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Test report no.: 1-8287/14-01-02 CETECOMTM
W :

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.

2.2 Application details

Date of receipt of order: 2014-08-05
Date of receipt of test item: 2014-09-29
Start of test: 2014-09-30
End of test: 2014-10-03
Person(s) present during the test: -/-

3  Test standard/s
Test standard Date Test standard description

47 CFR Part 15 Title 47 of the Code of Federal Regulations; Chapter |
Part 15 - Radio frequency devices

4 Test laboratories sub-contracted

None
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Test report no.: 1-8287/14-01-02

CETECOM™

5 Test environment

Temperature:

Relative humidity content:

Barometric pressure:

Power supply:

6 Test item

Thom +22 °C during room temperature tests
55 %
not relevant for this kind of testing
Viom  12.0V DC from power supply

Vmax  15.0V DC
Vin 11.5vDC

Kind of test item

Microwave barrier for intrusion detection

Type identification

BM HP — TX

S/N serial number

None

HW hardware status

TX: BMTX MA00397V2/0
RX: BMRX MA00545V3.3

SW software status

--

Firmware version

TX: V0.1
RX: V1.0p3

Frequency band

10.500 GHz — 10.550 GHz

Type of modulation

OOK (On-Off Keying)

Number of channels

1

Antenna

Internal patch antenna

Power supply

11.5V DC - 15.0 V.DC from power supply
(TX: 31mA / RX: 100mA)

Temperature range

+22 °C (tests performed only under normal conditions)

6.1 Additional comments

The transmitter is made of a planar microwave emitting a narrow and directional highly-stable low power beam.
A 4 DIP-switch for setting working frequency is on board. Only DIP 0 and DIP 4 were used for the tests.

1-8287/14-01-02_AnnexA
1-8287/14-01-02_AnnexB
1-8287/14-01-02_AnnexD

Test setup- and EUT-photos are included in test report:
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Test report no.: 1-8287/14-01-02 C%CO_MTM

7 Summary of measurement results

X No deviations from the technical specifications were ascertained
| There were deviations from the technical specifications ascertained
TC identifier Description verdict date Remark
RF-Testing 47 CFR Part 15 PASS 2014-11-28 -/-
Ve Temperature PO Results
specification Test case e s source Pass Fail NA NP (max.)
clause voltages
Timing of the . : Peak: 125 dBuVv/m
§15.35 (c) transmitter Nominal Nominal X | O ] RMS: 122 dBuV/m
Field strength of . . Peak: 125 dBuVv/m
§15.245 (b) emissions Nominal Nominal | [X] U O O | rus: 122 dBpV/m
§2.1049 Occupied Bandwidth Nominal Nominal X O | | 6.9 MHz

99%

§15.245 (b) (3)

Field strength of
emissions Nominal Nominal X O | | complies

B AL) (radiated spurious)
Conducted
§15.207(a) emissions Nominal Nominal X O | | complies
< 30 MHz

Note: NA = Not Applicable; NP = Not Performed

2014-11-28
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Test report no.: 1-8287/14-01-02

CETECOM"

8 Description of the test setup

8.1 Radiated measurements chamber F

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 analysers where the detector modes and resolution bandwidths over
various frequency ranges are set according to requirement ANSI C63.

shielded semi anechoic chamber

receimng antenna
30 MHz to 1GHz

measwement distance 10m

“C-—=—=—=-=-=>

EUT

Equipment table:

- fEVrer suRgly

1
1
H
1
:
1
:
1
:
1
1
1
1
1
1
1
1
1
i
- relass svrich and i
:
1
:
1
H
1
1
1
H
1
H
1
1
1
1

Equipment Type Manufacturer Serial No. INV. No Cetecom
Switch-Unit 3488A HP MeRtechnik 2719A14505 300000368
DC power supply, 60Vdc, ’

50A. 1200 W 6032A HP MeRtechnik 2920A04466 300000580
EMI Test Receiver ESCI 3 R&S 100083 300003312
Amplifier JS42-00502650-28-5A MITEQ 1084532 300003379
Antenna Tower Model 2175 ETS-LINDGREN 64762 300003745
Positioning Controller Model 2090 ETS-LINDGREN 64672 300003746
Turntable Interface-Box Model 105637 ETS-LINDGREN 44583 300003747
TRILOG Broadband Test-

Antenna 30 MHz - 3 GHz VULB9163 Schwarzbeck 295 300003787
Test Receiver ESH2 R&S 871921/095 300002505
bﬁj’f Antenna 9 KHz - 30 HFH2-22 R&S 872096/61 300001824
EMI Test Receiver 9 kHz -3 | pqpy3 R&S 101713 300004059
GHz incl. Preselector

2014-11-28
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Test report no.: 1-8287/14-01-02

CETECOM

8.2 Radiated measurements chamber C

shielded full anechoic chamber

Equipment table:

L ksop antenna
; 9 kHz o 30 MHz

hom anteana

1k 1275
GHz

control room

Equipment Type Manufacturer Serial No. INV. No Cetecom

MXE EMI Receiver 20 Hz ; ’

bis 26.5 GHz N9038A Agilent Technologies MY51210197 300004405

Highpass Filter WHKX7.0/18G-8SS Wainwright 18 300003789

Double-Ridged Waveguide

Horn Antenna 1-18.0GHz 3115 EMCO 8812-3088 300001032

Active Loop Antenna 6502 EMCO 8905-2342 300000256

Anechoic chamber FAC 3/5m MWB / TDK 87400/02 300000996

Switch / Control Unit 3488A HP MeRtechnik * 300000199

Switch / Control Unit 3488A HP MeRtechnik 2719A15013 300001156

Isolating Transformer MPL 1EC625 Bus Erfi 91350 300001155

Regeltrenntravo

Three-Way Power Splitter, | ;1554 HP MeRtechnik 300000997

50 Ohm

Amplifier js42-00502650-28-5a Parzich GMBH 928979 300003143
2014-11-28 Page 7 of 39




Test report no.: 1-8287/14-01-02 C%COMTM

8.3 Radiated measurements 12 GHz to 50 GHz

Test set-up for the measurement of spurious radiation in the frequency range 12 GHz to 50 GHz:

Power [Amplifier Cable Spectrum
supply EUT ¢ ------- d----- analyzer
SGH Standard
gain horn
D — Y (5] J— > [o [ [ O R—Y- Y (v) —— >
g(amp)
Equipment table:
Equipment Type Manufacturer Serial No. INV. No Cetecom
a0 | V6T Narda o oo
"}\"{'ﬁ;‘l’l‘f’:’:r"%ssyggeg‘GHZ 83017A HP MeRtechnik 00419 300002268
iﬁggﬁf?:r”fs'_-g(‘)"’ggi;e CBL19503070-XX CERNEX 19338 300004273
g)}(_lAZgigréa#ZAnalyzer N9030A Agilent US51350267 300004338
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Test report no.: 1-8287/14-01-02 C%CO_MTM

8.4 Radiated measurements above 50 GHz

Test set-up for the measurement of spurious radiation and EIRP in the frequency range

50 GHz to 55 GHz:

Power , Cable Spectrum
Supply EUT |j€------- d----- Mixer ana|yzer
SGH Standard
gain horn
................... a (fs)>< g
Equipment table:
Equipment Type Manufacturer Serial No. INV. No Cetecom
Std. Gain Horn Antenna
49.9-75.8 GHz 2524-20 Flann * 300001983
Harmonic mixer 50 - 75 11970V Agilent 83-00875 300000781
GHz for spectrum analyzers
PXA Signal Analyzer .
3 Hz-50 GHz N9030A Agilent US51350267 300004338

8.5 Conducted measurements

Not applicable!

2014-11-28
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Test report no.: 1-8287/14-01-02 CWMTM

9 Measurement results

9.1 Timing of the transmitter

Measurement:
Measurement parameter

Detector: Pos-Peak
Sweep time: see plots
Resolution bandwidth: 8 MHz
Video bandwidth: 50 MHz
Span: Zero-Span
Trace-Mode: Max-Hold

Limits:

FCC IC

Timing of the transmitter

(c) Unless otherwise specified, e.g. Section 15.255(b), when the radiated emission limits are expressed in
terms of the average value of the emission, and pulsed operation is employed, the measurement field
strength shall be determined by averaging over one complete pulse train, including blanking intervals, as long
as the pulse train does not exceed 0.1 seconds. As an alternative (provided the transmitter operates for
longer than 0.1 seconds) or in cases where the pulse train exceeds 0.1 seconds, the measured field strength
shall be determined from the average absolute voltage during a 0.1 second interval during which the field
strength is at its maximum value. The exact method of calculating the average field strength shall be
submitted with any application for certification or shall be retained in the measurement data file for equipment
subject to notification or verification.

Duty cycle of the sample with test mode:

DIP Ton Tale PRF Duty Cycle
0 326.9 s 655.0 us 1527 Hz 49.9 %
1 208.1 us 417.4 ps 2396 Hz 49.9 %
2 148.7 ps 298.3 us 3352 Hz 49.8 %
3 119.0 pys 238.7 us 4189 Hz 49.9 %
4 88.99 us 178.9 us 5590 Hz 49.7 %

Result: Test passed.
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Test report no.: 1-8287/14-01-02 C%"OMW

Plot 1: DIP O
Agilent Spectrum Analyzer - Swept SA
RF S0 2 D SEMNSE:INT ALIGH AUTO 11:37:02 AMOct 02, 2014
Ref Offset 35.6 dB AMKr3 655.0 ps
10 dBidiv. Ref 130.00 dBuV -0.721 dB
Log '
120
M0
100
Q0o
0.0 TRIG LWL
FO.0
600
50,0
40.0
Center 10.529500000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 733.3 pus (1001 pts)
[reR[MoDE[TRCTScL) < | v [ _FUNCTION | FUNETIONWwIDTH HETIT
1 N t 10.00 us 125.401 dBuv g
2 a1 t (A 326.9 us (A) 0.597 dB
A t (A) B855.0 us (A) 0.707 dB -
| =
MSG STATUS
Plot 2: DIP 1
Agilent Spectrum Analyzer - Swept SA
RF o0 5 D SEMSE:INT ALIGN AUTO 11:38:20 AMOct 02, 2014
Ref Offset 35.6 dB AMKr3 417.4 ps
10 dBidiv. Ref 130.00 dBV 0.091 dB|
Log '
120
110
100
20.0
500 TRIG LWL
Fo.O
EO.O0
s0.0
40.0
Center 10.529500000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 450.0 pus (1001 pts)
[MeR[MODE[TRCTSCL ) < ] v [ FUNCTION | FUNCTIONWwID -
1 M t 10.00 us 125.514 dBuv -
2 Al t (A 208.1 us (&) -1.300 dB
Al t (A A17.4 us (A) 0.091 dB 4
| =
MSG STATUS
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CETECOM

Plot 3: DIP 2

Agilent Spectrum Analyzer - Swept SA
RF S0 D SEMSE:INT ALIGH AUTO

11:39:38 AMOCt 02, 2014

Ref Offset 356 dB
1L%ngdiv Ref 130.00 dBpV

AMKr3 298.3 s
-0.718 dB

®on

120

o

a0

200

TRIG LWL

0.0

0.0

B0.0

a0.0

40.0

Center 10.529500000 GHz
Res BW 8 MHz #VBW 50 MHz

Span 0 Hz

Sweep 330.0 ps (1001 pts)

[MRR[MODE[ TRCJ 500 %X | v ] FUNCTION | FUNCTIONwWIDTH FUNCTION VALLIE ~
1 N t 10.00 us 125.509 dBuY =
2 A1l t (A 148.7 us (A) 0.670 dB
A1 t A 2683 us (A) 0711 dB ~
< |8
MSG STATUS
Plot 4: DIP 3

Agilent Spectrum Analyzer - Swept SA

RF 50 % [nsy SEMSE:INT ALIGM AUTO 11:40:42 AMOCt 02, 2014
AMKr3 238.7 us
Ref Offset 35.6 dB
10 dBidiv  Ref 130.00 dBUV -0.469 dB
Log ' —_
120
110
100
0.0
a0.0 TRIG LWL
0.0
50.0 e
50.0
40.0
Center 10.529500000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 265.0 pus (1001 pts)
sell .. < | v ] FUNCTION |
1 N t 10.00 us 125.384 dBuv
2 A1 t (A 119.0 us (A) -1.152 dB
Al t (A 238.7 us (A) 0.469 dB v
< | =
MSG STATUS
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Test report no.: 1-8287/14-01-02 C%"OMW

Plot 5: DIP 4

Agilent Spectrum Analyzer - Swept SA
RF S0 D SEMSE:INT ALIGH AUTO 114148 AMOCt 02, 2014

o sera RorTS0i08 S AMK”’J.ZE":?&JS
120
110
100
0.0
50.0 TRIZ LY
70.0
B0.0 B ;FHIN = Al ol Sl g ke L Cd, [0
50.0
40.0
Center 10.529500000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 200.0 ps (1001 pts)

MR MODE TRE[SC] < [~ T FNcrion [ FucTonwioT
1 N t 10.00 us 125.355 dBuv
2 A1l t (A 88.99 us (A) 0.202 dB
Al t (A 178.9 us (A) 0.243 dB

w

STATUS

2014-11-28 Page 13 of 39



Test report no.: 1-8287/14-01-02

CETECOM™

9.2 Field strength of emissions (wanted signal)

Description:

Measurement of the maximum radiated field strength of the wanted signal.

Measurement:
Measurement parameter

Detector: Pos-Peak / RMS
Sweep time: Auto
Video bandwidth: 1 MHz
Resolution bandwidth: 3 MHz
Span: 50 MHz
Trace-Mode: Max Hold

Result:

Test condition

Maximum field strength

Maximum field strength

I A [Peak detector /dBuV/m @ 3 m] | [RMS detector / dBuV/m @ 3 m]
DIP O 1254 121.7
DIP 4 125.3 122.1
Measurement uncertainty +3dB
FCC

CFR Part 15.245(b)

Field strength of emissions

comply with the following:

The field strength of emissions from intentional radiators operated within these frequency bands shall

Frequency Field Strength .
[GHz ] [ dBuV/m | Measurement distance
10.500 - 10.550 128 3

Result: Test passed.

2014-11-28
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Test report no.: 1-8287/14-01-02 C%"OMW

Plot 6: EIRP (Peak and RMS detector), Tnom / Vihom, DIP O

Agilent Spectrum Analyzer - Swept SA
RF S0 D SEMSE:INT ALIGH AUTO 1109:13 AMOCt 02, 2014
Mkr2 10.529 25 GHz

Ref Offset 35.6 dB
19 dBidiv Ref 130.00 dBpV 121.680 dBuV|

120

o

a0

j=R]

0.0

0.0

GO0

s0.0

40.0

Start 10.50000 GHz Stop 10.55000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 650.0 ms (1001 pts)

o] x| v ] FUCTon
10.529 50 GHz 125372 dBuv
10529 25 GHz 121.680 dBuvY v

STATUS

Plot 7: EIRP (Peak and RMS detector), Tnom / Viom, DIP 4

Agilent Spectrum Analyzer - Swept SA

RF 50 2 DC SEMSE:INT ALIGH AUTO 11:14:28 AMOCt 02, 2014
Mkr2 10.529 40 GHz
Ref Offset 35.6 dB
19gErdiv__ Ref 130.00 dBuV 122.114 dBpVj
9
120 !
10
100
a0n0
800
70.0
B0.0O
s0.0 il
400
Start 10.50000 GHz Stop 10.55000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 178.0 ms (1001 pts)
B % [ v | FUNCTon ] FUnor =
f 10529 45 GHz 125.289 dBuv =

f 10.529 40 GHz 122.114 dBuv

STATUS
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9.3 Occupied bandwidth (99% bandwidth)

Description:

Measurement of the 99% bandwidth of the wanted signal.

Measurement:
Measurement parameter
Detector: Peak
Sweep time: Auto
Video bandwidth: 1 MHz
Resolution bandwidth: 3 MHz
Span: 10 MHz
Trace-Mode: Max Hold
Result:
Test condition . i
99 % Occupied Bandwidth [MHZ]
T nom / V nom
DIP O 6.32
DIP 4 6.86
Measurement uncertainty +span/1000

Result: Test passed.
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Test report no.: 1-8287/14-01-02
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Plot 8: 99% Bandwidth, Tnom / Vhom, DIP

Agilent Spectrum Analyzer - Occupied BW

RF S0 DC SEMSEINT ALIGH AUTO 115259 AMOCt 02, 2014
r Center Freq: 10.529386800 GHz Radio Std: None
NFE ) Trig: Free Run Avg|Held: 7410

#IFGain:Low

#Atten: 10 dB

Radic Device: BTS

10 dBidiv Ref 147.00 dBpV

Log

300
200

oo

#VBW 3 MHz

Span 10 MHz
#Sweep 1s

Occupied Bandwidth
6.3179 MHz
-766.63 kH=z
5.850 MH=z

Transmit Freq Error
x dB Bandwidth

Total Power

OBW Power
x dB

127 dBpvV

99.00 %
-20.00 dB

STATUS

Plot 9: 99% Bandwidth, T.om / Viom, DIP 4

Agilent Spectrum Analyzer - Occupied BW

RF S0 DC SEMSE:INT ALIGM AUTO 11:53:15 AMOct 02, 2014
|— Center Freq: 10.529386800 GHz Radio Std: Nohe
NFE r— Trig:Free Run Avg|Hold:>10/10

#IFGain:Low

#Atten: 10 dB

Radioc Device: BTS

10 dBidiv Ref 147.00 dBpV

Log

300
200

oo
0o

-9.99

-20.0

-30.0

-40.0
-50.0

Center 10.53 GHz
Res BW 1 MHz

#YBW 3 MHz

Span 10 MHz
#Sweep 1s

Occupied Bandwidth Total Power 127 dBpV
6.8556 MHz
Transmit Freq Error -648.10 kHz OBW Power 99.00 %
x dB Bandwidth 6.231 MHz x dB -20.00 dB
MSG STATUS
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9.4 Field strength of emissions (radiated spurious)

Description:

Measurement of the radiated spurious emissions in transmit mode and receive mode.

Measurement:
Measurement parameter
Detector: F <1 GHz: Peak / Quasi Peak
) F>1GHz: Average
Sweep time: Auto
Video bandwidth: Auto

F <1 GHz: 100 kHz
F>1GHz: 1 MHz

TX: 30 MHz to 50 GHz
RX: 30 MHz to 40 GHz

Resolution bandwidth:

Frequency range:

Trace-Mode: Max Hold
FCC
CFR Part 15.245 (b) (3) / CFR Part 15.209 (a)

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be attenuated by
at least 50 dB below the level of the fundamental or to the general radiated emission limits in § 15.209,
whichever is the lesser attenuation.

Frequency (MHz) Field Strength (dBuVv/m) Measurement distance
0.009 — 0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30

1.705-30.0 30 30
30 88 30.0 10
88 — 216 335 10
216 — 960 36.0 10
Above 960 54.0 3

Note: Harmonics shall not exceed 25.0 millivolts/meter (88.0 dBuV/m)

Result: Test passed.
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Plot 10: 9 kHz — 30 MHz, magnetic loop antenna, TX-Mode, valid for DIP 0 and DIP 4

0

cBWim \\

120

110

10

WWW

=
=
=
ES
=
=

Class - QPeal

Ktz

Frequency (MHz)

10M £

Plot 11: 30 MHz — 1 GHz, TX-Mode, antenna horizontal / vertical, DIP 0

Level in dBuV/m

60T

55T

50T

45T

40T

35T

FCC_10m_B

30
25T
20T
15t

10T

t t —t+— t t t t
50 60 80 100M 200 300
Frequency in Hz

400 500

800 1,05G
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Plot 12: 30 MHz — 1 GHz, TX-Mode, antenna horizontal / vertical, DIP 4

Level in dBuV/m

60T

55T

50T

45T

40T

35T
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Plot 13: 1 GHz — 10 GHz, TX-Mode, antenna horizontal / vertical, DIP 0
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Plot 14: 1 GHz — 10 GHz, TX-Mode, antenna horizontal / vertical, DIP 4
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Plot 15: 10 GHz — 10.5 GHz, TX-Mode, antenna horizontal / vertical, DIP O

Agilent Spectrum Analyzer - Swept SA

RF 50 D SEMSE:INT ALIGN AUTO 12:17:26PM Oct 02, 2014
Mkr1 10.500 0 GHz
Ref Offset -10.2 dB
10gBidiv__ Ref 76.79 dBUV 38.995 dBpV]|
BR &
a6.5
54,00 B
46 8
-4
368
265
16.8
B79
-3.21
-132
Start 10,0000 GHz Stop 10.5000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 1.000 s (1001 pts)
IMSG STATUS
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Plot 16: 10 GHz — 10.5 GHz, TX-Mode, antenna horizontal / vertical, DIP 4

Agilent Spectrum Analyzer - Swept SA

RF 50 52 D SEMNSE:INT ALIGH AUTO 12:16:03PM Oct 02, 2014
Mkr1 10.500 0 GH
oo RaToTS S " 41887 dBpV]
BE.8
aE.8 400 dbr
468 —$
368
268
16.8
E.79
-3.21
-13.2
Start 10.0000 GHz Stop 10.5000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 1.000 s (1001 pts)
|Msa sTATUS

Plot 17: 10.5 GHz — 10.55 GHz, Band edge compliance, TX-Mode, antenna horizontal / vertical, DIP 0

Agilent Spectrum Analyzer - Swept SA
RF S0 G ol SEMNSE:IMT ALTIGM AUTO 12:10:39PM Oct 02, 2014

MKkr3 10.550 000 GHz
Ref Offset 35.6 dB
19geidiv_ Ref 122.59 dBuV 42.657 dBpV|
113
«——[Wanted Signal]
103
926
826
726
626
A
526 I
426 -
326
Center 10.52500 GHz Span 75.00 MHz
Res BW 1.0 MIHz #VBW 3.0 MHz* #Sweep 1.000 s (1001 pts)
IMSG STATUS
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Plot 18: 10.5 GHz — 10.55 GHz, Band edge compliance, TX-Mode, antenna horizontal / vertical, DIP 4

Agilent Spectrum Analyzer - Swept SA

RF S0 5 [nley SEMNSE:IMT ALIGM ST O 12:11:20PM Oct 02, 2014
Mkr3 10.550 150 GHz
Ref Offset 35.6 dB
10gBidiv__Ref 122.59 dBpV 44.575 dBpvj
113
<— [Wanted Signal]
103
926
826
726
626
A
526 1
426
326
Center 10.52500 GHz Span 75.00 MHz
Res BW 1.0 MIHz #VBW 3.0 MHz* #Sweep 1.000 s (1001 pts)
IMSG STATUS

Plot 19: 10.55 GHz — 18 GHz, TX-Mode, antenna horizontal / vertical, DIP 0

Agilent Spectrum Analyzer - Swept SA
RF S0 G ol SEMNSE:IMT ALTIGM AUTO 12:19:08 PM Oct 02, 2014

Mkr1 10.550 00 GHz
Ref Offset -10.2 dB
19geidv_ Ref 76.79 dBUV 38.955 dBpV]
EBE.2
A6 8
Se.00 dBy
468
-
Ik a
268
16 8
B.79
-3.21
-13.2
Start 10.550 GHz Stop 18.000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 1.000 s (1001 pts)
IMSG STATUS
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Plot 20: 10.55 GHz — 18 GHz, TX-Mode, antenna horizontal / vertical, DIP 4

Agilent Spectrum Analyzer - Swept SA
RF S0 D SEMSE:INT ALIGH AUTO 12:20007 PM Oct 02, 2014

Mkr1 10.550 00 GHz
Ref Offset -10.2 dB
19 dBidiv Ref 76.79 dBpvV 43.172 dBuV|

BE.S

o6.8

54.00 B

46.8

368

268

6.8

B.79

-3.21

-13.2

Start 10.550 GHz Stop 18.000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 1.000 s (1001 pts)

IMSG STATUS

Plot 21: 18 GHz — 26 GHz, TX-Mode, antenna horizontal / vertical, DIP O

Agilent Spectrum Analyzer - Swept SA

RF S0 G ol SEMNSE:IMT ALTIGM AUTO 12:20:01PM Oct 02, 2014
19 dBidiv E?effog:.e;g-ngdﬁv . kr15g.1 432 SdEE\z/
7438
648
54.8 ’ 4 00 dFyy
445
348
248
148
479
-A.21
Start 18.000 GHz Stop 26.000 GHz
Res BW 1.0 MIHz #VBW 3.0 MHz* #Sweep 1.000 s (1001 pts)
|msa sTATUS
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Plot 22: 18 GHz — 26 GHz, TX-Mode, antenna horizontal / vertical, DIP 4

Agilent Spectrum Analyzer - Swept SA

RF S0 5 [nley SEMNSE:IMT ALIGM ST O 12:28:16 PM Oct 02, 2014
Mkr1 21.056 GH
10 dBidiv ngro;r:.e;ézggusv ' 50.176 dBp\z/
748
B4.8
548 ’ 2 00 Ry
44 8
34.8
248
14.8
4.79
-5.21
Start 18.000 GHz Stop 26.000 GHz
Res BW 1.0 MIHz #VBW 3.0 MHz* #Sweep 1.000 s (1001 pts)
IMSG sTATUS

Plot 23: 26 GHz — 40 GHz, TX-Mode, antenna horizontal / vertical, DIP O

Agilent Spectrum Analyzer - Swept SA

RF S0 G ol SEMNSE:IMT ALTIGM AUTO 01:52:11PM Oct 02, 2014
ocea Rer T80 dm M1 688 aBiV
B33
533 9! =
433
333
133
3.29
-B.71
-16.7
Start 26.000 GHz Stop 40.000 GHz
Res BW 1.0 MIHz #VBW 3.0 MHz* #Sweep 1.000 s (1001 pts)

|Msa sTATUS
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Plot 24: 26 GHz — 40 GHz, TX-Mode, antenna horizontal / vertical, DIP 4

Agilent Spectrum Analyzer - Swept SA

RF S0 5% [nlsy SEMSEINT ALIGH AUTO 01:54:23PM Oct 02, 2014
Mkr1 31.586 GHz
Ref Offset -13.7 dB
10Bidiv__ Ref 73.29 dBUV 51.371 dBpV
B33
54.00 B
533 ’
433
J33
233 b = S A .
133
329
B.71
-1B.7
Start 26.000 GHz Stop 40.000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 1.000 s (1001 pts)
IMSG STATUS

Plot 25: 40 GHz — 50 GHz, TX-Mode, antenna horizontal / vertical, DIP O

Agilent Spectrum Analyzer - Swept SA

RF 50 2 DC SEMSE:INT ALIGH AUTO 02:04:55PM Oct 02, 2014
Ref Offset -13.3 dB Mkr1 42.12 GHz
19 dBidiv Ref 73.69 dBpV 25.268 dBpV|
B3.7
537 54 .00 dBy
437
337

237

137

369

-B6.31

-16.3

Start 40.000 GHz Stop $0.000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 1.000 s (1001 pts)

IMSG STATUS

2014-11-28 Page 26 of 39



Test report no.: 1-8287/14-01-02 C%COM i

Plot 26: 40 GHz — 50 GHz, TX-Mode, antenna horizontal / vertical, DIP 4

Agilent Spectrum Analyzer - Swept SA

RF 50 52 D SEMNSE:INT ALIGH AUTO 02:02:58 PM Oct 02, 2014
Mkr1 42.12 GH
oo RS S 24.765 dBpV/
B3.7
537 29,00 dB g
437
337
237 .
137
369
-E.31
-16.3
Start 40.000 GHz Stop 50.000 GHz
Res BW 1.0 MHz #VBW 3.0 MHZz* #Sweep 1.000 s (1001 pts)
|M5G sTATUS

Plot 27: 50 GHz — 55 GHz, TX-Mode, antenna horizontal / vertical, DIP O

Agilent Spectrum Analyzer - Swept SA

EXT MIXER CORREC SEMSE:INT ALIGH AUTO 02:31:20PM Oct 02, 2014
Mkr1 50.265 GHz
Ref Offset 4.4 dB

19geidv_ Ref 81.39 dBUV 42.074 dBpV

714

614

5400 dBy

a1.4

41 .4 . —_ _—

314

214

1.4

1.239

-2.61
Start 50.000 GHz Stop 55.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 1.000 s (1001 pts)
MSG STATUS
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Plot 28: 50 GHz — 55 GHz, TX-Mode, antenna horizontal / vertical, DIP 4

Agilent Spectrum Analyzer - Swept SA

EXT MIXER

CORREC

SEMSEIMT ALIGHN AUTO

023147 PM Oct 02, 2014

Ref Offset 4.4 dB
E%SBIdiv Ref 81.39 dBUV

Mkr1 50.025 GHz
42.097 dBpv

71.4

B1.4

54.00 dBy

21.4

41.4

31.4

21.4

1.4

1.38

-8.61

Start 50.000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHZz*

STATUS

Stop 55.000 GHz
#Sweep 1.000 s (1001 pts)
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Plot 29: 9 kHz — 30 MHz, magnetic loop antenna, RX-Mode
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Plot 30: 30 MHz — 1 GHz, RX-Mode, antenna horizontal / vertical
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Plot 31: 1 GHz — 10 GHz, RX-Mode, antenna horizontal / vertical
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Plot 32: 10 GHz — 18 GHz, RX-Mode, antenna horizontal / vertical

Agilent Spectrum Analyzer - Swept SA

RF S0 & [nley SEMSE:INT ALIGM AUTO 02:22:09PM Oct 02, 2014
Mkr1 17.384 GH
1L%gBidiv ngfo?ﬁﬁs?;géﬂ\? ' 20.085 dBp\z/
668
56.8 400 b
46.5
368
268
168 ’
579
a3
-13.2
Start 10.000 GH=z Stop 18.000 GH=z
Res BW 1.0 MHz #FVBW 3.0 MHz* #Sweep 1.000 s (1001 pts)
ye sTATUS
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Plot 33: 18 GHz — 26 GHz, RX-Mode, antenna horizontal / vertical

Agilent Spectrum Analyzer - Swept SA
RF S0 D SEMSE:INT ALIGH AUTO 02:18:10PM Oct 02, 2014

Mkr1 24.016 GHz
Ref Offset -17.8 dB
19 dBidiv Ref 69.19 dBpvV 20.167 dBuV

592
54.00 dE

492

392

292

19.2 —

9.19

-0.81

-10.8

-20.8

Start 18.000 GHz Stop 26.000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 1.000 s (1001 pts)

IMSG STATUS

Plot 34: 26 GHz — 40 GHz, RX-Mode, antenna horizontal / vertical

Agilent Spectrum Analyzer - Swept SA
RF S0 G ol SEMNSE:IMT ALTIGM AUTO 02:08:50 PM Oct 02, 2014

Mkr1 34.246 GH=z
Ref Offset -13.7 dB
19 dBidiv Ref 73.29 dBpv 25.040 dBpV|

B33

5400 By

533

433

333

133

3.29

-B.71

-16.7

Start 26.000 GHz Stop 40.000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 1.000 s (1001 pts)

IMSG STATUS
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W :

Results:
Spurious Emissions Radiated [dBuV/m]
TX — Mode / DIP O TX — Mode / DIP 4 RX — Mode
Level Level Level
F [GHz] | Detector [dBuV/m] F [GHZz] Detector [dBuV/m] F [GHZ] Detector [dBuV/m]
21.056 Average 50.48 21.056 Average 50.18 No critical peaks found!
31.586 Average 51.69 31.586 Average 51.37
Measurement uncertainty +3dB

FCC
CFR Part 15.245 (b) (3) / CFR Part 15.209 (a)

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be attenuated by
at least 50 dB below the level of the fundamental or to the general radiated emission limits in § 15.209,
whichever is the lesser attenuation.

Frequency (MHz) Field Strength (dBuVv/m) Measurement distance

0.009 — 0.490 2400/F(kHz) 300
0.490 — 1.705 24000/F(kHz) 30
1.705-30.0 30 30
30 88 30.0 10

88 — 216 335 10
216 — 960 36.0 10
Above 960 54.0 3

Note: Harmonics shall not exceed 25.0 millivolts/meter (88.0 dBuV/m)

Result: Test passed.
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9.5 Conducted spurious emissions < 30 MHz

Description:

Measurement of the conducted spurious emissions in transmit mode below 30 MHz. Both power lines, phase
and neutral line, are measured. Found peaks are re-measured with average and quasi peak detection to show
compliance to the limits.

Measurement:
Measurement parameter
Detector: Peak - Quasi Peak / Average
Sweep time: Auto
: N F < 150 kHz: 200 Hz
Video bandwidth: E > 150 kHz: 9 kHz
. o F < 150 kHz: 1 kHz
Resolution bandwidth: F > 150 kHz: 100 kHz
Span: 9 kHz to 30 MHz
Trace-Mode: Max Hold
Limits:
FCC

CFR Part 15.207(a)

Conducted Spurious Emissions < 30 MHz

Frequency (MHz) Quasi-Peak (dBuVv/m) Average (dBuVv/m)
0.15-05 66 to 56* 56 to 46*
05-5 56 46
5-30.0 60 50

*Decreases with the logarithm of the frequency

Result: Test passed.
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Plot 35: TX-Mode, DIP 0, phase line / neutral line
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Plot 36: TX-Mode, DIP 4, phase line / neutral line
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Plot 37: RX-Mode, phase line / neutral line
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10 Test equipment and ancillaries used for tests

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 signalling 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 (Labor/ltem).

Lab / . . INV. No Kind of Last Next
Mo Item L e B ZATEl o, Cetecom Calibration | Calibration | Calibration
DC power supply, HP
1 n. a. 60Vdc, 50A, 1200 W 6032A MeRtechnik 2818A03450 300001040 | Ve 12.01.2012 12.01.2015
Double-Ridged
2 n. a. Waveguide Horn 3115 EMCO 8812-3088 300001032 | viIKI! 08.05.2013 | 08.05.2015
Antenna 1-18.0GHz
3 n.a. Anechoic chamber FAC 3/5m MWB / TDK 87400/02 300000996 | ev
. . HP
4 n. a. Switch / Control Unit 3488A MeRtechnik * 300000199 | ne
5 9 gg'&ﬁi’ Mains OkHzto | g3 75 R&S 828576/020 | 300001210 | Ve 30.01.2014 | 30.01.2016
. . HP
6 n. a. Switch / Control Unit 3488A MeRtechnik 2719A15013 300001156 | ne
7 9 Isolating Transformer MPL IEC625 Bus Erfi 91350 300001155 | ne
Regeltrenntravo
Three-Way Power HP
? n.a Splitter, 50 Ohm 11850C MeRtechnik 300000997 | ne
9 90 Active Loop Antenna 10 | g5, Kontron 8905-2342 300000256 | k 13.06.2013 | 13.06.2015
kHz to 30 MHz Psychotech T T
- js42-00502650- Parzich
10 n. a. Amplifier 28.54 GMBH 928979 300003143 | ne
WRCG1855/1910-
11 n. a. Band Reject filter 1835/1925- Wainwright 7 300003350 | ev
40/8SS
WRCG2400/2483-
12 n. a. Band Reject filter 2375/2505- Wainwright 11 300003351 | ev
50/10SS
13 n. a. Highpass Filter g\/SI-éKXIO/lSG— Wainwright 18 300003789 | ne
TRILOG Broadband
14 n. a. Test-Antenna 30 MHz - VULB9163 Schwarzbeck | 371 300003854 | VvIKI! 14.10.2011 14.10.2014
3 GHz
15 | na | MXEEMIReceiver20 | \gy38a Agilent | \1v51210107 | 300004405 | K 13.03.2014 | 13.03.2015
Hz bis 26,5 GHz Technologies
Std. Gain Horn Antenna
16 CR 79 26.5-40.0 GHz V637 Narda 7911 300001751 | ne
Microwave System HP
i 11b Amplifier, 0.5-26.5 GHz 83017A MeRtechnik 00419 300002268 | ev
Broadband Low Noise
18 n. a. Amplifier 18-50 GHz CBL19503070-XX CERNEX 19338 300004273 | ne
Std. Gain Horn Antenna
19 A022 26.4-40.1 GHz 2224-20 Flann 235 300001976 | ne
Std. Gain Horn Antenna
20 A023 39.3-59.7 GHz 2424-20 Flann 75 300001979 | ne
Std. Gain Horn Antenna .
21 A025 49.9-75.8 GHz 2524-20 Flann 300001983 | ne
Std. Gain Horn Antenna
22 A028 73.8-112 GHz 2724-20 Flann * 300001991 | ne
Std. Gain Horn Antenna
23 A026 12.4 10 18.0 GHz 639 Narda 8402 300000787 | k 22.07.2013 22.07.2015
Std. Gain Horn Antenna
24 A029 18.0 t0 26.5 GHz 638 Narda 8205 300002442 | k 19.07.2013 19.07.2015
DC Power Supply, 60V, HP
25 8 10A 6038A MeRtechnik 3122A11097 300001204 | Ve 10.01.2012 10.01.2015
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PXA Signal Analyzer

26 n. a. 3 Hz-50 GHz N9030A Agilent US51350267 | 300004338 | k 09.01.2014 | 09.01.2015
Harmonic mixer 50 - 75
27 n. a. GHz for spectrum 11970V Agilent 83-00875 300000781 | k 13.03.2014 | 13.03.2015
analyzers
] Agilent
28 n. a. 4U RF Switch Platform L4491A Technologies MY50000037 | 300004509 | ne
. . HP
29 45 Switch-Unit 3488A MeRtechnik 2719A14505 | 300000368 | g
DC power supply, HP
30 50 60vdc, 50A, 1200 W 6032A MeRtechnik 2920A04466 | 300000580 | ne
31 n.a. EMI Test Receiver ESCI 3 R&S 100083 300003312 | k 27.01.2014 27.01.2015
Funkstormessempfanger
32 n. a. 20Hz- 26.5GHz ESU26 R&S 100037 300003555 | k 28.02.2014 | 28.02.2015
ETS- .
33 n. a. Antenna Tower Model 2175 LINDGREN 64762 300003745 | izw
T ETS- .
34 n. a. Positioning Controller Model 2090 LINDGREN 64672 300003746 | izw
ETS- .
35 n. a. Turntable Interface-Box Model 105637 LINDGREN 44583 300003747 | izw
TRILOG Broadband
36 n. a. Test-Antenna VULB9163 Schwarzbeck | 295 300003787 | k 22.04.2014 | 22.04.2016
30 MHz - 3 GHz

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

11 Observations

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

Version Applied changes

Date of release

1.0 Initial release

2014-11-28

13 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/IN - Serial number

SwW - Software
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14 Accreditation Certificate

Front side of certificate Back side of certificate

(( DAXKS

Reutsche
Akredtierungssselle

Deutsche Akkreditierungsstelle GmbH Deutsche Akkreditierungsstelle GmbH

Belichene gemil § 8 Absatz 1 AkkStelleG |.V.m. § 1 Absatz 1 AkkStelleGBY
Unterzeichnerin der Mullilleralen Abkommen
von EA, [LAC und 1AF zur gegenseiligen Anerkennung Stanciart berln Standart Frarkiurs ar Main Stznders Braunschuciy

Spittelmarkt 10 Gartenst-ale s B ndesall
Akkreditierung  f®

10117 3erlin 60594 Fraskaurt 30 hain 39115
Die Deulsche Akkredilicrungsstelle GmbH pestatigt hiermit, dess das Priflaboratorium

CETECOM ICT $ervices GmbH
Untertlirkheimer Stralie 6-10, 66117 Saarbriicken

dir kampetatz nach DM EM ISO/IEC 17025:2005 besitzt, Prifungen in felgendun Sereichen
durchzufihren:

[»] ich xDSL
VolP und DECT
Akustlk
Funic elnschileBlich WLAN
short Range Devices (SRD) wicise Versentichang de- Akkradiserings viaunds b
RFID stelle GribH (A
Wilax und Richtfunk veroreitun dos Deckkiattes dures diz umso
Mobiliunk (GSM [ DCS, Over the Ai r:(UTA]] Purformance] urrerd rderter Farm

tr Ver
Pmduktslcherﬁelt Es carf nicht dor Anschaln crwecie we rden, doss el Darelche erstrece,
SAR und Hearing Aid Compatibility [HAC} diedber den o
Umweltsimulation
$mart Card Terminals
Bluetoath
Wi-Fi- Services

Mz (Akkszelles) ven
des Tuopdischen Parlament:
Akkredilienung und Markttberwazhurg
wdulslen (AbL L 118 vam &, Jull 2008, 5. 30},
2ur gegenseitigen Ane der
inal Aceredtation Farem (1)) und
n{ILAC). D' Unterzzichner dleser Abkemmen

Cie Akkrediziort ng ertalgte gon
L il

Die sikreditierugsurkunde gl nu i e bindyng nic dem Bescheld van 07,03 2014 mit ger
Al npsremnmer B-PL-12076-01 unc st 271t 17.01.2018. Sie bestaht aus diesemn Deckblatt, der
Riickseile ces DuckUl s und e fulgend er Anlage mit nsgasamt 24 Seiten

1 el gn den Weebselten entnommen werden:

Rk fatticusgs e 40 Urkund et B-PL-12076-01-00

o f .- -n:{wlr rgarr
%

Alitailingslalter

Frankfurs 2 s,

E TS —

Note:

The current certificate including annex is published on our website (see link below) or may be received
from CETECOM ICT Services on request.

http://www.cetecom.com/eu/de/cetecom-group/europa/deutschland-saarbruecken/akkreditierungen.html
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