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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 conclusi ons and generalizations drawn from the tes t
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 rep ort 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, fitness for purpo se, or non-infringement, all of wh ich are expressly disclaimed by CETE COM
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: 2011-11-30
Date of receipt of test item: 2012-03-12
Start of test: 2012-03-12
End of test: 2012-03-16
Person(s) present during the test: Mr. Papziner

3 Test standard/s
Test standard Date Test standard description

FCC 47 CFR Part15 2011-10 Title 47 of the Code of Federal Regulations; Chapter |
Part 15 - Radio Frequency Devices

RSS-310 2010-12 Spectrum Management and Telecommunications - Radio
Standards Specification
Licence-exempt Radio Apparatus (all frequency bands): Category
Il Equipment
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4 Test environment
Temperature:
Relative humidity:

Barometric pressure:

Power supply:

5 Test item

Toom 122 °C during room temperature tests
45 %
not relevant for this kind of testing
Viom 12.0 V DC via external power supply

max 9.0VvDC
Vmin 16.0 VDC

<

Kind of test item

24 GHz Automotive Radar

Type identification MBHL Typ A
Configuration A1-A11111-AA
SIN serial number 309

HW hardware status

Processor Board: 2.x
Antenna Board: 4.x

DSP: 4.x
SW software status PCU- 4.x
Frequency band 24.00 - 24.25 GHz
Type of modulation FMCW
Number of channels 1

Antenna

integrated patch antenna

Power supply

12.0 V DC via externa power supply

Temperature range

+22 °C (tests performed under normal conditions)

6 Test laboratories sub-contracted

None

2012-07-26
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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
. FCC 47 CFR Part 15/
RF-Testing IC RSS-310 Passed 2012-07-26 -/-
Test Temperature Power Results
specification Test case per | Pass | Fail NA NP
clause conditions supply (max.)
Field strength of PK: 108.5 dBuV/m
§15.249(a) emissions Nominal Nominal X O O [0 |RMS: 93.6 dBuV/m
(wanted signal) @ 3m
Occupied bandwidth . .
§2.1049 (99% bandwidth) Nominal Nominal X O O O 180.9 MHz
Field strength of
§§1155;220499(?d))/ emissions Nominal Nominal X O O O complies
’ (spurious & harmonics)

Note: NA = Not Applicable; NP = Not Performed

2012-07-26
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Test report no.: 1-3132/11-03-06-B c%‘oM“

8 RF measurement testing
8.1 Description of test setup

8.1.1 Radiated measurements

The radiated measurements are performed in vertical and horizontal plane in the frequency range from 9 kHz to
25 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 C63.2-1996 clause 15 and ANSI C63.4-2009 clause 4.1.5. 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 a ccording to req uirement
ANSI C63-4-2009 clause 4.2.

Antennas are confirmed with ANSI C63.2-1996 item 15.

Semi anechoic chamber

Turntable 3m _&F
Tower 1-4m Height
receiving antenna

m
T h

Power
supply

L
I

EUT
10 m
D
o
P
«,g]—‘ Sucoflex
£ cable
0,8 m Height
< 1 - 4 m Height
;
Non-conductive table — Non-conductive table
0,1m Height 0.,8m Height
Picture 1: Diagram radiated measurements
9 kHz - 30 MHz: active loop antenna
30 MHz — 1 GHz: tri-log antenna

>1 GHz: horn antenna

The EUT is powered by an external power supply with nominal voltage
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Test report no.: 1-3132/11-03-06-B GWMTM

8.1.2 Additional comments

Reference documents: None

Special test descriptions: None

Configuration descriptions:  None

Test mode: [ 1 Normal operation, no special test mode available.

X| Special software is used to stop FMCW-sweep at low/mid/high frequency

2012-07-26 Page 7 of 47
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9 Measurement results

9.1 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: Auto

Resolution bandwidth: 1 MHz

Span: 200 MHz

Trace-Mode: Max Hold
Limits:

FCC/IC

47 CFR Part 15.249(a) / RSS-310, 3.10

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
24.00 - 24.25 108 3

(e) As shown in § 15.35(b), for frequencies above 1000 MHz, the field strength limits in paragraphs (a) and (b)
of this section are based on average limits. However, the peak field strength of any emission shall not exceed
the maximum permitted average limits specified above by more than 20 dB under any condition of modulation.

2012-07-26
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Measurement results:

Peak-Measurement:

Frequenc Maximum field strength
Test condition quency (Peak)
t=22°C [GHz] measured values
[dBuV/m] @ 3 m
normal operation mode
Upc =12V 24.056 108.5
stopped mode, low frequency
Upc=12V 24.057 108.2
stopped mode, mid frequency
Upc=12V 24150 108.0
stopped mode, high frequency
Upe =12V 24.240 107.2
Measurement uncertainty +3dB
Average-Measurement:
Frequenc Maximum field strength
Test condition quency (AVG)
t=22°C [GHz] measured values
[dBuV/m]@ 3 m
normal operation mode
Upc=12V 24.056 93.6
stopped mode, low frequency
Upe =12V 24.057 107.5
stopped mode, mid frequency
Upe =12V 24150 107.9
stopped mode, high frequency
Upc=12V 24.240 1071
Measurement uncertainty + 3 dB

Result: The measurement is passed.
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Plot No. 1: Peak measurement, normal operation mode

Agilent Spectrum Analyzer - Swept SA
[ RF S0GQ D

INT REF ALIGM 8T

11:40:57 AM Mar 12, 2014

Ref Offset 33.2 dB

10 dBidiv Ref 120.19 dBpV
Log

Mkr1 24.056 4 GHZ
108.482 dBpV

o9

100

0.2

0.2

702

A

BO.2

0.2

40.2

302

Center 24.1500 GHz
#Res BW 1.0 MHz

Span 200.0 MHz

#VBW 1.0 MHz #Sweep 70.0s (1001 pts

MSG

|sTATUS
I

Plot No. 2: Peak measurement, stopped mode, low frequency

Agilent Spectrum Analyzer - Swept SA
L RF S0s  DC

INT REF ALIGN AUTO

12:29:00 PM Mar 12, 2013

Ref Offset 33.2 dB

10 dBidiv Ref 120.19 dBuV
Log

Mkr1 24.056 6 GHZ
108.236 dBu\

I‘ID—’

100

902

&0.2

702

B0.2

el R RN LY TR TE s I TSy S TS R B B

PR IR B

a0.2

40.2

302

Start 24.0500 GHz
#Res BW 1.0 MHz

Stop 24.2500 GHz

#VBW 1.0 NMHz #Sweep 10.0 s (1001 pts

MSG

[STATUS
|
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Plot No. 3: Peak measurement, stopped mode, mid frequency

Agilent Spectrum Analyzer - Swept SA

RF 50Q DC INT REF ALIGN AUTO 12:35:45 PM Mar 12, 2013
Mkr1 24.150 2 GHZ
Ref Offset 33.2 dB
19 gBidiv__ Ref 120.19 dBpY 107.970 dBp\
110 L
100 l
an:z -
0.2
'?
702 i
T IPSERSER TWEN FITRE PR P PYRFEANES I PETE T ICNF EPISRRY P PR EREE, o 1 CESPET NI SRR T TRERE, PR RSTCR PRORY | B ot bl AR ey ot e b et e ALt
602
50.2
40.2
30.2
Start 24.0500 GHz Stop 24.2500 GHz|
#Res BW 1.0 MIHz #VBW 1.0 MHz #Sweep 10.0 s (1001 pts
MSG !STATUS

Plot No. 4: Peak measurement, stopped mode, high frequency

Agilent Spectrum Analyzer - Swept SA
L RF S0s  DC

INT REF ALIGN AUTO 12133158 PM Mar 12, 2013

Ref Offset 33.2 dB
EggBrdiv Ref 120.19 dBuV

Mkr1 24.240 2 GHZ
107.162 dBp\

110

100

902

&0.2

702

B0.2

| 5
NRC I ERN B

Sl et BB W el A et e b e il L

a0.2

40.2

302

Start 24.0500 GHz

Stop 24.2500 GHzZ

#Res BW 1.0 MHz #VBW 1.0 NMHz #Sweep 10.0 s (1001 pts
MSG !STATUS
2012-07-26 Page 11 of 47




Test report no.: 1-3132/11-03-06-B CEEQQMTM

Plot No. 5: Average measurement, normal operation mode

Agilent Spectrum Analyzer - Swept SA

RF 50 52 o INT REF ALIGM ALUTO 11:45:49 AM Mar 12, 2014
Mkr1 24.056 4 GHZ
Ref Offset 33.2 dB
19 dBidiv Ref 120.19 dBpV 93.574 dBpV

110

702

f02 '-: “:[ |

0.2

40.2

302

Center 24.1500 GHz Span 200.0 MHz
#Res BW 1.0 MHz #VBW 1.0 MHz* #Sweep 70.0 s (1001 pts

MSG !STATUS |
| |

Plot No. 6: Average measurement, stopped mode, low frequency

Agilent Spectrum Analyzer - Swept SA

RF S0 % [m]e IMT REF ALIGH &UTO 12:28:14 PM Mar 12, 20
Mkr1 24.057 0 GH
19 dBralv Eszo'rzsgf'lag'%lg?lv : 107.489 dBpV/
110 —.;
100 I!
0.2
0.2
70.2
e l. S = L -3 =
58:2
40.2
30.2
Start 24.0500 GHz Stop 24.2500 GHZ
#Res BW 1.0 MHz #VBW 1.0 MHz* #Sweep 10.0 s (1001 pts
msG| !STATUS
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Plot No. 7: Average measurement, stopped mode, mid frequency

Agilent Spectrum Analyzer - Swept SA

RF S05 DO

INT REF ALIGM 8T

12:36:36 PM Mar 12, 2015

Ref Offset 33.2 dB
Ref 120.19 dBpV

Mkri1 24.150 0 GHZ
107.878 dBpV

10 dBidiv
Log

110

100

0.2

0.2

702

BO.2

0.2

40.2

302

Start 24.0500 GHz
#Res BW 1.0 MHz

#VBW 1.0 MHz*

Stop 24.2500 GHZ|
#Sweep 10.0 s (1001 pts

MSG

IsTaTUS |
I

Plot No. 8: Average measurement, stopped mode, high frequency

Agilent Spectrum Analyzer - Swept SA

RF S0% DC

INT REF ALIGN AUTO

12132134 PM Mar 12, 2013

10 dBidiv
Log

Ref Offset 33.2 dB
Ref 120.19 dBuV

Mkr1 24.241 0 GHZ
107.075 dBp\

110

100

902

&0.2

702

B0.2

a0.2

40.2

302

Start 24.0500 GHz
#Res BW 1.0 MHz

#VBW 1.0 MHz*

Stop 24.2500 GHZ
#Sweep 10.0 s (1001 pts

MSG

[STATUS
|
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9.2 Occupied bandwidth (99% bandwidth)

Description:

Measurement of the 99% bandwidth of the wanted signal.

Measurement:
Measurement parameter
Detector: Peak
Sweep time: Auto

Video bandwidth:

30 kHz /1 MHz

Resolution bandwidth:

30 kHz /1 MHz

Span: 5 MHz / 200 MHz
Trace-Mode: Max Hold
Measurement results:
Test condition Frequency Occupied bandwidth
t=22°C [GHz] [MHZ]
normal operation mode
Upc=12V 24.05 - 24.25 180.9
stopped mode, low frequency
Upc=12V 24.06 0.988
stopped mode, mid frequency
Upc=12V 2415 0.967
stopped mode, high frequency
Upc=12V 24.24 1.076
Measurement uncertainty + span/1000

Result: The measurement is passed.

2012-07-26
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Plot No. 9: Peak measurement, normal operation mode

Agilent Spectrum Analyzer - Occupied BW

) RF 50 5 [l IMNT REF ALIGH ALTO 12:24:28 PM Mar 12, 2015
|§weep Time 70.0 s | Center Freq: 24.150000000 GHz Radio Std: None
) Trig: Free Run Avg|Hold:>10/10
| #IFGain:Low #Atten: 0 dB Radio Device: BTS
Mkr1 24.0564 GHZ
Ref Offset 33.2 dB
10 dBidiv Ref 116.99 dBpV 108.33 dBpV
liLcg 1
0.00 e
10,0
00
-30.0
-40.0 =
500
50.0
700
0.0
ICenter 24.15 GHz Span 200 MHz
I‘#Res BW 1 MHz #FVBW 1 MHz #Sweep 70 s
Occupied Bandwidth
180.91 MHz
Transmit Freq Error -3.3605 MHz OBW Power 99.00 %
x dB Bandwidth 188.2 MHz x dB -26.00 dB
MSG | .STATUS.

Plot No. 10: Peak measurement, stopped mode, low frequency

Agilent Spectrum Analyzer - Occupied BW

) RF S0 8 DC INT REF ALIGH ALUTC 02:30:56 PM Mar 16, 2013
|Eenter Freq 24.055500000 GH=z | Center Freq: 24.055500000 GHz Radio Std: None
Trig: Free Run Avg|Heold:>10/10
#IFGain:Low #Atten: 0 dB Radio Device: BTS
Ref Offset 33.2 dB
10 dBlidiv Ref 136.99 dBuV
JiLog
127
17
107
7.0
g7.0
770
£7.0
5.0
P s i A
ICenter 24.06 GHz Span 5 MHz
I‘#Res BW 30 kHz #VBW 30 kHz Sweep 6.733 ms|
Occupied Bandwidth
987.60 kHz
Transmit Freq Error -182.50 kHz OBW Power 99.00 %
x dB Bandwidth 1.087 NMHz x dB -26.00 dB
;\JSG T S’TATUS I
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Plot No. 11: Peak measurement, stopped mode, mid frequency

Agilent Spectrum Analyzer - Occupied BW

) RF 50 5 [nls IMNT REF ALIGH ALTO 02:29:26 PM Mar 16, 2014
Eenter Freq 24.148000000 GH=z | Center Freq: 24.148000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low RAtten: 0 dB Radio Device: BTS
Ref Offset 33.2 dB
10 dBIdiv Ref 136.99 dBuV
liLcg
127
"7
107
7.0
g7.0
770
E7.0
P Sl b R .
ICenter 24.15 GHz Span 5 MHz
I‘#Res BW 30 kHz #VBW 30 kHz Sweep 6.733 ms|
Occupied Bandwidth
966.68 kHz
Transmit Freq Error -700.24 kHz OBW Power 99.00 %
x dB Bandwidth 1.021 MHz x dB -26.00 dB
lMSG. | ;;TATUS

Plot No. 12: Peak measurement, stopped mode, high frequency

Agilent Spectrum Analyzer - Occupied BW

) RF 500 DC INT REF ALIGM AUTO 02:33:25 PM Mar 16, 2013
|Eenter Freq 24.240000000 GH=z | Center Freq: 24.240000000 GHz Radio Std: None
Trig: Free Run Avg|Heold:>10/10
#IFGain:Low #Atten: 0 dB Radio Device: BTS
Ref Offset 33.2 dB
10 dBidiv Ref 136.99 dBuV
JiLog
127
17
107
7.0
g7.0
770
E7.0
57.0
P s bt L ’ opr et ot P S
ICenter 24.24 GHz Span 5 MHz
I‘#Res BW 30 kHz #VBW 30 kHz Sweep 6.733 ms|
Occupied Bandwidth
1.0762 MHz
Transmit Freq Error -513.09 kHz OBW Power 99.00 %
x dB Bandwidth 1.141 MHz x dB -26.00 dB
wsa iG/AIignmem Completed status|
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9.3 Field strength of emissions (radiated spurious)

Description:

Measurement of the radiated spurious emissions in transmit mode.

Measurement:
Measurement parameter
Detector: Peak / Quasi Peak
Sweep time: Auto
Video bandwidth: Auto

F<1GHz: 100 kHz

Resolution bandwidth: F>1GHz: 1 MHz

Frequency range: 30 MHz to 100 GHz
Trace-Mode: Max Hold
Limits:
FCC

CFR Part 15.209(a)

Radiated Spurious Emissions

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 (dBuV/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 33.5 10
216 — 960 36.0 10
Above 960 54.0 3
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Measurement results:

TX Spurious Emissions Radiated [dBuV/m]

Lowest Middle Highest
Level Level Level
F [GHZz] | Detector [dBuV/m] F [GHZ] Detector [dBuV/m] F [GHZ] Detector [dBuV/m]
No critical peaks found No critical peaks found No critical peaks found
12.024 RMS 47 1 12.075 RMS 45.7 12.12 RMS 447
36.22 RMS 33.1
48.30 RMS 471
Measurement uncertainty +3dB

Result: The measurement is passed.
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Plot No. 13: 30 MHz to 1 GHz, horizontal/vertical polarization, low frequency

Common Information

EUT: 24 GHz Radar MBH
Serial Number: -/-

Test Description: FCC part 15 B class B
Operating Conditions: TX@24057MHz
Operator Name: Wolsdorfer

Comment:

DC: 12 V; beam 4

Scan Setup: STAN_Fin [EMI radiated]

Hardware Setup: Electric Field (NOS)
Receiver: [ESCI 3]
Level Unit: dBuV/m
Subrange Step Size Detectors IF BW Meas. Time Preamp
30 MHz - 2 GHz 60 kHz QPK 120 kHz 1s 20 dB
FCC_10m(B)_3
60T
55T
50T
45T FCC_10m_B
407
g 35T I
z .0 I
3
Q30
£ o
® 5t
N » .
20T L 2
151 L 4
101
- *
51
0 t ———+—+ t t t t ——t——+ H
30M 50 60 80 100M 200 300 400 500 800 1,05G
Frequency in Hz
Frequency QuasiPeak Ml'iergi' Bandwidth Height EelErEden Azimuth Corr. Margin Limit
(MHz) (dBuV/m) (ms) (kHz) (cm) (deg) (dB) (dB) (dBpVv/m)
47.97450 21.7 1000.0 120.000 98.0 Vv 272.0 13.3 8.3 30.0
49.42545 215 1000.0 120.000 139.0 \Y 274.0 13.4 8.5 30.0
52.95495 14.8 1000.0 120.000 170.0 \Y 183.0 13.1 15.2 30.0
63.98610 20.8 1000.0 120.000 170.0 \' 4.0 10.6 9.2 30.0
74.31930 7.5 1000.0 120.000 120.0 \ 283.0 9.2 22.5 30.0
143.99925 21.5 1000.0 120.000 107.0 \ 173.0 8.8 12.0 33.5
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Plot No. 14: 30 MHz to 1 GHz, horizontal/vertical polarization, mid frequency

Common Information

EUT: 24 GHz Radar MBH
Serial Number: -/-

Test Description: FCC part 15 B class B
Operating Conditions: TX@24150MHz
Operator Name: Wolsdorfer

Comment:

DC: 12 V; beam 4

Scan Setup: STAN_Fin [EMI radiated]

Hardware Setup: Electric Field (NOS)
Receiver: [ESCI 3]
Level Unit: dBuV/m
Subrange Step Size Detectors IF BW Meas. Time Preamp
30 MHz - 2 GHz 60 kHz QPK 120 kHz 1s 20 dB
FCC_10m(B)_3
60T
55T
50T
45T FCC_10m_B
407
g 35T I
z ol I
3
Q30
£ o
° L
§ 25 [ ’ ‘
20T
151 “‘
101
51
0 t ———+—+ t t t t ——t——+ H
30M 50 60 80 100M 200 300 400 500 800 1,05G
Frequency in Hz
Frequency QuasiPeak Ml'iergi' Bandwidth Height EelErEden Azimuth Corr. Margin Limit
(MHz) (dBuV/m) (ms) (kHz) (cm) (deg) (dB) (dB) (dBpVv/m)
48.01125 24.2 1000.0 120.000 98.0 \ 284.0 13.3 5.8 30.0
49.23015 14.3 1000.0 120.000 98.0 \ 8.0 13.4 15.7 30.0
53.01825 14.5 1000.0 120.000 170.0 \Y 268.0 13.1 15.5 30.0
58.49565 16.3 1000.0 120.000 170.0 \Y 8.0 12.0 13.7 30.0
127.98465 22.8 1000.0 120.000 106.0 \ 196.0 9.6 10.7 33.5
132.94770 214 1000.0 120.000 170.0 Vv 196.0 9.2 12.1 335
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Plot No. 15: 30 MHz to 1 GHz, horizontal/vertical polarization, high frequency

Common Information

EUT: 24 GHz Radar MBH
Serial Number: -/-

Test Description: FCC part 15 B class B
Operating Conditions: TX@24241MHz
Operator Name: Wolsdorfer

Comment:

DC: 12 V; beam 4

Scan Setup: STAN_Fin [EMI radiated]

Hardware Setup: Electric Field (NOS)
Receiver: [ESCI 3]
Level Unit: dBuV/m
Subrange Step Size Detectors IF BW Meas. Time Preamp
30 MHz - 2 GHz 60 kHz QPK 120 kHz 1s 20 dB
FCC_10m(B)_3
60T
55T
50T
45T FCC_10m_B
407
g 35T I
s L
3
Q30
£ o
® 5t
g =l * .
20} »
- L 4
151
101
51
0 t ———+—+ t t t t ——t——+ H
30M 50 60 80 100M 200 300 400 500 800 1,05G
Frequency in Hz
Frequency QuasiPeak Ml'iergi' Bandwidth Height EelErEden Azimuth Corr. Margin Limit
(MHz) (dBuV/m) (ms) (kHz) (cm) (deg) (dB) (dB) (dBpVv/m)
34.01235 18.0 1000.0 120.000 114.0 Vv 192.0 12.9 12.0 30.0
48.01575 24.0 1000.0 120.000 98.0 \Y 182.0 13.3 6.0 30.0
50.46105 21.0 1000.0 120.000 170.0 \Y 283.0 13.3 9.0 30.0
53.38920 20.2 1000.0 120.000 170.0 \Y 270.0 13.0 9.8 30.0
57.98175 17.9 1000.0 120.000 124.0 Vv 192.0 12.1 12.1 30.0
144.00885 22.2 1000.0 120.000 124.0 Vv 192.0 8.8 11.3 335
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Plot No. 16: 10 kHz to 30 MHz, magnetic, low/mid/high frequency

Magnetic Field Strength
FOCPartis — LinitFCC_magned
Limit corrected for 3m measurement distance = MeesurenentFCC
¥ P Vales FCC
P Vaues FCC
T
ot
w0t
mot
e
=
a1
ER:
=
< a0
500
0
20
\ \ \ \ )
-+ +———+———++++ 1 -+ +H
10 0K WK 0 000 ju]
Frequency
Projekt ID: 1-3132/11
Operator: GER EUT: MBH
Plot No. 17: 1 GHz to 12.75 GHz, low frequency
o
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Plot No. 18: 1 GHz to 12.75 GHz, mid frequency

dByvIm

Plot No.

dByIm

o

19: 1 GHz to 12.75 GHz, high frequency

Freguancy (VHz)

GG 127G
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Plot No. 20: 12 GHz to 18 GHz, horizontal / vertical polarization, low/mid/high frequency

Agilent Spectrum Analyzer - Swept SA

RF 50 52 DC INT REF ALIGN AUTO 10:42:52 &M Mar 12, 2014
Mkr1 12.024 GHZ
Ref Offset 5.4 dB
19gBrciv__ Ref 81.59 dBRV 47.100 dBpV
716
61.6
5400 dBp"
51.6":'
1B
3.6+
SE . . R - - — e —r - e =
ME
1.59
-2.41
Start 12.000 GHz Stop 18.000 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz* #Sweep 10.0 s (1001 pts
MSG !STATUS|

Plot No. 21: 18 GHz to 26 GHz, horizontal / vertical polarization, low/mid/high frequency

Agilent Spectrum Analyzer - Swept SA

RF S0Q [n]e INT REF ALIGH AT 02:42:53 PM Mar 13, 20135
Mkr1 24.152 GH3Z
Ref Offset 2.8 dB
10 dBidiv  Ref 89.79 dBpV 86.627 dBpV
Log
h 4
798 — |1
595
598
5400 dBp*
498 |
398
298
198
9.79
0
Start 18.000 GHz Stop 26.000 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz* #Sweep 10.0 s (1001 pts
M5G| !STATUS
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Plot No. 22: 26 GHz to 40 GHz, horizontal / vertical polarization, low/mid/high frequency

Agilent Spectrum Analyzer - Swept SA
RF 50 52

INT REF ALIGM 8T 04:37:59 PM Mar 13, 2014

Ref Offset -14.4 dB
E%ngdiv Ref 72.59 dBuV

Mkr1 36.220 GHz
33.124 dBpVv

54.00 B

526

428

328

258

-4

-17.4

Start 26.000 GHz
#Res BW 1.0 VMHz

Stop 40.000 GHz|
#VBW 1.0 MHz* #Sweep 10.0 s (1001 pts

MSG|

lSTATUS |

Plot No. 23: 40 GHz to 50 GHz, horizontal / vertical polarization, low/mid/high frequency

Agilent Spectrum Analyzer - Swept SA
RF S0 %

INT REF ALTGN AT 05:14:58 PM Mar 13, 2013

Ref Offset -13 dB
10 dBidiv Ref 73.99 dBuV
og

Mkr1 48.30 GHZ
47.090 dBp\

B4.0

54.0

54 .00 dBy

44.0

34.0

240

14.0

298

-B.01

-16.0

Start 40.000 GHz
#Res BW 1.0 MHz

Stop 50.000 GHz
#VBW 1.0 MHz* #Sweep 10.0 s (1001 pts

MSG|

|sTaTUS
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Plot No. 24: 50 GHz to 75 GHz, horizontal / vertical polarization, low frequency

“RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz 41 .33 dBuv
Ref 90 dBuv EXTM IX V “SWT 1 s 71.995192308 GHz
90 Offset 172 dB
| 50
«
MAXH
e LVL
—60
D1 54 dBuv
—50
1
40 Anf\fv\’\a A A ) A |
R asaaW i P NIWAWAW \W AV, VAVAY AW W W 1 | |
3DB
—30
—20
—10
—O
-10
Start 50 GHz 2.5 GHz/ Stop 75 GHz
Date: 14.MAR.2012 11:27:24
Plot No. 25: 50 GHz to 75 GHz, horizontal / vertical polarization, mid frequency
“RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz 40.42 dBpv
Re¥ 90 dBuv EXTM IX V FSWT 1 s 72.275641026 GHz
90 Offset 172 dB
_so0
1 RVJS
-
70 LVL
—60
D1 54 dBpv
—50
N v
v
RO, AR SV S v X
3DB
—30
—20
—10
— O
-10
Start 50 GHz 2.5 GHz/ Stop 75 GHz

Date: 14.MAR.2012 11:25:52
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Plot No. 26: 50 GHz to 75 GHz, horizontal / vertical polarization, high frequency

“RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz 41 .27 dBupVv
Ref 90 dBuv EXTM IX V “SWT 1 s 72 .556089744 GHz
90 Offset 172 dB
| 50
«
MAXH
e LVL
—60
D1 54 dBuv
—50
LM b
RO, ] AR 4 v v w v vAY AvAV AL v e w s wwear e +
3DB
—30
—20
—10
—O
-10
Start 50 GHz 2.5 GHz/ Stop 75 GHz
Date: 14.MAR.2012 11:28:24
Plot No. 27: 75 GHz to 110 GHz, horizontal / vertical polarization, low frequency
“RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz 39.31 dBuv
Re¥ 90 dBpv EXTM IX W FSWT 1 s 80.721153846 GHz
90 Offset 15]6 dB
_so0
1 RVJS
-
70 LVL
—60
D1 54 dBpv
—50
1
[ SO W ¥ oW
pAA A AN A
3DB
—30
—20
—10
— O
-10
Center 92.5 GHz 3.5 GHz/ Span 35 GHz

Date: 14_.MAR.2012 11:44:27

2012-07-26 Page 27 of 47



Test report no.: 1-3132/11-03-06-B

CETEC

™

Plot No. 28: 75 GHz to 110 GHz, horizontal / vertical polarization, mid frequency

“RBW 1 MHz
*VBW 1 MHz

Marker 1 [T1 ]
39.36 dBuVvV

3DB

Re¥ 90 dBuv EXTM IX W “SWT 1 s 80.272435897 GHz
90 Offset 15]6 dB
—80
«
MAXH I .
—60
D1 54 dBuv
—50
1
S S——
VNVIA, VYT W PN oA A Ard
—30
20
10
— O
-10
Center 92.5 GHz 3.5 GHz/ Span 35 GHz

Date: 14.MAR.2

012 11:48:13

Plot No. 29: 75 GHz to 110 GHz, horizontal / vertical polarization, high frequency

“RBW 1 MHz
“VBW 1 MHz

Marker 1 [T1 ]
39.30 dBuv

LVL

3DB

Re¥ 90 dBuv EXTM IX W “SWT 1 s 80.721153846 GHz
90 Offset 1516 dB
—80
1 RV
o
—60
D1 54 dBpv
—50
1
N SRS PR, ¥, SV W SV S NIPS——
—30
—20
—10
—O
-10
Center 92.5 GHz 3.5 GHz/ Span 35 GHz

Date: 14.MAR.2012 11:33:31
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Plot No. 30: Band-Edge-Compliance, lower band-edge (24.05 GHz), normal operation mode

Agilent Spectrum Analyzer - Swept SA
[ RF S0GQ D

INT REF ALIGM 8T

01:14:13 PM Mar 12, 2014

Ref Offset 2.8 dB

10 dBidiv Ref 109.79 dBpV
Log

Mkr1 24.056 28 GHZ
93.218 dBpV

99.8

89.8

79.8

690

598

54.00 clEpY

49.8

398

298

198

Center 24.05000 GHz
#Res BW 1.0 MHz

Span 20.00 MHz

#VBW 1.0 MHz* #Sweep 70.0s (1001 pts

MSG

IsTaTUS |
I

Plot No. 31: Band-Edge-Compliance, upper band-edge (24.25 GHz), normal operation mode

Agilent Spectrum Analyzer - Swept SA
L RF S0s  DC

INT REF ALIGN AUTO

01:16:52 PM Mar 12, 2014

Ref Offset 2.8 dB

10 dBidiv Ref 109.79 dBUV
Log

Mkr1 24.241 66 GHA
48.131 dBpV

99.3

898

798

54.00 dBpY

298

198

Center 24.25000 GHz
#Res BW 1.0 MHz

Span 30.00 MHZz

#VBW 1.0 MHz* #Sweep 70.0 s (1001 pts

MSG

[STATUS
|
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Plot No. 32: Band-Edge-Compliance, lower band-edge (24.05 GHz), stopped mode, low frequency

Agilent Spectrum Analyzer - Swept SA
[ RF 50 52 o INT REF ALIGM ALUTO 01:09:53 PM Mar 12, 2014

Mkr1 24.056 96 GHz
Ref Offset 2.8 dB
Egngdiv RZf 1;3.?9 dBpv 107.287 dBpV

¥ 1

99.8

89.8

79.8

690

598

49.8

298

198

Center 24.05000 GHz Span 20.00 MHZz
#Res BW 1.0 MHz #VBW 1.0 MHz* #Sweep 10.0 s (1001 pts

MSG !STATUS |
| |

Plot No. 33: Band-Edge-Compliance, upper band-edge (24.25 GHz), stopped mode, high frequency

Agilent Spectrum Analyzer - Swept SA
L RF S0s  DC IMT REF ALIGH &UTO 01:20:56 PM Mar 12, 2015

Mkr1 24.241 15 GHA
Ref Offset 2.8 dB
19 dBidlv Ref 109,79 dBpv 106.127 dBpV

I ‘ '!.

99.3

898

798

298

54.00 dBpY

49.8

298

198

Center 24.25000 GHz Span 30.00 MHz|
#Res BW 1.0 MHz #VBW 1.0 MHz* #Sweep 10.0 s (1001 pts

MSG [STATUS
| |
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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 cali brations, the labo ratory 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/Item).

. . INV. No Kind of Last Next
e Lats T SMIpE Type MG Sl e, Cetecom Calibration | Calibration | Calibration
Isolating .
1 n. a. Transformer RT5A Grundig 8041 300001626 g
DC power
2 n.a. supply, 60Vdc, 6032A HP MeRtechnik 2818A03450 300001040 Ve 12.01.2012 12.01.2015
50A, 1200 W
Coaxial
8 n.a. Attenuator 8325 Bird 1530 300001595 ev
30dB/500W
Double-Ridged
Waveguide
4 n.a Horn Antenna 3115 EMCO 8812-3088 300001032 vIKI! 11.05.2011 11.05.2013
1-18.0GHz
5 n.a Active Loop 6502 EMCO 2210 300001015 | ne
Antenna
Anechoic
6 n.a chamber FAC 3/5m MWB / TDK 87400/02 300000996 23.03.2009
System rack for
7 Spec.A. EMI 85900 HP V. * 300000222 | ne
2 2e measurement
solution
Artificial Mains
8 9 9 kHz to 30 ESH3-Z5 R&S 828576/020 300001210 Ve 06.01.2012 | 06.01.2014
MHz
9 n. a. Relais Matrix 3488A HP MeRtechnik 2719A15013 300001156 ne
10 n.a. Relais Matrix PSU R&S 890167/024 300001168 ne
11 na Isolating RT5A Grundig 9242 300001263 | ne
Transformer
Three-Way
12 n. a. Power Splitter, 11850C HP MeRtechnik 300000997 ne
50 Ohm
13 n. a. Switeh / Control | 3488p HP 2605¢08770 | 300001443 | ne
js42-
14 n. a. Amplifier 00502650- Parzich GMBH 928979 300003143 ne
28-5a
WRCG185
Band Reject 5/1910- -
15 n.a. filter 1835/1925- Wainwright 7 300003350 ev
40/8SS
WRCG240
Band Reject 0/2483- R
16 n.a. filter 2375/2505- Wainwright 11 300003351 ev
50/10SS
Quantum
Change,
17 n. a. TILE-Software | \1o el EMCO none 300003451 | ne
Emission
TILE-
ICS/FULL
. . WHKX2.9/1 -
18 n. a. Highpass Filter 8G-12SS Wainwright 1 300003492 ev
19 n. a. Highpass Filter | YHELI | wainwright 3 300003255 | ev
. . WHKX7.0/1 ——
20 n.a. Highpass Filter 8G-8SS Wainwright 18 300003789 ne
PSA Spectrum Agilent
21 n.a. Analyzer 3 Hz - E4440A g . MY48250080 300003812 k 08.09.2010 08.09.2012
Technologies
26.5 GHz
MXG
Microwave Agilent
22 n.a. Analog Signal N5183A Technologies MY47420220 300003813 k 13.09.2010 13.09.2012
Generator
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RF Filter .
23 n. a. Section 9kHz - | N9039A ﬁg"e”t ! MY48260003 | 300003825 | vIKI! 08.09.2010 | 08.09.2012
1GHz echnologies
TRILOG
24 n. a. Broadband VULB9163 | Schwarzbeck 371 300003854 | VIKI! 14.10.2011 | 14.10.2014
Test-Antenna
30 MHz - 3 GHz
25 45 Switch-Unit 3488A HP MeRtechnik | 2719A14505 | 300000368 | g
DC power
26 50 supply, 60Vdc, | 6032A HP MeRtechnik | 2920A04466 | 300000580 | ne
50A, 1200 W
. B5981;
27 na software SPS_PHE | Seisberger& | 5p1081;8597 | 300000210 | ne
. Spiell 9
EMI Test ESCI
28 n. a. Recei 1166.5950. | R&S 100083 300003312 | k 04.01.2012 | 04.01.2014
ecelver 03
Analyzer-
Reference-
29 na System ARS 16/1 | SPS 6\3052907/0 300003314 | k 14.07.2011 | 14.07.2013
(Harmonics and
Flicker)
Js42-
30 n. a. Amplifier 00502650- | MITEQ 1084532 300003379 | ev
28-5A
ETS- )
31 n. a. Antenna Tower Model 2175 LINDGREN 64762 300003745 izw
32 n. a. Zgif;gﬁé?g Model 2090 EI-II-\ISD-GREN 64672 300003746 | izw
Turntable Model ETS- :
&= n.a Interface-Box 105637 LINDGREN 44583 300003747 | izw
TRILOG
34 na Broadband VULB9163 | Schwarzbeck | 295 300003787 | k 01.04.2010 | 01.04.2012
Test-Antenna
30 MHz - 3 GHz
35 n. a. ipecm‘m‘ FSU26 R&S 200809 300003874 | k 10.01.2011 | 10.01.2013
nalyzer
DC Power
36 5 Supply, 60V, 6038A HP MeRtechnik | 2848A07027 | 300001174 | Ve 05.01.2012 | 05.01.2015
10A
Spectrum
37 n. a. Analyzer 20 Hz | FSU50 R&S 200012 300003443 | ve 01.07.2010 | 01.07.2012
- 50 GHz
Microwave
System
38 11b Amplifier, 0.5- 83017A HP MeRtechnik | 00419 300002268 | ev
26.5 GHz; 25
dB gain
Std. Gain Horn
39 A026 Antenna 12.4to | 639 Narda 300000787 ne
18.0 GHz
Std. Gain Horn
40 A029 Antenna 18.0to | 638 Narda 300002442 | ne
26.5 GHz
Std. Gain Horn
41 A021 Antenna 26.4- | 2224-20 Flann 233 300001973 | ne
40.1 GHz
Std. Gain Horn
42 n.a. Antenna 33-50 2324-20 Flann 57 -/- ne
GHz
Broadband Low
43 n. a. Noise Amplifier CERNEX CBL19503070 19338 300004273 ne
18-50GHz

Agenda: Kind of Calibration

Kk calibration / calibrated EK | limited calibration

ne not required (k, ev, izw, zw not required) zZw cyclical maintenance (external cyclical maintenance)
ev periodic self verification izw | internal cyclical maintenance

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

vlkl! | Attention: extended calibration interval

NK! | Attention: not calibrated *) next calibration ordered / currently in progress
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Annex D Document history
Version Applied changes Date of release

1.0 Initial release 2012-04-25
-A FCC ID, IC, Model name updated 2012-07-03
-B Plots 1 GHz - 12 GHz added 2012-07-26

Annex E 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 ldentifier 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

SW - Software
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Annex F

Accreditation Certificate

Deutsche
akdreditienungssiciie

( pAKKS
Deutsche Akkreditierungsstelle GmbH

German Accreditation Body
ding to Section 8 sub lonl in tion with Section 1
subsection 1 AkkStelleGBY

Signatary to the Multilateral Agreements of
EA, ILAC and IAF for Mutual Recognition

Accreditation m

The Deutsche Akkrediti
testing laboratory

Ile GrrbH [German Body) attests that the

CETECOM ICT Services GmbH
Untertlirkheimer Strale 6-10
66117 Saarbricken

is competent under the terms of DIN EN ISOAEC 17025:2005 to carry out tests in the
fallowing fields:

Wired communications and DECT

Acgustic

Radlo

Shirt Range Devices [SRO)

RFID

WiMax and Richtfunk

Mobile radio (GSM / DCS), Over the Air (OTA) Performance
L (EMC]) Incl.

Product safety

SAR and Hearing Ald Compatibility (HAC)
Environmental simulation

Smart Card Terminals

Bluetooth

Wi-Fi-Services

The aceraditation cartificate shall anly apply i with the notice of f13.04.2011
‘with the accreditation number D-PL-12076-01 and is valid until 03.09.2014. it comprises the cover theet,
the reverse side of the cover sheet and the following annex with 2 1otal of 82 pages.

Deutsche Akkreditierungsstelle GmbH

Office Beslin Office Fraskfurt am Main Office Braunschmeg
Spistelmarkt 10 Gartensiralie & Bundesallee 100
10117 Berlin 60594 Frankfurt am Main 38116 Braunschwelg.

The publication of extracti of the scereditatio tibicate is subject to the prior written appeoval by
Deutsche Akkreditierungsstelie GmbH (DAKKS). Exempted is the unchanged form of saparate
disseminations of the cover sheet by the confarmity assessment body mentioned cverleat.

No impressicn shall ke made that the acereditation alin petends 10 Relds baynnd the seopa of
acerecimasion attestad by DAkKS.

The scereditation was granted pursuant o the Act on the Accreditation Body (AkkStelleG] of 31 July 2008
(Federal Law Gazette | p. 2625] and the Regulation (EC) Mo 785,/2002 of the Evropean Parliamaent and of
the Council of § July 2008 setting out the requiremants for accreditation and market surveillance relating
1o the marketing of products (OMficial Jowrnal of the European Unicn L 218 of § July 2008, p. 30). DAkKS is.
2 wignatony 1o the M Agreements for MuTual Recognition of the EUrogean co-coeration for
Agcrediation (EA), International i Forum {IAF) and int tional Laboratory.

Cooperation (ILAC). The signatories to these agreements recognise each other's accreditations.

The up-to-date state of memberifin can be retrieved from the following websites:
EA: www.european-accreditation.org

WAL www.llac.org

Reglstration number of the certlficate: 0-PL-12076-01-01 W wwwialng

Frankurt am Main, 13042000 Jlan Egner
Head of 2

T docement 1.8 tramalation. The defritive version s the original Genman JccredCatien cemicase.

Front side of certificate Back side of certificate

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/fileadmin/de/CETECOM _ D_Saarbruecken/accreditations _Jan 2010/DAKKS Akkredi

Urk EN17025-En_incl Annex.pdf
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