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Competences and guarantees

DEKRA Testing and Certification is a testing laboratory accredited by the National Accreditation Body (ENAC -
Entidad Nacional de Acreditacion), to perform the tests indicated in the Certificate No. 51/LE 147.

DEKRA Testing and Certification is a laboratory with a measurement facility in compliance with the requirements of
Section 2.948 of the FCC rules and has been added to the list of facilities whose measurements data will be accepted
in conjuction with applications for Certification under Parts 15 or 18 of the Commission's Rules. Registration
Number: 720267.

DEKRA Testing and Certification is a laboratory with a measurement site in compliance with the requirements of
RSS 212, Issue 1 (Provisional) and has been added to the list of filed sites of the Canadian Certification and
Engineering Bureau. Reference File Number: ISED 4621A-2.

In order to assure the traceability to other national and international laboratories, DEKRA Testing and Certification
has a calibration and maintenance program for its measurement equipment.

DEKRA Testing and Certification guarantees the reliability 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 Certification at the
time of performance of the test.

DEKRA Testing and Certification is liable to the client for the maintenance of the confidentiality of all information
related to the item under test and the results of the test.

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

IMPORTANT: No 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.

General conditions

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

2. This report does not constitute or imply on its own an approval of the product by the Certification Bodies or
competent Authorities.

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

4. This test report cannot be used partially or in full for publicity and/or promotional purposes without previous written
permission of DEKRA Testing and Certification and the Accreditation Bodies.

Uncertainty

Uncertainty (factor k=2) was calculated according to the DEKRA Testing and Certification internal document PODT000.
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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:

D DEKRA

Control N° Description Serial N° Date of reception

54472/001 Automotive infotainment MGU B298J70H7524612 2017-11-30
System

55472/002 Test Board --- --- 2017-11-30

55472/003 Ethernet/USB adapter EU-4306 EU430677MA00946 2017-11-30

55472/005 Ethernet cable - - 2017-11-30

55472/034 Harness + Antennas - - 2017-12-07

1. Sample S/01 has undergone following test(s).
All radiated tests indicated in appendix A.

Sample S/02 is composed of the following elements:

Control N° Description Serial N° Date of reception
54472/011 Automotive infotainment MGU B298J70H7524619 2017-11-30
System
55472/002 Test Board - - 2017-11-30
55472/003 Ethernet/USB adapter EU-4306 EU430677MA00946 2017-11-30
55472/005 Ethernet cable - - 2017-11-30
55472/034 Harness + Antennas - - 2017-12-07
1. Sample S/02 has undergone following test(s).
All radiated tests indicated in appendix B.
Report No: (NIE)
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Sample S/03 is composed of the following elements:

Control N° Description Serial N° Date of reception
54472/011 Automotive infotainment System MGU B298J70H7524619 2017-11-30
55472/002 Test Board --- --- 2017-11-30
55472/003 Ethernet/USB adapter EU-4306 EU430677MA00946 2017-11-30
55472/004 Harness --- --- 2017-11-30
55472/005 Ethernet cable - --- 2017-11-30

1. Sample S/03 has undergone following test(s).
All conducted tests indicated in appendixes A and B.

Test sample description

The test sample consists of an automotive head unit to be installed in cars with the following features: Bluetooth, WLAN
and GNSS.

Identification of the client
HARMAN BECKER AUTOMOTIVE SYSTEMS GMBH
BECKER-GOERING-STR. 16; 76307 KARLSBAD GERMANY

Testing period

The performed test started on 2017-12-12 and finished on 2018-01-03.
The tests have been performed at DEKRA Testing and Certification.

Environmental conditions

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

Temperature Min. _ 2 ooc
Max. =35°C
Relative humidity ﬁ:; ::27% 0{2
Shielding effectiveness > 100 dB
Electric insulation > 10 kQ
Reference resistance to earth <1Q

Report No: (NIE)
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In the semianechoic chamber, the following limits were not exceeded during the test.

Min. = 15°C

Temperature Max. = 35 °C
0o

Relative humidity ﬁ:; _2;) 5/3 y

. 0

Min. = 860 mbar

Aiir pressure Max. = 1060 mbar

Shielding effectiveness > 100 dB
Electric insulation > 10 kQ
Reference resistance to earth <1Q

<+4 dB at 10 m distance between item under test and
receiver antenna, (30 MHz to 1000 MHz)

More than 75% of illuminated surface is between 0 and 6
dB (26 MHz to 1000 MHz).

Normal site attenuation (NSA)

Field homogeneity

In the 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.= 75 %

Air pressure Min. = 860 mbar
Max. = 1060 mbar

Shielding effectiveness > 100 dB

Electric insulation > 10 kQ

Reference resistance to earth <1Q

Remarks and comments

1; The tests have been performed by the technical personnel: Carlos Alberto Contreras and Carolina Postigo.

2: Used instrumentation:

Conducted Measurements

Last Cal. date Cal. due date

1. Spectrum analyser Rohde & Schwarz FSV40 2017/07 2019/07
’ Power supply DC 30 V/ 5 A U8002A KEYSIGHT . .

" TECHNOLOGIES
3. Digital Multimeter Fluke 179 2017/05 2018/05
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Radiated Measurements

Last Cal. date Cal. due date
Semianechoic Absorber Lined Chamber ETS FACT?3

1. 200STP N.A. N.A.
2. BiconicalLog antenna ETS LINDGREN 3142E 2017/07 2020/04
3. Multi Device Controller EMCO 2090 N.A. N.A.
Double-ridge Guide Horn antenna 1-18 GHz
4. SCHWARZBECK BBHA 9120 D 2016/11 2019711
Broadband Horn antenna 18-40 GHz
> SCHWARZBECK BBHA 9170 2017/03 2020/03
6.  EMI Test Receiver R&S ESU 40 2016/03 2018/03
7. Spectrum analyser Rohde & Schwarz FSW50 2015/12 2017/12
RF pre-amplifier 30 MHz-6 GHz BONN BLNA
8. 0360-01N 2017/07 2018/07
9 10{1131 g_r;:l-\imphﬁer 1-18 GHz Bonn Elektronik BLMA 2016/02 2018/02
RF pre-amplifier 18-40 GHz BONN ELEKTRONIK
10. BLMA 1840-1M 2015/12 2017/12
Testing verdicts
Not applicable 3 N/A
Pass 3 P
Fail . F
Not measured B N/M
1.- BT EDR
FCC PART 15 PARAGRAPH VERDICT
NA|[ P | F [NM
FCC 15.247 Subclause (a) (1) / RSS-247 Clause 5.1 (b) 20 dB Bandwidth and Carrier P
frequency separation
FCC 15.247 Subclause (a)(1)(iii) / RSS-247 Clause 5.1 (d) Number of hopping channels P
FCC 15.247 Subclause (a)(1)(iii) / RSS-247 Clause 5.1 (d) Time of occupancy (Dwell P
Time)
FCC 15.247 Subclause (b) / RSS-247 Clause 5.4 (b) Maximum peak output power P
and antenna gain
FCC 15.247 Subclause (d) / RSS-247 Clause 5.5. Band-edge compliance of P
conducted emissions
(Transmitter)
FCC 15.247 Subclause (d) / RSS-247 Clause 5.5 Emission limitations P
conducted (Transmitter)
FCC 15.247 Subclause (d) / RSS-247 Clause 5.5 Emission limitations radiated P
(Transmitter)
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2. WiFi 2.4 GHz (802.11b/g/n20/n40).

FCC PART 15 PARAGRAPH VERDICT
NA| P | F [NM

Section 15.247 Subclause (a) (2) / RSS-247 5.2. (a) 6 dB Bandwidth P

Section 15.247 Subclause (b) / RSS-247 5.4. (d) Maximum output power and P
antenna gain

Section 15.247 Subclause (d) / RSS-247 5.5 ... Emission limitations P
conducted (Transmitter)

Section 15.247 Subclause (d) / RSS-247 5.5. .. Band-edge emissions P
compliance (Transmitter)

Section 15.247 Subclause (e) / RSS-247 5.2. (b) Power spectral density P

Section 15.247 Subclause (d) / RSS-247 5.5. ... Emission limitations radiated P
(Transmitter)
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Appendix A — Test result (Bluetooth EDR)
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TEST CONDITIONS
Power supply (V):

Vinominal = 13.2 Vdc

Type of power supply = External power supply (Battery).
Type of antenna: External antenna.

Declared Gain for antennas WLAN/Bluetooth (maximum) = -6.2 dBi.

TEST FREQUENCIES:
Lowest channel: 2402 MHz
Middle channel: 2441 MHz

Highest channel: 2480 MHz

D DEKRA

The sample was used to configure the EUT to continuously transmit at a specified output power in all channels

with different modulation schemes.

BTEDR FCC:
JIuK_prepare wlanbt_testing.sh

GFSK

/hbhcitool.sh emctesttx ttyS1 74:6f:£7:00:3e:88 single 1 4 DH1 100
/hbhcitool.sh emctesttx ttyS1 74:61:£7:00:3e:88 single 39 4 DH1 100
./hbhcitool.sh emctesttx ttyS1 74:61:f7:00:3e:88 single 79 4 DH1 100
/hbhcitool.sh emctesttx ttyS1 74:6f:£7:00:3e:88 single 1 4 DH3 100
./hbhcitool.sh emctesttx ttyS1 74:61:f7:00:3e:88 single 39 4 DH3 100
./hbhcitool.sh emctesttx ttyS1 74:61:£7:00:3e:88 single 79 4 DH3 100
/hbhcitool.sh emctesttx ttyS1 74:6f:£7:00:3e:88 single 1 4 DH5 100
/hbhcitool.sh emctesttx ttyS1 74:61:7:00:3¢:88 single 40 4 DH5 100
/hbhcitool.sh emctesttx ttyS1 74:61:£7:00:3e:88 single 79 4 DHS 100

hopping
/hbhcitool.sh emctesttx ttyS1 74:61:£7:00:3¢:88 on x 4 DH5 100

pi4DQPSK

/hbhcitool.sh emctesttx ttyS1 74:61:£7:00:3e:88 single 1 4 2DHI1 100
./hbhcitool.sh emctesttx ttyS1 74:61:f7:00:3e:88 single 39 4 2DH1 100
/hbhcitool.sh emctesttx ttyS1 74:61:£7:00:3e:88 single 79 4 2DH1 100
./hbhcitool.sh emctesttx ttyS1 74:61:f7:00:3e:88 single 1 4 2DH3 100
./hbhcitool.sh emctesttx ttyS1 74:61:f7:00:3e:88 single 39 4 2DH3 100
./hbhcitool.sh emctesttx ttyS1 74:61:£7:00:3e:88 single 79 4 2DH3 100
./hbhcitool.sh emctesttx ttyS1 74:61:f7:00:3e:88 single 1 4 2DHS5 100
./hbhcitool.sh emctesttx ttyS1 74:61:£7:00:3e:88 single 40 4 2DHS 100
./hbhcitool.sh emctesttx ttyS1 74:61:£7:00:3e:88 single 79 4 2DHS 100

Report No: (NIE)
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hopping

./hbhcitool.sh emctesttx ttyS1 74:6f:£7:00:3¢:88 on x 4 2DHS5 100

8DPSK

./hbhcitool.sh emctesttx ttyS1 74:6f:f7:00:3e:88 single 1 4 3DH1 100

./hbhcitool.sh emctesttx ttyS1 74:61:f7:00:3e:88 single 39 4 3DH1 100
/hbhcitool.sh emctesttx ttyS1 74:61:£7:00:3¢:88 single 79 4 3DH1 100

/hbhcitool.sh emctesttx ttyS1 74:61:£7:00:3e:88 single 1 4 3DH3 100

./hbhcitool.sh emctesttx ttyS1 74:61:f7:00:3e:88 single 39 4 3DH3 100
./hbhcitool.sh emctesttx ttyS1 74:61:f7:00:3e:88 single 79 4 3DH3 100

/hbhcitool.sh emctesttx ttyS1 74:61:f7:00:3¢:88 single 1 4 3DHS5 100

./hbhcitool.sh emctesttx ttyS1 74:61:£7:00:3e:88 single 40 4 3DHS 100
./hbhcitool.sh emctesttx ttyS1 74:61:£7:00:3e:88 single 79 4 3DHS 100

hopping

./hbhcitool.sh emctesttx ttyS1 74:6f:£7:00:3¢:88 on x 4 3DHS 100

The field strength at the band edges was evaluated for each mode for the channel under test.

D DEKRA

During transmitter test the EUT was being controlled by the SW tool to operate in a continuous transmit mode on
the test channel as required and in each of the different modulation modes.

CONDUCTED MEASUREMENTS

The equipment under test was set up in a shielded room and it is directly connected to the spectrum analyzer.

EUT

SPECTRUM
ANALYZER

The DC supply voltage is applied using an external power supply which voltage is calibrated using a multimeter.

Report No: (NIE)
55472RRF.003

Page 13 of 153

2018-02-27



DEKRA Testing and Certification, S.A.U.
Parque Tecnolégico de Andalucia,

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

RADIATED MEASUREMENTS

All radiated tests were performed in a semi-anechoic chamber. The measurement antenna is situated at a distance of
3 m for the frequency range 30 MHz-1000 MHz (30 MHz-1000 MHz Bilog antenna) and at a distance of 1m for
the frequency range 1 GHz-25 GHz (1 GHz-18 GHz Double ridge horn antenna and 18 GHz-40 GHz horn
antenna).

For radiated emissions in the range 1 GHz-25 GHz that is performed at a distance closer than the specified 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.

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.

Radiated measurements setup f < 1 GHz

ANECHOIC CHAMBER
Measuring 360° I;oﬁtmg
Antenna able
‘ ‘ Device Und
| 3 mdistance Test
I ]
T
AntennaMast
| (Antennaheight variation: 1-4 m)

Spectrum analyser

Shielded Control RoomFor
Radiated Measurements

Report No: (NIE)
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Radiated measurements setup > 1 GHz

VWY

Horn antenna

Preamplifier
EUT
-
1 m distance
Spec Sh1lelded control room for
radiated measurements
analyser

D DEKRA
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D DEKRA

FCC Section 15.247 Subclause (a) (1) / RSS-247 Clause 5.1 (b). 20 dB Bandwidth and Carrier 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 or two-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 mW.

RESULTS
(See next plots)
Modulation: GFSK
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
20 dB Spectrum bandwidth (kHz) 939.0 939.5 942.0
Measurement uncertainty (kHz) <+1.80
Modulation: [1/4-DQPSK (2Mbps)
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
20 dB Spectrum bandwidth (kHz) 1359 1363.5 1359
Measurement uncertainty (kHz) <+1.80
Modulation: 8-DPSK (3Mbps)
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
20 dB Spectrum bandwidth (kHz) 1314 1324 1323
Measurement uncertainty (kHz) <£1.80
Report No: (NIE)
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20 dB BANDWIDTH. Lowest Channel: 2402 MHz.
Spectrum uf
Ref Level 20.00 dBm  Offset 0.60 dB @ RBW 30 kHz
Att 35dB SWT 1.1 ms @ VYBW 100 kHz Mode Sweep
@ 1Pk View
D3[1] 0.10 dB
10 dBém %Kl 939.00 kHz
M Occ Bw 885.000000000 kHz
0 dBm Il M1[1] 6.05 dBm
f\/v 2.40215750 GHz
10 dBm pld o ™ ~T2 .
D1 -13.950 dBm N(,—V‘F‘H - .:\’\
-20 dBm /\/
-30 dem \_,,'fr T‘\\q\\/
-40 dBm / ’/‘rﬂ m\\
dBm L™y
-60 dBm
-70 dBm
CF 2.402 GHz 1000 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 1 2.4021575 GHz 6.05 dem | [ |
T1 1 2.4015545 GHz -12.33 dém Occ Bw 885.0 kHz
T2 1 2.4024395 GHz -14.19 dBm
M2 1 2,4015395 GHz -14,06 dBm
D3| M2 1 939.0 kHz 0.10 dB
T[ J Measuring... [ PR RRNE gl y
20 dB BANDWIDTH Middle Channel: 2441 MHz.

Spectrum |

Ref Level 20.00 dBm Offset 0.60 dB & RBW 30 kHz
Att 35dE SWT  1.1ms @ VBW 100 kHz Mode Sweep
@ 1Pk View
D3[1] -0.22 dB
10 dBm M1 939.50 kHz
"’\r}\ Occ Bw 891.000000000 kHz
0 dBm e M1[1] 7.25 dBm
. |~ 2.44116050 GHz
-10 dBm L Natzs
D1 -12.750 dBm .\q}
-20 dBm /\f \
-30 dBm 7 l“\v,
-40 dBm "fﬂ\ W
[ \—\“
“6 dBm A AR
-60 dBm
70 dBm
CF 2.441 GHz 1000 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 1| 2.4411605 GHz | 7.25 dBmn |
T1 1 2.4405575 GHz -11.18 dBm occ Bw 591.0 kHz
T2 1 2.4414485 GHz -13.22 dem
M2 1 2.440544 GHz | -12,41 dBm |
D3 M2l 1 939,5 kHz -0.22 de

J

Measuring...
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DEKRA Testing and Certification, S.A.U.
Parque Tecnolégico de Andalucia,

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

20 dB BANDWIDTH Highest Channel: 2480 MHz.

Spectrum | uf[

Ref Level 20.00 dém  Offset 0.60 dB & RBW 30 kHz

Att 35dB SWT 1.1ms @ YBW 100 kHz Mode Sweep
® 1Pk View
D3[1] 0.20 dB
10 dBm M1 942.00 kHz
Occ Bw 888.000000000 kHz
0 dBm .{\N M1[1] 7.61 dBm
b2l |~ T 2.48016650 GHz
-10 dBm i CnTes

D1 -12.390 dBm J—\/'N
-20 dBm

-30 dBm /\/ ’V\\\\
-40 dBm /—\f\- L\\\f/‘/\\(\
m/v-/"’f\

-50 dBm
-60 dBm
-70 dBm
CF 2.48 GHz 1000 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1 2.4801665 GHz 7.61 dBm
T1 1 2.4795635 GHz -10.71 dBm Occ Bw 888.0 kHz
T2 1 2.4804515 GHz -13.02 dBm
M2 1 2.4795455 GHz -12.44 dém
D3 M2 1 942.0 kHz 0.20 dB
Jif Measuring... @UANLERED e Y

Carrier frequency separation

Spectrum | nf

Ref Level 20.00 dBm Offset 0.60 dB @ RBW 300 kHz
Att 35de SWT 1ms & YBW 300 kHz Mode Sweep
@ 1Pk View

M1[1] 8.11 dBm
2.44098000 GHz

10 dBm M1 op D2[1] 0.09 dB
IV N VA A AV BN Wik s v
\ % v i\ ) v W

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

Start 2.438 GHz 1000 pts Stop 2.446 GHz

QR P

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

Verdict: PASS

Measuring...
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DEKRA Testing and Certification, S.A.U.
Parque Tecnolégico de Andalucia,
¢/ Severo Ochoa n° 2 - 29590 Campanillas

Modulation: I1/4-DQPSK
20 dB BANDWIDTH.

Spectrum |

- Mélaga - Espafa

Lowest Channel: 2402 MHz.

(7]

Ref Level 20.00 dBm Offset 0.60 dB @ RBW 30 kHz
Att 35de SWT 1.1 ms & VYBW 100 kHz Mode Sweep
@ 1Pk View
D3[1] -0.16 dB
10 dBm 1.35900 MHz
M1 OccBw 1.209000000 MHz
0 dBm X M1[1] 0.81 dBm
2.40216050 GHz
-10 dBm AN\A\ e
\{I
K]
=20 dBm D1 -19.190 ‘\
-30 dem \"
-40 dBm O,
! %J«/ Y "\f\’_/v/v-.—»—w«»"\a
-50 dBm
-60 dBm
-70 dBm
CF 2.402 GHz 1000 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.4021605 GHz 0.81 dBm
T1 1 2.4013985 GHz -13.67 dBm Occ Bw 1.209 MHz
T2 1 2.4026075 GHz -14.03 dBem
M2 1 2.4013235 GHz -19.29 dBm
D3 M2 1 1.359 MHz -0.16 dB
H J Measuring... [ UARRELLD 6 4
v
20 dB BANDWIDTH Middle Channel: 2441 MHz.
Spectrum | m;
Ref Level 20.00 dBm Offset 0.60 dB & RBW 30 kHz
Att 35de SWT 1.1 ms @ YBW 100 kHz Mode Sweep
@ 1Pk View
D3[1] -0.08 dB|
10 dBm 1.36350 MHz
M1 OccBw 1.212000000 MHz|
0 dem mM1[1] 2.00 dBm
/,_,V_/“\w RIS LW/'\,.,\_V\ 2.44116350 GHz
-10 dBm 1 2

[ 50 dem——C'1 -18.000 dBm i

Edi

-30 dBm
_ap Fas / LMy
N ol SOV= g
-50 dBm
-60 dBm
-70 dBmn
CF 2.441 GHz 1000 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 1 2.4411635 GHz | 2,00 dem |
T1 1 2.4404015 GHz -12.88 dBm Occ Bw 1.212 MHz
T2 1 2.4416135 GHz -13.03 dBm
M2 1 2.,440325 GHz | -18.10 dBm
D3 Mz 1 1,3635 MHz -0.08 dB
Jil |7 Measuring...  @RANRRNND W6 y
7

D DEKRA

Report No: (NIE)
55472RRF.003

Page 19 of 153

2018-02-27
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20 dB BANDWIDTH

Spectrum |

Highest Channel: 2480 MHz.

D DEKRA

(7]

Ref Level 20.00 dBm

Offset 0.60 dB & RBW

30 kHz

Att 35de  SWT 1.1ms & YBW 100 kHz Mode Sweep
@ 1Pk View
D3[1] -0.14 dB
10 dBm 1.35900 MHz|
M1 OccBw 1.212000000 MHz,
0 dBm ad K Mi[1] 2.28 dBm|
; fr.,\,_r"“\m MY ) 2.48016950 GHz
-10 dBm e z
=
50 dBm_Dl -17.720 dBm ri X
-30 dBm \\\m
e 7
-50 dem
-60 dBm
-70 dBm
CF 2.48 GHz 1000 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result
M1 1 2.4801695 GHz 2.28 dBm
T1 1 2.4794045 GHz -12.46 dBm Occ Bw 1.212 MHz
T2 1 2.4806165 GHz -12.48 dBm
Me 1 2.4793325 GHz -17.65 dém
D3 M2 1 1.359 MHz -0.14 dB
—
il | Measuring...  @EANNRANY i y,
“4
Carrier frequency separation
Spectrum | nf
Ref Level 20.00 dBm Offset 0.60 dB & RBW 300 kHz
Att 35de SWT 1 ms & YBW 300 kHz Mode Sweep
@ 1Pk View
D2[1] -0.12 dB|
1.01600 MHz
10 dBm ot M1[1] 4.75 dBm
; 0z 2.44102000 GHz
AR PN N RS 2 R - 02000 GHZ
0 dem
-10 dem
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm

Start 2.438 GHz

1000 pts

Stop 2.446 GHz
D e y

Measuring...

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

of the hopping channel
Verdict: PASS
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DEKRA Testing and Certification, S.A.U.
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Modulation: 8-DPSK
20 dB BANDWIDTH Lowest Channel: 2402 MHz.

Spectrum | T
Ref Level 20.00 dBm  Offset 0.60 dB @ RBW 30 kHz
Att 35de SWT 1.1ms @ YBW 100 kHz Mode Sweep
@ 1Pk View
D3[1] -0.21 dB|
10 dBm 1.31400 MHz|
M1l OccBw 1.203000000 MHz
0 dem X mi[1] 2.29 dBm
n M{_VVJ SN W 2.40215450 GHz
12
-10 dBm = =
=5 gEm—PL -17.710 dBm ,;q .J\\
-30 dBm / \
-40 dBm \F—\,/\/ rams N\Jr\r\ww
-50 dBm
-60 dBm
-70 dBm
CF 2.402 GHz 1000 pts Span 3.0 MHz
Marker
Type | Ref | Trc| X-value | Y-value |  Function | Function Result |
M1 1 2,4021545 GHz 2,29 dBm
T1 1 2.4013985 GHz -15.06 dBm Occ Bw 1.203 MHz
T2 1 2.4026015 GHz -12.51 dBm
M2 1 2.4013475 GHz -17.75 dem
D3 M2 1 1.314 MHz -0.21 de
—
il | Measuring...  @EANRNAND 6 y
2
20 dB BANDWIDTH Middle Channel: 2441 MHz.

Spectrum | m;

Ref Level 20.00 dBm Offset 0.60 dB @ RBW 30 kHz

Att 35d8 SWT  1.1ms @ YBW 100 kHz Mode Sweep
@ 1Pk View
D3[1] 0.15 dB)
10 dom - 1.32450 MHz
x Occ Bw 1.206000000 MHz
0 dem 4 M1[1] 3.44 dBm
’N‘,\»VVJ VOV Lm/\\ 2.44116050 GHz
T2
Th

-10 dBm s o

)3

D1 -16.560 dBm ,'T‘ 5

-20 dBm / \
-30 dem —/ \\
-40) dBmy Lo, A

-50 dBm
-60 dBm
-70 dBm
CF 2.441 GHz 1000 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 1 2.4411605 GHz | 3.44 dem |
T1 1 2.4404015 GHz -13.80 dBm Occ Bw 1.206 MHz
T2 1 2.4416075 GHz -11.43 dBm
M2 1 2.44034 GHz | -16.57 dBm
D3 Mz 1 1,3245 MHz 0,15 dB
—
Jil |7 Measuring...  QRANRRLND W6 y
7
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20 dB BANDWIDTH Highest Channel: 2480 MHz.

Spectrum | nf

Ref Level 20.00 dBm Offset 0.60 dB @ RBW 30 kHz

Att 35de  SWT  1.1ms @ VBW 100 kHz Mode Sweep
@ 1Pk View

Da[1] 0.12 dB
10 dbrm - 1.32300 MHz
% OccBw 1.206000000 MHz
0 dBm M1[1] 3.66 dBm
h /mf.r\f‘v\f‘-dj VoV \-H/W\/\ - 2.48016350 GHz

-10 dBm "u]’?T} 3

=4 3
D1 -16.350 dBm—TF

-20 dBm ‘ / ‘{\
-30 dBm

=T i S
-50 dBm
-60 dBm
-70 dBm
CF 2.48 GHz 1000 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.4801635 GHz 3.66 dBm
T1 1 2.4794045 GHz -13.45 dBm Occ Bw 1.206 MHz
T2] 1 2.4806105 GHz -11.14 dBm
M2 1 2.4793445 GHz -16.31 dBm
D3 M2 1 1,323 MHz 0.12 dB
Jil | Measuring... @ARNNRNCD W6 y
“4

Carrier frequency separation

Spectrum | nf

Ref Level 20.00 dBm Offset 0.60 dB @ RBW 300 kHz
Att 35de SWT 1ms @ VBW 300 kHz Mode Sweep
@ 1Pk View

M1[1] 4.80 dBm,

2.44101200 GHz
10 dBm 1 D2[1] 0.08 dB
v 0z 1.02400 MHz
[ ¥ of o s CTTTT T T T
0dem

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

Start 2.438 GHz 1000 pts Stop 2.446 GHz
QR y

Measuring...

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

Verdict: PASS
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¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

FCC Section 15.247 Subclause (a) (1) (iii) / RSS-247 Clause 5.1 (d). Number of hopping channels

SPECIFICATION

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 (see next plots).

Modulation: GFSK

Spectrum | nf

Ref Level 25.00 dBm Offset 0.60 dB @ RBW 300 kHz

Att 40 de SWT 1ms & VBW 3200 kHz
@ 1Pk View

Mode Sweep

M2[1] 8.10 dBm
20 dBm 2.4400330 GHz
7.29 dBm,

M1[1]
10 dem—LL

Sl T T OO AT
|

Ty

-10 dBm
-20 dBm
-30 dBJ

-40 dBm

-50 dBm

-60 dBm

-70 dBm

Start 2.398 GHz

1000 pts

Stop 2.441 GHz
AR e y

Measuring...

Number of hopping frequencies: 39
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Spectrum | mA:x

Ref Level 25.00 dém Offset 0.60 dB & RBW 300 kHz

Att 40 dEe  SWT 1ms @ VBW 300 kHz Mode Sweep
@ 1Pk View
M2[1] 8.74 dBm
20 dBm 2.4800290 GHz|
M1[1] 8.28 dBm|
Mem 2.44004930 GHz

T A

VL Ty v T 'i\

-10 dBm l
-20 dBm \
-30 dBm

-40 dBm K

-50 dBm

-60 dBm

-70 dBm

Start 2.439 GHz 1000 pts Stop 2.483 GHz
SHRRRRED W y

Measuring...

Number of hopping frequencies: 40

Total number of hopping frequencies: 79

Verdict: PASS
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Modulation: I1/4-DQPSK

Spectrum | "f
Ref Level 25.00 dBm  Offset 0.60 dB & RBW 300 kHz
Att 40de SWT 1ms @ VBW 300 kHz Mode Sweep
@ 1Pk Wiew
M2[1] 4.58 dBm
20 dBm 2.4400330 GHz
M1[1] 3.47 dBm
10 darm 2.4020000 ?:42
M1 2
[HWWWWWWWWW
0 dem /
-10 dem
-20 dem
-30 dBn'i
-40 dgm
-50 dem
-60 dBem
-70 dem
Start 2.398 GHz 1000 pts Stop 2.441 GHz

Measuring... [ UARRELLD 6 Y

Number of hopping frequencies: 39
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Spectrum | nf
Ref Level 25.00 dBm Offset 0.60 dB & RBW 300 kHz
Att 40de SWT 1ms @ VBW 300 kHz  Mode Sweep
@ 1Pk View
M2[1] 5.01 dBm
20 dBm 2.4800290 GHz
M1[1] 4.65 dBm
19,d8m 2.4400@;0 GHz
WWWW\WWWWWW&I
0 dem )
-10 dBm }
-20 dBm \
-30 dBm "\
-40 dBm o
-50 dBm
-60 dBm
-70 dBm
Start 2.439 GHz 1000 pts Stop 2.483 GHz
Measuring...

Number of hopping frequencies: 40

Total number of hopping frequencies: 79

Verdict: PASS
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Modulation: 8-DPSK

Spectrum | "f

Ref Level 25.00 dBm Offset 0.60 dB @ RBW 300 kHz

Att 40de SWT 1ms @ VBW 300 kHz Mode Sweep
@ 1Pk Wiew
M2[1] 4.80 dBm
20 dem 2.4400330 GHz
M1[1] 3.82 dBm
10 dem N 2.4020000 GHz

Mz
e e i Ui e T T e e e W e e Vi VA Ve il e T A 2B e e i 'u""\/‘”’\r‘“nf

0dem
-10 dBn‘[
-20 dBr‘E

-50 dBm

-60 dBm

-70 dBm

Start 2.398 GHz 1000 pts Stop 2.441 GHz

Measuring...  LORRLECED 6

Number of hopping frequencies: 39
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Spectrum | T

Ref Level 25.00 dBm Offset 0.60 dB @ RBW 300 kHz

Att 40 de SWT 1ms & YBW 300 kHz Mode Sweep
@ 1Pk Wiew
mM2[1] 4.67 dBm
20 dBm 2.4800290 GHz
M1[1] 4.59 dBm
Hldﬂ"ﬂ 2.44003?0 GHz
WWWWWWWWW%
0dem )
-10 dBm \
-20 dBm \
-30 dBm W\
-40 dém L',\,
-50 dBm
-60 dBm
-70 dBm
Start 2.439 GHz 1000 pts Stop 2.483 GHz

Measuring... @RARRELLD 6 4

Number of hopping frequencies: 40

Total number of hopping frequencies: 79

Verdict: PASS
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Parque Tecnolégico de Andalucia, > D E K RA
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

FCC Section 15.247 Subclause (a) (1) (iii) / RSS-247 Clause 5.1 (b). 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 = 0.4 x 79= 31.6 seconds.

RESULTS

Modulation: GFSK
1. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE DHI.

- Tx- time per hop = 372.37 us (see next plot).

Spectrum | uf

Ref Level 20.00 dBm Offset 0.60 dB & RBW 100 kHz

Att 35 dB @ SWT 1ms @ VBW 300 kHz
SGL TRG:VID
@ 1Pk Clrw
p2[1] -0.46 dB
i 372.372 ps
10 dem—1%

mM1[1] 8.19 dBm

mﬁﬂﬂm,ﬂ YA
IR KA
. |

-20 dBm—ji

TRG -21.000 dBm

,EDHJ coy ,n’ﬂ a0

JANIFE R LT

T |

CF 2.441 GHz 1000 pts 100.0 ps/
e
T[ ) Ready LECECEELE y
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D DEKRA

-Number of hops over a period of 3 seconds = 30 (see next plot).

Spectrum |

Ref Level 20,00 dBm Offset 0.60 d& & RBW 100 kHz
Att 35dB @ SWT 35 @ VBW 300 kHz
SGL TRGYID

@ 1Pk Clrw

TR/R PRI TR PRI

‘ii"'ll"lﬂ L’\\In /)
-60 dBm
-70 dBém
CF 2.441 GHz 1000 pts 300.0 ms/
Ready  WANMNANAD W6 y

Number of hops in the period specified in the requirements = (30 hops) x (31.6 s/ 3 s) =316 hops.

Averaging time of occupancy = 372.37 us x 316 hops = 117.67 ms per 31.6 seconds.

Measurement uncertainty (%)

<+0.01

Verdict: PASS
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2. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE DH3.

- Tx- time per hop = 1.634 ms (see next plot).

Spectrum

D DEKRA

(=)

Ref Level 25.00 dem

Att 40de @ SWT
SGL TRG:¥ID

Offset 0.60 dB & RBW 100 kHz

4.6 ms @ VYBW 300 kHz

@ 1Pk Clrw

20 dBm

D2[1]

10 dBm

M1[1]

0 dBm

1

PRepr

-2.66 dB|
1.63463 ms
8.10 dBm
8.41 ps

-10 dBm

T

2E-eBr TRG -20.000 dBm

‘*ﬁ

-30 dem

-40 dBrm

-50 dBm

=70 dBm

CF 2.441 GHz

1000 pts

|

-Number of hops over a period of 3 seconds = 14 (see next plot).

Spectrum

Ref Level 20,00 dém
Att 35 dB @ SWT
SGL TRG:VID

Offset 0.60 dé @ RBW 100 kHz

3 s @ VBW 300 kHz

@ 1Pk Clrw

10 dem

0 dibrp

-10|cgm

onldem—

FTRG -21.000 dBm

F30(dBm

F40(dBrm

rsa TBm

Hat ity “_‘u Mool [T

Al A

-60 dBm

=
g

-70 dBm

CF 2.441 GHz

1000 pts

|

] Ready

300.0 ms/

N

Number of hops in the period specified in the requirements = (14 hops) x (31.6 s / 3 s) = 147.46 hops.

Averaging time of occupancy = 1.634 ms x 147.46 hops = 240.96 ms per 31.6 seconds.

Measurement uncertainty (%)

<£0.01

Verdict: PASS
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3. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE DHS.

- Tx- time per hop = 2.882 ms (see next plot).

Spectrum

(=]

Ref Level 25.00 dem Offset 0.60 dB & RBW 100 kHz

ALt 40 dB & SWT 4.6 ms @ VBW 300 kHz
SGL TRG: VID

@ 1Pk Clrw

D2[1]
20 dBm

M1[1]
10 dBm Ll

T s Y

2.02 dB|
2.88248 ms
7.97 dBm
8.41 ps

-10 dem

i I i
|

28-eBf——TRG -20.000 dBm

-30 dem

-40 dBm

-50 dBm

iy :

-70 dem

CF 2.441 GHz 1000 pts

- Number of hops over a period of 3 seconds = 12 (see next plot).

Spectrum

T ] Ready SRARRRRND @8 /I

460.0 ps/

Z

(=]

Ref Level 20,00 dém Offset 0.60 d& @ RBW 100 kHz

Att 35dE @ SWT 3 s @ VBW 300 kHz
SGL TRG:VID

@ 1Pk Clrw

10 dBm

0 dBm

-10 dem

-21.000 dBrm
dBrm
derm
dBermr
ol g .WHM ,NWLAL Wlll " hldlﬁwtﬂmwAM Aty JWMAVL""‘Q,““-MHNWNM
-60 dBm
-70 dBm
CF 2.441 GHz 1000 pts 300.0 ms/
i T Ready | GRNMRRNND W y,

D DEKRA

Number of hops in the period specified in the requirements = (12 hops) x (31.6 s/ 3 s) = 126.4 hops.

Averaging time of occupancy =2.882 ms x 126.4 hops = 364.28 ms per 31.6 seconds.

Measurement uncertainty (%) <+0.01

Verdict: PASS
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Modulation: I1/4-DQPSK
1. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE DHI1.

- Tx- time per hop = 374.37 us (see next plot).

Spectrum uf:—?

Ref Level 20,00 dém Offset 0.60 d8 @ RBW 100 kHz

Att 35de @ SWT 1ms & YBW 300 kHz
SGL TRG:VID
@ 1Pk Clrw
D2[1] -1.15d8B
374.374 ps
10 dBm

S TRV AT N e
» RiIEL
i

=20 8BM——trpG 21,000 dBm

-30 dem

-40 dBm

-50 dBrJ

60 dBJ I il Ao oa ﬂ

'W T T L
T LA E I

CF 2.441 GHz 1000 pts 100.0 ps/

T | Ready  AMMMARAD W0 p

- Number of hops over a period of 3 second = 28 (see next plot).

Spectrum ry

Ref Level 20.00 dém Offset 0.60 d& @ RBW 100 kHz
Att 35de @ SWT 3 s @ VBW 300 kHz
SGL TRG:VID

@ 1Pk Clrw

10 dém

TRG -21.000 dem

in TSI TRYL 101 AP W0 0 0 10 PR Y

-60 dem

=70 dBm

CF 2.441 GHz 1000 pts 300.0 ms/
Il J

Ready [LTTTITTTN y

Number of hops in the period specified in the requirements = (28 hops) x (31.6 s/ 3 s) =294.93 hops.
Averaging time of occupancy = 374.37 us x 294.93 hops = 110.41 ms per 31.6 seconds.

Measurement uncertainty (%) <+0.01
Verdict: PASS
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D DEKRA

2. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE DH3.

Tx- time per hop = 1.634 ms (see next plot).
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-Number of hops over a period of 3 seconds = 14 (see next plot).
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Number of hops in the period specified in the requirements = (14 hops) x (31.6 s/ 3 s) = 147.46 hops.

Averaging time of occupancy = 1.634 ms x 147.46 hops = 240.96 ms per 31.6 seconds.

Measurement uncertainty (%)

<£0.01

Verdict: PASS
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D DEKRA

3. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE DHS5.

Tx- time per hop = 2.882 s (see next plot).
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Number of hops over a period of 3 seconds = 13 (see next plot).
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Number of hops in the period specified in the requirements = (13 hops) x (31.6 s/ 3 s) = 136.93 hops.
Averaging time of occupancy =2.882 ms x 136.93 hops = 394.64 ms per 31.6 seconds.

Measurement uncertainty (%)

<£0.01

Verdict: PASS
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Modulation: 8-DPSK
1. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE DHI.

- Tx- time per hop = 384.5 pus (see next plot).
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- Number of hops over a period of 3 second = 28 (see next plot).
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Number of hops in the period specified in the requirements = (28 hops) x (31.6 s/ 3 s) =294.93 hops.
Averaging time of occupancy = 384.5 us x 294.93 hops = 113.40 ms per 31.6 seconds.

Measurement uncertainty (%) <+0.01

Verdict: PASS
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D DEKRA

2. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE DH3.

- Tx- time per hop = 1.639 ms (see next plot).
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-Number of hops over a period of 3 seconds = 14 (see next plot).
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Number of hops in the period specified in the requirements = (14 hops) x (31.6 s/ 3 s) = 147.46 hops.

Averaging time of occupancy = 1.639 ms x 147.46 hops = 241.73 ms per 31.6 seconds.

Measurement uncertainty (%)

<£0.01

Verdict: PASS
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D DEKRA

3. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE DHS5.

- Tx- time per hop = 2.882 ms (see next plot).
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- Number of hops over a period of 3 seconds = 9 (see next plot).

Spectrum

(=]

Ref Level 20,00 dBm
Att 35de @ SWT
SGL TRG:VID

Offset 0.60 dé @ RBW 100 kHz
35 @ YBW 300 kHz

@ 1Pk Clrw

10 dem

0 dBm:

-10 dem

-20 dBm—

TRG -21.000 dB|

-30 dBm

-40 dBm

Wﬁn i AN AR

-60 dBm

ES

ol

oL ity by

-70 dem

CF 2.441 GHz

1000 pts

300.0 ms/

{ U

J Ready

BRRRNERRD i p

Number of hops in the period specified in the requirements = (9 hops) x (31.6 s/ 3 s) = 94.8 hops.
Averaging time of occupancy =2.882 ms x 94.80 hops = 273.26 ms per 31.6 seconds.

Measurement uncertainty (%)

<+0.01

Verdict: PASS
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FCC Section 15.247 Subclause (b) / RSS-247 Clause 5.4 (b). Maximum peak output power and antenna gain

SPECIFICATION

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75 hopping

channels: 1 watt (30 dBm). The e.i.r.p. shall not exceed 4 W (RSS-247).

MAXIMUM OUTPUT POWER. See next plots.
Declared Gain for antenna RF port 3 (maximum) = -6.2 dBi.

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

power.

Modulation: GFSK

D DEKRA

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Maximum peak power (dBm) 7.10 8.30 8.83
Maximum EIRP power (dBm) 0.90 2.10 2.63
Measurement uncertainty (dB) <+1.20
Modulation: 11/4-DQPSK (2Mbps)
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Maximum peak power (dBm) 5.97 6.80 7.16
Maximum EIRP power (dBm) -0.23 0.60 0.96
Measurement uncertainty (dB) <+1.20
Modulation: 8-DPSK (3Mbps)
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Maximum peak power (dBm) 6.28 7.26 7.58
Maximum EIRP power (dBm) 0.08 1.06 1.38
Measurement uncertainty (dB) <+1.20

The maximum directional gain of the antenna is less than 6 dBi and therefore the maximum output power is not

required to be reduced from the stated values.

Verdict: PASS
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PEAK OUTPUT POWER (CONDUCTED).

Modulation: GFSK Lowest Channel: 2402 MHz.
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Modulation: GFSK Middle Channel: 2441 MHz.
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PEAK OUTPUT POWER (CONDUCTED).

Modulation: GFSK Highest Channel: 2480 MHz.
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Modulation: I1/4-DQPSK Lowest Channel: 2402 MHz
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PEAK OUTPUT POWER (CONDUCTED)
Modulation: I1/4-DQPSK Middle Channel: 2441 MHz.
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Modulation: I1/4-DQPSK Highest Channel: 2480 MHz.
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PEAK OUTPUT POWER (CONDUCTED).
Modulation: 8-DPSK Lowest Channel: 2402 MHz

Spectrum | T
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Modulation: 8-DPSK Middle Channel: 2441 MHz.
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PEAK OUTPUT POWER (CONDUCTED).
Modulation: 8-DPSK Highest Channel: 2480 MHz.
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FCC Section 15.247 Subclause (d) / RSS-247 Clause 5.5. Band-edge compliance of conducted emissions
(Transmitter)

SPECIFICATION

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

RESULTS:
Modulation: GFSK

1. LOW FREQUENCY SECTION 2402 MHz (HOPPING OFF). See next plot.

Spectrum | "f

Ref Level 20.00 dBm Offset 0.60 dB @ RBW 100 kHz

Att 35 de SWT 1ms @ YBW 300kHz Mode Sweep
@ 1Pk Wiew
D1[1] -58.08 dB|
-2.3250 MHz
10 dBm M1[1] M1 7.29 dBm

ﬂ 2.4021580 GHz
0 dBm / \
-10 dem

D1 -12.710 dBm / )

[
F ]\
/|

50 dBm T -“’H i v
WWWWWWWWWM
-60 dem
-70 dBm
F1
Start 2.39 GHz 1000 pts Stop 2.405 GHz

Verdict: PASS

Report No: (NIE)
55472RRF.003 Page 45 of 153 2018-02-27



DEKRA Testing and Certification, S.A.U
Parque Tecnolégico de Andalucia,

- D DEKRA

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

2. HIGH FREQUENCY SECTION 2480 MHz (HOPPING OFF). See next plot.

Spectrum |

(=)

Ref Level 20.00 dBm
Att 35 de

Offset 0.60 dB @ RBW 100 kHz

SWT 1ms @ VBW 300 kHz Mode Sweep

@ 1Pk View

10 dBm

D1[1] -60.62 dB

3.8250 MHz
M1

0 dBm

M1[1] 8.82 dBm

2.4801680 GHz

=10 dBm—ri

D1 -11.180

-20 dBm

A

-30 dem

-40 dBm

inl

R o

-60 dBm

?

-70 dBm

Start 2.475 GHz

1000 pts Stop 2.49 GHz

Verdict: PASS

3. LOW FREQUENCY SECTION (HOPPING ON). See next plot.

Spectrum | u,f[
Ref Level 20.00 dBm Offset 0.60 dB & RBW 100 kHz
Att 35de  SWT 1 ms @ VYBW 300 kHz Mode Sweep
@ 1Pk VYiew
M1[1] 6.62 dBm|
2.4019780 GHz
10 dBm D1[1] Pl -60.44 dB|
ﬂ-? .4{?-&]0 F\-‘IHFB
- f/ \fi j \//
-10 dBm ]
D1 -13.660 dBm /
-20 dem /
-30 dBm [\J
-40 dBm ﬁlr
-50 dbm = 7
ORI WLV ETY BT IS M PRES KN T PTG
-60 dBm
-70 dem
F1
Start 2.39 GHz 1000 pts Stop 2.405 GHz

Verdict: PASS

Report No: (NIE)
55472RRF.003

Page 46 of 153 2018-02-27



DEKRA Testing and Certification, S.A.U.
Parque Tecnolégico de Andalucia,

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

4. HIGH FREQUENCY SECTION (HOPPING ON). See next plot.
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Verdict: PASS

Measurement uncertainty (dB) <+1.20
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Modulation: I1/4-DQPSK
1. LOW FREQUENCY SECTION 2402 MHz (HOPPING OFF). See next plot.

D DEKRA

Spectrum mAl
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2. HIGH FREQUENCY SECTION 2480 MHz (HOPPING OFF). See next plot.
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3. LOW FREQUENCY SECTION (HOPPING ON). See next plot.
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Verdict: PASS

4. HIGH FREQUENCY SECTION (HOPPING ON). See next plot.
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Measurement uncertainty (dB) <+1.20
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Modulation: 8-DPSK
1. LOW FREQUENCY SECTION 2402 MHz (HOPPING OFF). See next plot.
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2. HIGH FREQUENCY SECTION 2480 MHz (HOPPING OFF). See next plot.
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Verdict: PASS
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3. LOW FREQUENCY SECTION (HOPPING ON). See next plot.

D DEKRA

Spectrum :El
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Verdict: PASS

4. HIGH FREQUENCY SECTION (HOPPING ON). See next plot.
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Verdict: PASS
Measurement uncertainty (dB) <+1.20
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FCC Section 15.247 Subclause (d) / RSS-247 Clause 5.5. Emission limitations conducted (Transmitter)

SPECIFICATION

In any 100 kHz bandwidths outside the frequency band in which the intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power.

RESULTS:
Modulation: GFSK

1.LOW CHANNEL (2402 MHz).
All peaks are more than 20 dB below the limit.

2. MIDDLE CHANNEL (2441 MHz)
All peaks are more than 20 dB below the limit.

3. HIGH CHANNEL (2480 MHz)
All peaks are more than 20 dB below the limit.

Modulation: I1/4-DQPSK
1. LOW CHANNEL (2402 MHz).
All peaks are more than 20 dB below the limit.

2. MIDDLE CHANNEL (2441 MHz)
All peaks are more than 20 dB below the limit.

3. HIGH CHANNEL (2480 MHz)
All peaks are more than 20 dB below the limit.

Modulation: 8-DPSK
1. LOW CHANNEL (2402 MHz).
All peaks are more than 20 dB below the limit.

2. MIDDLE CHANNEL (2441 MHz)
All peaks are more than 20 dB below the limit.

3. HIGH CHANNEL (2480 MHz)
All peaks are more than 20 dB below the limit.

Verdict: PASS
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Modulation: GFSK
1. LOWEST CHANNEL (2402 MHz): 30 MHz-25 GHz (see next plot).

Spectrum | T
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Note: The peak above the limit is the carrier frequency.
Verdict: PASS
2. MIDDLE CHANNEL (2441 MHz): 30 MHz-25 GHz (see next plot).

Spectrum I T
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Note: The peak above the limits is the carrier frequency.
Verdict: PASS
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