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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:

Control N° Description Serial N° Date of reception
54022/020 Automotive infotainment NTG6 HIGH A 167 900 04 03 2017-09-26
System
54022/049 CAN Box NTG6 HMI-CAN HO0034755 2017-09-26
54022/053 Harness --- --- 2017-09-26
54022/050 Double Ethernet cable - - 2017-09-26
54022/043 Tel/GPS/VIP antenna - - 2017-09-26
54022/021 Dual BT/WLAN antenna - - 2017-09-26
54022/022 BT/WLAN antenna - - 2017-09-26
54022/038 BT/WLAN antenna - - 2017-09-26

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

Sample S/02 is composed of the following elements:

Control N° Description Serial N° Date of reception

54022/020 Automotive infotainment System NTG6 HIGH A 167 900 04 03 2017-09-26

54022/049 CAN Box NTG6 HMI- HO0034755 2017-09-26
CAN

54022/053 Harness --- --- 2017-09-26

54022/050 Double Ethernet cable - --- 2017-09-26

1. Sample S/02 has undergone following test(s).
All conducted tests indicated in appendixes A and B.

Test sample description

The test sample (AIO) consists of an automotive head unit to be installed in cars with the following features: FM, AM,
DAB, TX, USB, HDD, Bluetooth, WLAN and GNSS.
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Identification of the client

HARMAN BECKER AUTOMOTIVE SYSTEMS GMBH
BECKER-GOERING-STR. 16; 76307 KARLSBAD GERMANY
Testing period

The performed test started on 2017-09-27 and finished on 2017-10-10.
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. i 15 OOC
Max. =35°C
Relative humidity ﬁ::( ::27% 0{2
Shielding effectiveness > 100 dB
Electric insulation > 10 kQ
Reference resistance to earth <1Q

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

Min. = 15°C

Temperature Max. = 35 °C
P — V)

Relative humidity ﬁ:; :2;)5/3/0

Min. = 860 mbar

Air 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

Report No: (NIE)
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Modifications to the reference test report

It was introduced the following modifications in respect to the test report number 54022RRF.007 related with the same
samples, in the next clauses and sub-clauses:

Clauses / Sub-clauses Modification Justification
Appendix A/ Section 15.247 Subclause  Added the sentence with the chips TCB request
(d) - RSS-247 5.5 Test. that can be working at the same

time.
Appendix B/ Section 15.247 Subclause Added the sentence with the chips TCB request
(d) - RSS-247 5.5 Test. that can be working at the same

time.
Appendix B/ Section 15.247 Subclause The sentence to determine the TCB request
(d) - RSS-247 5.5 Test. worst case was modified to clarify

how it was chosen the worst case
of radiated spurious emission.

This modification test report cancels and replaces the test report 54022RRF.007.

Remarks and comments

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

2: Used instrumentation:

Conducted Measurements

Last Cal. date Cal. due date

1. Spectrum analyser Agilent E4440A 2017/10 2019/10
2. DC power supply R&S NGPE 40/40 2014/11 2017/11
3. RF Bluetooth Test Set Anritsu MT8852B N.A. N.A.

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 20 MHz- 6 GHz BLNA 0360-01N

8. BONN ELEKTRONIK 2017/07 2018/07

9 f){lFl f[g)_rlel—\'j}mphﬁer 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

11.  RF Bluetooth Test Set Anritsu MT8852B N.A. N.A.
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Testing verdicts

D DEKRA

Not applicable N/A
Pass P
Fail F
Not measured 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)
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
P

Section 15.247 Subclause (d) / RSS-247 5.5. ...

Emission limitations radiated
(Transmitter)
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Appendix A — Test result (Bluetooth EDR)
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TEST CONDITIONS

Power supply (V):
Viominal = 12.6 Vdc

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

Declared Gain for antenna RF port 3 (maximum) = +0.7 dBi. (Antenna gain plus antenna cable loss)

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

Highest channel: 2480 MHz

CONDUCTED MEASUREMENTS

The equipment under test was set up in a shielded room and it is connected to a Bluetooth signalling unit
(Bluetooth test set) and to the spectrum analyzer using a 6 dB power splitter. The reading in the spectrum analyzer
is corrected taking into account the power splitter loss.

Spectrum
— Analyser
Priner
EUT splitter
Signalling
L Unit
=
Swply

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

Report No: (NIE)
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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.

An additional horn antenna is used to control the equipment under test with the Bluetooth signalling unit (Bluetooth
test set).

Radiated measurements setup f< 1 GHz

ANECHOICCHAMBER
Measuring 360° %Olﬁnng
Antenna able

‘ ‘ | 3 m distance

£
AntennaMast
| (Antennaheight variation: 1-4 m)
Link antenna
Spectrum analyser
Signalling unit

Shielded Control RoomFor
Radiated Measurements

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

VWWWWWWWWWWWWWWWWWWWY

> DEKRA

Preamplifier

Horn antenna

1 m distance

Horn antenna
for RF link

i

AW

Spectrum
analyser

Shielded control room for
radiated measurements

Signalling unit
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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) 941.179 942.879 941.186
Measurement uncertainty (kHz) <+5.00
Modulation: [1/4-DQPSK (2Mbps)
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
20 dB Spectrum bandwidth (kHz) 1359 1194 1359
Measurement uncertainty (kHz) <£5.00
Modulation: 8-DPSK (3Mbps)
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
20 dB Spectrum bandwidth (kHz) 1317 1318 1320
<+5.00

Measurement uncertainty (kHz)
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Modulation: GFSK

20 dB BANDWIDTH. Lowest Channel: 2402 MHz.
# Agilent
Ref 26 dBm Atten 38 dB
#Peak
Log
dB/ ek ™~
> haXS
-~ "
M"J LA

Lafw
M1 352
Center 2.482 BAB GHz Span 3 MHz
#Res BH 30 kHz #\JBH 308 kHz Sweep 313 ms (1008 ps)
Occupied Bandwidth Occ BH % PWr  59.00 7

876.5614 kHz ® B -20.00 dB

Transmit Freq Error  1.915 kHz
% B Bandwuidth 941.179 kHz

20 dB BANDWIDTH Middle Channel: 2441 MHz.

# Agilent

Ref 26 dBm Atten 38 dB
#Peak

> A

LaAwy

M1 352
Center 2.441 886 GHz Span 3 MHz
#Res BH 30 kHz #\JBH 308 kHz Sweep 313 ms (1008 ps)

Occupied Bandwidth Occ BH % PWr  59.00 7
883.3833 kHz x dB -20.00 dB

Transmit Freq Error  5.418 kHz
% B Bandwuidth 942.879 kHz

Report No: (NIE)
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20 dB BANDWIDTH Highest Channel: 2480 MHz.
# Agilent
Ref 26 dBm Atten 38 dB
#Peak
Log
16 P
4B/ A Y
}f” <
»\ﬂmﬂf e
LaAwy
M1 352
Center 2,430 08B GHz Span 3 MHz
#Res BH 30 kHz #\JBH 308 kHz Sweep 313 ms (1008 ps)
Occupied Bandwidth Occ BH % Pwr  99.00 ¥
879.8670 kHz ® B -20.00 dB

Transmit Freq Error  10.152 kHz
% dB Bandwidth 941.186 kHz

Carrier frequency separation

# Agilent

a Mkrl 977 kHz

Ref 26 dBm Atten 38 dB B.16 dB
#Paak ‘

ik 1

& DN DA TN
v Voo VoY

LaAw

W1 352
33 FC

£
FTun
Swp

Start 2.438 800 GHz Stop 2.446 808 GHz
#Res BH 300 kHz #\BH 308 kHz Sweep 1066 ms (1080 pts)

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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Modulation: I1/4-DQPSK

20 dB BANDWIDTH. Lowest Channel: 2402 MHz.
# Agilent
Ref 26 dBm Atten 38 dB
#Peak
Log
18
dB/ i Lw»/“w\,-h\‘
ol A\

WM‘} e WM
Lafw
M1 352
Center 2.482 BAB GHz Span 3 MHz
#Res BH 30 kHz #\JBH 308 kHz Sweep 313 ms (1008 ps)
Occupied Bandwidth Occ BH % PWr  59.00 7

1.2051 MHz ®x dB -20.00 dB

Transmit Freq Error  1.722 kHz

% B Bandwuidth 1.359 MHz B
20 dB BANDWIDTH Middle Channel: 2441 MHz.
# Agilent
Ref 26 dBm Atten 38 dB
#Peak
Log
dB/ o g
>4 €
/ AN
W N
LaAwy
M1 352
Center 2.441 886 GHz Span 3 MHz
#Res BH 30 kHz #\JBH 308 kHz Sweep 313 ms (1008 ps)
Occupied Bandwidth Occ BH % PWr  59.00 7
1.1032 MHz x dB -20.08 dB

Transmit Freq Error  6.479 kHz
% B Bandwuidth 1.194 MHz
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20 dB BANDWIDTH Highest Channel: 2480 MHz.
# Agilent
Ref 28 dBm Atten 30 dB
#Peak
Log
18
dB/ ™ e

Lafw

M1 352

Center 2,430 08B GHz Span 3 MHz

#Res BH 30 kHz #\JBH 308 kHz Sweep 313 ms (1008 ps)

Occupied Bandwidth Occ BH % Pur  99.00 7
1.2048 MHz ®x dB -20.00 dB

Transmit Freq Error  9.16% kHz
% dB Bandwidth 1.359 MHz

Carrier frequency separation

# Agilent

a Mkrl 985 kHz

Ref 26 dBm Atten 38 dB -0.16 dB
#Paak

Log

19 = :

LaAw

W1 352
33 FC

£
FTun
Swp

Start 2.438 800 GHz Stop 2.446 808 GHz
#Res BH 300 kHz #\JBH 308 kHz Sweep 1.OGE6 ms (1060 prs)

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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Modulation: 8-DPSK

20 dB BANDWIDTH Lowest Channel: 2402 MHz.
# Agilent
Ref 26 dBm Atten 38 dB
#Peak
Log
16 N
i AN
N N e

TS S T B R B e
Lafw
M1 352
Center 2.482 BAB GHz Span 3 MHz
#Res BH 30 kHz #\JBH 308 kHz Sweep 313 ms (1008 ps)
Occupied Bandwidth Occ BH % PWr  59.00 7

1.2063 MHz ®x dB -20.00 dB

Transmit Freq Error -371.223 Hz
% B Bandwuidth 1.317 MHz

20 dB BANDWIDTH Middle Channel: 2441 MHz.

# Agilent

Ref 26 dBm Atten 38 dB
#Peak

dB/ e T e, |

/ \
7

LaAwy

M1 352
Center 2.441 886 GHz Span 3 MHz
#Res BH 30 kHz #\JBH 308 kHz Sweep 313 ms (1008 ps)

Occupied Bandwidth Occ BH % PWr  59.00 7
1.2082 MH=z x dB  -20.00 dB

Transmit Freq Error  3.258 kHz
% B Bandwuidth 1.318 MHz

Report No: (NIE)
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DEKRA Testing and Certification, S.A.U.
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20 dB BANDWIDTH Highest Channel: 2480 MHz.
# Agilent
Ref 28 dBm Atten 30 dB
#Peak
Log
18
dB/ A A e

WWW/ N el \’WW‘/\'
Lafw
M1 352
Center 2,430 08B GHz Span 3 MHz
#Res BH 30 kHz #\JBH 308 kHz Sweep 313 ms (1008 ps)
Occupied Bandwidth Occ BH % Pur  99.00 7
1.2080 MHz ®x dB -20.00 dB

Transmit Freq Error  7.493 kHz
% dB Bandwidth 1.320 MHz

Carrier frequency separation

# Agilent

a Mkrl 985 kHz

Ref 26 dBm Atten 38 dB B.67 dB
#Paak

Log

10 iR 1

LaAw

W1 352
33 FC

£
FTun
Swp

Start 2.438 800 GHz Stop 2.446 808 GHz
#Res BH 300 kHz #\JBH 308 kHz Sweep 1.OGE6 ms (1060 prs)

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

Report No: (NIE)
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DEKRA Testing and Certification, S.A.U.
Parque Tecnolégico de Andalucia,

¢/ 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

Mkrl 2.482 13 GHz

RSF i@ dBm Atten 38 dB 7.86 dBm
i N
4B/ j (T A O AR

m“;'\.ﬂ’/"|
LegAw
V1 os2
Start 2,398 68 GHz Stop 2.441 08 GHz
#Res BW 308 kHz #/BHW 516 kHz Sweep 1066 ms (1080 pts)
Markar Trace Type ¥ Auiz Amplituda
1 (1 Freg 2.482 13 GHz 7.86 dBEm
2 (1 Freg 2.448 @5 GHz 7.7E dBEm

Number of hopping frequencies: 39

Report No: (NIE)
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4 Agilent

Ref 28 dBEm

Atten 38 dB

Mkre 2.488 B5 GHz

7.19 dBm

#Peak

2

ARV

AAAAAAAAMAAAT
I AT

ANCARAARAARAAM
I EREE RN

LaAwy

W1 52

Start 2,433 0@ GHz
#Res BH 380 kHz

#YBH 518 kHz

Sweep 1066 ms (1000 pts)

Stop 2.463 89 GHz

Marker Trace
1 (1
2 (1

Typa
Fragq
Fragq

¥ Axiz
2.448 BE GHz
2.488 BS GHz

Amplitude
7.75 dBm
7.19 dBm

Number of hopping frequencies: 40

Total number of hopping frequencies: 79

Verdict: PASS

Report No: (NIE)
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Modulation: I1/4-DQPSK

Mkrl 2.482 13 GHz

Ref 26 dBm Atten 38 dB 4.18 dBm
#Peak |

Log 1 2
18 [AWWWWWWWWWW
dB/

LaAwy
V1 52
Start 2.393 88 GHz Stop 2.441 8@ GHz
#Res BH 300 kHz #BH 518 kHz Sweep 1066 ms (1000 pts)
Marker Trace Type * Axiz Amplitude
1 [ Freq 2.482 13 GHz 4.18 dBm
2 [ Freq 2.448 BS GHz 3.78 dBm

Number of hopping frequencies: 39

Report No: (NIE)
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Ref 28 dBm

Atten 30 dB

#Peak

dB/

LagAw

WL os2

Start 2.439 88 GHz
#Res BH 300 kHz

#BW 518 kHz

Stop 2.483 00 GHz
Sweep 1066 ms (1008 pts)

Markar Trace
1 1
2 1

Type ¥ Axiz
Freq 2,448 BE GHz
Freq 2,488 BS GHz

Amplituda
3.81 dBm
2.83 dBm

Number of hopping frequencies: 40

Total number of hopping frequencies: 79

Verdict: PASS

Report No: (NIE)
54022RRF.007A1

Page 23 of 212

2017-12-27



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

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

Modulation: 8-DPSK

Mkrl 2.482 13 GHz

Ref 28 dBm Atten 38 dB 4.28 dBm
#Peak |

Log 1 2
18 f& T g A T P T e e g e S
dB/

LaAwy “‘M

W1 52

Start 2.393 00 GHz
#Res BH 380 kHz

#YBH 518 kHz

Stop 2.441 88 GHz
Sweep 1066 ms (1000 pts)

Marker Trace
1 (1
2 (1

Typa
Fragq
Fragq

¥ Axiz
2.482 13 GHz
2.448 BS GHz

Amplitude
4.28 dBm
3.49 dBm

Number of hopping frequencies: 39

Report No: (NIE)
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Mkre 2.488 B3 GHz

Ref 26 dBm Atten 38 dB 2.73 dBm
#Peak

Log |1 2

1@ A T S e TV Wl T T M LV s W e ea? ¥ i P P e ﬂvgf\\
dB/

\

A,
LaAwy
V1 52
Start 2.439 88 GHz Stop 2.483 88 GHz
#Res BH 300 kHz #BH 518 kHz Sweep 1066 ms (1000 pts)
Marker Trace Type * Axiz Amplitude
1 [ Freq 2.448 5A GHz 1.28 dBm
2 [ Freq 2.4868 BY GHz 2.73 dBm

Number of hopping frequencies: 40

Total number of hopping frequencies: 79

Verdict: PASS

Report No: (NIE)
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FCC Section 15.247 Subclause (a) (1) (iii) / 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 = 0.4 x 79= 31.6 seconds.

RESULTS

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

- Tx- time per hop = 377 us (see next plot).

# Agilent

Fef 15 dBm Atten 38 dB -0.78 dB
#Peak iR

v i

——

LaAwy

W1 52
3308

£
F>50k .

| m
v il

Center 2.441 886 GHz Span B Hz
Res BH 188 kHz #\BH 308 kHz Sweep 5.794 ms (1000 pts)

Report No: (NIE)
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- Number of hops over a period of 3 seconds = 31 (see next plot).

# Agilent

a Mkrl @s

Ref 15 dBm Atten 38 dB B.0a 4B
#Paak

LaAw

W1 352
33 MC

£05): '
£550k ‘ ,L ﬂ

%—

L Il I

Center 2.441 886 GHz Span B Hz
Res BH 188 kHz #\BH 308 kHz Sweep 3 5 (1000 pts)

Number of hops in the period specified in the requirements = (31 hops) x (31.6 s/ 3 s) = 326.5 hops.

Averaging time of occupancy = 377 us x 326.5 hops = 123.10 ms per 31.6 seconds.

Measurement uncertainty (%) <+0.01

Verdict: PASS

Report No: (NIE)
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2. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE DH3.

- Tx- time per hop = 1.635 ms (see next plot).

45 Agilent

a Mkrl  1.635 ms

Fef 28 dBm Atten 30 dB -0.61 dB
#Peak

Log . s
& o
5

T'IHV'I'FF'

dB

LaRy

W1 52
53 M8
AA
£0f
58k

,,I' W{f‘ﬂlﬂ

Center 2.441 088 GHz Span @ Hz
Res BH 188 kHz #BH 308 kHz Sweep 3.064 ms (1000 pts)

- Number of hops over a period of 3 seconds = 17 (see next plot).

Fef 28 dBEm Atten 38 dB

#Peak
Log
14
dB/
Offst
6

dB

LaRy | |

HL 52 || H‘

534S

AR M
s LA 1)1

Center 2.441 880 GHz Span @ Hz
Res BH 188 kHz #BH 308 kHz Sweep 35 (1000 pts)

Number of hops in the period specified in the requirements = (17 hops) x (31.6 s/ 3 s) = 179.06 hops.
Averaging time of occupancy =1.635 ms x 179.06 hops = 292.774 ms per 31.6 seconds.

Measurement uncertainty (%) <=+0.01

Verdict: PASS

Report No: (NIE)
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3. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE DHS5.

- Tx- time per hop = 2.879 ms (see next plot).

45 Agilent

a Mkrl  2.879 ms
Fef 28 dBm Atten 30 dB -1.83 dB
#Peak
5%9 1 .

i/ L e A A

et " I N L

dB

LaRy

W1 52
53 M8
AA
£0f
58k

i

Center 2.441 088 GHz Span @ Hz
Res BH 188 kHz #BH 308 kHz Sweep 4,863 ms (1000 pts)

- Number of hops over a period of 3 seconds = 10 (see next plot).

Ref 28 dBEm Atten 36 dB

#Peak
Log
14
dB/
Offst
]

dB

LaAw

HL S2 ‘
534S

AR
£():
F50k T ANRARTIWR

Center 2.441 908 GHz Span @ Hz
Res BW 188 kHz #UBH 308 kHz Sweep 3 5 (1000 pts)

Number of hops in the period specified in the requirements = (10 hops) x (31.6 s/ 3 s) = 105.53 hops.
Averaging time of occupancy =2.879 ms x 105.33 hops = 303.25 ms per 31.6 seconds.

Measurement uncertainty (%) <+0.01

Verdict: PASS

Report No: (NIE)
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Modulation: I1/4-DQPSK

1. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE DHI1.

- Tx- time per hop = 385.60 us (see next plot).

32 Agilent

Ref 2@ dBm

Atten 38 dB

a Mirl

3856 ps

-l2.27 dB

#Peak
Log

18
dB/

Offst
G
dB

—
S b

LaAw J

Wl S2 K

53 M8
AA

50k

_ |
£0f): J
|

ﬂﬂﬂﬂ A nﬂ
Py !

L\’n[ u/wwl’

AT

Center 2.441 000 GHz
Res BH 106 kHz

#UBH 308 kHz

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

32 Agilent

Span @ Hz
Sweep 799.2 ps (1000 pts)

Ref 2@ dBm

Atten 38 dB

#Peak
Log

18
dB/

Offst
G
dB

LaAw

a sl LU

i

53 M8

AA
£t
50k

Center 2.441 000 GHz
Res BH 106 kHz

#UBH 308 kHz

Span @ Hz
Sweep 3 5 (1008 pts)

D DEKRA

Number of hops in the period specified in the requirements = (30 hops) x (31.6 s/ 3 s) =316 hops.
Averaging time of occupancy = 385.6 us x 316 hops = 121.85 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 = 1.635 ms (see next plot).

32 Agilent

a Mkrl  1.635 ms

Fef 28 dBm Atten 30 dB -4.55 dB
#Peak

Log
18
dB/

L

LaRy

J—

W1 52
53 M8
AA
£0f
58k

4

}uwﬁu‘r’I ]'”v H\ |fL'

Center 2.441 088 GHz Span @ Hz
Res BH 188 kHz #BH 308 kHz Sweep 2.865 ms (1000 pts)

- Number of hops over a period of 3 seconds = 17 (see next plot).

3 Agilent

Ref 28 dBm Atten 38 dB
#Peak
Log
14
dB/
Offst
]

dB

LaAw

I

i b ylly Ll AL mem

ML S2 | ||
$3 WS M

AA

£0F): Jm
£>50k )LL)

Center 2.441 908 GHz Span @ Hz
Res BW 188 kHz #UBH 308 kHz Sweep 3 5 (1000 pts)

Number of hops in the period specified in the requirements = (17 hops) x (31.6 s/ 3 s) = 179.06 hops.
Averaging time of occupancy = 1.635 ms x 179.06 hops = 292.77 ms per 31.6 seconds.

Measurement uncertainty (%) <+0.01

Verdict: PASS

Report No: (NIE)
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3. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE DHS5.

- Tx- time per hop = 2.879 ms (see next plot).

32 Agilent

Ref 28 dBm Atten 26 dB -7.87 dB
#Peak
Log
16
dB/

Uﬂ:st 1 L b b 1 iy L 'y X L I
o
dB | f |

A ||']'||

1R

=

LaAw

Wl S2
53 M8
AA
£0f:
50k

Center 2.441 868 GHz Span @ Hz
Res BW 108 kHz #VBH 300 kHz Sweep 4,063 ms (1000 pts)

- Number of hops over a period of 3 seconds = 11 (see next plot).

Ref 28 dBEm Atten 36 dB

#Peak
Log
14
dB/
Offst

6
dB

LaAw

WL s2 I‘I M I

53 U8
AR

£

F5ek L 1NV O ) 3 11 A A

Center 2.441 908 GHz Span @ Hz
Res BW 188 kHz #UBH 308 kHz Sweep 3 5 (1000 pts)

Number of hops in the period specified in the requirements = (11hops) x (31.6 s/ 3 s) = 115.86 hops.
Averaging time of occupancy =2.879 ms x 115.86 hops = 335.58 ms per 31.6 seconds.

Measurement uncertainty (%) <+0.01

Verdict: PASS

Report No: (NIE)
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Modulation: 8-DPSK

1. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE DHI1.

- Tx- time per hop = 385.20 ps (see next plot).

32 Agilent
a Mkrl  385.2 ps
Ref 20 dBm Atten 30 dB -4.16 dB
#Peak
Log
1@ iR
dB/
Offst A & >

SB / W V\ Uﬂm .vnf\q

=

.,

—
<
=

=
—

LgAw '
H1 52 [
53 M8

AR
£
508k

Center 2.441 000 GHz
Res BH 106 kHz

#UBH 308 kHz

Span @ Hz

Sweep 520 ps (1068 pts)

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

32 Agilent

Ref 2@ dBm

Atten 38 dB

#Peak
Log

18
dB/
Offst

G
dB

LaAw

53 V5
ARl

WL 52 H|| ‘|

£0F):
f50k luiﬂu

1=

AL

i

Center 2.441 000 GHz
Res BH 106 kHz

#UBH 308 kHz

Span @ Hz
Sweep 3 5 (1008 pts)

D DEKRA

Number of hops in the period specified in the requirements = (30 hops) x (31.6 s/ 3 s) =316 hops.
Averaging time of occupancy = 385.2 us x 316 hops = 121.72 ms per 31.6 seconds.

Measurement uncertainty (%)

<+0.01

Verdict: PASS

Report No: (NIE)
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2. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE DH3.

- Tx- time per hop =1637. ms (see next plot).

32 Agilent

a Mkrl  1.637 ms

Fef 28 dBm Atten 30 dB -5.59 dB
#Peak
Log
18
dB/

gffst W

= A
S

dB

___1i§_b
=
=
=
=
=

LaRy P

W1 52 r
53 M8
AA
£0f
58k

Center 2.441 088 GHz Span @ Hz
Res BH 188 kHz #BH 308 kHz Sweep 2.865 ms (1000 pts)

- Number of hops over a period of 3 seconds = 17 (see next plot).

3 Agilent

Ref 28 dBm Atten 38 dB
#Peak
Log
14
dB/
Offst
6

dB

LaRy

MLo$2 |
3 1S “

AR
£
50k ) MLMM ML..WLLLM |

Center 2.441 880 GHz Span @ Hz
Res BH 188 kHz #BH 308 kHz Sweep 35 (1000 pts)

Number of hops in the period specified in the requirements = (17 hops) x (31.6 s/ 3 s) = 179.06 hops.
Averaging time of occupancy = 1.637 ms x 179.06 hops = 293.13 ms per 31.6 seconds.

Measurement uncertainty (%) <=+0.01

Verdict: PASS

Report No: (NIE)
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3. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE DHS5.

- Tx-time per hop = 2.891 ms (see next plot).
- Agilent

a Mkrl  2.891 ms
Fef 28 dBm Atten 30 dB -5.11 dB

#Peak
Log

18
dB/ il

OFFSt A ] i I } | 1
6 : w
dB | ]

LaRy
Wl 352

53 M8
AA

£0f
58k

Center 2.441 088 GHz Span @ Hz
Res BH 188 kHz #BH 308 kHz Sweep 4,863 ms (1000 pts)

- Number of hops over a period of 3 seconds = 13 (see next plot).

3 Agilent

Ref 28 dBEm Atten 36 dB

#Peak
Log

19
dB/

Dffst
6
dB

LaAw

WL s2 l‘l |

534S
AA

£(f):
wli

£>50k |\ bl , LHLMMM M

M

Center 2.441 908 GHz Span @ Hz
Res BW 188 kHz #UBH 308 kHz Sweep 3 5 (1000 pts)

D DEKRA

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 =2.891. ms x 136.93 hops = 395.87 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) = 0.7 dBi. (Antenna gain plus antenna cable loss)

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) 7.92 7.64 7.02
Maximum EIRP power (dBm) 8.62 8.34 7.72
Measurement uncertainty (dB) <£0.78
Modulation: 11/4-DQPSK (2Mbps)
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Maximum peak power (dBm) 6.49 6.44 5.37
Maximum EIRP power (dBm) 7.19 7.14 6.07
Measurement uncertainty (dB) <+0.78
Modulation: 8-DPSK (3Mbps)
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Maximum peak power (dBm) 7.13 6.70 5.62
Maximum EIRP power (dBm) 7.83 7.40 6.32
Measurement uncertainty (dB) <£0.78

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.

# Agilent

Ref 28 dBEm Atten 38 dB

Mkrl 2.481 775 GHz
7.82 dBm

#Peak

Lafw )’ﬁ’

W1 52

33 FC

£(f:
FTun

Swp

Center 2.482 806 GHz

#Res BH 2 MHz #BW & MHz

Modulation: GFSK Middle Channel: 2441 MHz.

Span 18 MHz
Sweep 1066 ms (1080 pts)

# Agilent

Mkrl 2.441 B85 GHz

Ref 26 dBm Atten 38 dB 7.64 dBm
#Peak

Log 1

&/ ]

Lafw n”"/(

W1 52

33 FC

£(f:
FTun

Swp

Center 2.441 @086 GHz

#Res BH 2 MHz #BW & MHz

Span 18 MHz
Sweep 1066 ms (1080 pts)
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PEAK OUTPUT POWER (CONDUCTED).
Modulation: GFSK Highest Channel: 2480 MHz.

# Agilent

Ref 28 dBEm Atten 38 dB

Mkrl 2.488 B35 GHz
7.82 dBm

#Peak

Lafw M’

W1 52 )VN

$3 FC
i

£(f:
FTun

Swp

Center 2.430 606 GHz

#Res BH 2 MHz #BW & MHz

Modulation: I1/4-DQPSK Lowest Channel: 2402 MHz

Span 18 MHz
Sweep 1066 ms (1080 pts)

# Agilent

Ref 28 dBEm Atten 38 dB

Mkrl 2.482 115 GHz
.49 dBEm

#Peak

LaAwy /

W1 52 J

$3 FC WW,/
AA

el

£(f:
FTun

Swp

Center 2.482 806 GHz

#Res BH 2 MHz #BW & MHz

Span 18 MHz
Sweep 1066 ms (1080 pts)
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PEAK OUTPUT POWER (CONDUCTED)
Modulation: I1/4-DQPSK Middle Channel: 2441 MHz.

# Agilent

Ref 28 dBEm Atten 38 dB

Mkrl 2.441 155 GHz
.44 dBEm

#Peak

Lafw /

W1 52 /

53 FC M
AR

iy

£(f:
FTun

Swp

Center 2.441 @086 GHz

#Res BH 2 MHz #BW & MHz

Modulation: I1/4-DQPSK Highest Channel: 2480 MHz.

Span 18 MHz

Sweep 1066 ms (1080 pts)

3 Agilent

Ref 28 dBm Atten 3@ dB

Mkrl 2.488 155 GHz
5.37 dBm

#Peak

LagAw /
V1 52 /

3 FC W
AR

b

£0f
FTun

Swp

Center 2.480 BAB GHz

#Res BH 2 MHz #YBH & MHz

Span 18 MHz
Sweep 1066 ms (1060 pts)
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PEAK OUTPUT POWER (CONDUCTED).
Lowest Channel: 2402 MHz

Modulation: 8-DPSK

s Agilent
Mikrl 2,481 945 GHz
Ref 26 dBm Atten 38 dB 7.13 dBm
#Peak ‘
Log .
18
dB/ I

yd

Lafw /

W1 52 /

83 FC M
AR

i

£(f:
FTun

Swp

Center 2.482 806 GHz

#Res BH 2 MHz #BW & MHz

Modulation: 8-DPSK Middle Channel: 2441 MHz.

Span 18 MHz
Sweep 1066 ms (1080 pts)

# Agilent

Ref 28 dBEm Atten 38 dB

Mkrl 2.448 915 GHz
6.78 dBEm

#Peak

LaAwy /
Y1 52 /

“

g

£(f:
FTun

Swp

Center 2.441 @086 GHz

#Res BH 2 MHz #BW & MHz

Span 18 MHz
Sweep 1066 ms (1080 pts)

Report No: (NIE)
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PEAK OUTPUT POWER (CONDUCTED).
Modulation: 8-DPSK Highest Channel: 2480 MHz.

# Agilent

Mkrl 2.479 885 GHz

Ref 26 dBm Atten 38 dB 562 dBm
#Peak

Log

18 1

dB/ o

LaRw / \
W1 52 /

33 FC

£(f:
FTun
Swp

Center 2,430 08B GHz Span 18 MHz
#Res BH 2 MHz #+VBH & MHz Sweep 1066 ms (1080 pts)

Report No: (NIE)
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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.

# Agilent

a Mkrl 2.342 MHz

Ref 15 dBm Atten 38 dB 53.37 4B
#Peak

i
DI J \
-115
dBm j'
LaAwy .
Y1 s2 |

$3 FC Nﬁ[ \M
£ o ey
FTun WW

Swp

s
)
<25

Start 2.390 800 GHz Stop 2.405 808 GHz
#Res BH 100 kHz #\BH 308 kHz Sweep 1.465 ms (1080 pts)

Verdict: PASS

Report No: (NIE)
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2. HIGH FREQUENCY SECTION 2480 MHz (HOPPING OFF). See next plot.

# Agilent

a Mkrl -3.483 MHz

Fef 15 dBm Atten 38 dB G5.6A dB
#Peak 1
Log r‘?

Dl j \
-12.4
dBm j
LaAwy
Y1 352 )/ \\
53 FC

HH nl"'\-\“).( \~k\| E

£ e R,

FTun W %WWW
Swp

Start 2.475 008 GHz Stop 2.496 806 GHz
#Res BN 180 kHz #UBH 308 kHz Sweep 1.465 ms (1080 pts)

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

# Agilent

a Mkrl 2,538 MHz

Ref 15 dBm Atten 38 dB 63.87 4B
#Peak 1
Log
Lo A
o/ IVAVAY
[V v
|
1] /
-11.5

T P e S A

Start 2.390 800 GHz Stop 2.405 808 GHz
#Res BH 100 kHz #\BH 308 kHz Sweep 1.465 ms (1080 pts)

Verdict: PASS

Report No: (NIE)
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4. HIGH FREQUENCY SECTION (HOPPING ON). See next plot.

# Agilent

a Mkrl —3.799 MHz

Ref 15 dEm Atten 38 dB 53.15 dB
#Peak .
Log Mmoo

A IVAVAVIVAVA

Y Vol \

e
T
=
)

f%i?i AT

Start 2.475 800 GHz Stop 2.498 808 GHz
#Res BH 100 kHz #\BH 308 kHz Sweep 1.465 ms (1080 pts)

Verdict: PASS

Measurement uncertainty (dB) <+2.03

Report No: (NIE)
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Modulation: I1/4-DQPSK
1. LOW FREQUENCY SECTION 2402 MHz (HOPPING OFF). See next plot.

# Agilent

a Mkrl 2.147 MHz

Ref 15 dBm Atten 38 dB 59.57 4B
#Peak

Start 2.390 800 GHz Stop 2.405 808 GHz
#Res BH 100 kHz #\BH 308 kHz Sweep 1.465 ms (1080 pts)

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

# Agilent

a Mkrl -3.498 MHz

Ref 15 dBm Atten 38 dB 52.19 4B
#Peak
Log 1

£(f: M

iy W%Wmmwm
Swp

Start 2.475 800 GHz Stop 2.498 808 GHz
#Res BH 100 kHz #\BH 308 kHz Sweep 1.465 ms (1080 pts)

Verdict: PASS

Report No: (NIE)
54022RRF.007A1 Page 45 of 212 2017-12-27



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

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

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

# Agilent

a Mkrl 2.267 MHz

Ref 15 dBm Atten 38 dB 53.95 4B
#Peak ‘

B/ WWW

Dl ’
~15.7
dBm }

LaAwy

VL s2 N‘“ﬂ

$3 FC /

£ M
FTun Wﬂmm Pl i g el

Swp

Start 2.390 008 GHz Stop 2.405 @08 GHz
#Res BN 180 kHz #UBH 308 kHz Sweep 1.465 ms (1080 pts)

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

# Agilent

a Mkrl -3.634 MHz

Ref 15 dBm Atten 38 dB B3.65 B
#Paak

i/ g P,

i T ARt e,

Start 2.475 800 GHz Stop 2.498 808 GHz
#Res BH 100 kHz #\BH 308 kHz Sweep 1.465 ms (1080 pts)

Verdict: PASS

Measurement uncertainty (dB) <+2.03

Report No: (NIE)
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Modulation: 8-DPSK
1. LOW FREQUENCY SECTION 2402 MHz (HOPPING OFF). See next plot.

# Agilent

a Mkrl 2117 MHz

Ref 15 dBm Atten 38 dB 59.82 4B
#Peak

g /f\

s R
o J L
\

Y1 352
53 FC .

AA & A
£(f: W‘”’“" F\«'u
gTu" st e T A

R
Start 2.390 800 GHz Stop 2.405 808 GHz
#Res BH 100 kHz #\BH 308 kHz Sweep 1.465 ms (1080 pts)

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

# Agilent

a Mkrl -3.679 MHz

Ref 15 dBm Atten 38 dB 53.16 4B
#Peak
Log 1

£(F) o

FTun WM WV&WWMMWW
Swp

Start 2.475 800 GHz Stop 2.498 808 GHz
#Res BH 100 kHz #\BH 308 kHz Sweep 1.465 ms (1080 pts)

Verdict: PASS

Report No: (NIE)
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3. LOW FREQUENCY SECTION (HOPPING ON). See next plot.

# Agilent

a Mkrl 2872 MHz

Ref 15 dBm Atten 38 dB 53.60 4B
#Peak

: Fr

i }
Z15.2

dBm
LaAwy

Y1 52
$3 FC f

e

T
[
A

£
FTun WWWWWW

Swp

5

Start 2.390 008 GHz Stop 2.405 @08 GHz
#Res BN 180 kHz #UBH 308 kHz Sweep 1.465 ms (1080 pts)

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

# Agilent

a Mkrl -3.514 MHz

Ref 15 dBm Atten 38 dB 53.01 4B
#Paak

N e

FTun WWE“WWW o T

Start 2.475 800 GHz Stop 2.498 808 GHz
#Res BH 100 kHz #\BH 308 kHz Sweep 1.465 ms (1080 pts)

Verdict: PASS

Measurement uncertainty (dB) <+2.03

Report No: (NIE)
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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

Report No: (NIE)
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Modulation: GFSK

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

D DEKRA

% Agilent

Ref 28 dBm Atten 38 dB

#Pegk

FTun
Swp

Start 30 MHz
#Res BW 108 kHz #\BW 300 kHz

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

Stop 25,000 GHz
Sweep 2.387 5 (8179 pts)

 Agilent

Ref 28 dBm Atten 38 dB

#Pegk

£0f)
FTun
Swp

Start 38 MHz
#Res BHW 108 kHz #JBH 300 kHz

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

Stop 25.080 GHz
Sweep 2.387 5 (8179 pts)

Report No: (NIE)
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3. HIGH CHANNEL (2480 MHz): 30 MHz-25 GHz (see next plot).

Agilent

Ref 28 dBm Atten 38 4B
#Peak

dB/

1]
-12.7
dBm

LaRw

V1 52
53 FC

£
FTun
Swp

Start 30 MHz Stop 25,888 GHz
#Res BH 108 kHz #BW 308 kHz Sweep 2.387 5 (8179 pts)

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

Measurement uncertainty (dB) <42.03

Report No: (NIE)
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Modulation: I1/4-DQPSK
1. LOWEST CHANNEL (2402 MHz): 30 MHz-25 GHz (see next plot).

% Agilent

Ref 26 dBm Atten 38 4B
#Pegk

Start 30 MHz Stop 25,888 GHz
#Res BH 108 kHz #BW 308 kHz Sweep 2.387 5 (8179 pts)

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

2. MIDDLE CHANNEL (2441 MHz): 30 MHz-25 GHz (see next plot).

 Agilent

Ref 26 dBm Atten 38 4B
#Pegk

FTun
Swp

Start 30 MHz Stop 25.688 GHz
#Res BHW 108 kHz #JBH 300 kHz Sweep 2.387 5 (8179 pts)

Note: The peaks above the limits are the carrier frequencies.
Verdict: PASS

Report No: (NIE)
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3. HIGH CHANNEL (2480 MHz): 30 MHz-25 GHz (see next plot).

Agilent

Ref 26 dBm Atten 38 4B
#Pegk

Start 30 MHz Stop 25.688 GHz
#Res BHW 108 kHz #JBH 300 kHz Sweep 2.387 5 (8179 pts)

Note: The peak above the limit is the carrier frequency.

Verdict: PASS

Measurement uncertainty (dB) <42.03

Report No: (NIE)
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Modulation: 8-DPSK
1. LOWEST CHANNEL (2402 MHz): 30 MHz-25 GHz (see next plot).

- Agilent

Ref 20 oBm Atten 36 dB
#Peak

FTun
Swp

Start 30 MHz Stop 25,808 GHz
#Res BH 108 kHz #VBH 380 kHz Sweep 2.387 5 (8179 pts)

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

2. MIDDLE CHANNEL (2441 MHz): 30 MHz-25 GHz (see next plot).

3 Agilent

Ref 26 dBm Atten 38 4B
#Pegk

1]
-18.7
dBm

LaRw

V1 Ss2
33 FC

£0f)
FTun
Swp

Start 30 MHz Stop 25.688 GHz
#Res BHW 108 kHz #JBH 300 kHz Sweep 2.387 5 (8179 pts)

Note: The peaks above the limit are the carrier frequencies.
Verdict: PASS

Report No: (NIE)
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3. HIGH CHANNEL (2480 MHz): 30 MHz-25 GHz (see next plot).

Agilent

Ref 28 dBm Atten 38 4B
#Peak

FTun MWWWW
Swp

Start 30 MHz Stop 25,888 GHz
#Res BH 108 kHz #BW 308 kHz Sweep 2.387 5 (8179 pts)

Note: The peak above the limit is the carrier frequency.

Verdict: PASS

Measurement uncertainty (dB) <42.03

Report No: (NIE)
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FCC Section 15.247 Subclause (d) / RSS-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)/RSS-Gen):

Frequency Range Field strength (uV/m) Field strength Measurement
(MHz) (dBpV/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
88-216 150 43.5 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 above 1000 MHz. Radiated emission limits in these
three bands 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.

RSS-247. Attenuation below the general field strength limits specified in RSS-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.

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

These are the chips that can be working at the same time (BT +WLAN1.MACI (2.4) + WLAN1.MACO (5G) +
WLANO. MAC1&0).

The test was performed with the equipment transmitting first with only the 2.4 GHz BT-EDR (WLAN 1) radio and
repeated with the the worst simultaneous transmission case: WiFi 2.4GHz (WLAN1 CORE1), SiSo WiFi 5 GHz
(WLANI COREOQ) and MiMo WiFi 5 GHz (WLANO COREO+CORE1) radios transmitting simultaneously to
check the impact of the co-location of the other radio interfaces. The results and plots below show the worst results
obtained.

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.

Report No: (NIE)
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Frequency range 30 MHz-1000 MHz.

Note: The spurious emissions below 1 GHz do not depend on either the operating channel or the modulation

mode selected in the EUT.

Spurious levels operating (radiated) closest to limit.

D DEKRA

Spurious frequency Polarization Detector Emission Level | Measurement
(MHz) (dBuV/m) Uncertainty (dB)
31.358 \Y% Quasi-Peak 32.12 + 3.88
87.860 \Y% Quasi-Peak 26.45 + 3.88
786.454 V Quasi-Peak 30.89 + 3.88
884.764 \Y Quasi-Peak 29.12 + 3.88
983.073 H Quasi-Peak 28.45 +3.88
Report No: (NIE)
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Frequency range 1 GHz-25 GHz

The results in the next tables show the maximum measured levels in the 1-25 GHz range including the restricted

bands 2.31-2.39 GHz and 2.4835-2.5 GHz (see next plots).

Modulation: GFSK

1. CHANNEL: LOWEST (2402 MHz).

D DEKRA

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
3.37475 \ Peak 4433 +4.87
2. CHANNEL: MIDDLE (2441 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
5.37425 \ Peak 44.98 +4.87
3. CHANNEL: HIGHEST (2480 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
5.37425 \ Peak 44.79 +4.87
Verdict: PASS
Modulation: [1/4-DQPSK
1. CHANNEL: LOWEST (2402 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
5.37475 \ Peak 4423 +4.87
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2. CHANNEL: MIDDLE (2441 MHz).

D DEKRA

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
5.37425 \ Peak 4433 +4.87
3. CHANNEL: HIGHEST (2480 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
5.37475 \ Peak 44.23 +4.87
Verdict: PASS
Modulation: 8-DPSK
1. CHANNEL: LOWEST (2402 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
5.37475 \ Peak 4421 +4.87
2. CHANNEL: MIDDLE (2441 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
5.37475 \ Peak 44.68 +4.87
3. CHANNEL: HIGHEST (2480 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
5.37475 \ Peak 44.13 +4.87

Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.

® *RBW 100 kHz
*VBW 300 kHz

Ref 70 dBpvV/m *Att 0 dB * SWT 100 ms

70

Leo [ 2 |
[VIEW]

50

FCC |15 TDE

4

F-10

F-20

=30

Start 30 MHz 97 MHz/ Stop 1 GHz

(This plot is valid for all three channels and all modulation modes).
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FREQUENCY RANGE 1 GHz to 3 GHz.
Modulation: GFSK
CHANNEL: Lowest (2402 MHz).

MultiView | Spectrum

1 Frequency Sweep

H1 74.000 dBpv/m

Ref Level 80.00 dBuy/m @ RBW 1 MHz
Att 0dE ® SWT 1= ® VBW 3 MHz Mode Auto Sweep
TOF

70 depvfm

60 dBpw/m

H2 54,000 dBpv/m

S0 dBpw/m

P

20 dBpi/m

10 dBpv/m:

0 dBpvfm

-10 dBpv/m

1.0 GHz 30000 pts

200.0 MHz/

3.0 GHz

Note: The peak shown in the plot above the limits is the carrier frequency.

CHANNEL: Middle (2441 MHz).

MultiView | Spectrum

1 Frequency Sweep

H1 74.000 dBpv/fm

Ref Level 80.00 dBuy/m @ RBW 1 MHz
Att 0dE ® SWT 1= ® VBW 3 MHz Mode Auto Sweep
TOF

70 dBpi/m

60 dBpw/m

He 54,000 dBLv/m

SO0 dBpv/m

e

20 dBpv/m

10 depy/m

0 dBpv/m

-10 dBpv/m:

1.0 GHz 30000 pts

200.0 MHz/

3.0 GHz

Note: The peak shown in the plot above the limits is the carrier frequency.
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CHANNEL: Highest (2480 MHz).

Ref Level 80.00 dBpW/m

H1 74.000 dBp!

Multiview | Spectrum

Att Ode ® SWT 15 @ VBW
TDF

1 Frequency Sweep

® RBW 1 MHz

3 MHz

Mode Auto Sweep

70 dBpw/m

60 dBpv/m

50 depv/m

H2 54.000

dBpv/m:

Wi

g

20 dBpi/m

10 depv/m

0 dBpv/m

-10 dBpv/m:

1.0 GHz

30000 pts

200.0 MHz/ 3.0 GHz

Note: The peak shown in the plot above the limits is the carrier frequency.

Modulation: [1/4-DQPSK

CHANNEL: Lowest (2402 MHz).

Ref Level 80.00 dBuv/m

H1 74.000 dBpv/m

MultiView | Spectrum

@ RBW 1 MHz

Att 0dB ® SWT 15 & VBW 3 MHz
TOF

1 Frequency Sweep

Mode Auto Sweep

70 depvim

&0 dBpi/m

S0 dBpi/m

HZ 94,000 depv/m

Pt

20 dBpi/m

10 dBpv/m

0 dBpW/m

-10 dBpv/m:

1.0 GHz

30000 pts

200.0 MHz/ 3.0 GHz

Note: The peak shown in the plot above the limits is the carrier frequency.
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Modulation: 8-DPSK
CHANNEL: Lowest (2402 MHz).
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CHANNEL: Highest (2480 MHz).
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Note: The peak shown in the plot above the limits is the carrier frequency.
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FREQUENCY RANGE 3 GHz to 18 GHz.

Modulation: GFSK

CHANNEL: Lowest (2402 MHz).
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CHANNEL: Highest (2480 MHz).
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Modulation: [1/4-DQPSK
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CHANNEL: Middle (2441 MHz).
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Modulation: 8-DPSK

CHANNEL: Lowest (2402 MHz).

MultiView | Spectrum
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CHANNEL: Highest (2480 MHz).

MultiView | Spectrum
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FREQUENCY RANGE 18 GHz to 26 GHz.
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(This plot is valid for all three channels and all modulation modes).
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FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTED BAND)

CHANNEL: Lowest

Modulation: GFSK

MultiView | Spectrum

Ref Level 80.00 dBuv/m ® RBW 1 MHz
Att 0de ® SWT 15 ® VBW 3MHz Mode Auto Sweep
TDF

1 Frequency Sweep

H1 74.000 dBpv/fm
70 depvfm

60 dBpi/m

H2 54,000 dBpv/m

50 dBpi/m

40 dBpi/m

30 dBpv/m

20 dBpv/m

10 dBpvfm

0 dBpvfm

-10 dBpv/m

2.31 GHz 30000 pts 8.0 MHz/ 2.39 GHz

Modulation: [1/4-DQPSK
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Modulation: 8-DPSK
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Modulation: I1/4-DQPSK
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CHANNEL: Highest
Modulation: GFSK
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Modulation: 8-DPSK
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FREQUENCY RANGE 2.4835 GHz to 2.5 GHz. (RESTRICTED BAND)

CHANNEL: Lowest

Modulation: GFSK
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Modulation: 8-DPSK
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Modulation: [1/4-DQPSK
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CHANNEL: Highest
Modulation: GFSK
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Modulation: 8-DPSK
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Appendix B — Test result “WiFi 2.4 GHz

(802.11b/g/n20/n40)”
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TEST CONDITIONS
Power supply (V):

Viominal = 12.6 Vdc

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

Type of antenna: External antenna.

Declared Gain for antenna RF port 1 (maximum): +2.2 dBi. (Antenna gain plus antenna cable loss).
Declared Gain for antenna External RF port 2 (maximum): +2.2 dBi. (Antenna gain plus antenna cable loss).

Declared Gain for antenna RF port 4 (maximum): +1.6 dBi. (Antenna gain plus antenna cable loss)

TEST FREQUENCIES:

For WiFi 802.11b/g/n20:

Lowest channel (1): 2412 MHz
Middle channel (6): 2437 MHz
Highest channel (11): 2462 MHz

For WiFi 802.11n40:

Lowest channel (3): 2422 MHz
Middle channel (6): 2437 MHz
Highest channel (9): 2452 MHz

The test set-up was made in accordance to the general provisions of FCC DTS Measurement 558074 D01 DTS
Meas Guidance v04 dated 04/05/2017.

The sample was used to configure the EUT to continuously transmit at a specified output power in all channels
with different modes and modulation schemes.

It was necessary to change between CORE 0 with antenna 1, CORE 0 with antenna 2 and CORE 1 with antenna 4.

WIFI FCC:
tx_test.sh -a wlanO stop

B

tx _test.sh-awlanO 1 1-dx-r120
tx test.sh-awlan06 1 -dx -r 1 20
tx test.sh-awlan0 11 1-dx-r 120

G

tx_test.sh-awlan0 1 1 -dx -r 620
tx_test.sh-awlan0 6 1 -d x -r 6 20
tx_test.sh-awlan0 11 1-dx -r6 20
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N20

tx_test.sh-awlan0 1 1 -dx-h 020
tx_test.sh-awlan0 6 1 -d x -h 0 20
tx_test.sh -a wlan0 11 1 -d x -h 0 20

N40

tx_test.sh -awlan0 5 1 -d x -h 0 40
tx_test.sh -a wlan0 8 1 -d x -h 0 40
tx_test.sh -a wlanO 11 1 -d x -h 0 40

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

The data rates of 1Mb/s for 802.11b, 6.5Mb/s for 802.11g, MSCO for 802.11n20, MSCO for 802.11n40 were
selected based on preliminary testing that identified those rates corresponding to the worst cases for output power
and band edge levels at restricted bands.

CONDUCTED MEASUREMENTS

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

SPECTRUM
EUT ANALYZER

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.
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Radiated measurements setup f < 1 GHz

ANECHOIC CHAMBER
5 "
Measuring 360 %ozﬁung
Antenna able
‘ ‘ Device Und
| 3 m distance Test
i [ ]
=
AntennaMast

| (Antennaheight variation: 1-4 m)

Spectrum analyser

Shielded Control RoomFor
Radiated Measurements

Radiated measurements setup > 1 GHz

> DEKRA

Preamplifier

—

Horn antenna

1 m distance

EUT

Spectrum
analyser

Shielded control room for
radiated measurements
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RESULTS

(see next plots)

CORE 0 — Antenna RF External port 2:
Mode B

Occupied Bandwidth

D DEKRA

Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
99% bandwidth (MHz) 8.131 8.165 8.119
-26 dBc bandwidth (MHz) 10.325 10.346 10.311
Measurement uncertainty (kHz) <+50
Mode G
Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
99% bandwidth (MHz) 16.786 16.823 16.774
-26 dBc bandwidth (MHz) 21.132 21.279 21.027
Measurement uncertainty (kHz) <£50
Mode N20
Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
99% bandwidth (MHz) 17.835 17.875 17.909
-26 dBc bandwidth (MHz) 21.494 21.590 21.654
Measurement uncertainty (kHz) <£50
Mode N40
Lowest frequency | Middle frequency | Highest frequency
2422 MHz 2437 MHz 2452 MHz
99% bandwidth (MHz) 35.937 35.957 36.008
-26 dBc bandwidth (MHz) 39.219 39.448 39.377
Measurement uncertainty (kHz) <+100
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CORE 1 — Antenna RF port 4:

D DEKRA

Mode B
Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
99% bandwidth (MHz) 12.688 13.034 12.898
-26 dBc bandwidth (MHz) 17.204 17.690 17.630
Measurement uncertainty (kHz) <£50
Mode G
Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
99% bandwidth (MHz) 16.867 16.880 16.830
-26 dBc bandwidth (MHz) 21.217 21.215 21.253
Measurement uncertainty (kHz) <+50
Mode N20
Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
99% bandwidth (MHz) 17.851 17.929 17.938
-26 dBc bandwidth (MHz) 21.436 21.527 21.433
Measurement uncertainty (kHz) <450
Mode N40
Lowest frequency | Middle frequency | Highest frequency
2422 MHz 2437 MHz 2452 MHz
99% bandwidth (MHz) 35.972 35.957 35.967
-26 dBc bandwidth (MHz) 39.593 39.329 39.300
Measurement uncertainty (kHz) <100
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CORE 0 — Antenna RF External port 2:
Mode B

Lowest Channel

# Agilent
Ref 26 dBm #Atten 38 dB
#Peak
Log
16 MM ]
4B/ hid .
57 Mg
Y N
- S TR

WAV, T
LaAwy
M1 352
Center 2,412 BB GHz Span 38 MHz
#Res BH 300 kHz #+VBH 1 MHz Sweep 1066 ms (1000 pts)
Occupied Bandwidth Occ BH % PWr  §9.00 %

8.1309 MHz x dB -26.08 dB

Transmit Freq Error  3.434 kHz

% B Bandwuidth 18.325 MHz B
Middle Channel
# Agilent
Ref 26 dBm #Atten 30 dB
#Paak
L
1%9 MM
dB/ Nid i
19 N o
el ] \\\ n-f‘u.w
nf\\wm /‘/ \f\r\ A fal -
i .
LaAw
Ml 52
Center 2.437 B8 GHz Span 38 MHz
#Res BW 300 kHz #/BH 1 MHz Sweep 1.066 ms (1080 pts)
Occupied Bandwidth Occ BH % Pwr  99.00 ¥
8 1654 MHZ ® dB -26.00 4B

Transmit Freq Error  4.331 kHz
% dB Bandwidth 18.346 MHz
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Highest channel
# Agilent
Ref 26 dBm #Atten 38 dB
#Peak
Log
dB/ bl R
5 N ¢
e Urf \'\ Loy
S RSN N
Ly e
LaAwy
M1 352
Center 2,462 BB GHz Span 38 MHz
#Res BH 300 kHz #+VBH 1 MHz Sweep 1066 ms (1000 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
81191 MHz x dB -26.008 dB

Transmit Freq Error  2.744 kHz
% dB Bandwidth 18.311 MHz

Mode G

Lowest Channel

# Agilent
Ref 26 dBm #Atten 30 dB
#Paak
Log
16 ‘WWMM%M
4B/ b .
S M o
g ¥ g,
LaAw
Ml 52
Center 2,412 88 GHz Span 38 MHz
#Res BW 300 kHz #/BH 1 MHz Sweep 1.066 ms (1080 pts)
Occupied Bandwidth Occ BH % PWr  59.00 7
16.7862 MHz x dB -26.08 dB

Transmit Freq Error -14.163 kHz
% B Bandwuidth 21.132 MHz
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Middle Channel

# Agilent

Ref 28 dBEm

#Atten 30 dB

D DEKRA

#Peak

LaAwy

M1 52

Center 2.437 B8 GHz
#Res BH 308 kHz

Occupied Bandwidth
16.8227 MHz

Transmit Freq Error
% B Bandwidth

1.842 kHz
21.279 MHz

Highest channel

# Agilent

Ref 28 dBm

#BW 1 MHz

#Atten 30 dB

Span 38 MHz
Sweep 1066 ms (1000 pts)

Occ BH ¥ Pwr 9960 %
®x dB -26.008 dB

#Paak

R O

LaAw

M1 352

Center 2.462 B8 GHz
#Res BH 308 kHz

Occupied Bandwidth
16.7736 MHz

Transmit Freq Error
% B Bandwidth

11.252 kHz
21.827 MHz

#VBW 1 MHz

Span 38 MHz
Sweep 1.066 ms (1080 pts)

Occ BH % Pwr 99.68 2
®x dB -26.08 dB
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Mode N20

Lowest Channel

# Agilent
Ref 20 dBm #Atten 30 dB
#Peak
Log
1@ " I mhiadiite: A s i S .
dB/ ¥ A

'F“"l'f"""""“'"l" d II'T\'WT
Lafw
M1 352
Center 2,412 BB GHz Span 38 MHz
#Res BH 300 kHz #+VBH 1 MHz Sweep 1066 ms (1000 pts)
Occupied Bandwidth Occ BH % PWr  59.00 7
17.8349 MHz ®x dB -26.08 dB

Transmit Freq Error  -10.840 kHz

% B Bandwuidth 21.494 MHz B
Middle Channel
# Agilent
Ref 26 dBm #Atten 38 dB
#Peak
Log
1@ sl WMM Frfinm A,
dB/ ¥ A3
S—L ‘\W“‘\Jll“.\nl.qn'lw.n
LaAwy
M1 352
Center 2,437 BB GHz Span 38 MHz
#Res BH 300 kHz #+VBH 1 MHz Sweep 1066 ms (1000 pts)
Occupied Bandwidth Occ BH % PWr  59.00 7
17.8746 MHz x dB -26.08 dB

Transmit Freq Error  -9.152 kHz
% B Bandwuidth 21.598 MHz
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Highest channel

# Agilent

Ref 26 dBm #Atten 38 dB
#Peak

h.;ldﬂﬂ&jwf WMELmHU il

LaAwy

M1 352

Center 2,462 BB GHz Span 38 MHz
#Res BH 300 kHz #+VBH 1 MHz Sweep 1066 ms (1000 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7

17.9094 MHz x dB  -26.00 dB

Transmit Freq Error  23.316 kHz
% dB Bandwidth 21.654 MHz

Mode N40

Lowest Channel

# Agilent
Ref 26 dBm #Atten 30 dB
#Paak
Log
16 ¥ B ot N it vt PR

r\,wn'*—r iy A i';vuvm

LaAw

Ml S2

Center 2.422 B8 GHz Span 68 MHz
#Res BW 510 kHz #/BH 2 MHz Sweep 1.066 ms (1080 pts)
Occupied Bandwidth Occ BH % PWr  §9.00 %

35.9375 MHz x dB -26.00 dB

Transmit Freq Error  -4.439 kHz
% B Bandwuidth 39.219 MHz
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Middle Channel
# Agilent
Ref 26 dBm #Atten 30 dB
#Paak
Log
16 L ST s e i MNWNMAM\'\. by,

¥ iy
s LXFY

1 T
Lhukvie i) Laatl T

LaAw

Ml S2

Center 2.437 B8 GHz Span 68 MHz
#Res BW 510 kHz #/BH 2 MHz Sweep 1.066 ms (1080 pts)
Occupied Bandwidth Occ BH % PWr  §9.00 %

35.9568 MHz x dB  -26.00 dB

Transmit Freq Error  -3.0386 kHz
% B Bandwuidth 39443 MHz

Highest channel

# Agilent

Ref 26 dBm #Atten 30 dB
#Paak

1 @ I it QMM«\..._

LaAw

Ml 52
Center 2.452 B8 GHz Span 68 MHz
#Res BW 510 kHz #/BH 2 MHz Sweep 1.066 ms (1080 pts)

Occupied Bandwidth Occ BH % PWr  59.00 7
36.0081 MHz x dB  -26.00 dB

Transmit Freq Error  G00.261 Hz
% B Bandwuidth 39.377 MHz
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CORE 1 — Antenna RF port 4:

Mode B

Lowest Channel

# Agilent

D DEKRA

Ref 28

dBm

Atten 38 dB

#Peak

]

o

M

LaAwy

M1 52

Center 2.412 806 GHz

#Res BH 380 kHz

Occupied Bandwidth

Transmit Freq Error
% B Bandwidth

Middle Channel

12.6888 MHz

135.384 kHz
17.284 MHz

#BW 1 MHz

Span 38 MHz
Sweep 1.01 ms (1011 pts)

Occ BH % Pwr 99.68 2
®x dB -26.08 dB

# Agilent

Ref 28
#Paak

LaAw
Ml 52

dBim

Atten 38 dB

N
e

i
[

e

13

Center 2.437 G606 GHz

#Res BH 388 kHz

Occupied Bandwidth

Transmit Freq Error
% B Bandwidth

13.8348 MHz

81.151 kHz
17.698 MHz

#VBW 1 MHz

Span 38 MHz
Sweep 181 ms (1811 pts)

Occ BH ¥ Pwr 9960 %
®x dB -26.008 dB
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Highest channel

Mode G

D DEKRA

# Agilent
Ref 26 dBm Atten 38 dB
#Peak
Lug M\.M [y
16 Al Mo e
dB/ /anf n
=> 74 <
M e | g
EEY R TR
i
LaAwy
M1 352
Center 2,462 0BG GHz Span 38 MHz
#Res BH 300 kHz #+VBH 1 MHz Sweep 1.01 ms (1011 pts)

Occupied Bandwidth
12.8983 MHz

Transmit Freq Error 109384 kHz
% dB Bandwidth 17.638 MHz

Lowest Channel

# Agilent

Ref 25 dBEm Atten 48 dB

Occ BH ¥ Pwr 9960 %
®x dB -26.008 dB

#Peak

LaAwy

M1 52

Center 2.412 68 GHz
#Res BH 308 kHz #\JBH 3 MHz

Occupied Bandwidth
16.8677 MHz

Transmit Freq Error  -40.333 kHz
% dB Bandwidth 21.217 MHz

Span 38 MHz
Sweep 1066 ms (1000 pts)

Occ BH ¥ Pwr 9960 %
®x dB -26.008 dB
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Middle Channel
# Agilent
Ref 25 dBm Atten 48 dB
#Peak
Log
18 S -
- N
> «
P / \\""‘«Mﬁm
LaAwy
M1 352
Center 2,437 BB GHz Span 38 MHz
#Res BH 300 kHz #+VBH 3 MHz Sweep 1066 ms (1000 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
16 8797 MHZ ® dB -26.00 4B

Transmit Freq Error  -40.333 kHz
% dB Bandwidth 21.215 MHz

Highest channel

# Agilent

Ref 25 dBm Atten 48 dB
#Paak

LaAw

Ml 52
Center 2,462 B8 GHz Span 38 MHz
#Res BW 300 kHz #/BH 3 MHz Sweep 1.066 ms (1080 pts)

Occupied Bandwidth Occ BH % PWr  59.00 7
16.8298 MHz x dB  -26.00 dB

Transmit Freq Error  -382.428 Hz
% B Bandwuidth 21.253 MHz
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Mode N20

Lowest Channel

# Agilent
Ref 26 dBm #Atten 30 dB
#Peak
Log
1@ P i ik ta o R A
dB/ o k3

H e Mok
Lafw
M1 352
Center 2,412 BB GHz Span 38 MHz
#Res BH 300 kHz #+VBH 1 MHz Sweep 1066 ms (1000 pts)
Occupied Bandwidth Occ BH % PWr  59.00 7
17.8511 MHz ®x dB -26.08 dB

Transmit Freq Error  20.861 kHz
% B Bandwuidth 21.436 MHz

Middle Channel

# Agilent

Ref 26 dBm #Atten 38 dB
#Peak

o bl
m L-.kMW %mem_ i

TP Py

LaAwy

M1 352
Center 2,437 BB GHz Span 38 MHz
#Res BH 300 kHz #+VBH 1 MHz Sweep 1066 ms (1000 pts)

Occupied Bandwidth Occ BH % PWr  59.00 7
17.9289 MHz x dB  -26.00 dB

Transmit Freq Error  17.616 kHz
% B Bandwuidth 21.527 MHz
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Highest channel

# Agilent

D DEKRA

Ref 28 dBEm

#Atten 30 dB

#Peak

Mol
e

Mt P
LA ML R

LaAwy

M1 52

Center 2.462 B8 GHz

#Res BH 380 kHz

#BW 1 MHz

Occupied Bandwidth

17.9376 MHz

Transmit Freq Error  £0.913 Hz

% B Bandwidth

21.433 MHz

Span 38 MHz
Sweep 1066 ms (1000 pts)

Occ BH ¥ Pwr 9960 %
®x dB -26.008 dB

Mode N40

Lowest Channel

# Agilent

Ref 28 dBm

#Atten 30 dB

#Paak

LaAw

M1 352

Center 2.422 B8 GHz

#Res BH 518 kHz

#VBW 2 MHz

Occupied Bandwidth

35.9717 MHz

Transmit Freq Error  33.535 kHz

% B Bandwidth

39.593 MHz

Span 68 MHz
Sweep 1.066 ms (1080 pts)

Occ BH % Pwr 99.68 2
®x dB -26.08 dB
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Middle Channel
# Agilent
Ref 26 dBm #Atten 30 dB
#Paak
Log
16 I i) I
dB/ i
> (3
WEWJ \a‘j"lTM'i. ﬂ "I
LaAw
Ml 52
Center 2.437 B8 GHz Span 68 MHz
#Res BW 510 kHz #/BH 2 MHz Sweep 1.066 ms (1080 pts)
Occupied Bandwidth Occ BH % PWr  59.00 7
35.9574 MHz x dB -26.08 dB

Transmit Freq Error  26.858 kHz
% B Bandwuidth 39.329 MHz

Highest channel

# Agilent

Ref 26 dBm #Atten 30 dB
#Paak

16 snibmpspareetrsion, | o,

Vi DI

LaAw

Ml 52
Center 2.452 B8 GHz Span 68 MHz
#Res BW 510 kHz #/BH 2 MHz Sweep 1.066 ms (1080 pts)

Occupied Bandwidth Occ BH % PWr  59.00 7
35.9672 MHz x dB  -26.00 dB

Transmit Freq Error  26.088 kHz
% B Bandwuidth 39.308 MHz
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D DEKRA

Section 15.247 Subclause (a) (2) / RSS-247 5.2. (1). 6 dB Bandwidth

SPECIFICATION

The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS

6 dB Bandwidth (see next plots).

CORE 0 — Antenna RF External port 2:

Mode B
Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
6 dB Spectrum bandwidth (MHz) 5.626 5.445 5.626
Measurement uncertainty (kHz) <+65.0
Mode G
Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
6 dB Spectrum bandwidth (MHz) 16.316 16.276 16.276
Measurement uncertainty (kHz) <£65.0
Mode N20
Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
6 dB Spectrum bandwidth (MHz) 17.558 17.578 17.578
Measurement uncertainty (kHz) <£65.0
Mode N40
Lowest frequency | Middle frequency | Highest frequency
2422 MHz 2437 MHz 2452 MHz
6 dB Spectrum bandwidth (MHz) 35.540 35.640 35.540
Measurement uncertainty (kHz) <£155.0
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CORE 1 — Antenna RF port 4:
Mode B

D DEKRA

Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
6 dB Spectrum bandwidth (MHz) 6.006 5.986 6.026
Measurement uncertainty (kHz) <+65.0
Mode G
Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
6 dB Spectrum bandwidth (MHz) 16.336 16.336 1.316
Measurement uncertainty (kHz) <+65.0
Mode N20
Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
6 dB Spectrum bandwidth (MHz) 17.480 17.480 17.420
Measurement uncertainty (kHz) <495.0
Mode N40
Lowest frequency | Middle frequency | Highest frequency
2422 MHz 2437 MHz 2452 MHz
6 dB Spectrum bandwidth (MHz) 35.290 35.690 35.640
Measurement uncertainty (kHz) <+155.0

Verdict: PASS
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6 dB BANDWIDTH.

CORE 0 — Antenna RF External port 2:

Mode B

Lowest Channel

D DEKRA

# Agilent

Ref 28
#Paak

1]
2.9
dBim
LaAw

W1 352
33 FC

£f:
FTun
Swp

a Mkrl 5.626 MHz

dBm #Atten 30 dB -8.13 dB
R ML UL &
L~ VY i
L/{V' R
i / \ 1l
AT /wa
Center 2.412 808 GHz Span 28 MHz

#Res BH 188 kHz

Middle Channel
# Agilent

#YBH 388 kHz

Sween

1.931 ms (1000 pts)_

Ref 28 dBm

#Paak

D
2.9
dBim
LaAw

W1 352
33 FC

£
FTun
Swp

#Atten 30 dB

a Mkrl 5.445 MHz
-0.06 dB

BTN

=

i

bl

L

A

Center 2.437 806 GHz
#Res BH 108 kHz

#YBH 380 kHz

Seeen

Span 28 MHz
1.931 ms (1000 pts)
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Highest channel

# Agilent

D DEKRA

Ref 28 dBEm #Htten 38 dB

~0.02 dB

#Peak

T
] P/
27
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Center 2.462 606 GHz

#Res BH 188 kHz #YBH 388 kHz

Mode G

Lowest Channel

Span 28 MHz
Sweep 1.931 ms (1088 pts)

# Agilent

Ref 28 dBm #Atten 30 dB

a Mkrl 16.316 MHz
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Center 2.412 806 GHz

#Res BH 180 kHz #YBH 380 kHz

Span 28 MHz
Sweep 1.931 ms (1000 pts)
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Middle Channel

# Agilent

a Mkrl 16.276 MHz

Ref 26 dBm #Atten 38 dB —.@.35 4B
#Peak
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Center 2.437 808 GHz Span 28 MHz
#Res BN 180 kHz #UBH 308 kHz Sweep 1.931 ms (1088 pts)

Highest channel

# Agilent

a Mkrl 16.276 MHz

Ref 26 dBm #Atten 30 dB -0.24 dB
#Paak
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Center 2,462 0BG GHz Span 28 MHz
#Res BH 100 kHz #\BH 308 kHz Sweep 1.931 ms (1000 pts)
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Mode N20

Lowest Channel

# Agilent

a Mkrl 17.558 MHz

Ref 20 dBm #Htten 30 dB 8.17 dB
#Peak
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Center 2.412 886 GHz Span 28 MHz
#Res BH 100 kHz #\BH 308 kHz Sweep 1.931 ms (1000 pts)

Middle Channel

# Agilent

a Mkrl 17.578 MHz

Ref 20 dBm #Htten 30 dB g.a1 dB
#Peak
Log
18
dB/ )
— h fl I I £ . ]| A, i .S n a
o) eyt Lend ] PP YA Yo e L o

Sl
=

Center 2,437 B8B GHz Span 28 MHz
#Res BH 100 kHz #\BH 308 kHz Sweep 1.931 ms (1000 pts)
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