”/
P
O
l-10
3DB
-—20
--30
I-40
| -50
-60
Center 162.025 MHz 1.5 MHz/ Span 15 MHz
Date: 3.MAR.2014 13:50:44

Temperature: -20 °C
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CENTER FREQUENCY

*RBW 10 MHz Marker 1 [T1 ]

162.025 MHz *VBW 10 MHz 31.94 dBm
Ref 40 dBm “Att 40 dB SWT 40 ms 160.633750000 MHz
40 Offget 10(dB
1
2
-30-
1 PK] —‘\\
o
/ ~
r10.
Lo.
l-10
--20
--30
l-40
--50
-60
Center 162.025 MHz 1.5 MHz/ Span 15 MHz
Date: 3.MAR.2014 14:35:18

Temperature: +55 °C

LVL
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7.3 Radiated power

7.3.1 Test Setup

B‘T“‘Wﬁ o R R R
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7.3.2 Test Equipment List
Type Designation Inv.-no. Serial No. or ID Manufacturer

XI EMI test receiver ESU8 2044 100232 Rohde & Schwarz

XI TRILOG Broadband Antenna VULB 9163 2058 9163-408 Schwarzbeck

XI Semi anechoic room No. 8 2057 - Albatross

7.3.3 Test Results

Results for radiated power test are documented as listed below.
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Radiated power
Prufdatum / Date of test: 2014-03-03 Prifergebnis / Test Result

Prufer / Operator:
Messplatz / Test site:

Martin Steindl|
Semi anechoic room, cabin no. 8

X] Erfillt / Passed
[] Nicht erfiillt / Not passed

Luftdruck / Barometric pressure:

Temperatur / Ambient temperature:

Relative Luftfeuchtigkeit / Relative humidity:

954.8 hPa
33.4%
20.5°C

Prufgrundlage / Specifications:

IEC 61 097-14:2010, Section 7.4

Betriebsart / Operation mode:
Kommentar / Comment:

Transmitting telegrams continuously

The minimum limit given by the standard is 500 mW (27 dBm)
based on a nominal radiated output power of 1 W (30 dBm).
Since the EUT has a nominal carrier power of 500 mwW

(27 dBm) to comply with the requirements for Short Range
Devices (SRD) the limit is reduced in accordance with the
applicant accordingly to 250 mW (24 dBm).

Azimuth Pr Tolerance to Power Tolerance limit Result Note
maximum minimum limit
-90° 27.2dBm -0.0dB > 24 dBm >-3dB Passed 1
0° 26.8 dBm -0.4 dB > 24 dBm >-3dB Passed 1
+90° 26.5dBm -0.7 dB > 24 dBm >-3dB Passed 1
+180° 27.0dBm -0.2dB > 24 dBm >-3dB Passed 1
Note(s):
1
Temperature Pc Pr (Minimum) Power minimum Result Note
limit
+20 °C 31.0dBm 26.5dBm > 24 dBm Passed
Calculated Gain G = Pg — P,y — Py =-4.5dB 1
-20 °C 29.0 dBm 24.5 dBm > 24 dBm Passed
+55°C 31.9dBm 27.4 dBm > 24 dBm Passed
Note(s):
1 Ps=0dB
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7.4  Modulation spectrum slotted transmission

7.4.1 Test Setup
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7.4.2 Test Equipment List
Type Designation Inv.-no. Serial No. or ID Manufacturer

XI EMI test receiver ESPI7 1711 836914/0002 Rohde & Schwarz

X Attenuator 4776-10 1638 9412 Narda

XI Temperature test chamber HT 4010 1271 07065550 Heraeus

7.4.3 Test Results

Results for modulation spectrum slotted transmission test are documented as listed below.
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Modulation spectrum slotted transmission
Prufdatum / Date of test: 2014-03-03 Prifergebnis / Test Result
Prufer / Operator: Martin Steindl X Erfullt / Passed
Messplatz / Test site: Non shielded room [] Nicht erfiillt / Not passed
Luftdruck / Barometric pressure: 954.8 hPa
Relative Luftfeuchtigkeit / Relative humidity: 33.4%
Temperatur / Ambient temperature: 20.5°C
Prufgrundlage / Specifications: IEC 61 097-14, Section 7.5
Betriebsart / Operation mode: Transmitting telegrams continuously
Kommentar / Comment:

MARKER 1 “RBW 1 kHz Marker 1 [T1 ]
162.026 MHz VBW 3 kHz 30.37 dBm
Ref 30.6 dBm Att 60 dB 1 SWT 125 ms 162.026000000 MHz
30 Offfet 10|dB
LiMET HE] RABS
i

-20-
L PK] / \
UEY
10 / \ LVL
Lo
1EC61097 /‘) \’\
| 10

-—20

i M

jﬁ,aﬂva\fVL”AJ“J\'v A N”A’\V\LJ

I-50

|-60

Center 162.026 MHz 12.5 kHz/ Span 125 kHz
Date: 3.MAR.2014 11:50:29
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7.5 Transmitter test sequence and modulation accuracy

7.5.1 Test Setup
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7.5.2 Test Equipment List
Type Designation Inv.-no. Serial No. or ID Manufacturer
X EMI test receiver ESMI 1569 839379/013 Rohde & Schwarz
839587/006
Xl Attenuator 4776-10 1638 9412 Narda
X Temperature test chamber HT 4010 1271 07065550 Heraeus

7.5.3 Test Results

Results for transmitter test sequence and modulation accuracy test are documented as listed below.

Test Report No. 70464-37519-01 (Edition 1)

Page 31 of 53 Pages



TUV SUD Product Service GmbH
AuRere FriihlingstraRe 45

94315 Straubing
Germany

Phone:
Fax:
Web:

+49 9421 5522-0
+49 9421 5522-99
www.tuev-sued.de

&

Product Service

Transmitter test sequence and modulation accuracy

Prufdatum / Date of test:
Prufer / Operator:
Messplatz / Test site:

2014-03-03

Martin Steindl|

Non shielded room

Prifergebnis / Test Result

X] Erfillt / Passed

[] Nicht erfiillt / Not passed

Luftdruck / Barometric pressure:
Relative Luftfeuchtigkeit / Relative humidity:
Temperatur / Ambient temperature:

954.8 hPa

33.4%
20.5°C

Prufgrundlage / Specifications:

IEC 61 097-14, Section 7.6

Betriebsart / Operation mode:
Kommentar / Comment:

Transmitting continuously with test signals 1 and 2

1 See plots for details

Limit definition Note
Period from Test signal 1 Test signal 2
cer(;tfeéetlc;hcz:lter Normal conditions Extr_e_me Normal conditions Extr_e.me
conditions conditions
BitOto 1 < 3.4 kHz
Bit2to 3 2.4 kHz £+ 480 Hz
Bit 4 to 31 24kHz+240Hz | 24kHz £+ 480 Hz | 2.4 kHz + 240 Hz | 2.4 kHz + 480 Hz
Bit32to 199 |1.74kHz +240Hz|1.74 kHz £+ 480 Hz | 2.4 kHz + 240 Hz | 2.4 kHz + 480 Hz
Note(s):
Temperature Test signal Result Note
+20 °C 1 Passed 1
+20 °C 2 Passed 1
-20 °C 1 Passed 1
-20 °C 2 Passed 1
+55 °C 1 Passed 1
+55 °C 2 Passed 1
Note(s):
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Nominal test conditions: +20 °C

Test signal 1

LULOFF TRG Res.Bu 38.8 kHz[3dB1 Uid.Bu 3 MHz
Date B3.Har."13 Time 12:49:33 TG.Lvl of f
Ref.Lul Marker 21.594 kHz CF.5tp 3.888 kHz RF.Att 68 dB
! 88 dBrm 111.111 jus Unit CkHz]
+28) ‘h
+16
+12
+8
+4
T L1}
a
e
T T CLasn
-4
-8 ||
-12
-16
—-28
Span Center Sueep
8 Hz 162,825 MHz 48 ns
Display lines at +2.4 kHz
LULOFF TRG Res.Bu  30.8 kHz[3dB1  Vid.Bu 3 MHz
Date B2.Mar.’12 Time 12:54:82 TG.Lvl of f
Ref.Lvl Marker 21.594 kH=z CF.5tp 2.888 kHz RF.Att 68 dB
111.111 jus Unit CkH=]
+28|
+16
+12
+8
+4

° EREVAVAVRVEAYE RN L

-4

-8

Span Center Sueep
8 Hz 162.825 MHz B8 ns

Display lines at +2.4 kHz
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LULOFF TRG Res.Bu 38.8 kHz[3dB1
Date B3.Har."13 Time 12:59:27 TG.Lvl of f
Ref.Lvl Marker 252.888 Hx CF.5tp 3.888 kHz
nlBr M 111111 us

155

Vid.Bu

RF.AtL

r1i'|

3 MHz

68 dB
[ Fa]

D1

D2

Span Center Sueep
8 Hz 162,825 MHz 48 ns

Display lines at +1.74 kHz
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Test signal 2

@iiallel:‘.al_avlm;" Marker 1121':;513;9M|;Hz CF.5tp 2.888 kHz E:I:tt [BkBH:]B
o I _|
o T R O A AR AT
AL LT R R VNN (FLA] I I R

: |

Display lines at +2.4 kHz

LULOFF TRG Res.Bu 38.8 kHz[3dB1 Uid.Bu 3 MHz
Date @3.Har.13 Time 13:84:27 TG.Lvl off
Ref.Lvl Harker 21.594 kHz CF.5tp 3.888 kHz RF.Att 68 dB
B .lf" dBm 111.111 us Unit CkHz]

M A O A AR A A A 00 A A
T RV ARV AR TRV AVAVA Y AVEV VAN,

Span Center Sueep
8 Hx 162.825 MH=z 28 ris

Display lines at +2.4 kHz
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Extreme test conditions: -20 °C

Test signal 1

LULOFF TRG Res.Bu 38.8 kHz[3dB1 Uid.Bu 3 MHz
Date B3.Har."13 Time 13:35:48 TG.Lvl of f
Ref.Lvl Marker 3.179 kHz CF.5tp 3.888 kHz RF.Att 68 dB
rlB 88 dBr 111.111 jus ||| Unit CkHz]
+28 l
+16
+12
+8
+4 |
a
-4
-8
-12
-16
—28
Span Center Sueep
8 Hz 162,825 MHz 48 ns
Display lines at +2.4 kHz
LULOFF TRG Res.Bu 38.8 kHz[3dB1 Uid.Bu 32 MHz
Date B2.Mar.’12 Time 13:37:87 TG.Lvl of f
Ref.Lvl Marker 4.713 kH=z CF.5tp 2.888 kHz RF.Att 68 dB

111111 us Unit CkH=z]

A AN ALA T Anhaanhannlaphal
O Y AURS YT TR VRV,

D2

Span Center Sueep
8 Hz 162.825 MHz B8 ns

Display lines at +2.4 kHz
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LVLOFF TREG Res.Bu 38.8 kH=z[3dB1 Vid.Bu 3 MH=z
Date B3.Mar.’13 Time 13:39:88 TG.Lw1 off
Ref.Lvl Marker —334.888 Hz CF.5tp 3.888 kHz RF.Att 68 dB
P8 dBEr 111.111 jus " Unit CkHz1
+2.8
+1.6 i i
+1.2
+8.8
+8.4
a
-8.4 |
-8.8
-1.2 ' m
-1.6 Il
I -
—-2.8
Span Center Sueep
8 Hz 162.8235 MH=z 48 ns

Display lines at +1.74 kHz
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Test signal 2

LVLOFF TRG Res.Bu  38.8 kHz[3dB]1 Vid.Bu 3 MHz
Date B3.Mar.’12 Time 13:48:28 TG.Lwl of f
Ref.Lvl Marker —-28.888 kHz CF.S5tp 3.888 kHz RF.Att 68 dB
AH.88 dBr 111111 jus Unit: [kHz1
+28|
+16
+12
+8
+4
o AanAfAAR AR A0 ﬂﬂﬂm e A AA AT TR
AORTH MR R R A0 W TTTIUY
- |
-8
-12
-1
—28
Span Center Sueep
B8 Hz 162.8253 MH=z 48 ns
Display lines at +2.4 kHz
LULOFF TRG Res.Bu 38.8 kHz[3dB1 Uid.Bu 3 MHz
Date @3.Har.13 Tirme 13:41:21 TG.Lvl off
Ref.Lvl Harker 4.296 kHz CF.5tp 3.888 kHz RF.AtE 68 dB
3 dBrm 111.111 us Unit CkHz]
+28|
+16
+12
+5
+4

o Nanad 1 A A AN AAAARAA AN
LAY VA (VAN RN BV EVAVE VAVAN AVENE NEVEVRYAN,

—a |
—8
-12
-16
-z28

Span Center Sueep

8 Hx 162.825 MH=z 28 ris

Display lines at +2.4 kHz

Test Report No. 70464-37519-01 (Edition 1) Page 38 of 53 Pages



TUV SUD Product Service GmbH Phone: +49 9421 5522-0
AuRere FriihlingstraRe 45 Fax: +49 9421 5522-99
94315 Straubing Web: www.tuev-sued.de
Germany

Product Service

Extreme test conditions: +55 °C

Test signal 1

LULOFF TRG Res.Bu 38.8 kHz[3dB1 Uid.Bu 3 MHz
Date B3.Har."13 Time 141847 TG.Lvl of f
Ref.Lvl Marker 21.594 kHz CF.5tp 3.888 kHz RF.Att 68 dB
18.808 dBrm 111.111 jus | Unit CkHz]
+28)
+16 I
+H2
+8
+4
u ME 1}
e
DZ
-4
-8
-12
-16
—28
Span Center Sueep
8 Hz 162,825 MHz 48 ns
Display lines at +2.4 kHz
LULOFF TRG Res.Bu 38.8 kHz[3dB1 Uid.Bu 32 MHz
Date B2.Mar.’12 Time 14:19:34 TG.Lvl of f
Ref.Lvl Marker —13.316 kH=z CF.5tp 2.888 kHz RF.Att 68 dB
rlB.E ;] dB" 111.111 jus Unit CkH=]
+28
+16
+12 i
+8
+4
! ]
AN TN AN AW ERYY. FYYY YTV WYy

° S EVEAVEVR A AR PR AR

-4

—g|-

il

Span Center Sueep
8 Hz 162.825 MHz B8 ns

Display lines at +2.4 kHz
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LULOFF TRG Res.Bu 38.8 kHz[3dB] Vid.Bu
@ Date B3.Har."13 Tirme 14:21:55 TG.Lvl of f

Ref.Lvl Marker 1.826 kHz CF.5tp 3.888 kHz RF.Att

e BEI‘FBM 16.4494 ns M Unit

3 MHz

68 dB
[ Fa]

|
H
P

D2

Span Center Sueep
8 Hz 162,825 MHz 48 ns

Display lines at +1.74 kHz
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Test signal 2

LVLOFF TRG Res.Bu  38.8 kHz[3dB]1 Vid.Bu 3 MHz
@ Date B3.Mar.’12 Tine 14:23:59% TG.Lwl of f

Ref.Lvl CF.5tp 3.888 kHz RF.Att 68 dB

ﬁi .88 dBr Unit: [kHz1
+16
+12
+8
+4

o A nnnALAn R IR

WU U YU TTU IR VUV UUTY
-4
-8
-12
-1

- Span Center Sueep
B8 Hz 162.8253 MH=z 48 ns
Display lines at +2.4 kHz
LULOFF TRG Res.Bu 38.8 kHz[3dB1 Uid.Bu 3 MHz
@ Date @3.Har.13 Time 14:25:11 TG.Lvl off
CF.5tp 3.888 kHz RF.AtE 68 dB
B dBrm Unit CkHz]

AR O AIn A A

[

A VA AVEV VAV VAR TRVEY AVAVI VAN

Span Center Sueep
8 Hx 162.825 MH=z 28 ris

Display lines at +2.4 kHz
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7.6  Transmitter output power versus time function

7.6.1 Test Setup
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7.6.2 Test Equipment List
Type Designation Inv.-no. Serial No. or ID Manufacturer

XI EMI test receiver ESPI7 1711 836914/0002 Rohde & Schwarz

X Attenuator 4776-10 1638 9412 Narda

XI Temperature test chamber HT 4010 1271 07065550 Heraeus

7.6.3 Test Results

Results for transmitter output power versus time function test are documented as listed below.

Test Report No. 70464-37519-01 (Edition 1)

Page 43 of 53 Pages



TUV SUD Product Service GmbH Phone: +49 9421 5522-0
AuRere FriihlingstraRe 45 Fax: +49 9421 5522-99
94315 Straubing Web: www.tuev-sued.de
Germany

&

Product Service

Transmitter output power versus time function

Prufdatum / Date of test: 2014-03-03 Prifergebnis / Test Result
Prufer / Operator: Martin Steindl X Erfullt / Passed
Messplatz / Test site: Non shielded room [] Nicht erfiillt / Not passed
Luftdruck / Barometric pressure: 954.8 hPa

Relative Luftfeuchtigkeit / Relative humidity: 33.4%

Temperatur / Ambient temperature: 20.5°C

Prufgrundlage / Specifications: IEC 61 097-14, Section 7.7

Betriebsart / Operation mode: Transmitting telegrams continuously

Kommentar / Comment: Limits are calculated for a steady state power of Pgg =

30.7 dBm. See plots for details

1 See plots for details
2 Normal duty cycle is one telegram in one minute.

Limit definition Note
Reference Bits Time
T, 0 0ms Start of transmission slot shall NOT exceed -50 dB of 1
Pss before Ty
Ta Oto6 | 0 msto 0.625 ms | Power exceeds -50 dB of Psg 1
Te1 6 0.625 ms Power shall be within +1.5 dB to -3 dB of Pgg 1
Te Tgo 8 0.833 ms Power shall be within +1.5 dB to -1 dB of Pgg 1
T, 233 24.271 ms Pov_ver shall remain within +1.5 dB to -3 dB of Pgg 1
during the Period Tg, to Tg
Te 241 25.104 ms Power shall be -50 dB of Pss and stay below this 1
Ts 256 26.667 ms Start of next transmission time period 1,2
Note(s):
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CENTER FREQUENCY RBW 1 MHz Marker 1 [T1 ]
162.025 MHz *VBW 1 MHz 30.67 dBm
Ref 40 dBm “Att 40 dB SWT 30 ms 20.268750 ms
40 Offfet 10|dB l
1
| 30 L 2 A
SGL
s
TRG
20 LVL
10

ITRG -19. 4 dBm

--30
4 '
-60
Center 162.025 MHz 3 ms/
Date: 3.MAR.2014 15:14:12

Pss = 30.7 dBm, Trigger level set to -50 dB of Pss

TIME LINE 2 RBW 1 MHz Marker 1 [T1 ]
883 us “VBW 1 MHz -19.31 dBm
Ref 40 dBm “Att 40 dB SWT 2 ms 0.000000 s
40 Offget 10
D
[s0
D1 2
LS8
VTEW, /| .
20 / LVL
~10. /
Lo
| _10 /
L 3DB
Lo RG -19 4 dBm
--30
w T
r1
-60
Center 162.025 MHz 200 ps/
Date: 3.MAR.2014 15:17:52

T,=0.625ms, T, =0.833 ms
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TIME LINE 2 RBW 1 MHz Marker 1 [T1 ]
24.27 ms *VBW 1 MHz -18.79 dBm
Ref 40 dBm “Att 40 dB SWT 30 ms 0.000000 s
40 Offfef 10[dB l
DR 32.2 dBm.
0. — Gt A
SGL

1 S/

[V IEW] TRG
20 LVL
~10.

Lo.
--10
L 3DB
o6 ITRG -19 4 dBm
--30
! m
rz
T1
-60
Center 162.025 MHz 3 ms/
Date: 3.MAR.2014 15:19:33
T,=0.833ms, T, =24.271 ms
MARKER 1 RBW 1 MHz Marker 1 [T1 ]
26.667 ms “VBW 1 MHz -45.76 dBm
Ref 40 dBm “Att 40 dB SWT 3 ms 26.667000 ms
40 Offket 10|dB
- = 52_32&5‘ dB

1 SAS

[V IEW] TRG
20 LVL
~10.

O
--10
3DB
=20 ITRG —-191 4 HBm
--30
L-40 \.Inll + } AT |,
--50
71
-60
Center 162.025 MHz 300 ps/
Date: 3.MAR.2014 15:21:37

T,=24.271ms, T, =25.104 ms,
Trigger offset = 24 ms
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7.7 Spurious emission from the transmitter

7.7.1 Test Setup
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7.7.2 Test Equipment List
Type Designation Inv.-no. Serial No. or ID Manufacturer

XI EMI test receiver ESPI7 1711 836914/0002 Rohde & Schwarz

X Attenuator 4776-10 1638 9412 Narda

XI Temperature test chamber HT 4010 1271 07065550 Heraeus

7.7.3 Test Results

Results for spurious emission from the transmitter test are documented as listed below.
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Spurious emissions from the transmitter

Prufer / Operator:
Messplatz / Test site:

Prifdatum / Date of test:

2014-03-03
Martin Steindl|
Non shielded room

Prifergebnis / Test Result
X Erfullt / Passed
[] Nicht erfiillt / Not passed

Luftdruck / Barometric pressure:
Relative Luftfeuchtigkeit / Relative humidity:
Temperatur / Ambient temperature:

954.8 hPa
33.4%
20.5°C

Prufgrundlage / Specifications:

IEC 61 097-14, Section 7.7

Kommentar / Comment:

Betriebsart / Operation mode:

Transmitting telegrams continuously

Frequency range Emission Limit Result Note
108 MHz to 137 MHz <40 dBm < 25 uW (-16 dBm) Passed 1
156.0 MHz to -38.8 dBm < 25 uW (-16 dBm)
161.5 MHz Passed 1
406.0 MHz to -49.0 dBm < 25 uW (-16 dBm)
406.1 MHz Passed !
1525 MHz to 1610 MHz -48.5 dBm <25 pW (-16 dBm) Passed 1

Note(s):
1 See plots for details
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CENTER FREQUENCY *RBW 100 kHz
122.5 MHz VBW 300 kHz
Ref 20 dBm “Att 20 dB SWT 5 ms
20 Offget 10(dB
|10
1 PK]
[V IEW]
o LVL
--10.
D1 -16 [dBm
--20
-30
3DB
L-40
RG] T T STV PR YAV WA | VO Y VYT T
--60
--70
-80
Center 122.5 MHz 2.9 MHz/ Span 29 MHz
Date: 3.MAR.2014 11:28:32
108 MHz to 137 MHz
MARKER 1 *RBW 100 kHz Marker 1 [T1 ]
160.543 MHz VBW 300 kHz -38.83 dBm
Ref 20 dBm “Att 20 dB SWT 2.5 ms 160.543000000 MHz
20 Offset 10|dB
|10
1 PK]|
[V IEW]
[ LVL
-10
D1 -16 [dBm
--20
-30
1 3DB
|40 Y
e o ot "/Ll
NI A AP, A o U7 G W WY @ uAAA/qﬂaMA e
--60
--70
-80
Start 156 MHz 550 kHz/ Stop 161.5 MHz
Date: 3.MAR.2014 11:31:55

156.0 MHz to 161.5 MHz
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*RBW 100 kHz Marker 1 [T1 ]

VBW 300 kHz -48.95 dBm
Ref 20 dBm *Att 20 dB SWT 2.5 ms 406.030600000 MHz
20 Offget 10|dB
l10
1 PK}
VIEW]
~ LVL
--10
D1 -16 [dBm
20
-30
3DB
I-40
L
_50. T
I M I AT AA A A AAAAAIRATN, SISy NI AN
I-60
-70
-80
Start 406 MHz 10 kHz/ Stop 406.1 MHz
Date: 3.MAR.2014 11:35:20
406.0 MHz to 406.1 MHz
*RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -48.49 dBm
Ref 20 dBm *Att 20 dB SWT 10 ms 1.608640000 GHz
20 Offset 10|dB
Lo
1 PK|
VIEW]
B LVL
--10
D1 -16 [dBm
|-20
I-30
3DB
+-40.
1
o \ A
memwwwww A AN NI AV DN N
--60
-70
-80
Start 1.525 GHz 8.5 MHz/ Stop 1.61 GHz
Date: 3.MAR.2014 11:37:48

1525 MHz to 1610 MHz

Test Report No. 70464-37519-01 (Edition 1) Page 51 of 53 Pages



TUV SUD Product Service GmbH Phone: +49 9421 5522-0
AuRere FriihlingstraRe 45 Fax: +49 9421 5522-99
94315 Straubing Web: www.tuev-sued.de
Germany

&

Product Service

8 Test Equipment List with Calibration Data

. . . Calibration Last Next
Type Inv.-No. Type Designation Serial Number Manufacturer Organization Calibration | Calibration

EMI test receiver 1569 |ESMI 839699/006 Rohde & Schwarz Rohde & Schwarz 11/2012 11/2014

EMI test receiver 1711 |ESPI7 836914/0002 Rohde & Schwarz Rohde & Schwarz 11/2012 05/2014

EMI test receiver 2044 | ESU8 100232 Rohde & Schwarz Rohde & Schwarz 07/2012 01/2014

TRILOG Broadband 2058 |VvULB 9163 9163-408 Schwarzbeck Rohde & Schwarz 11/2012 05/2014

Antenna

Attenuator 1638 |4776-10 9412 Narda TUV SUD PS-EMC- 08/2013 11/2015
STR

Multimeter 1975 |Fluke 77 111 92370108 Fluke ZMK 08/2013 08/2015

Temperature test 1271 |HT 4010 07065550 Heraeus TUV SUD PS-EMC- 06/2013 06/2015

chamber STR

Note 1: No calibration required.

Note 2: Not calibrated separately but with the whole test system when recording calibration data.

Note 3: No calibration required. Devices are checked before use.

Note 4: No calibration required. Devices are checked by calibrated equipment during test.
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