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USA FCC Part 15.247, 15.209
CANADA RSS-247, RSS-Gen

Radio Frequency Devices. Operation within the b&tds- 928 MHz, 2400 -2483.5 MHz, an
5725 - 5850 MHz.
Digital Transmission Systems (DTSs), Frequency Hapgystems (FHSs) and Licence-Exe
Local Area Network (LE-LAN) Devices.
General Requirements and Information for the edtifon of Radio Apparatus.

Identificacion del objeto ensayado..................  Automotive Radio with Navigation
Identification of item tested

Trademark Panasonic

Modelo y/o referencia tipo ...........cccvvicmmmnennnnn CA-180-CTPL-HS

Model and /or type reference

Other identification of the product .................. S/N: T M2 965 5 04003
FCC ID: ACJ- CA180CTPLHS
ISED: 216A-CA180CTPLHS

Final HW version ..........ccccccvvecvcviiieeee.:.. CA180CTPLHS US HW
Final SW version ..........ccccccceeeveveviviieceene... CA180CTPLHS US SW

aracterisicas Car Radio with BT, Wi-Fi, Navigation transmitters

Features
Solicitante .........cccccveeviiiiiicvciices et FOr FCC:
Applicant Panasonic Corporation of North America
Two Riverfront Plaza, 9th Floor, 07102-5490 Newatkw Jersey, USA
For ISED:
Panasonic Canada Inc.
5770 Ambler Drive, Mississauga ON L4W 2T3 Canada
Método de ensayo solicitado, norma................ USA FCC Part 15.247 10-1-15 Edition: Operatiothini the bands 902
Test method requested, standard - 928 MHz, 2400 -2483.5 MHz, and 5725 - 5850 MHz.
USA FCC Part 15.209 10-1-15 Edition: Radiatedssion limits;
general requirements.
CANADA RSS-247 Issue 1 (May 2015).
CANADA RSS-Gen Issue 4 (November 2014).
ANSI C63.10-2013: American National Standard fosfireg Unlicensed
Wireless Devices.
Resultado.........c.cccccvevcviiviiiiiciivceiccccceeee.... IN COMPLIANCE
Summary
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Competences and guarantees

DEKRA Testing and Certification is a testing labtorg accredited by the National Accreditation Bo@NAC -
Entidad Nacional de Acreditacion), to perform tbst$ indicated in the Certificate No. 51/LE 147.

DEKRA Testing and Certification is a laboratory v measurement facility in compliance with theuisgments of
Section 2.948 of the FCC rules and has been add#get tlist of facilities whose measurements datahei accepted
in conjuction with applications for Certificationnder Parts 15 or 18 of the Commission's Rules. dRadjion
Number: 720267.

DEKRA Testing and Certification is a laboratory lwia measurement site in compliance with the remqeérgs of
RSS 212, Issue 1 (Provisional) and has been aduldtlet list of filed sites of the Canadian Certifioa and
Engineering Bureau. Reference File Number: IC 4621A

In order to assure the traceability to other naticand international laboratories, DEKRA Testingl &ertification
has a calibration and maintenance program for @asarement equipment.

the measurements and the tests performed to timeuteler test on the date and under the condititaiedson the
report and, it is based on the knowledge and teahffiacilities available at DEKRA Testing and Chcttion at the
time of performance of the test.

DEKRA Testing and Certification is liable to thaetlt for the maintenance of the confidentialityadifinformation
related to the item under test and the resultbetdst.

The results presented in this Test Report apply tinthe particular item under test establishethis document.

IMPORTANT: No parts of this report may be reproduced or qliotgt of context, in any form or by any means,
except in full, without the previous written persien of DEKRA Testing and Certification.

General conditions

1. This report is only referred to the item thas adergone the test.

2. This report does not constitute or imply onadisn an approval of the product by the CertificatiBadies or
competent Authorities.

3. This document is only valid if complete; no frteproduction can be made without previous emithermission of
DEKRA Testing and Certification.

4. This test report cannot be used partially dulhfor publicity and/or promotional purposes watlt previous written
permission of DEKRA Testing and Certification ahe Accreditation Bodies.
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Uncertainty

D DEKRA

Uncertainty (factor k=2) was calculated accordimghte DEKRA Testing and Certification internal dogent PODTO000.

Usage of samples

Samples undergoing test have been selectethéylient

Sample S/01 is composed of the following elements:

Control N° Description Serial N° Date of reception
48278D/088 Power DC cable 2017-04-04
48278D/079 Antenna 2017-04-04
48278D/080 Amphenal cable 2017-04-04
48278D/013 FM Antenna 2017-03-28
51334/045 Radio with Navigation CA-180-CTPL-HS T &I@5 5 04003 2017-04-17
51334/038 Display + Faceplate 2017-04-11
51334/022 Antenna BT P68306857AA 50080 2017-04-11
51334/006 Antenna BT cable 1557832-1 2017-04-11
Auxiliary elements used with the sample S/01.:
Control N° Description Model Serial N°© Date of reception
48193E/050 USB HUB DUB-H7 DL481E3002717 2016-05-17
48193E/015 AC/DC HUB CF1805-B 2016-04-18
48193E/051 USB cable 2016-05-17
48193E/053 USB cable 2016-05-17
48193E/022 USB - Ethernet adapter 2016-04-18
48278D/007 ValueCAN3 cable ValueCAN3 134184 2017-03-15
48193E/055 Pendrive 2016-05-17
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 Model Serial N°© Date of reception
48278D/088 Power DC cable 2017-04-04
51334/045 Radio with Navigation CA-180-CTPL-HS T 19&5 5 04003 2017-04-17

51334/038 Display + Faceplate 2017-04-11
Report No: (NIE)
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Auxiliary elements used with the sample S/02:

Control N° Description Serial N° Date of reception
48193E/050 USB HUB DUB-H7 DL481E3002717 2016-05-17
48193E/015 AC/DC HUB CF1805-B 2016-04-18
48193E/051 USB cable 2016-05-17
48193E/053 USB cable 2016-05-17
48193E/022 USB - Ethernet adapter 2016-04-18
48278D/007 ValueCAN3 cable ValueCAN3 134184 2017-03-15
48193E/055 Pendrive 2016-05-17

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

Test sample description

The test sample consists of a car radio with BT-RWhavigation transmitters.

Identification of the client
Panasonic Automotive Systems Company of America
776 Georgia Hwy 74 Peachtree City, GA 30269 USA

Testing period
The performed test started on 2017-04-20 and fmisin 2017-04-24
The tests have been performed at DEKRA TestingGartification

Environmental conditions

In the control chamber, the following limits weretrexceeded during the test:

Temperature Min. :_15 <
Max. = 35°C
Relative humidity mg;;z%oﬁz
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 limitsrgvnot exceeded during the test.

Min. = 15°C

Temperature Max. = 35 °C
N0

Relative humidity m;]x :235/3/0

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 tesbt an
receiver antenna, (30 MHz to 1000 MHz)

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

Normal site attenuation (NSA)

Field homogeneity

In the chamber for conducted measurements, thesoly 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 >101kKQ
Reference resistance to earth <1Q

Remarks and comments

1: Tests have been performed by the technical peednJose Carlos Luque & Carolina Postigo.

2: Used instrumentation:

Conducted Measurements

Last Cal. date Cal. due date

1. Spectrum analyser Agilent E4440A 2015/10 2017/10
2. DC power supply R&S NGPE 40/40 2014/11 2017/11
3. RF Bluetooth Test Set Anritsu MT8852B N.A. N.A.
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Radiated Measurements

Last Cal. date

Semianechoic Absorber Lined Chamber ETS FACT3

D DEKRA

Cal. due date

1. 200STP N.A. N.A.
2. BiconicalLog antenna ETS LINDGREN 3142E 2017/04 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
S 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
8. RF pre-amplifier 20 MHz-7 GHz PAM-0207 2016/09 012/09
RF pre-amplifier 1-18 GHz Bonn Elektronik BLMA
9. 0118-1M 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.
Testing verdicts
NOt apPliCaBIE ....coeeeiiiiiiiee e : N/A
PaASS ... : P
FAIL e e : F
NOt MEASUIE .....eeiieiiiiiiiiiee e : N/M

1.-BT EDR

FCC PART 15 PARAGRAPH / RSS-247

VERDICT

NA| P | F [NM

FCC 15.247 Subclause (d) / RSS-247 Clause 5.5

EmiBmitations radiated
(Transmitter)

FCC 15.247 Subclause (a) (1) / RSS-247 Clause2y.1 (20 dB Bandwidth and Carri P
frequency separation

FCC 15.247 Subclause (a)(1)(iii) / RSS-247 Claudg4) Number of hopping channels P

FCC 15.247 Subclause (a)(1)(iii) / RSS-247 Claudg4) Time of occupancy (Dwell P
Time)

FCC 15.247 Subclause (b) / RSS-247 Clause 5.4 (2) axirhuim ped output powe P
and antenna gain

FCC 15.247 Subclause (d) / RSS-247 Clause 5.5 Emibsnitations P
conducted (Transmitter)

P
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Appendix A — Test result (Bluetooth EDR)
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TEST CONDITIONS

Power supply (V):
Vnominalz 12.9 Vdc

Type of power supply = External power supply (Bafte
Type of antenna: External antenna

Declared Gain for antenna (maximum) = +3 dBi

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 shieldedhrand it is connected to a Bluetooth signallingt u
(Bluetooth test set) and to the spectrum analyziergua 6 dB power splitter. The reading in the sp@c analyzer
is corrected taking into account the power splities.

Ardenna | Spectrum
connector -analyzer
f
EuT Ayl
_ | Signaling
‘ﬁhmruermﬂztcr "
=4 '
supply

The DC supply voltage is applied using an extecalbrated power supply.

Report No: (NIE)
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RADIATED MEASUREMENTS

All radiated tests were performed in a semi-anexbbamber. The measurement antenna is situatedisteace of

3 m for the frequency range 30 MHz-1000 MHz (30 MHW0 MHz Bilog antenna) and at a distance of 1m fo
the frequency range 1 GHz-25 GHz (1 GHz-18 GHz Dmuitge horn antenna and 18 GHz-40 GHz horn
antenna).

For radiated emissions in the range 1 GHz-25 GHrithperformed at a distance closer than the pedistance,
an inverse proportionality factor of 20 dB per d#ads used to normalize the measured data for rditierg
compliance.

The equipment under test was set up on a non-ctuwdydatform above the ground plane and the sdnaand
orientation was varied to find the maximum radia¢edssion.

It was also rotated 360° and the antenna heightwaded from 1 to 4 meters to find the maximum aaeli
emission.

Measurements were made in both horizontal andce¢planes of polarization.

An additional horn antenna is used to control tip@@ment under test with the Bluetooth signallimit (Bluetooth
test set).

Radiated measurements setup f < 1 GHz

ANECHOIC CHAMBER
R .
Measuring 360 %{:ﬁtmg
Antenna able
‘ ‘ | 3 m distance
| <
AntennaMast
| (Antennaheight variation: 1-4 m)
Link antenna
Spectrum analyser
Signalling unit

Shielded ControlRoomFor
Radiated Measurements

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

D DEKRA

VWWAWWWWWWWWAWWVAWWVAWY

Preamplifier

Horn antenna

1 m distance

Horn antenna
for RF link

N

M

A

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 Gaib.1 (2). 20 dB Bandwidth and Carrier frequency
separation

SPECIFICATION

Frequency hopping systems shall have hopping chaanger frequencies separated by a minimum dki25

or the 20 dB bandwidth of the hopping channel, Weier is greater. Alternatively, frequency hopping
systems operating in the 2400-2483.5 MHz band meye thopping channel carrier frequencies that are
separated by 25 kHz or two-thirds of the 20 dB kadth of the hopping channel, whichever is greater,

provided the systems operate with an output powagreater 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 1012 1025 1021
Measurement uncertainty (kHz) <+5.00

Modulation:I1/4-DQPSK (2Mbps)

Lowest frequency

Middle frequency

Highest frequency

2402 MHz 2441 MHz 2480 MHz
20 dB Spectrum bandwidth (kHz 1289 1290 1289
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 1300 1301 1301
Measurement uncertainty (kHz) <+5.00
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Modulation: GFSK
20 dB BANDWIDTH. Lowest Channel: 2402 MHz.

# Agilent

Ref 5 dBm Atten 18 dB
#Peak

dB/ 0.~ g
Offst o

LgAw

Ml 52
Center 2.482 BB GHz Span 3 MHz
#Res BH 30 kHz #\JBH 308 kHz Sweep 313 ms (1008 pts)

Occupied Bandwidth Occ BH % PWr  59.00 7
899.2416 kHz % dB  -20.80 dB

Transmit Freq Error  4.116 kHz
% B Bandwuidth 1.6812 MHz

20 dB BANDWIDTH Middle Channel: 2441 MHz.

Ref 5 dBm Atten 18 dB

#Peak

Log e

16 il \\

dB/ 1 b

Offst s

5.9

dB ﬂf/ \‘\_,

LgAw

Ml 52

Center 2.441 886 GHz Span 3 MHz

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

Occupied Bandwidth Occ BH % PWr  59.00 7
838.7414 kHz x dB 2000 4B

Transmit Freq Error  3.811 kHz
% B Bandwuidth 1.825 MHz

Report No: (NIE)
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20 dB BANDWIDTH Highest Channel: 2480 MHz.

# Agilent

Ref 5 dBm Atten 18 dB
#Paak

L -
0 VARIAN

[

LaAw

Ml 52
Center 2,430 BOB GHz Span 3 MHz
#Res BN 38 kHz #UBH 308 kHz Sweep 3.13 ms (1008 pts)

Occupied Bandwidth Occ BH % Pur  99.00 7
891.6016 kHz x dB  -20.00 dB

Transmit Freq Error  3.647 kHz
% dB Bandwidth 1.621 MHz

Carrier frequency separation

Ref 5 dBEm Atten 18 dB —ﬁ.@? dB

log  ~ ] o S S~

LgAw

Wl 52
53 FC

£0f:
FTun
Swp

Start 2.438 800 GHz Stop 2.446 A08 GHz
#Res BH 300 kHz #\JBH 308 kHz Sweep 1.BG6 ms (1060 prs)

The hopping channel carrier frequencies are segghlat a minimum of the two-thirds of the 20 dB baiuih
of the hopping channel.

Verdict: PASS

Report No: (NIE)
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Modulation: TI/4-DQPSK
20 dB BANDWIDTH. Lowest Channel: 2402 MHz.

# Agilent

Ref 5 dBm Atten 18 dB
#Peak

dB/ o

LgAw

Ml 52
Center 2.482 BB GHz Span 3 MHz
#Res BH 30 kHz #\JBH 308 kHz Sweep 313 ms (1008 pts)

Occupied Bandwidth Occ BH % PWr  59.00 7
1.1722 MHz x dB  -20.00 dB

Transmit Freq Error  -956.914 Hz
% B Bandwuidth 1.289 MHz

20 dB BANDWIDTH Middle Channel: 2441 MHz.

Ref 5 dBm Atten 18 dB

L
1%g AL AT
4B/ o 0

LgAw

Ml 52
Center 2.441 886 GHz Span 3 MHz
#Res BH 30 kHz #\JBH 308 kHz Sweep 313 ms (1008 pts)

Occupied Bandwidth Occ BH % PWr  59.00 7
1.1696 MHz x dB  -20.00 dB

Transmit Freq Error  -859.737 Hz
% B Bandwuidth 1.298 MHz

Report No: (NIE)
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20 dB BANDWIDTH Highest Channel: 2480 MHz.
# Agilent
Ref § dBm Atten 18 dB
#Peak
Log
10 A A AAN
dB/ o "%

Offst ‘3:/4 \f‘

~—
LAy
Ml 52
Center 2,430 BOB GHz Span 3 MHz
#Res BN 38 kHz #UBH 308 kHz Sweep 3.13 ms (1008 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
1.1687 MH=z ®x dB  -20.00 dB

Transmit Freq Error  -896.328 Hz
% dB Bandwidth 1.289 MHz

Carrier frequency separation

Ref 5 dBEm Atten 18 dB .@.@9 dB

Log iR

LgAw

Wl 52
53 FC

£0f:
FTun
Swp

Start 2.438 800 GHz Stop 2.446 A08 GHz
#Res BH 300 kHz #\JBH 308 kHz Sweep 1.BG6 ms (1060 prs)

The hopping channel carrier frequencies are segghlat a minimum of the two-thirds of the 20 dB baiuih
of the hopping channel

Verdict: PASS
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Modulation: 8-DPSK

20 dB BAND

WIDTH

# Agilent

Ref 5 dBm

Lowest Channel: 2402 MHz.

Atten 18 dB

D DEKRA

#Peak

>

LgAw

M1 52

Center 2.482 806 GHz
#Res BH 30 kHz

Occupied Bandwidth
1.1761 MHz

Transmit Freq Error
% B Bandwidth

3.721 kHz
1.388 MHz

#\YBH 380 kHz

Span 3 MHz
Sweep 313 ms (1008 pts)

Occ BH % Pwr 99.68 2
®x dB -20.00 dB

20 dB BANDWIDTH

Middle Channel: 2441 MHz.

Atten 18 dB

gAY

LgAw

M1 52

Center 2.441 @086 GHz
#Res BH 30 kHz

Occupied Bandwidth
1.1768 MHz

Transmit Freq Error
% B Bandwidth

3.853 kHz
1.381 MHz

#\YBH 380 kHz

Span 3 MHz
Sweep 313 ms (1008 pts)

Occ BH % Pwr 99.68 2
®x dB -20.00 dB

Report No: (NIE)
51334RRF.001
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia, D E KRA
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.I.LF. A29 507 456

20 dB BANDWIDTH Highest Channel: 2480 MHz.
# Agilent
Ref § dBm Atten 18 dB
#Peak
Log
10 s AN
dB/ i e

/\/ V\‘w—\/“‘—"'ﬁ‘\
LAy
Ml 52
Center 2,430 BOB GHz Span 3 MHz
#Res BN 38 kHz #UBH 308 kHz Sweep 3.13 ms (1008 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
1.1768 MH=z ®x dB  -20.00 dB

Transmit Fregq Error  3.759 kHz
% dB Bandwidth 1.301 MHz

Carrier frequency separation

# Agilent

Ref 5 dBm Atten 18 dB -8.36 dB
#Peak |

1@ T o A=y o St "

LgAw

Wl 52
53 FC

£0f:
FTun
Swp

Start 2.438 800 GHz Stop 2.446 A08 GHz
#Res BH 300 kHz #\JBH 308 kHz Sweep 1.BG6 ms (1060 prs)

The hopping channel carrier frequencies are segghtat a minimum of the two-thirds of the 20 dB baiutih of
the hopping channel.

Verdict: PASS

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

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

C.ILF. A29 507 456

D DEKRA

FCC Section 15.247 Subclause (a) (1) (iii) / RSS72€lause 5.1 (4). Number of hopping channels

SPECIFICATION

Frequency hopping system in the 2400-2483.5 MHzIsdnall use at least 15 channels.

RESULTS

The number of hopping channels is 79 for all thregles (see next plots).

Modulation: GFSK

Ret 5 dBm Atten 18 dB

#Peak

L O O O O a1 O L i

afaluYaYE falats Favarayayarayay-

r%l'j.""\Jﬂn""ll_'il_ll_‘ll_‘l

ARANEAN

ARRLSRAARER

NAAAAAARRRAY

LaAvy

W1 52

Start 2.398 00 GHz
#Res BW 300 kHz

#BW 518 kHz

Stop 2.441 88 GHz
Sweep 1066 ms (1008 pts)

Marker Trace Typa
1 1> Freq
2 1> Freq

® Hxiz
2.482 B8 GHz
2.448 A1 GHz

Amplitude
-2.99 dBm
-1.51 dEm

Number of hopping frequencies: 39

Report No: (NIE)
51334RRF.001
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Parque Tecnoldgico de Andalucia,

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

C.ILF. A29 507 456

# Agilent

Ref 5 dBm

Atten 18 dB

IATAFNNA)

IRERTAN

AT arara ey uyats Yy elei

RR

PAARATTY

AARLASRIARARAN

#Peak
o AEAAPAPARAAFY

LgAw

Wl 52

Start 2.439 00 GHz

Stop 2.463 89 GHz

#Res BH 300 kHz #\BH 518 kHz Sweep 1.066 ms (1000 pts)
Marker Trace Type * Axiz Amplitude
1 [ Freq 2.441 B3 GHz -1.47 dEm
2 [ Freq 2.4868 BS GHz -1.78 dEm

Number of hopping frequencies: 40

Total number of hopping frequencies: 79

Verdict: PASS

Report No: (NIE)
51334RRF.001
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia,

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
C.I.LF. A29 507 456

Modulation: T1/4-DQPSK

Ref 5 dBm

Atten 18 dB

D DEKRA

#Peak

=

Log f‘vﬂr\rnﬂ\rwNWNwmv

R el e ity T C L e T TN

BT T BT Ly Pl Tt NIl A S v

dB/

6.9

J
Offst ,
dB ’

LgAw

Wl 52

Start 2.393 00 GHz
#Res BH 380 kHz

#YBH 518 kHz

Sweep 1.066 ms (1000 pts)

Stop 2.441 88 GHz

Marker Trace Type * Axiz Amplitude
1 (1 Freg 2.482 BH GHz -E.69 dBm
2 (1 Freg 2.4468 B1 GHz -4.84 dBm
Number of hopping frequencies: 39
Report No: (NIE)
51334RRF.001 Page 23 of 84 2017-04-28
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¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.ILF. A29 507 456

# Agilent
Eef 5 dBm Atten 18 dB -5.15 dBm
#Peak i z
Lug e e S GRS ST I it T S e R e T ‘-.ro
18
4B/ W
Offst \l
6.9 lﬂ
dB 'lh ﬂ
W
LgAw
V1 52
Start 2.439 @8 GHz Stop 2.483 88 GHz
#Res BH 300 kHz #\BH 518 kHz Sweep 1.066 ms (1000 pts)
Marker Trace Type * Axiz Amplitude
1 (1 Freq 2.441 B3 GHz -4.66 dBEm
2 (1 Freq 2.4868 BS GHz -5.15 dEm

Number of hopping frequencies: 40

Total number of hopping frequencies: 79

Verdict: PASS

Report No: (NIE)
51334RRF.001
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Modulation: 8-DPSK

# Agilent

Ref 5 dBm Atten 18 dB .—468 dBm
#Peak

&
Log WWWWWW L e a7

dB/ /
Offst |
|

s-s
L
i

=
[

LgAw
W1 52
Start 2.398 88 GHz Stop 2.441 8@ GHz
#Res BH 300 kHz #\BH 518 kHz Sweep 1.066 ms (1000 pts)
Marker Trace Type * Axiz Amplitude
1 [ Freq 2.482 BA GHz -6.47 dBm
2 [ Freq 2.448 B1 GHz -4.88 dBm

Number of hopping frequencies: 39

Report No: (NIE)
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia, D E KRA
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.ILF. A29 507 456

Ref 5 dBEm Atten 18 dB .—SA? dBm

#Peak 1 z
Log R I T AT o I i T Tl T i I P T Tl Ml R ) "\rg\!

dB/ \
Offst \
\

6.9
dB

LgAw
W1 52
Start 2.439 88 GHz Stop 2.483 88 GHz
#Res BH 300 kHz #\BH 518 kHz Sweep 1.066 ms (1000 pts)
Marker Trace Type * Axiz Amplitude
1 [ Freq 2.441 B3 GHz -5.52 dEm
2 [ Freq 2.4868 BS GHz -5.47 dEm

Number of hopping frequencies: 40

Total number of hopping frequencies: 79

Verdict: PASS
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia, D E K RA

c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
C.I.LF. A29 507 456

FCC Section 15.247 Subclause (a) (1) (iii) / RSS72€lause 5.1 (4). Time of occupancy (Dwell Time)

SPECIFICATION

The average time of occupancy on any channel sbalbe greater than 0.4 seconds (400 ms) withieriagh

of 0.4 seconds multiplied by the number of hopmihgnnels employed = 0.4 x 79= 31.6 seconds.

RESULTS

Modulation: GFSK
1. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE IB1.

- Tx-time per hop = 378.6 pus (see next plot).

H Agilent

a Mkrl 3786 ps

Ref 5 dBm #Atten 16 dB 1.21 dB
#Peak 1

h - i

LgAw

WL 52
53 MC

£
FTun

Center 2.441 BBB GHz Span B Hz
Res BW 1 MHz #/BH 3 MHz Sweep 459 ps (1600 pts)

Report No: (NIE)
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia, D E K RA
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C.I.LF. A29 507 456

- Number of hops over a period of 1 seconds = 9riszeplot).

Agilent

Ref 5 dBm #Atten 10 dB
#Peak

LgAy

Wl 52
33008

£
f>50k

Center 2.441 980 GHz Span @ Hz
Res BH 188 kHz #UBH 388 kHz Sweep 1 5 (1806 prs)

Number of hops in the period specified in the resmients = (9 hops) x (31.6 s/ 1 s) = 284.4 hops.

Averaging time of occupancy = 378.6 ps x 284.4 ho7.674 ms per 31.6 seconds.

Measurement uncertainty (%) <+0.01

Verdict: PASS
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51334RRF.001 Page 28 of 84 2017-04-28



DEKRA Testing
Parque Tecnolog
¢/ Severo Ochoa

and Certification, S.A.U.
ico de Andalucia, D E K RA

n° 2 - 29590 Campanillas - Malaga - Espafia
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2. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE HS.

- Tx-time per hop = 1.631 ms (see next plot).

#5 Agilent

a Mkrl  1.631 ms

Ref 5 dBm #Atten 10 dB -B.83 dB
#Peak [1r

LgRv

Wl S2
53 MC
AR

£
FTun m rMﬂM Wh %ﬂw

Center 2.441 B85 GHz Span B Hz
Res BH 1 MHz #YBH 3 MHz Sweep 2065 ms (1008 pts)

- Number of hops over a period of 3 seconds = 16r{egeplot).

Ref 5 dBm #HAtten 18 dB

LgAw

W1 s2
3343

£t
58k

Center 2.441 888 GHz Span © Hz
Res BW 108 kHz #\EBH 300 kHz Sweep 3 5 (1088 pts)

Number of hops in the period specified in the regaents = (16 hops) x (31.6 s/ 3 s) = 168.53 hops.
Averaging time of occupancy = 1.631 ms x 168.53shw274.88 ms per 31.6 seconds.

Measurement uncertainty (%) <+0.01

Verdict: PASS

Report No: (NIE)
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ico de Andalucia, D E K RA

n° 2 - 29590 Campanillas - Malaga - Espafia

C.ILF. A29 507 456

3. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE I85.

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

a Mkrl 2882 ms

Ref 5 dBm #Atten 10 dB 812 dB
#Peak [1r 1

LgRv

Wl S2
53 MC

£ofh
FTun W W

Center 2.441 888 GHz Span B Hz
Res BH 1 MHz #UBH 3 MHz Sweep 3197 ms (1008 pts)

- Number of hops over a period of 3 seconds = 12r{egeplot).

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

3 Agilent

Ref § dBm #Atten 10 4B
#Peak

LaAw

W1 52
33045

AA
£
f>50k ~

Center 2.441 B88 GHz Span @ Hz
Res BW 108 kHz #\BH 300 kHz Sweep 3 5 (1OBB pts)

.

Averaging time of occupancy = 2.882 ms x 126.4 hof§4.28 ms per 31.6 seconds.

Measurement uncertainty (%) <+0.01

Verdict: PASS

Report No: (NIE)

51334RRF.001

Page 30 of 84

2017-04-28



DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia, D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.I.LF. A29 507 456

Modulation: m/4-DQPSK
1. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE 1.

- Tx-time per op = 385.7 us (see next plot).

a Mkrl  385.7 ps
Ref 5 dBm #Atten 10 dB @.55 dB

Loy

W1 52

53 WC
AA

£0f)

FTun W

Center 2.441 968 GHz Span @ Hz
Res BH 1 MHz #\BH 3 MHz Sweep 459 ps (1000 pts)

- Number of hops over a period of 1 second = 10 iseéplot).

- Agilent

Ref 5 dBm #Atten 10 dB

LgAw

WL 52
53 VS

AA
£if
55k

Center 2.441 888 GHz Span @ Hz
kes BH 188 kHz #YBH 308 kHz Sweep 1 5 (1008 pts)

Number of hops in the period specified in the resjaents = (10 hops) x (31.6 s/ 1 s) = 316 hops.
Averaging time of occupancy = 385.7 ps x 316 hop2+88 ms per 31.6 seconds.

Measurement uncertainty (%) <+0.01

Verdict: PASS
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia,
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.ILF. A29 507 456

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

- Tx-time per hop = 1.633 ms (see next plot).
4 Agilent

a Mkrl 1633 ms
Ref 5 dBm #Atten 10 dB B.61 dB
#Peak
Lag 1R 1

LgRv

Wl S2
53 MC

£0f):
FTun WMW

Center 2.441 888 GHz Span B Hz
Res BH 1 MHz #UBH 3 MHz Sweep 2.065 ms (1008 pts)

- Number of hops over a period of 1 seconds = 18r{egeplot).

Number of hops in the period specified in the regaents = (18 hops) x (31.6 s/ 3 s) = 189.6 hops.

LaAw

W1 52
33045

AA
£
f>5ak

Center 2.441 B88 GHz Span @ Hz
Res BW 108 kHz #\BH 300 kHz Sweep 3 5 (1OBB pts)

3 Agilent

Ref § dBm #Atten 10 4B
#Peak

.

Averaging time of occupancy = 1.633 ms x 189.6 hof69.62 ms per seconds.

B DEKRA

Measurement uncertainty (%) <+0.01

Verdict: PASS
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C.ILF. A29 507 456

3. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE I85.

- Tx-time per hop = 2.878 ms (see next plot).

a Mkrl 2878 ms

Ref 5 dBm #Atten 10 dB -B,39 dB
#Peak

LgRv

Wl S2
53 MC

£Cf):
FTun f# M\\M

Center 2.441 888 GHz Span B Hz
Res BH 1 MHz #UBH 3 MHz Sweep 3197 ms (1008 pts)

- Number of hops over a period of 3 seconds = 11r{egeplot).

LaAw

W1 52
33045

£(h:
50 M

3 Agilent

Ref § dBm #Atten 10 4B
#Peak

.

Center 2.441 B88 GHz Span @ Hz
Res BW 108 kHz #\BH 300 kHz Sweep 3 5 (1OBB pts)

B DEKRA

Number of hops in the period specified in the regaents = (11 hops) x (31.6 s/ 3 s) = 115.87 hops.
Averaging time of occupancy = 2.878 ms x 115.87shw333.46 ms per 31.6 seconds.

Measurement uncertainty (%) <+0.01

Verdict: PASS
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Modulation: 8-DPSK

B DEKRA

1. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE 11.

- Tx-time per hop = 385.7 us (see next plot).

# Agilent

a Mkrl 3857 ps

Ref 5 dBm #Atten 16 dB 8.3 dB

#Peak

1

1R

dB/
Offst
5.9
dB
LAy
WL §2
33 0C

AA
£
FTun

Center 2.441 B85 GHz
Res BH 1 MHz

I |I1 1T T T T I I

4

Span B Hz

#YBH 3 MHz Sweep 409 ps (1000 pts)

- Number of hops over a period of 1 second = 9 (sgéplot).

Ref 5 dBm #Atten 18 dB

dB
LgRv
WL §2
53 U8
AA
£Cf):
58k w

Center 2.441 G886 GHz
Res BW 108 kHz

#yBH 366 kHz

Span B Hz
Sweep 1 s (1008 pts)

Number of hops in the period specified in the regaents = (9 hops) x (31.6 s/ 1 s) = 284.4 hops.
Averaging time of occupancy = 385.7 us x 284.4 hef39.69 ms per seconds.

Measurement uncertainty (%)

<+0.01

Verdict: PASS
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C.ILF. A29 507 456

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

- Tx-time per hop = 1.633 ms (see next plot).
4 Agilent

a Mkrl 1633 ms

Ref 5 dBm #fAtten 18 dB 8.83 dB

#Peak
Log
18
dB/
Dffst
5.9
dB

LgRv

Wl S2
53 MC

£Cf):
FTun

iR i

QAL G ey

) b

Center 2.441 888 GHz Span B Hz
Res BH 1 MHz #UBH 3 MHz Sweep 2.065 ms (1008 pts)

- Number of hops over a period of 3 seconds = 14r{egeplot).

3 Agilent

Ref § dBm

#Peak

#Atten 10 4B

LaAw

W1 52
33045

AA
£0f: l
F>50K

.

Center 2.441 B88 GHz Span @ Hz
Res BW 108 kHz #\BH 300 kHz Sweep 3 5 (1OBB pts)

B DEKRA

Number of hops in the period specified in the regaents = (14 hops) x (31.6 s/ 3 s) = 147.47 hops.
Averaging time of occupancy = 1.633 ms x 147.47shw240.81 ms per 31.6 seconds.

Measurement uncertainty (%) <+0.01

Verdict: PASS
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3. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE I85.

- Tx-time per hop = 2.881 ms (see next plot).

- Number of hops over a period of 3 seconds = 12r{egeplot).

Number of hops in the period specified in the regaents = (12 hops) x (31.6 s/ 3 s) = 126.4 hops.
Averaging time of occupancy = 2.881 ms x 126.4 hof$4.16 ms per 31.6 seconds.

B DEKRA

Ref 5 dBm #Atten 18 dB

#Peak

a Mkrl

2881 ms
8,58 dB

LgRv

Wl S2
53 MC

£Cf):
FTun

Center 2.441 G886 GHz
Res BH 1 MHz

#YBH 3 MHz

ol

Span B Hz
Sweep 3197 ms (1008 pts)

3 Agilent

Ref § dBm #Atten 10 4B

#Peak

LaAw

W1 52
33045

£
f>5ak

Center 2.441 B88 GHz
Res BW 108 kHz

sYBH 300 kHz

.

Span @ Hz
Sweep 3 5 (1OBB pts)

Measurement uncertainty (%)

<+0.01

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

SPECIFICATION

For frequency hopping systems operating in the 248B.5 MHz band employing at least 75 hopping

channels: 1 watt (30 dBm). The e.i.r.p. shall n@eed 4 W (RSS-247).

MAXIMUM OUTPUT POWER. See next plots.
Declared maximum antenna gain: +3 dBi.

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

power.

Modulation: GFSK

D DEKRA

Lowest frequency

Middle frequency

Highest frequency

2402 MHz 2441 MHz 2480 MHz
Maximum peak power (dBm) -2.63 -1.16 -1.41
Maximum EIRP power (dBm) 0.37 1.84 1.59
Measurement uncertainty (dB) <+0.78

Modulation:I1/4-DQPSK (2Mbps)

Lowest frequency

Middle frequency

Highest frequency

2402 MHz 2441 MHz 2480 MHz
Maximum peak power (dBm) -3.84 -2.32 -2.62
Maximum EIRP power (dBm) -0.84 0.68 0.38
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) -3.53 -2.05 -2.37
Maximum EIRP power (dBm) -0.53 0.95 0.63
Measurement uncertainty (dB) <+0.78

The maximum directional gain of the antenna is tess 6 dBi and therefore the maximum output powerot

required to be reduced from the stated values.

Verdict: PASS
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PEAK OUTPUT POWER (CONDUCTED).

GFSK Lowest Channel: 2402 MHz.
# Agilent

Modulation:

Ref 5 dBm Atten 18 dB . -2.63 dBm
#Peak

LgAw

Wl 52
53 FC

£0f:
FTun
Swp

Center 2.482 BB GHz Span 18 MHz
#Res BH 2 MHz #+VBH & MHz Sweep 1.BG6 ms (1060 prs)

Modulation: GFSK Middle Channel: 2441 MHz.

Ref 5 dBEm Atten 18 dB . -1.16 dBm

LgAw

Wl 52
53 FC

£0f:
FTun
Swp

Center 2.441 886 GHz Span 18 MHz
#Res BH 2 MHz #+VBH & MHz Sweep 1.BG6 ms (1060 prs)
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PEAK OUTPUT POWER (CONDUCTED).
Modulation: GFSK Highest Channel: 2480 MHz.

# Agilent

Ref 5 dBm Atten 18 dB . -1.41 dBm
#Peak 1

LgAw ‘

Wl 52
53 FC

£0f:
FTun
Swp

Center 2,480 08B GHz Span 18 MHz
#Res BH 2 MHz #+VBH & MHz Sweep 1.BG6 ms (1060 prs)

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

Ref 5 dBEm Atten 18 dB . -3.64 dBm

'_
[
=]

K

B/ 7 NG

3

ey

A J I

LgAw

Wl 52
53 FC

£0f:
FTun
Swp

Center 2.482 BB GHz Span 18 MHz
#Res BH 2 MHz #+VBH & MHz Sweep 1.BG6 ms (1060 prs)
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PEAK OUTPUT POWER (CONDUCTED)
Modulation:I1/4-DQPSK
# Agilent

Ref 5 dBm

Middle Channel: 2441 MHz.

Atten 18 dB

#Peak

K

L]

ﬂ‘—'n’ﬂ
LgAw

Wl 52

53 FC

£0f:
FTun

Swp

Center 2.441 @086 GHz

#Res BH 2 MHz

Modulation:I1/4-DQPSK

#BW & MHz

Highest Channel: 2480 MHz.

Span 18 MHz
Sweep 1.BG6 ms (1060 prs)

Atten 18 dB

LgAw
b1 352

53 FC

£0f:
FTun

Swp

Center 2.430 806 GHz

#Res BH 2 MHz

#BW & MHz

Span 18 MHz
Sweep 1.BG6 ms (1060 prs)
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PEAK OUTPUT POWER (CONDUCTED).

8-DPSK Lowest Channel: 2402 MHz
# Agilent

Modulation:

Ref 5 dBm Atten 18 dB . -3.53 dBm
#Peak |

B/ v T

N

LgAw

Wl 52
53 FC

£0f:
FTun
Swp

Center 2.482 BB GHz Span 18 MHz
#Res BH 2 MHz #+VBH & MHz Sweep 1.BG6 ms (1060 prs)

Modulation: 8-DPSK Middle Channel: 2441 MHz.

Ref 5 dBm Atten 18 dB -2.85 dBm
#Peak 1

Log (_,___JL__\‘

18

dB/

Offst
6.9 / \
dB

LgAw

Wl 52
53 FC

£0f:
FTun
Swp

Center 2.441 886 GHz Span 18 MHz
#Res BH 2 MHz #+VBH & MHz Sweep 1.BG6 ms (1060 prs)
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PEAK OUTPUT POWER (CONDUCTED).

Modulation: 8-DPSK Highest Channel: 2480 MHz.
# Agilent

Ref 5 dBm Atten 18 dB . -2.37 dBm
#Peak T

LgAw

Wl 52
53 FC

£0f:
FTun
Swp

Center 2,480 08B GHz Span 18 MHz
#Res BH 2 MHz #+VBH & MHz Sweep 1.BG6 ms (1060 prs)
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FCC Section 15.247 Subclause (d) / RSS-247 Clagse. Band-edge compliance of conducted emissions
(Transmitter)

SPECIFICATION
Emissions outside the frequency band in whichnkenitional radiator is operating shall be at I€8&tB below the
highest level of the desired power.

RESULTS:
Modulation: GFSK

1. LOW FREQUENCY SECTION 2402 MHz (HOPPING OFF)eS®xt plot.

a Mkrl 2.588 MHz
Ref 5 dBm Atten 10 dB 41.88 dB

iR

Start 2.390 090 GHz Stop 2.405 @08 GHz
#Res BN 180 kHz #UBH 308 kHz Sweep 1,465 ms (1080 pts)

Verdict: PASS
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C.ILF. A29 507 456

2. HIGH FREQUENCY SECTION 2480 MHz (HOPPING OFFgehext plot.

D DEKRA

# Agilent

Ref 5 dBm

#Paak

Atten 18 dB

&

Mkrl -3.378 MHz
47.44 dB

1

f%
A
\

{ i

J

NYA T
|

ik

(\IA."H il

SRR UL

LI

M Mttt

Start 2.475 008 GHz
#Res BH 188 kHz

Verdict: PASS

3. LOW FREQUENCY SECTION (HOPPING ON). See nexiplo

Stop 2.498 B89 GHz

#\YBH 388 kHz Sweep 1.465 ms (1808 pts)

Atten 18 dB

a Mkrl 2.462 MHz
48.93 dB

Al

il

!

g Vil 1Y

Start 2.399 000 GHz
#Res BH 180 kHz

Verdict: PASS

Stop 2.405 B89 GHz

#\JBH 308 kHz Sweep 1.465 ms (1060 prs)
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4. HIGH FREQUENCY SECTION (HOPPING ON). See nexitpl

a Mkrl -3.363 MHz
Ref 5 dBm Atten 10 dB 48.91 dB

#Peak 1

&
- AVAVAVILVAVR

V VoW ‘1\
dB |

ol \
-21.6

R
& WA g 1,

Start 2.475 800 GHz Stop 2.498 808 GHz
#Res BH 100 kHz #\JBH 308 kHz Sweep 1.465 ms (1060 prs)

Verdict: PASS

Measurement uncertainty (dB) <+2.03
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Modulation: TI/4-DQPSK
1. LOW FREQUENCY SECTION 2402 MHz (HOPPING OFF)eS®xt plot.

# Agilent

a Mrl 2.287 MHz

Ref 5 dBm Atten 18 dB 37.35 4B
#Peak

¥ ¥
W1 52 f"\uﬂ \U Lff V

33 FC V

E(fﬁﬂ anﬁ' ﬂfﬂwf IJ

FTun. WWMWW

Swp

Start 2.390 800 GHz Stop 2.405 A08 GHz
#Res BH 100 kHz #\JBH 308 kHz Sweep 1.465 ms (1060 prs)

Verdict: PASS
2. HIGH FREQUENCY SECTION 2480 MHz (HOPPING OFFgehext plot.

a Mkrl -3.694 MHz
Ref 5 dBm Atten 18 dB 44,42 4B
#Peak
Log <1>

10
dB/ / WL\
Offst

6.9 [ \
dB

DI J \
—24.9

dBm /4
LgAw r'h\ Jﬂl [

VAU o

o
£ R VAY
FTun MW
Swp
Start 2.475 800 GHz Stop 2.498 808 GHz
#Res BH 100 kHz #\JBH 308 kHz Sweep 1.465 ms (1060 prs)

Verdict: PASS
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D DEKRA

3. LOW FREQUENCY SECTION (HOPPING ON). See nexitplo

# Agilent

Ref 5 dBm Atten 18 dB

a Mkrl 2,673 MHz
39.15 dB

#Paak

i

it i

M
40, sl AL

Start 2.399 008 GHz
#Res BH 188 kHz #\YBH 388 kHz

Verdict: PASS

Stop 2.405 @08 GHz
Sweep 1,465 ms (1008 prs)

4. HIGH FREQUENCY SECTION (HOPPING ON). See nexitpl

Ref 5 dBm Atten 18 dB

a Mkrl -4.174 MHz
28.739 dB

1o www/ﬂ\

Offst \

ol \
-24.9

|

i
Wl 2 M‘{%

(AR TPRIRI

Start 2.475 008 GHz
#Res BH 180 kHz #\YBH 380 kHz

Verdict: PASS

Stop 2.498 808 GHz
Sweep 1.465 ms (1060 prs)

Measurement uncertainty (dB)

<+2.03
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Modulation: 8-DPSK
1. LOW FREQUENCY SECTION 2402 MHz (HOPPING OFF)eS®xt plot.

D DEKRA

# Agilent

Ref 5 dBm

#Peak

Start 2.399 000 GHz
#Res BH 180 kHz

Verdict: PASS

a Mkrl 2.538 MHz

Atten 10 dB 37.87 dB

“l

Pl A

Stop 2.405 B89 GHz

#\JBH 308 kHz Sweep 1.465 ms (1060 prs)

2. HIGH FREQUENCY SECTION 2480 MHz (HOPPING OFFgehext plot.

# Agilent

Ref 5 dBm

#Paak

Start 2.475 008 GHz
#Res BH 188 kHz

Verdict: PASS

a Mkrl -3.393 MHz

Atten 10 dB 44.35 dB

fﬂ%\

|

%=

i

.
B RATA .

Stop 2.498 B89 GHz

#\YBH 388 kHz Sweep 1.465 ms (1808 pts)
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2 - 29590 Campanillas - Malaga - Espafia

3. LOW FREQUENCY SECTION (HOPPING ON). See nexitplo

4. HIGH FREQUENCY SECTION (HOPPING ON). See nexitpl

D DEKRA

# Agilent

Ref 5 dBm Atten 18 dB

a Mkrl 2.643 MHz
39.84 dB

#Paak

1

e e

iy
A

[t
| —=
.
=

Tl

208 PO R

N

Wl

Start 2.399 008 GHz

#Res BH 100 kHz #\JBH 388 kHz
Verdict: PASS

Stop 2.405 @08 GHz
Sweep 1,465 ms (1008 prs)

Ref 5 dBm Atten 18 dB

a Mkrl -3.649 MHz
47.39 dB

) [t Tl
|

ol ]
-24.8

dBm \

Wl 52 VMLML

.——{};

=1

|

Start 2.475 008 GHz

#Res BH 100 kHz #\JBH 308 kHz
Verdict: PASS

Stop 2.498 808 GHz
Sweep 1.465 ms (1060 prs)

Measurement uncertainty (dB)

<+2.03
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FCC Section 15.247 Subclause (d) / RSS-247 Clause &Emission limitations conducted (Transmitter)

SPECIFICATION

In any 100 kHz bandwidths outside the frequencydbarwhich the intentional radiator is operatirge tadio
frequency power that is produced by the intentioadiator shall be at least 20dB below that in6@ kHz
bandwidth within the band that contains the highestl of the desired power.

RESULTS:

Modulation: GFSK
1. LOWEST CHANNEL (2402 MHz): 30 MHz-25 GHz (seextglot).

# Agilent

Ref 5 dBm #fAtten 10 dB

A

Start 30 MHz Stop 25.088 GHz
#Res BH 188 kHz #\JBW 3008 kHz Sweep 2387 5 (8192 pts)

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

2 Agilent

D DEKRA

Ref 5 dBm #Atten 10 dB

#Peak

£
FTun
Swp

Start 30 MHz

#Res BH 108 kHz #YEBH 300 kHz

Note: The peak above the limits is the carrierdieatpy.
Verdict: PASS

3. HIGH CHANNEL (2480 MHz): 30 MHz-25 GHz (see ngatot).

Stop 25.800 GHz
Sweep 2,387 5 (8192 pts)

% Agilent

Ref 5 dBm #Atten 18 dB

£
FTun
Swp

Start 38 MHz

#Res BH 100 kHz #YEH 300 kHz

Note: The peak above the limits is the carrierdieatpy.
Verdict: PASS

Stop 25.008 GHz
Sweep 2.387 5 (8192 pts)

Measurement uncertainty (dB)

<+2.03
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Modulation: TI/4-DQPSK
1. LOWEST CHANNEL (2402 MHz): 30 MHz-25 GHz (seextglot).

3 Agilent

D DEKRA

Ref 5 dBm #Atten 10 dB

£
FTun
Swp

Start 30 MHz
#Res BH 186 kHz #WBW 300 kHz

Note: The peak above the limits is the carrierdetry.
Verdict: PASS
2. MIDDLE CHANNEL (2441 MHz): 30 MHz-25 GHz (see xteplot).

Stop 25,080 GHz
Sweep 2.387 5 (8192 pts)

3 Agilent

Ref 5 dBm #Atten 10 dB

£
FTun
Swp

Start 30 MHz
#Res BH 186 kHz #WBW 300 kHz

Note: The peaks above the limits are the carregufencies.
Verdict: PASS

Stop 25,080 GHz
Sweep 2.387 5 (8192 pts)
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3. HIGH CHANNEL (2480 MHz): 30 MHz-25 GHz (see ngatot).

= Agilent

D DEKRA

Ref 5 dBm #fAtten 10 dB

£
FTun
Swp

Start 30 MHz

#Res BH 100 kHz #WBH 300 kHz

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

Verdict: PASS

Stop 25.088 GHz

Sweep 2.387 5 (8192 pts)

Measurement uncertainty (dB)

<+2.03
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Modulation: 8-DPSK
1. LOWEST CHANNEL (2402 MHz): 30 MHz-25 GHz (seextglot).

Ref 5 dBm #Atten 10 dB

£t
FTun
Swp

Start 38 MHz Stop 25.808 GHz
#Res BH 108 kHz #\JBH 308 kHz Sweep 2.387 5 (8192 pts)

Note: The peak above the limits is the carrierdietry.
Verdict: PASS
2. MIDDLE CHANNEL (2441 MHz): 30 MHz-25 GHz (see xteplot).

= Agilent

Ref 5 dBm #Atten 10 dB

Start 30 MHz Stop 25.080 GHz
#Res BH 100 kHz #WBW 308 kHz Sweep 2.387 5 (8192 pts)

Note: The peaks above the limit are the carriegrfemcies.
Verdict: PASS
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3. HIGH CHANNEL (2480 MHz): 30 MHz-25 GHz (see ngatot).

3% Agilent

Ref 5 dBm #fAtten 10 dB

#Peak

WMWW

Start 30 MHz Stop 25.088 GHz
#Res BH 188 kHz #\JBW 3008 kHz Sweep 2.387 5 (8192 pts)

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

Verdict: PASS

Measurement uncertainty (dB) <+2.03

D DEKRA
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D DEKRA

FCC Section 15.247 Subclause (d) / RSS-247 Clause BEmission limitations radiated (Transmitter)
SPECIFICATION

Radiated emissions which fall in the restricteddsaas defined in §15.205(a), must also comply thighradiated
emission limits specified in §15.209(a) (see 815(2JRSS-Gen):

Frequency Range | Field strength (uV/m Field strength Measurement
(MH2z) (dBuV/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 asetiaan measurements employing CISPR quasi-peastdete
except for the frequency bands 9-90 kHz, 110-499 &ktd above 1000 MHz. Radiated emission limithésé
three bands are based on measurements employangeage detector.

For average radiated emission measurements ab@®@MBz, there is also a limit corresponding to Babove
the indicated values in the table is specified winerasuring with peak detector function.

RSS-247 Attenuation below the general field strength tsxspecified in RSS-Gen is not required.

RESULTS:

The situation and orientation was varied to find thaximum radiated emission. It was also rotate@f a@d the
antenna height was varied from 1 to 4 meters tbthe maximum radiated emission.

Measurements were made in both horizontal andcadplanes of polarization.

All tests were performed in a semi-anechoic chanalber distance of 3 m for the frequency range 3QzMBI0O
MHz and at distance of 1m for the frequency ran@Hz-25 GHz.

The field strength is calculated by adding coratcfiactor to the measured level from the spectraoalyaer. This
correction factor includes antenna factor, cabds lnd pre-amplifiers gain.

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

Note: The spurious emissions below 1 GHz do noeddpn either the operating channel or the modurati
mode selected in the EUT.

Spurious levels operating (radiated) closest tdt.lim

Spurious frequency Polarization Detector Emission Level Measurement

(MH2z) (dBuV/m) Uncertainty (dB
166.40625 H Quasi-Peak 38.96 +3.88
260.01125 H Quasi-Peak 35.95 + 3.88
576.43333 Y% Quasi-Peak 45.95 +3.88
767.28083 H Quasi-Peak 41.46 + 3.88
776.77787 H Quasi-Peak 38.91 + 3.88
785.99375 H Quasi-Peak 41.26 + 3.88

Frequency range 1 GHz-25 GHz

The results in the next tables show the maximumsomed levels in the 1-25 GHz range including thatrigted
bands 2.31-2.39 GHz and 2.4835-2.5 GHz (see netg)pl

Modulation: GFSK

1. CHANNEL: LOWEST (2402 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBpV/m) Uncertainty (dB
1.06410 H Peak 42.45 +4.87
1.49923 H Peak 43.34 +4.87
1.59683 H Peak 46.57 +4.87
1.67980 Y% Peak 43.35 +4.87
1.72790 v Peak 43.80 +4.87
1.77610 Y% Peak 46.58 +4.87
2.49017 H Peak 46.21 +4.87
3.66825 Y% Peak 40.77 +4.87
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2. CHANNEL: MIDDLE (2441 MHz).

B DEKRA

Spurious frequency Polarization Detector Emission Level Measurement
(GH2z) (dBuV/m) Uncertainty (dB
1.06082 Y, Peak 46.90 +4.87
1.59803 H Peak 48.10 +4.87
1.67983 Y% Peak 46.21 +4.87
1.72770 H Peak 44.32 +4.87
1.77570 v Peak 46.22 +4.87
3.66825 H Peak 45.83 +4.87
3.72875 H Peak 42.75 +4.87
4.88175 Y% Peak 41.67 +4.87
3. CHANNEL: HIGHEST (2480 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBpV/m) Uncertainty (dB
1.06410 H Peak 41.88 +4.87
1.59637 H Peak 46.49 +4.87
1.60790 Y% Peak 48.60 +4.87
1.68010 H Peak 43.32 +4.87
1.72890 % Peak 44.38 +4.87
1.77597 H Peak 45.47 +4.87
2.48361 V Peak 53.30 +4.87
3.66825 H Peak 45.97 +4.87
Verdict: PASS
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Modulation:T1/4-DQPSK

1. CHANNEL: LOWEST (2402 MHz).

D DEKRA

Spurious frequency Polarization Detector Emission Level Measurement
(GH2) (dBuV/m) Uncertainty (dB
1.06303 H Peak 42.10 +4.87
1.59683 H Peak 47.60 +4.87
1.67977 H Peak 43.90 +4.87
1.72803 V Peak 43.72 +4.87
1.77623 H Peak 47.07 +4.87
2.34900 Y% Peak 46.38 +4.87
3.66775 H Peak 45.86 +4.87
2. CHANNEL: MIDDLE (2441 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz2) (dBuV/m) Uncertainty (dB
1.59423 H Peak 47.04 +4.87
1.68083 H Peak 43.67 +4.87
1.72737 % Peak 43.54 +4.87
1.77483 V Peak 46.59 +4.87
2.24510 % Peak 46.85 +4.87
2.33508 H Peak 44.81 +4.87
2.38818 H Peak 47.10 +4.87
2.49395 H Peak 49.34 +4.87
2.63697 H Peak 47.50 +4.87
3.66825 Y% Peak 45.75 +4.87
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51334RRF.001 Page 59 of 84 2017-04-28



DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia, D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.I.LF. A29 507 456

3. CHANNEL: HIGHEST (2480 MHz).

Spurious frequency Polarization Detector Emission Level Measurement

(GH2z) (dBuV/m) Uncertainty (dB
1.06750 H Peak 49.28 +4.87
1.59790 H Peak 46.80 +4.87
1.72810 Y, Peak 44.24 +4.87
1.77617 H Peak 46.98 +4.87
2.03057 Y% Peak 48.62 +4.87
2.26577 H Peak 46.25 +4.87
2.32074 Y% Peak 45.76 +4.87
2.37379 Y% Peak 46.03 +4.87
2 48352 y Peak 62.24 +4.87
Average 38.52 +4.87
2.49000 H Peak 47.19 +4.87
3.66775 H Peak 45.55 +4.87
7.67475 V Peak 41.39 +4.87

Verdict: PASS
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Modulation: 8-DPSK

1. CHANNEL: LOWEST (2402 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBpV/m) Uncertainty (dB
1.59770 H Peak 48.98 +4.87
1.68003 H Peak 43.80 +4.87
1.72843 V Peak 45.03 +4.87
1.77583 Y% Peak 45.90 +4.87
2.24497 Y% Peak 47.43 +4.87
2.34887 Y% Peak 47.22 +4.87
2.48977 H Peak 48.83 +4.87
2.55917 H Peak 48.96 +4.87
3.66775 H Peak 47.24 +4.87
6.75675 Y, Peak 42.09 +4.87

2. CHANNEL: MIDDLE (2441 MHz).

Spurious frequency Polarization Detector Emission Level Measurement

(GHz) (dBpV/m) Uncertainty (dB
1.50110 Y, Peak 4414 +4.87
1.59543 V Peak 45.82 +4.87
1.67997 V Peak 44.92 +4.87
1.72783 H Peak 43.47 +4.87
1.77617 H Peak 46.43 +4.87
1.87177 V Peak 42.86 +4.87
2.24490 % Peak 47.83 +4.87
2.33510 Y% Peak 45.55 +4.87
2.38798 V Peak 48.25 +4.87
2.49405 V Peak 47.87 +4.87
2.63757 H Peak 46.57 +4.87
3.66775 H Peak 47.26 +4.87
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3. CHANNEL: HIGHEST (2480 MHz).

Spurious frequency Polarization Detector Emission Level Measurement

(GH2z) (dBuV/m) Uncertainty (dB
1.59937 H Peak 48.95 +4.87
1.67990 Y% Peak 4353 +4.87
1.72817 H Peak 43.75 +4.87
2.03130 H Peak 47.63 +4.87
2.26597 V Peak 47.14 +4.87
2.32119 V Peak 45.08 +4.87
2.37379 V Peak 47.15 +4.87
5 48351 v Peak 61.27 +4.87
Average 37.05 +4.87
2.48991 Vv Peak 46.17 + 4.87
3.66775 H Peak 46.66 +4.87

Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.

RBW 100 kHz
VBW 300 kHz

Ref 70 dBuv/m Att 0 dB SWT 100 ms
70

60

vIEW

50

FCC|15

4

| I | . [ |

10

o

--10

-20
-30

Start 30 MHz 97 MHz/ Stop 1 GHz

(This plot is valid for all three channels andrathdulation modes).
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FREQUENCY RANGE 1 GHz to 3 GHz.
Modulation: GFSK

CHANNEL: Lowest (2402 MHZz).

MultiView Spectrum D
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Note: The peak shown in the plot above the lingtéhe carrier frequency.

3.0 GHz

CHANNEL: Middle (2441 MHz).

MultiView Spectrum D
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Note: The peak shown in the plot above the lingtéhe carrier frequency.

3.0 GHz
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CHANNEL.: Highest (2480 MHz).

Multiview Spectrum D
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Note: The peak shown in the plot above the lingsitde carrier frequency.

Modulation:T1/4-DQPSK
CHANNEL: Lowest (2402 MHz).

MultiView Spectrum D
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Note: The peak shown in the plot above the lingsitde carrier frequency.
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CHANNEL: Middle (2441 MHz).

MultiView Spectrum
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Note: The peak shown in the plot above the lingsitde carrier frequency.

CHANNEL: Highest (2480 MHz).

MultiView Spectrum
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Note: The peak shown in the plot above the lingsitde carrier frequency.

3.0 GHz
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Modulation: 8-DPSK
CHANNEL: Lowest (2402 MHz).

MultiView Spectrum
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Note: The peak shown in the plot above the lingsitde carrier frequency.

CHANNEL: Middle (2441 MHz).

MultiView Spectrum
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CHANNEL.: Highest (2480 MHz).

MultiView Spectrum
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FREQUENCY RANGE 3 GHz to 18 GHz.
Modulation: GFSK
CHANNEL: Lowest (2402 MHZz).

CHANNEL: Middle (2441 MHz).

MultiView Spectrum
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CHANNEL.: Highest (2480 MHz).
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CHANNEL: Middle (2441 MHz).

MultiView Spectrum
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Modulation: 8-DPSK
CHANNEL: Lowest (2402 MHz).
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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 andrathdulation modes).
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FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTED B\ND)
CHANNEL: Lowest
Modulation: GFSK
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Modulation:T1/4-DQPSK
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Modulation: 8-DPSK

Multiview Spectrum D
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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. (RESTRICTEDBAND)
CHANNEL: Lowest
Modulation: GFSK
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Modulation: 8-DPSK

Multiview Spectrum D
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Modulation:I1/4-DQPSK
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