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Competences and guarantees

DEKRA Testing and Certification 5.AU. is a testing laboratory accredited by the MNational Accreditation Body
(EMAC -Entidad Macional de Acreditacidn), to perform the tests indicated in the Certficate No. 51/LE 147.

DEKRA Testing and Cerification is a FCC-recognized accredited testing laboratory with appropriate scope of
accreditation that include testing performed in this test report.

DEKRA Testing and Certification is an |ISED-recognized accredited testing laboratory with appropriate scope of
accreditation that include testing performed in this test report

In order to assure the traceabilty to other national and international l[aboratories, DEKRA T esting and Certification
S.A L. has a calibration and maintenance program for its measurement equipment.

DEKRA Testing and Certification 5. AL). guarantees the reliahility of the data presented in this report, which is the
result of the measurements and the tests performed to the item under test on the date and under the conditions
stated on the report and, it is based on the knowledge and technical facilities available at DEKRA Testing and
Cerification S.A.U. at the time of performance of the test.

DEKRA Testing and Cerification S.ALU. is liable to the client for the maintenance of the confidentiality of all
information related to the itern under test and the results of the test

The results presented in this Test Report apply only to the particular item under test established inthis document.

IMPORTANT: Mo parts of this report may be reproduced or quoted out of context, in any form or by any means,
except in full, without the previous written permission of DEKRA Testing and Certification S.AU.

General conditions

1. This report is only referred to the item that has undergone the test.

2. Thisreport does not constitute or imply on its own an approval of the product by the Certification Bodies or
competent Authoritie s.

3. This document is only valid if complete; no partial reproduction can be made without previous written
permission of DEKRA Testing and Certification S.A L.

4. Thistestreport cannot be used partially or infull for publicity and/or promotional purposes without previous
written permission of DEKRA Testing and Certification 5.A.U. and the Accreditation Bodies.

Uncertainty

Uncerainty (factor k=2) was calculated according to the DEKRA Testing and Cerification S.ALU. internal
document PODTOOO.

Data provided by the client

The following data has been provided by the client:

1. Information relating to the description of the sample ("ldentification of the item tested”, "Trademark”,
"Model andfor type reference tested").

2. The sample of MGU F is an automotive head unit to be installed in cars with the following fe atures:
EBluetooth, WLAN, GNSS.

DEKRA Testing and Certffication S.A.U. declines any responsibility with respect to the information provided by
the client and that may affect the validity of result.
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Usage of samples

Samples undergoing test have been selected by The client.

Sample S/01 is composed of the following elements:

Control N°® Description Model Serial N® Date of reception
5B6925B/058 Automotive Infotainment MGU F B264D§0KBI51102 201908/07
System
56925B/053 Antenna -- -- 2019/05/30
56925B/054 Antenna -- -- 2019/05/30
5G925B/055 Antenna -- -- 201905730
BE925B/015 Harness -- -- 2019/05/30
5B925B/024 Interface Board -- -- 2018/05/30

Sample SM01 has undergone the following test(s): All RADIATED tests indicated in Appendix A and Appendix B,

Sample 502 is composed of the following elements:

Control N° Description Serial N° Date of reception

5E925B/056 Autamotive Infotainment MGU F B264D40KEB951047 20139/08/07
System

5E925B015 Harmness - - 20139/05/30

5E925B/024 Interface Board - -- 20139/05/30

Sample S02 has undergone the following test(s): All CONDUCTED tests indicated in Appendix A and Appendix B.
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Test sample description

PO s mman s st Cahle
ol B st e U Specified | Attached | Shielded
length [m] during test
Mot provided data O O
Supplymentary information to the Mot provided data
PUBRES i ;
Rated power supply ................... Reference poles
“oltage and Frequency
L1 L2 L3 I FE
K [DC: 12Vdc.
Rated:Powar oo s s Mot provided data
Clock frequencies.........c......o..... Mot provided data
Other parameters.................: Mot provided data
Software version ... 19w13.2-1-36
Hardware version .................. HW3.1
Dimensions in mm (Wx HxD) ... Mot provided data
Mounting position ... BJ | Other: Car radio
Modulesfparts ... Module/parts of test item Type Manufacturer
Mot provided data

Identification of the client

HARMAMN BECKER AUTOMOTWE SYSTEMS GMEH
BECKER-GOERING-STR. 16; 7E307 KARLSBAD GERMANY

Testing period and place

Test Location DEKRA Testing and Certification 5. AL,

Date (start) 2019-06-04

Date (finish) 20159-10-29

Document history

Report numhber Date Description

S5E925RRF.001 2019-11-06 | Firstreléase

First modification. Added the sentence and the table with different
56975RRF 001 Al 3019-11-96 configurations of modulations and data rates in the appendix B. This
' modification test report cancels and replaces the test report
SE925RRF.001.
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Environmental conditions

In the control chamber, the following limits were not exceeded during the test

Temperature N = 1 G
Max. =35 °C

Relative humidity m':x := ?g :

Inthe semianechoic chamber, the following limits were not exceeded during the test.

Min. =15 °C
Temperature Max. = 35 °C

Relative humidity m I:x ::1;[]5 ‘3';,

Air pressure W o= A0 riaar
P Max. = 1060 mbar

Inthe chamber for conducted measurements, the following limits were not exceeded during the test:

Temperature Min. = 15 °C
Max. = 35 °C

Relative humidity Min. = 20 %
Max. = 35 %

Air pressure Min. = 860 mhar
Max. = 1060 mbar
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Remarks and comments

The tests have been performed by the technical personnel: Cristina Calle, Jaime Barranquero, Nicolas Salguero,
Francisco José Alcaide , José ManuelJiménez, Miguel Angel Torres, José Gahbriel Penddn.

Used instrumentation:

Conducted Measurements:

Last Calibration Due Calibration

1. Shielded Room ETS LINDGREN 5101 NLA. LA

2. Spectrum  Analyzer PSA 3Hz265 GHz 2007 Mo 2015710
AGILENT TECHNOLOGIES E4440A

3.  Signaland Spectrum Analyzer ROHDE AND 2019/09 2021/09
SCHWARZ FSWAD

4. DC Power Supply 40VMADA Rohde & Schwarz 2018/02 2021702
NGFE4D

Radiated Measurements:

Last Calibration Due Calibration

1.  Semianechoic Absorber Lined Chamber ETS M. A MA
LINDGREMN FACT 3 200 STP

2. EMI TestReceiver ROHDE AND SCHWARZ 201810 202100
ESR7

3. RF pre-amplifier 10 MHz-E GHz Bonn 201902 2020025
Elektronik BLMNAO160-01M

4. BiconicallLog Antenna ETS LINDGREN 2017/04 202004
3142E

5 Spectrumanalyser Rohde & Schwarz FSW&D 2018102 202002

6. RF pre-amplifier 1-18 GHz Bonn Elektronik 2018/04 202004
BLMADT18-1M

7. Broadband Horn antenna 1-18 GHz 2016/ 201911
SCHWARZBECK MESS-ELEKTR OMIK
BEHAS120 D

B. DC Power Supply Keysight Technologies
LJB00z2A

8. Digital multimeter FLUKE 179 20159/06 2020/08

10. RF Pre-amplifier 30 dB, 18 GHz-40 GHz 2019/02 202102
BOMNM ELEKTR ONIK BLMA 1840-1M

11. Broadband Horn  antenna 18-40 GHz 2018/07 2021 07

SCHWARZBECK BBHA 9170
12.  Signal and Spectrum Analyzer ROHDE AND 2018/02 202002

SCHWARZ FsVAD
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Testing verdicts

Mot applicable: MIA
Pass: F
Fail F
Mot measured: M

Summary

1. Bluetooth EDR
FCC PART 15 PARAGRAPH / RSS-247

Requirement — Test case Verdict Remark

Section 15247 Subclause (a) (1) /RS5247 5.1, (b) 20 dB Bandwidth and Carrier P
frequency separation

Section 15.247 Subclause (a){(1)(i) /RS5247 Clause 5.1 (d)  Mumber of hopping P
channels

Section 15.247 Subelause (a)(1)(ii) /R55247 Clause 5.1 (d) Time of occupancy (Dwell P
Time)

Section 15247 Subclause (h) FRS5247 5.4, (b) Maximum peak output power and P
antenna gain

Section 15.247 Subclause (d) fRS5-247 5.5, Band-edge emissions compliance P
(Transmitter)

Section 15.247 Subelause (d) fR55-247 5.5, Emission limitations radiate d P
(Transmitter)

Supplementary infermation and remarks:

Mone.

2. WLAN 2.4 GHz (802.11 blgin2040 1x1).
FCC PART 15 PARAGRAPH / RSS247

Requirement — Test case Verdict Remark
Section 15247 Subclause (a) (2) (RS55247 5.2, (a) 6 dB Bandwidth F
Section 15247 Subclause (h) FRS5247 5.4, (d) Maximum output power and =
antenna gain
Section 15.247 Subclause (d) fRS5-247 5.5, Band-edge emissions P
compliance (Transmitter)
section 15247 Subclause () FREE247 5.2, (b) Fower spectral density F
Section 15247 Subclause (d) fRSS-247 5.5, Emission limitations P
radiated (Transmitter)
Supplementary information and remarks:;
Mone.
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Appendix A: Test results. Bluetooth EDR

(GFSK, Pi/4 DQPSK, 8DPSK)
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FCC Section 15247 Subclause (a) (1) / RS5-247 Clause 5.1, (k) 20 dB Bandwidth and Carrier frequency
separation. ...

FCC Section 15247 Subclause (a)(1)(iii) / RS5-247 Clause 5.1 (d) Mumber of hopping channels...................
1

FCC Section 15 247 Subclause (a

FCC Section 15247 Subclause (d) / RS5-247 Clause 5.5. Band-edge emissions compliance (T ransmitter)
fconducted) ...

FCC Section 15247 Subclause (d) / RS5-247 Clause 5.5 Emission limitations radiated. (Transmitter)...............

.12

e L5
(a) .25
(ay (1)) / RSS-247 Clause 5.1 (d) Time of occupancy (Dwell Time)...............

FCC Section 15247 Subclause (b) / RS5-247 Clause 5.4 (b) Maximum peak output power and antenna gain....
(d)

28

.34

.40
A7

Report No: (MIE)} S6526RRF.001 A1 Page 11 of 123 2013-11-26



DEKRA Testing and Certification, S.A.U.

Parque Tecnoligico de Andalucia, DEKRA
cf Severo Cchoa n® 2 - 29590 Campanillas - Malaga - Espadia

CI1F. A28 507 &6

TEST CONDITIONS
FOWER SURPFLY (V).

Y nonimal: 12 V.

Type of Power Supply: External power supply (Car Battery).

Type of Antenna: External antenna.

Maximum Declared Antenna Gain: -6.2 dBi (Antenna gain plus antenna cable loss).

TEST FREQUENCIES:

Low Channel: 2402 MHz
Middle Channel: 2441 MHz
High Channel: 2480 MHz

COMNDUCTED MEASUREMEMNTS:

The equipment under test was set up in a shielded room and it is connected to the spectrum analyser using a low
loss RF cable. The reading of the spectrum analyser is corrected taking into account the cable loss,

SPECTRUM
EUT ANALYZER

The DC supply voltage is applied using an external calibrated power supply with a multimeter,

Report No: (MIE)} S6526RRF.001 A1 Page 12 of 123 2013-11-26
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RADIATED MEASUREMEMNTS:

All radiated tests were performed in a semi-anechoic chamber. The measurement antenna (Bilog antenna for the
range between 30 MHz to 1000 MHZ) is situated at a distance of 3 m and at a distance of 1 mfor the frequency range
1 GHz-26 GHz {1 GHz-18 GHz Double ridge horn antenna and 18 GHz-40 GHz horn antenna).

For radiated emissions in the range 1 GHz-26 GHz that is performed at a distance closerthan the specffied distance,
an inverse proportionality factor of 20 dB per decade is used to normalize the measured data for determining
compliance.

The equipment under test was set up on a non-conductive platform above the ground plane and the situation and
orientation was varied to find the maximum radiated emission. [twas also rotated 360° and the antenna height (Bilog
antenna and Double ridge horn antenna) wasvaried from 1 to 4 meters to find the maximum radiated emission.

Measurements were made in both horizontal and vertical planes of polarization.
Radiated measurements setup from 30 MHz to 1 GHz

ANECHOIC CHAMBER

'VVVY

360° Rotating
Table

o T

 Device Unde
I

-~ | l I 3 m distance : D]En II

i | \ - i
= /

Measuring
Antenna

P
b

f AntennaMast —
I _ | {Antennaheight variation: 1-4 m)

| AAAAAAAAA

Spectrum analyser

Shielded Control RoomFor
Radiated Measurements

Radiated measurements setupf> 1 GHz
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Preamplifier Horn antenna
EUT

[ e
E - .
1 m distance

A

Shielded control room for
mﬁﬁf radiated measurements
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D DEKRA

FCC Section 15.247 Subclause (a) (1) /RS5-247 Clause 5.1. (b} 20 dBE Bandwidth and
Carmier frequency separation.

SPECIFICATION:

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum of 25 kHz
or the 20 dB bandwidth of the hopping channel, whichever is greater. Alternatively, frequency hopping systems
operating in the 2400-2483.5 MHz band may have hopping channel carrier frequencies that are separated by
25 kHz ortwo-thirds of the 20 dB bandwidth of the hopping channel, whichever is greater, provided the systems
operate with an output power no greater than 125 m\W.

RESULTS:
» GFSK
Low Channel | Middle Channel | High Channel
2402 MHz 2441 MHz 2480 MHz
20 dB Spectrum Bandwidth (kHz) 944126 941262 941 934
959% Bandwidth (kHz) BY 7315 BY4 0936 BB0.0451
Measurement uncertainty (kHz) =t5.0
« Pi4 DOPSK
Low Channel | Middle Channel | High Channel
2402 MHz 2441 MHz 2480 MHz
20 dB Spectrum Bandwidth (kHz) 1361 1365 1361
959% Bandwidth (kHz) 1206.6 12113 1208.2
Measurement uncertainty (kHz) =t5.0
= BDPSK
Low Channel | Middle Channel | High Channel
2402 MHz 2441 MHz 2480 MHz
20 dB Spectrum Bandwidth (kHz) 1315 1315 1318
99% Bandwidth (kHz) 1206.4 1207 7 1208
Measurement uncertainty (kHz) =t5.0
Verdict: PASS

Report No: (MIE)} S6526RRF.001 A1
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« GFSK - Bandwidths

- Low Channel:

B DEKRA

Ref 28 dBm Atten 38 dB
sPeak I

Log
19
dB/
Offst
8.75
db

LaFv
ML 52

Center 2,402 900 GHz
#Res BH 30 kHz «/BH 108 kHz

Occupied Bandwidth
877.3150 kHz

Transmit Freq Error  3.175 kHz
» dB Bandwidth 944,126 kHz

- Middle Channel:

Ref 28 dBm Atten 38 dB

Span 3 MHz

Sweep 3.197 ms (1008 pts)

Occ BH % Pwr
% dB

8300 X
-20.88 dB

Feak
Log
18
dB/
Offst
8,75
dB

LaRw
ML 52

Center 2.441 988 GHz
sRes BH 30 kHz #EH 108 kHz

Occupied Bandwidth
874.0936 kHz

Transmit Freq Error  7.852 kHz
¥ dB Bandwidth 941.262 kHz

Repont No: (NIE) 5EI25RRF 001A1 Page 16 of 123
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- High Channel:

Ref 20 dBm Atten 38 dB
sPeak
Log
1@
dB/

Offst
a.75
dB

LaRw

Ml 52
Center 2,488 BBA GHz Span 3 MHz
sRes BH 38 kHz oJEH 108 kHz Sweep 3197 ms (1009 pes)

Occupied Bandwidth Occ BM % Pur  99.00 1

880.0461 kHz x dB -20.00 dB

Transmit Freg Error 18,589 kHz
¥ dB Bandwidth 941,934 kHz

Report No: (MIE) BE225RRF.001 A1 Page 17 of 123 2013-11-26
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Carrier frequency separation - GFSK

Carrier frequency separation: 993 kHz

a Mkrl 993 kHz

Fef 28 dBm Ftten 38 dB -8,18 4B
wPeak [ N ]
Log iR 1

19 ! ! |

dB/

Offst i 1 i [ |
8.75

dB

LaRw

Vi s2
53 FC

£0f):
FTun
Swp

Start 2,436 98B GHz Stop 2.446 089 GHz
sRes BH 300 kHz YEW 388 kHz Sweep 1,066 ms (1009 prs)

The hopping channel carrier frequencies are separated by a minimum two-thirds of the 20 dB bandwidth of the
hopping channel.

Yerdict: PASS

Report No: (MIE) 56225RRF.001 A1 Page 16 of 123 2013-11-26



DEKRA Testing and Certification, S.A.U.

Parque Tecnoligico de Andalucia,

cf Severo Cchoa n® 2 - 29590 Campanillas - Malaga - Espadia
CIF. A23 BOT &6

« Pi/4 DOQPSK - Bandwidths

- Low Channel:

Ref 28 dBm Atten 38 48

B DEKRA

sPeak

LaAv
Ml 52
Center 2,482 808 GHz Span 3 MHz
sRes BH 30 kHz sVEH 108 kHz Sweep 3.197 ms (1008 pts)
Occupied Bandwidth Occ BN % PWr  99.00 Z
¥ dB -20.00 4B

1.2866 MHz

Transmit Freq Error 3353 kHz
% dB Bandwidth 1.361 MHz

- Middle Channel:

Ref 28 dBm Atten 38 4B

sPeak
Log
18
dB/
Offst
8.75
dB

LgAw

ML 52

Center 2.44] 000 GHz
#fes BH 38 kHz #JBH 108 kHz

Occupied Bandwidth
1.2113 MHz

Transmit Freq Error  7.497 kHz
% dB Bandwidth 1.365 MHz

Repont No: (NIE) 5EI25RRF 001A1 Page 19 of 123

Span 3 MHz

Sweep 3.197 ms (1008 pts)

Occ BH X Pur
¥ dB

99.09 X
-20.00 JdB

2013-11-26



DEKRA Testing and Certification, S.A.U.
Farqua Tacnoldgico de Andalucia, DEKRA
cf Severo Cchoa n® 2 - 29590 Campanillas - Malaga - Espadia

CI1F. A28 507 &6

- High Channel:

Ref 28 dBm Atten 38 dB
Peak
Log
1@
dB/
Offst
8.75
dB

LaRv

M1 52 | .
Center 2,480 029 GHz Span 3 MHz
#Res BH 38 kHz o/BH 100 kHz Sweep 3.197 ms (1000 pts)

Occupied Bandwidth Occ BN 7% Pwr  99.00 7
1.2082 MHz % dB -20,60 dB

Transmit Freq Error 18556 kHz
% dB Bandwidth 1.361 MHz

Report No: (MIE) BE225RRF.001 A1 Page 20 of 123 2013-11-26
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Carrier frequency s eparation - Pi'd DQPSK

Carrier frequency separation: 963 kHz

a Mkrl 969 kHz
Ref 28 dBm Atten 38 4B -8.83 dB
WPk [—— ) tten 9 oo = ) ) = —es o

Lafv |

Vi s2
53 FC|
AA|
£(f):
FTun
Swp |

Start 2.436 009 GHz Stop 2.446 00 GHz
sRes BH 200 kHz VEH 388 kH=z Sweep 1066 ms (1080 prs)

The hopping channel carrier frequencies are separated by a minimum two-thirds of the 20 dB bandwidth of the
hopping channel.

Yerdict PASS
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« BDPSK - Bandwidths

- Low Channel:

Ref 28 dBm Atten 38 dB
wPeak
Log
18
dB/
Offst
8.75
dB

LaAv

Ml 52
Center 2,402 988 GHz Span 3 MHz
sRes BH 30 kHz o\/BH 188 kHz Sweep 3,197 ms (1808 pts)

Occupied Bandwidth Occ BN 2 Pur 59,00 7
1.2064 MHz X dB -20.09 dB

Transmit Freq Error  1.856 kHz
% dB Bandwidth 1.315 MHz

- Middle Channel:

Ref 28 dBm Atten 38 dBE
Feak
Log
18
dB/
Offst
8.75
dB

LaRv

M1 52
Start 2.439 500 GHz Stop 2.442 588 GHz
sRes BH 30 khz »UBH 108 kHz Sweep 3.197 ms (1809 pes)

Occupied Bandwidth Occ BN % Pur 9900 7
1.2877 MHz x dB -20.08 dB

Transmit Freq Error  3.467 kHz
% dB Bandwidth 1.315 MHz
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DEKRA Testing and Certification, S.A.U.
Farqua Tacnoldgico de Andalucia, D E KRA
cf Severo Cchoa n® 2 - 29590 Campanillas - Malaga - Espadia

CI1F. A28 507 &6

- High Channel:

Ref 28 dBm Atten 30 4B
sPaak
Log
18
dB/
Offst
8.75
dB

LaAv

Ml 52
Center 2.480 BBA GHz Span 3 MHz
sRes BH 30 kHz o\/BH 188 kHz Sweep 3,197 ms (1008 pts)

Occupied Bandwidth Occ BN % Pwr 99,00 #
1.2080 MHz x dB -20.80 dB

Transmit Freq Error  7.805 kHz
% dB Bandwidth 1.318 MHz
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DEKRA Testing and Certificatier
Parque Tecnoligico de Andalucia,
CIF. A23 BOT &6

Carrier frequency

Ref 28

Y D DEKRA

cf Severo Cchoa n® 2 - 29590 Campanillas - Malaga - Espadia

separation - 8D PSK

Carrier frequency separation: 1057 kHz

a Mkrl 1.857 MHz
dBm Atten 38 4B -8.31 4B

sPaak |
Log
18

Offst
8.75
dB

LaFw

1 32]
53 FC|
AR
£(F):
FTun
SR

1R— g

Start 2
*fes B

438 808 GHz Stop 2.446 080 GHz
H 308 kHz VEW 388 kHz Sweep 1.866 ms (1008 pts)

The hopping channel carrier frequencies are separated by a minimum two-thirds of the 20 dB bandwidth of the

hopping channel.

Werdict: PASS
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoligico de Andalucia, D E KRA
cf Severo Cchoa n® 2 - 29590 Campanillas - Malaga - Espadia

CI1F. A28 507 &6

FCC Section 15247 Subclause (a)(1)(i)/ RSS-247 Clause 5.1 (d) Mumberofhopping
channels.

SFPECIFICATION:
Frequency hopping system in the 2400-2483 5 MHz band shall use at least 15 channels.

RESULTS:

The number of hopping channels is 79 for all three modes.

e GFS5K - Number of hopping channels

Mkr2 2.448 91 GHz

Ref 28 dBm Atten 38 dB 9.15 dBm
sPaal T 2

LgAy

v sl
Start 2.398 @0 GHz Stop 2.441 88 GHz

sRes BW 278 kHz sEH 1 MHz Sweep 1.066 ms (1088 pts)
Markar Trace Typa X Axig Amplituda
1 1y Frag 2.482 85 GHz B.45 dBn

2 1 Frag 2.448 81 GHz 9.15 dBm

Mkr2 2.480 81 GHz
Ref 20 d Atten 38 dB 8.86 dBm
sPeak [1 z
LﬂQ 5 - = - s -
18
dB/
OFfst
8.75
dB

LaFv

i 52
Start 2,439 0@ GHz Stop 2.483 89 GHz
sRes BH 278 kHz sUBH 1 MHz Sweep 1066 ms (1000 pes)

Marker Trace Type X Axie Amplitude
1 {1 Freg 2.448 81 GHz .87 dBm
2 (1 Frag 2.488 81 GHz 8.86 dBm

Total number of hopping channels 79

Verdict, PASS
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoligico de Andalucia,

cf Severo Cchoa n® 2 - 29590 Campanillas - Malaga - Espadia

CI1F. A28 507 &6

« Pi4 DOPSK — Number of hopping channels

Mkr2 2.448 91 GHz

Ref 2@ dBm Atten 38 dB 5.17 dBm
sPeak ] T |

Lng i ; | : 2_|
dB/

Offst [

a.75
a6 J .

Lafv

V1 52

Start 2.398 08 GHz

Stop 2.441 80 GHz

sRes BH 270 kHz WVEH 1 MHz Sweep 1.066 ms (1089 pts)
Markar Trace Type X Axis Anplitude
1 (1) Frag 2.482 88 GHz 4.78 dBnm
2 €1 Freg 2,448 81 BHz 5.17 dBn
Mkr2 2.488 81 GHz
Ref 280 dBm Atten 38 dB 4.64 dBm
sPeak : | [ | 5
Leg | L - . - a| . L
P T it i et et s 0 A At R A et W |
dB/ ! | | | 11
Offst
8.75 .
w :
LaRy |
V1 $2 |

Start 2.439 0@ GHz

Stop 2.483 80 GHz

sRes BH 270 kHz #UEH 1 MHz Sweep 1066 ms (1086 prs)
Marker Tracae Typa X Axis Amplituda
1 1y Freg 2.448 81 GHz 4.99 dBm
2 (1) Frag 2.488 81 GHz 4.64 dBm
Total number of hopping channels 79
Verdict: PASS

> DEKRA
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DEKRA Testing and Certification, S.A.U.

Parque Tecnoligico de Andalucia,

cf Severo Cchoa n® 2 - 29590 Campanillas - Malaga - Espadia
CIF. A23 BOT &6

« 8DPSK - Numberof hopping channels

Ref 2@ dBm

Atten 38 dB

> DEKRA

Mkr2 2.448 81 GHz
5.61 dBm

sPaak

2

i'%g 1_._ - 3 ! | ! . :E

d8/ [

0ffst {
0.75 W
dB

Lafw

vl 32

Start 2.393 09 GHz
sRes BH 300 kHz

sVBW 1 MHz

Stop 2.441 88 GHz
Sweep 1.066 ms (10080 pts)

Marker Trace Type
1 L4 ) Freg
2 €13 Frag

Ref 28 dBm

X Axis
2.482 98 GHz
2,448 61 GH=

Atten 38 dB

FAmplitude
4.35 dBm
5.6l dbm

Mkr2 2.488 01 GHz
4.55 dBm

sPeaal
Log
18

dB/

OFfst
8.75
dB

LgAw

v sz

Start 2.439 00 GHz
+Res BH 300 kHz

#YEH 1 MHz

Stop 2.483 80 GHz
Sweep 1.066 ms (1000 prs)

X Axis
2.4408 81 GHz
2.438 81 GHz

Anplitude
E.55 dBm
4.55 dBnm

Total number of hopping channels 79

Marker Trace Type
1 1) Freq
2 1) Fregq
Verdict: PASS

Repont No: (NIE) 5EI25RRF 001A1

Page 27 of 123



DEKRA Testing and Certification, S.A.U.
Parque Tecnoligico de Andalucia, DE K RA
cf Severo Cchoa n® 2 - 29590 Campanillas - Malaga - Espadia

CI1F. A28 507 &6

FCC Section 15.247 Subclause (a)(1)(i) / RSS-247 Clause 5.1 (d) Time of occupancy
(Dwell Time).

SPECIFICATION:

The average time of occupancy on any channel shall not be greater than 0.4 seconds (400 ms) within a period
of 0.4 seconds multiplied by the number of hopping channels employed =04 x 79=31 .6 seconds.
RESULTS:

s GFSK (packet type DH5) — Time of Occupancy (Dwell Time)

» Transmit Time per Hop:

2555 s

a Mkrl 2.883 ms
Ref 20 dBm Atten 30 dB -1.43 dB
#Peak

LgRv

Hl Sz
53 Vs
HA
£
f>50k

Center 2.441 B80 GHz Span B Hz
Res BH 108 kHz sYBH 300 kHz Sweep 5062 ms (1008 pts)
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DEKRA Testing and Certification, S.A.U.

Parque Tecnoligico de Andalucia,

cf Severo Cchoa n® 2 - 29590 Campanillas - Malaga - Espadia
CIF. A23 BOT &6

» Time of Occupancy:

M®of hops on spectrum analyzer

11

M of hops over the period

115 BBEEEEET

Average Time of Dcoupancy

334 0436

Ret 20 dBm Atten 30 dB

B DEKRA

ms

#Peak
Log
10
dB/
Dffst
8.75
dB

Center 2.441 808 GHz
Res BHW 188 kHz WWBH 388 kHz

Span @ Hz
Sweep 3 s (1000 pts)

| Measurement uncertainty (%) | <+0.01

Verdict: PASS
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoligico de Andalucia, DEKRA
cf Severo Cchoa n® 2 - 29590 Campanillas - Malaga - Espadia

CI1F. A28 507 &6

« Pi/4 DQPSK (packet type 2DH5) — Time of Occupancy (Dwell Time)

» Transmit Time per Hop:

[T e

a Mkrl  2.883 ms
Ref 20 dBm Atten 30 4B -8.76 dB
#Peak [ [
Log
lﬂ ik
dB/
Dffst
a.75
dB

LgRv

V1 $2|
$3 V8
AA
E(t):
£>58k

Center 2.441 800 GHz ' Span 0 Hz
Res BH 108 kHz sUBH 300 kHz Sweep 5.062 ms (1008 pts)
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoligico de Andalucia, D E KRA
cf Severo Cchoa n® 2 - 29590 Campanillas - Malaga - Espadia

CI1F. A28 507 &6

» Time of Occupancy:

M®of hops on spectrum analyzer 11
M of hops over the period 115 BEBEEET
Average Time of Dcoupancy 334 .0436 ms

Ref 20 dBm Atten 38 dB
#Peak
Log
18
dB/
Dffst
8.75
dB

LgAy

V1 52
$3 VS

£0F):
50k

I

Center 2.441 808 GHz Span @ Hz
Res BH 108 kHz WYBH 380 kHz Sweep 3 s (1000 pts)

il

| Measurement uncertainty (%) | <£0.01 |

Verdict: PASS
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoligico de Andalucia, DEKRA
cf Severo Cchoa n® 2 - 29590 Campanillas - Malaga - Espadia

CIF. A23 BOT &6

« BDPSK (packet type 3DH5) — Time of Occupancy (Dwell Time)

» Transmit Time per Hop:

(=55 e

a Merl 2873 ms

Ref 20 dBm Arten 38 dB -563 dB
#Peak

Center 2.441 908 GHz Span @ Hz
Fes BN 108 kHz sBEH 308 kHz Sweep 5062 ms (1000 prs)
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoligico de Andalucia,

cf Severo Cchoa n® 2 - 29590 Campanillas - Malaga - Espadia

CI1F. A28 507 &6

» Time of Occupancy:

M®of hops on spectrum analyzer

M of hops over the period

Average Time of Dcoupancy

Ref 20 dBm Atten 30 dB

7

¥3.73333333

211 B35BBET

B DEKRA

ms

#Peak
Log
10
dB/
Offst
8.75
dB

LU |

Center 2.441 088 GHz
Res BH 108 kHz

*BH 300 kHz

Span B Hz
Sweep 3 s (1000 pts)

| Measurement uncertainty (%) | <+0.01

Yerdict: PASS
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DEKRA Testing and Certification, S.A.U.

Parque Tecnoligico de Andalucia,

cf Severo Cchoa n® 2 - 29590 Campanillas - Malaga - Espadia
CI1F. A23 BOT &6

D DEKRA

FCC Section 15.247 Subclause (b) /RS5-247 Clause 5.4 (b) Maximum peak output
power and antenna gain

SPECIFICATION:

For frequency hopping systems operating in the 2400-24835 MHz band employing at least ¥5 hopping
channels: 1 watt (30 dBm). The e.ir.p. shallnot exceed 4 W (RS5-247).

RESULTS:

The maximum peak conducted output power level in the fundamental emission was measured using the method
according to point 11.9.1.1 "RBW =z DTS bandwidth™f of ANS| C.B3.10-2013.

The EIRF power (dBm) is calculated by adding the maximum declared antenna gain to the measured conducted
pOWer.

Maximum Declared Antenna Gain: -6.2 dBi

The maximum directional gain of the antenna is less than B dBi and therefore the maximum output power is not

required to be reduced from the stated values

GFSK (1 Mbps)

Feak Conducted Output Power Low Channel Middle Channel High Channel
2402 MHz 2441 MHz 2480 MHz
Maximum Conducted Fower (dBm) B.96 963 944
Maximum EIRF FPower (dBm) 276 3.43 3.24
Measurement uncertainty (dB) =t0.78
« Pid DOPSK (2 Mbps)
Feak Conducted Output Power Low Channel Middle Channel High Channel
2402 MHz 2441 MHz 2480 MHz
Maximum Conducted Fower (dBm) F22 7.91 761
Maximum EIRP Power (dEm) 1.02 1.71 1.41
Measurement uncertainty (dB) =t0.78
e BDPSK (3 Mbps)
Peak Conducted Output Fower Low Channel Middle Channel High Channel
2402 MHz 2441 MHz 2480 MHz
Maximum Conducted Power (dBm) 774 B.41 8.11
Maximum EIRP Power (dBm) 154 2.21 1.91
Measurement uncertainty (dB) =078

Verdict PASS

Report No: (MIE)} S6526RRF.001 A1
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoligico de Andalucia, DEKRA
cf Severo Cchoa n® 2 - 29590 Campanillas - Malaga - Espadia

CI1F. A28 507 &6

e GFSK - Peak Output Power

- Low Channel:
Mkrl 2.482 135 GHz
Ref 2@ dBm Atten 30 dB 8.96 dBm
sPeak
Log 1

la - Y a - &l - -
Offst .
& /] N

LaPw \
Vi 52
53 FC

AR
£0f):
FTun
Swp
Center 2,402 928 GHz Span 10 MHz
*Res BH 2 MHz o\/BEH & MHz e5neep 1OG6 ms (1008 prs)

- Middle Channel:

Mkrl 2.441 @835 GHz
Ref 28 d4Bm Atten 38 4B 9.63 dBm

\_

Log
18
dB/
Offst
075
dB

LaAv

v 52
53 FC

£0F)
FTun
Swp

Center 2.441 880 GHz : : Span 10 MHz
sfes BH 2 MHz JBH & MHz Swesp 1B66 ms (1088 pts)
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DEKHRA Testing and Certification, S.A.1.

Parque Tecnoligico de Andalucia, DEKRA
cf Severo Cchoa n® 2 - 29590 Campanillas - Malaga - Espadia

C1F. A28 507 &R

- High Channel:

Mkrl 2.488 825 GHz
Ref 2@ dBm Atten 38 4B 9.44 dBm

L

LaAv

V1 52
53 FC

£
FTun
Swp |

Center 2,450 009 GHz ' ' Span 10 MHz
sRes BH 2 MHz #VBH & MHz Sweep 1.B66 ms (1008 pts)

« Pi/d DOQPSK - Peak Output Power

- Low Channel:

Mkrl 2.482 8395 GHz
Ref 28 dEm Atten 38 dB 7.22 dBm
Feak ]
Log
1@
dB/
Offst
B.75
dB

LaRv

V1 s2 | \‘

53 FC

£(fx
FTun
Swp

Center 2.402 000 GHz ' ' Span 10 MHz
#Res BH 2 MHz WWEBH & MHz #5weap 1866 ms (1008 pts)
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DEKRA Testing and Certification, S.A.U.

Parque Tecnoligico de Andalucia,

cf Severo Cchoa n® 2 - 29590 Campanillas - Malaga - Espadia
CIF. A23 BOT &6

- Middle Channel:

Ref 2@ dBm

> DEKRA

Mkrl 2.441 115 GHz
7.91 dBm

Paak
Log

1
dB/
Offst

.75
db

v

vl 82
53 FC
AA

£f
FTun

Swp

Center 2.44] @@ GHz Span 19 MHz
sfes BH 2 MHz B & MHz #Sweep 1.866 ms (1008 pts)
- High Channel:
Mkrl 2.473 835 GHz
Ref 28 dEm Atten 38 dB 7.61 dBm
sPeak ] I
Loa A
: D
7 [
0ffst i . \\\x

i Z

LaRw

\

V1 s2 /

53 FEW |
AR .

el | |
FTun |

N

Swp

Center 2.480 908 GHz

#Res BH 2 MHz #VBH & MHz

Span 18 MHz
oSweep 1.066 ms (1000 prs)
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DEKRA Testing and Certification, S.A.U.

Parque Tecnoligico de Andalucia,

cf Severo Cchoa n® 2 - 29590 Campanillas - Malaga - Espadia
CIF. A23 BOT &6

« BDPSK - Peak Output Power

- Low Channel:

Atten 38 dB

> DEKRA

Mkrl 2.481 355 GHz

Ref 20 dBm
Peak

Log

1o
dB/
Dffst

/""

.75
db

7.74 dBm

LaAv
Vi sz

53 FC

£
FTun

p

Center 2,482 D39 GHz
®Res BH 2 MHz

- Middle Channel:

Ref 2@ dBm

#BH & MHz

Atten 30 dB

Span 18 MHz
#Sweep 1066 ms (1000 pts)

Mkrl 2.44@ 955 GHz
5.41 dBm

sPeak
Log

19
dB/
Offst

,.-r‘"f

.75
dB

Lofv / :
v s2

$3 ch
AA

E{F):
FTun
Swp

Center 2.441 P88 GHz
sRes BH 2 MHz

#BH 8 MHz

Span 18 MHz
oSweep 1866 ms (1000 prs)
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DEKRA Testing and Certification, S.A.L.
Parque Tecnoligico de Andalucia,

cf Severo Cchoa n® 2 - 29590 Campanillas - Malaga - Espadia

CI1F. A28 507 &6

- High Channel:

Atten 38 4B

> DEKRA

Mkrl 2.479 985 GHz

811 dBm

LaAy

Vi 82 _
53 FC

AA

/

£f
FTun

Swp

Center 2.450 B89 GHz

sfes BH 2 MHz

#VEH & MHz

Span 19 MHz
#Sweep 1.866 ms (1008 pts)
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DEKRA Testing and Certification, S.A.U.

F T ligico de Andalucia,
c.fag::;ua;?:;ugﬁ‘fﬂHEEEST]ch:mpanilla! Malaga - Espafia P DEKRA
C1F. A28 507 &B
FCC Section 15.247 Subclause (d) / RSS-247 Clause 5.5. Band-edge emissions
compliance (Transmitter) (conducted)

SPECIFICATION:

Emissions outside the frequency band in which the intentional radiator is operating shall be at least 20 dB below the
highest level of the desired power.

RESULTS:

Radiated measurements were used to show compliance with the limits in the restricted bands 2.31-2.39 GHz and
2.4835-25 GHz.

| Measurement uncertainty (dB) | <+2.03 |
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DEKRA Testing and Certification, S.A.U.

Parque Tecnoligico de Andalucia,

cf Severo Cchoa n® 2 - 29590 Campanillas - Malaga - Espadia
CIF. A23 BOT &6

« GFSK - Band-edge emissions compliance

& HOPPING ON:

» Low Frequency Section 2402 MHz:

Ref 280 4Bm Atten 38 4B

B DEKRA

a Mkrl 9.558 MHz
66.34 dB

sPeak
Log
19
dB/
Offst
8.75
dB

D
~11.3
dBm

Lafv

W 52
53 FC
A4
£(f):
FTun
Swp

Start 2.390 888 GHz

sRes BH 100 kHz oVBH 308 kHz

Verdict: PASS

» High Frequency Section 2480 MHz:

Ref 28 dBm Atten 38 dB

Stop 2.485 888 GHz
Sweep 1.465 ms (1000 pts)

s Mirl =12.192 MHz
66.27 dB

sPeak
Log
10
dB/
Dffst
8.75
dB

o
-10.6
dBm

LaPv

iy 52
%3 FC
HHA
£0f):
FTun
SWp

Start 2475 BBB GHz

tRes BH 108 kHz sVBH 308 kHz

Yerdict: PASS
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DEKRA Testing and Certification, S.A.U.

Parque Tecnoligico de Andalucia,

cf Severo Cchoa n® 2 - 29590 Campanillas - Malaga - Espadia
CIF. A23 BOT &6

+ HOPPING OFF:

» Low Frequency Section 2402 MHz:

Ref 28 dBm Atten 38 4B

> DEKRA

a Mkrl 2.827 MHz
59.95 dB

wPeal;
Log

i
dB/

Offst
8.75
dB

ol
-11.3

dBm
LgAw

V1 s2
53 FC
AA

£0f:
FTun
Swp

e

Start 2,390 808 GHz

*Res BH 100 kHz *VEH 308 kHz

Yerdict: PASS

» High Frequency Section 2480 MHz:

Ref 28 dEm Atten 38 dB

Stop 2.485 009 GHz
Sween 1.465 ms (1000 prs)

a Mkrl -3.514 MHz
B5.76 dB

sPeak
Log L
19 | |

dB/

Offst : ﬁ
& [\

[l |
-186 ! 1
dBm

LaPw

Vi s2

§3 FC

AA :
E£(F): /
FTun

™

Swp

Start 2.475 DO GHz

sRes BH 108 kHz WJEH 308 kHz

Yerdict: PASS

Stop 2,499 908 GHz
Sweep 1465 ms (1008 prs)
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DEKRA Testing and Certification, S.A.U.
Farqua Tacnoldgico de Andalucia, D E KRA
cf Severo Cchoa n® 2 - 29590 Campanillas - Malaga - Espadia

CI1F. A28 507 &6

« Pi/4 DOQPSK - Band-edge emissions compliance
# HOPPING ORN:

» Low Frequency Section 2402 MHz:

a Mkrl 3138 MHz
Ref 280 4Bm Atten 38 4B 59.87 4B
sPeak .
Log
19
dB/
Offst
8.75
dB
M
-15.1
dBm

Lafv

W 52
53 FC
A4
£(f):
FTun
Swp

Start 2.390 888 GHz Stop 2.485 888 GHz
sRes BH 100 kHz oVEH 3088 kHz Sweep 1.465 ms (1000 pts)

Verdict: PASS

» High Frequency Section 2480 MHz:

a Mkrl -9.414 MHz

Ref 28 dBm Atten 39 4B 63.77 dB
Paak

Start 2.475 008 GHz Stop 2.499 899 GHz
#Res BH 108 kHz sVBH 308 kHz Sweep 1465 ms (1008 pis)

Yerdict: PASS
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoligico de Andalucia, DE KRA
cf Severo Cchoa n® 2 - 29590 Campanillas - Malaga - Espadia

CIF. 229 507 &6
& HOPPFING OFF:

» Low Frequency Section 2402 MHz:

a Merl 2.282 MHz
Ref 28 dBm Atten 38 dB G857 4B
Peak
Log
19 I | 1 1

dB/ | |

Offst | /R\q
.75

o - M
m |

-15.1 i | |
dBm | [
LaRAv
v s2 | | | .
$3 FC | : fi
AA ] } 1R !

£(f)

i Wﬁ i | L""\-w

D Bt Ml W s A A
| -

Start 2,399 089 GHz Stop 2.485 809 GHz
*Res BH 100 kHz #BH 308 kHz Sweep 1.465 ms (1008 pts)
Verdict: PASS

» High Frequency Section 2480 MHz:

& Mkrl -3.529 MHz
Ref 28 JdBm Atten 30 4B £2.99 4B
Peak
Log
18 [
dB/ |
Offst
@8.75
dB !
DI 'r
-14.2
dBm

Lafv

v 52
53 FC
AA

.
£0f [ Y

Start 2,475 806 GHz . Stop 2.490 9o GHz
sRes BH 100 kHz »UBH 380 kHz Sweep 1.485 ms (1209 pes)

Yerdict: PASS
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoligico de Andalucia,
cf Severo Cchoa n® 2 - 29590 Campanillas - Malaga - Espadia

CI1F. A28 507 &6

8DPSK - Band-edge emissions compliance

& HOPPING ON:

» Low Frequency Section 2402 MHz:

& Mkrl 1.892 MHz

Ref 28 dBm Atten 38 dB 68,45 dB

Feak
Log
18
dB/
0ffst
8.75
dB

Start 2.390 808 GHz Stop 24085 200 GHz

#fes BH 108 kHz sVEH 388 kHz Sweep 1.465 ms (1008 pts)

Verdict: PAS

» High Frequ

Ref 28
sPeak

s

ency Section 2480 MHz:

a Mkrl -9.535 MHz
dBm Atten 38 dB 63.54 4B

Start 2.475 BBA GHz Stop 2.490 808 GHz
sHes BH 108 kHz s\'EH 308 kHz Sweep 1.465 ms (1008 pts)

Verdict: PAS

5
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DEKRA Testing and Certification, S.A.U.

Parque Tecnoligico de Andalucia,
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+ HOPPING OFF:

» Low Frequency Section 2402 MHz:

Ref 28 dBm Atten 38 dB

B DEKRA

a Mkrl 2.342 MHz
59.84 dB

Feak
Log
18
dB/
0ffst
8.75
dB

-15.1
dBm
LaAw

1 s2
53 FC
AR
£(f):
FTun
Swp

iR

Start 2.390 608 GHz

#Res BH 100 kHz *JEH 300 kHz

Yerdict: PASS

» High Frequency Section 2480 MHz:

Ref 280 dBm Atten 38 dB

Stop 2.485 900 GHz
Sweep 1.465 ms (1008 prs)

a Mirl -3.919 MHz
63.76 dB

sPeak
Log
18 1 1 -
dB/
Offst
8.75
dB

]

-145
dBm

Lafv

¥l 52
$3 FC
AA
£if
FTun
Swp

Start 2.475 000 GHz

*Res BH 100 kHz »UEH 308 kHz

Yerdict: PASS
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FCC Section 15 247 Subclause (d)/ R55-247 Clause 5.5 Emission limitations radiated.
(Transmitter)

SPECIFICATION:

Radiated emissions which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)/RS5-Gen):

Frequency Range Field strength (p%/m) Field strength Measurement
(MHz) (dBuY/m) distance (m)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F (kHz) - 30
1.705-30.0 30 - 30
30 - 88 100 40 3
BE-216 150 435 3
216 - 960 200 46 3
960 - 25000 500 54 3

The emission limits shown in the above table are based on measurements employing CISPR quasi-peak detector
except for the frequency bands 9-90 kHz, 110-490 kHz and ahove 1000 MHz. Radiated emission limits in the se
three hands are based on measurements employing an average detector.

For average radiated emission measurements above 1000 MHz, there is also a limit corresponding to 20 dB above
the indicated values in the table is specified when measuring with peak detector function.

RS5-247 . Attenuation below the generalfield strength limits specified in RS5-Gen is not required.

RESULTS:

The situation and orientation was varied to find the maximum radiated emission. It was also rotated 360° and
the antenna height was varied from 1 to 4 meters to find the maximum radiated emission.

Measurements were made in both horizontal and vertical planes of polarization.

Alltests were performed ina semi-anechoic chamber at a distance of 3 m for the frequencyrange 30 MHz-1000
MHz and at distance of 1m for the frequency range 1 GHz-25 GHz.

The field strength is calculated by adding correction factor to the measured level from the spectrum analyzer. This
correction factor includes antenna factor, cable loss and pre-amplifiers gain.
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Frequency range 30 MHz -1 GHz:

The spurious frequencies detected helow 1 GHz do not depend on either the operating channel or the modulation
mode selected in the EUT.

Spurious frequencies operating detected at less than 20 dB below the limit;

Spurious it dinm | vl Measurem ent

frequency Detector (dBuVIm) Folarization | Uncertainty
(MHz2) ¢ (dB)
38391 Quasipeak 26.4 W <+ 3.04
168.726 Quasipeak 249 v <+ 3.04
250012 Quasipeak 36.5 v <+ 3.04

Frequency range 1 -26 GHz:

The results in the next tables show the maximum measured levels in the 1-26 GHz range including the restricted
bands 2.31-239 GHz and 2 4835-2.5 GHz.

Spurious frequencies with peak levels above the average limit (54 dByV/m at 3 m) are measured with average
detector for checking compliance with the average limit.

s GFSK modulation (DH5)

Low Channel (2402 MHz). Spurious frequencies detected at less than 20 dB below the limit:

Spurious — ;o Measurement

frequency Detectar (dByV/m) Polarization | Uncertainty
(GHz) (dB)
3.0021 Pealk 41.21 Wi <+ 472
4.0003 Peak 36.72 W <+ 472
4.80011 Peak 38.92 v <+ 472
4.98403 Peak 455 v <+ 472
10.00013 Peak 47 .5 W <+ 472
10.5318 Peak 51.44 H <+ 4.72

Middle Channel (2441 MHz). Spurious frequencies detected at less than 20 dB below the limit:

Spurious o Measure ment
frepquency Detector Em|;Esg|u\r}ILevel Polarization | Uncertainty
(GHz) LSl (dB)
3.0553 Pealk 41.71 W <+ 4737
4.00041 Pealk 37.85 H <+ 472
4.7357 Pealk 37.84 W <+ 473
4 98777 Pealk 4585 W <+ 4737
10.00001 Pealk 48.74 W <+ 4737
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High Channel (2480 MHz). Spurious frequencies detected at less than 20 dB below the limit:

Spurious Erias i L] o Measurement

frequency Detector (dBV/m) Polarization | Uncertainty
(GHz) (dB)
3.00117 Pealk 40.9 W <472
4.0003 Pealk 37.23 W <472
4.80035 Pealk 37y W <472
4.99837 Pealk 45.1 W <472
10.00037 Pealk 48.8 W <472

Werdict: PASS

Pi/4-DQPSK modulation (2-DH3)

Low Channel (2402 MHz). Spurious frequencies detected at less than 20 dB below the limit:

Spurious Errt s iar: L) o Measurement

frequency Detector (dBuVIm) Folarization | LUncertainty
(GHz) (dB)
3.06623 Feak 40.16 i <+ 472
4.00052 Feak 3BTT A\ <+ 472
4.79947 Feak 37 .51 H <+ 4.72
499617 Feak 4655 W <+ 472

Middle Channel (2441 MHZ). Spurious frequencies detected at less than 20 dB below the limit:

Spurious AT Measurement

frepquency Detector Bt sinil Bee Folarization | Uncertainty
(GHz) (dBpvim] (dB)
3.0637 Feak 41.29 W <+ 472
399983 Feak 3679 W <+ 472

4 99383 Feak 465.64 W <+ 472

High Channel (2480 MHz). Spurious frequencies detected at less than 20 dB below the limit:

Spurious Erias i L] Measurement

frequenc Detectar Polarization Uncertaint
(gHz} ¥ (dBpVIm) (5 y
3.0623 Feak 39.98 W <t 472
399983 Feak 38.02 W <t 472

4 80017 Feak 3753 W <t 472

4 899803 Feak 45 45 W <t 472

Yerdict: PASS
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« B.DPSK modulation (3DH3)

Low Channel (2402 MHz). Spurious frequencies detected at less than 20 dB below the limit:

Middle Channel (2441 MHz). Spurious frequencies detected at less than 20 dB below the limit:

High Channel (2480 MHz). Spurious frequencies detected at less than 20 dB below the limit;

Yerdict: PASS

D DEKRA

Spurious — Measurement
frequenc Detectar Polarization Uncertaint
(?EHZ]I? ) (dB) !
1.39225 Peak 4988 H <t 272
306743 FPeak 403 A <t 472
4.0003 FPeak 37 .58 W <t 472
49916 FPeak 46.13 W <t 472
10.00032 FPeak 4669 H <t 472

Spurous T o Measurement

frequency Detector (dBV/m) Polarization | Uncertainty
(GHz) H (dB)
1.3945 Pealk 50.81 H <+ 272
3.0609 Pealk 4063 W <+ 4737
4.0003 Pealk 36.32 W <+ 4737
499617 Pealk 4554 W <+ 4737

Spurious S Measurement
frepquencyr Detector Em|;;|nGILevel Polarization | Uncertainty
(GHz) (aBuvIm) (4B)
1.3959 Peak 50.6 H <+ 272
3.09403 Peak 40.52 \ <+ 4.72
4.0003 Peak 36.36 \ <+ 4.72
4.99337 FPeak 4564 i <+ 4.72
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FREQUENCY RANGE 30 MHz -1 GHz:

This plot is valid for the Low, Middle and High Channels and all the modulation modes.

[

Spectrum (K0
Rl Lawwl 701060 cifgsm = RAW 100 kHr
= ALK OB BWT 50 ss & VW 300 ke bisde Seeap  Input @ ac
ToF
ST

0 Ry

B st . T

0 ey —

15 it

20 B

a0 s Blep 1.0 Gh:

Sbtard 30.0 ¥ikx
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FREQUENCY RANGE 1 -3 GHz:
s GFSK modulation (DH35)

- Low Channel (2402 MHz):

(Muttiview | spectrum |

Peal Lewel E0.00 SBdim = PHW 1 WHe
- At Ol & SWT ] ¢ & YW MHr  Mode Augto Swssp
ToF

(el W00 pis AL O Pl A0 L3z

The peak above the limitis the carrier frequency.

- Middle Channel (2441 MHZ):

[ Muttiview I Spectrum 1

el Lesad &0 00 Byl

= NAW 1 MHe

- At Dol & SWT o YEW 3 WH:  Mode it Swesp
TOF

100 il

L0 Gz SO pis ST P 3,0 5He

The peak above the limitis the carrier frequency.
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- High Channel (2480 MHz):

[ Muttiview | spectrum 1 i_l

Pal Lewsal 5000 SBdim = PHW 1 MHE
- At Gl & SWT 11 & VW 3 WH:  Mode Autc Sweep
TOF

e Tl A

-1 AN

1.0 GHz 0N pis AL PR i, 0 Gz

The peak above the limit is the carrier frequency.

s Pi/4_-DQPSK modulation (2D H3)

- Low Channel (2402 MHz):

Spectram I i_““'
Bt Ll 3000 dBpvm - RAW ] B

L1 Db @ EWT Li s VEW 3 MO Sode Seeed

TOE

@ LP Ve Blhr Vaw

B BT

T ey

= et
0 A

10 ey

0 LT
[ Brac 1.0 GHe SO0 1% Elog 3.0 GHE

The peak above the limit is the carrier frequency.
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- Middle Channel (2441 MHZ):

B DEKRA

-
Spectram l"?J
Rl Ll 50,000 B = ABW 1 M

Ll Odb @ EWT 1 = YBW FRME sode

TOE

jeir vesmay vaw

B B

b R

S S S S S——

X BT

10 S

0 By

| Btart 1.0 GHe

U000 g5

flep F.0 GHz

The peak above the limitis the carrier frequency.

- High Channel (2480 MHz):

Spectram

[=]

Rt Lawel 50,00 digvym = RAW | Mg

ToF

At OOk m SWT 13 = VBW 3 M Mode Sweep

[ CFE Y @AY Ve

B AT

O dBuTe

L W

50 a8

A T

0 Ay 1 ]

o0

10 g

0 ey

Hlart 1.0 GHx

Blog 0.0 GH: |

The peak above the limit is the carrier frequency.
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« B.DPSK modulation (3DH3)

- Low Channel (2402 MHz):

Spectrm

Rt Lasvml 50,00 dBuvom = RABW 1 M
L Db @ WT 1d = VBW FRMOD sode Seess
TOF

jein vesmae vaw

B B

b R

&4 Bt

=0 Ry

445 R

X e

I B

10 Sy

0 BL

[ Btase 1.0 GHz 0000 315

m 30 GH

The peak above the limitis the carrier frequency.

- Middle Channel (2441 MHz):

Spectrm

Rt Lassml 50,00 duvom - RBW 1 M
At Odb @ EWT 1Laom VBW BT sode Sesss
TOF

jein vesmae vaw

B BT

T g

B B

3 i

400 g

X e

I B

10 Sy

0 BL

[ Brase 1.0 GHz 0000 g%

w 3.0 GH

The peak above the limitis the carrier frequency.
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- High Channel (2480 MHz):

Spectrem [=
Rad Lawwl 5000 dbvim = BRW § MH:
at Grib o SWE 15w VEW 3 HKD Mode Swep
Toe
b 1P v AN Ve

LI WrL

S dBuTe

AL B

3 AT

o0 g

10 i

L A

YT TR

Nart 1.0 GHr 0000 pis

The peak above the limitis the carrier frequency.
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FREQUENCY RANGE 3 - 17 GHz:

s GFSK modulation (DH35)

- Low Channel (2402 MHz):

BN seectrun | |

Eod Lorenl e

= A O e ST 1w AW MY Made dur
e

LD G - - - IO s - LA - - ) L7, 00 G

- Middle Channel (2441 MHZ):

Hultiviews ] spactrum |- |

Fed Loewd ol Ty - P | M

= Am 1 = ST = AW J Wbaade it
flas

A0 Gy - - - IO s ) ERIrir - - ) [FAIEiTs
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- High Channel (2480 MHz):

L ETILIET T Specirum L |

e Leenl e - REW | M
= Am 1 = ST = WRW J haade
flas

A0 Gy - - - IO s ) ERIrir - - ) [FAIEiTs

e Pi/4-DQPSK modulation (2D H5)

- Low Channel (2402 MHz):

Multiview | Spectium l_ |

Fiad Loendl 000 060 847 o PEW | P
- AT o = T - WEHW TS Bade ot
i

A0 G

NI s - LA x g b 17,00 G
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- Middle Channel (2441 MHZ):

Hulti s SpecErum |
Flnd Lereml 00,00 Byt = W | s

= An 7l = ST = WHW iy Made dur

ki

A0 Gy - - - IO s ) ERIrir - - ) [FAIEiTs

- High Channel (2480 MHz):

Multiviews | Saect
Fnd Lonnd 0 -:*“rum l_ F _I

o= T - W TS Bade ot

A0 Gy NI s LA 17,00 G
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« B.DPSK modulation (3DH3)

- Low Channel (2402 MHz):

e | i

Fad Loewd ol Ty - P | M

= Am 1 = ST = WRW vy Radke
flas

|
A0 G - - - ATHHH s - NETriTd - - - (=i

- Middle Channel (2441 MHz):

Multiiew || Spectrum |
Fed Loend A dyl'm - PIW | s
- A o= wwT - WEW M Made Bt

5.0 Ly ) G 5 NI s f EEI-1rd - i } 17,00 L
S
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- High Channel (2480 MHz):

e | i

e Leenl e - REW | M
= Am 1 = ST = WRW vy Radke
flas

A0 Gy - - - IO s ) ERIrir - - ) [FAIEiTs

FREQUENCY RANGE 17 - 26 GHz:

This plot is valid for the Low, Middle and High Channels and all the modulation modes.

[ Muttiviews | spectrum 1 BN
Real Lewel 5000 By m = REW | MH:

- At Ol & SWT 1 5= YW MHry  Mode At Lt
T
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