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FCC LISTED, REGISTRATION Informe de ensayo n°:

/s
il\____/ Z E C NUMBER: 720267 Test report No:
N

IC LISTED REGISTRATION
E N S A Y 0 S NUMBERIC4621A-1 NIE: 48193RRF.001A1

N° S1/LE147

Test report (Modification 1)

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

Radio Frequency Devices. Operation within the bands 902 - 928 MHz, 2400 -2483.5 MHz, and
5725 - 5850 MHz.
Digital Transmission Systems (DTSs), Frequency Hopping Systems (FHSs) and Licence-Exempt
Local Area Network (LE-LAN) Devices.
5 General Requirements and Information for the Certification of Radio Apparatus.

Identificacion del objeto ensayado............ceu.... *  Automotive Radio with Navigation

Identification of item tested

Marca

Trademark Panasonic

Modelo y/o referencia tipo ......ccecerecrursuesucsrecnenne :

CA-170-CTPL-HS

Model and /or type reference

Other identification of the product .................... : S/N: TM9 8600028 & T M9 8 6 00002
FCC ID: ACJ-CA-170-CTPLHS
IC: 216B-CA170CTPLHS

Final HW version : VP4R MY17 US HW

Final SW version : VP4AR MY17 US SW

Caracteristicas ¢ Navi, Tuner, SXM, GPS, Class D Amp, Modem, BT

Features

Fabricante ¢ Panasonic Automotive Systems Company of America

Manufacturer 776 Highway 74 South, Peachtree City, GA 30269, USA.

Método de ensayo solicitado, norma............c..... ¢ USA FCC Part 15.247 10-1-15 Edition: Operation within 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: Radiated emission limits;
general requirements.

CANADA RSS-247 Issue 1 (May 2015).
CANADA RSS-Gen Issue 4 (November 2014).

Guidance for Performing Compliance Measurements on Digital
Transmission Systems (DTS) Operating Under §15.247 558074 D01
DTS Meas Guidance v03r05 dated 04/08/2016.

ANSI C63.10-2013: American National Standard for Testing Unlicensed
Wireless Devices.

Resultado : IN COMPLIANCE
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Competences and guarantees

AT4 wireless 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.

AT4 wireless 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.

AT4 wireless 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: IC 4621A-1.

In order to assure the traceability to other national and international laboratories, AT4 wireless has a calibration and
maintenance program for its measurement equipment.

AT4 wireless 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 AT4 wireless at the time of performance of the test.

AT4 wireless 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 AT4 wireless.

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
AT4 wireless.

4. This test report cannot be used partially or in full for publicity and/or promotional purposes without previous written
permission of AT4 wireless and the Accreditation Bodies.

Uncertainty

Uncertainty (factor k=2) was calculated according to the AT4 wireless internal document PODTO000.

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
48193D/005 Connection cable - - 2016-04-05
48193D/033 Antenna Holder 81036-D --- 2016-04-05
48193D/034 Antenna --- - 2016-04-05
48193D/060 Carplay telematic unit CA-170-CTPL-HS T M9 8 6 00028 2016-05-18
48193D/062 Faceplate - - 2016-05-18
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Auxiliary elements used with the sample S/01:

D DEKRA

Control N° Description Serial N° Date of reception
48193D/010 PCB -—- - 2016-04-28
48193D/017 USB adaptor — - 2016-04-28
48193D/028 USB cable — . 2016-04-28
48193D/029 TTL cable 2016-04-28

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

Sample S/02 is composed of the following elements:

Control N° Description Serial N° Date of reception
48193D/005 Connection cable -— -— 2016-04-05
48193D/007 Carplay telematic unit with CA-170-CTPL-HS T M9 8 6 00002 2016-04-28

temporary antenna connector

Auxiliary elements used with the sample S/02:

Control N° Description Serial N° Date of reception
48193D/010 PCB - - 2016-04-28
48193D/017 USB adaptor - - 2016-04-28
48193D/028 USB cable - - 2016-04-28
48193D/029 TTL cable - --- 2016-04-28

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

Test sample description

The test sample consists of a Radio (T1 J6, QNX6.6) with Navi, Tuner, SXM, GPS, Class D Amp, Modem, BT.

Identification of the client
Panasonic Automotive Systems Company of America

776 Highway 74 South, Peachtree City, GA 30269, USA

Testing period
The performed test started on 2016-05-23 and finished on 2016-05-31.

The tests have been performed at AT4 wireless.
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Environmental conditions

AT4@ B DEKRA

WireLess
a DEKRA company

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

Temperature Min. _ > Ooc
Max. =35°C
Relative humidity ﬁ:; ::27(; (ZZ
Shielding effectiveness > 100 dB
Electric insulation >10kQ
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
S — 0,

Relative humidity ﬁ:; =2;)5/‘(’)A>

Aiir pressure

Min. = 860 mbar
Max. = 1060 mbar

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

Normal site attenuation (NSA)

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

Field homogeneity

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

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 >10kQ
Reference resistance to earth <1Q
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Modifications to the reference test report

It was introduced the following modifications in respect to the test report number 48193RRF.001 related with the same
samples, in the next clauses and sub-clauses:

Clauses / Sub-clauses Modification Justification
Cover The model has been deleted from Typo error
Trademark
Cover Manufacturer’s data has been actualized Client’s request

This modification test report cancels and replaces the test report 48193RRF.001

Remarks and comments

1: 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.

Radiated Measurements

Last Cal. date Cal. due date
Semianechoic Absorber Lined Chamber ETS FACT3

1. 200STP N.A. N.A.

2. BiconicalLog antenna ETS LINDGREN 3142E 2014/03 2017/03

3. Multi Device Controller EMCO 2090 N.A. N.A.
Double-ridge Guide Horn antenna 1-18 GHz

4. SCHWARZBECK BBHA 9120 D 2013711 2016711
Broadband Horn antenna 18-40 GHz

5 SCHWARZBECK BBHA 9170 2014/03 2017/03

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 10 MHz-6 GHz SCHWARZBECK

8. BBV9743 2015/09 2016/09

9. 10{11:1 g_rlel—\';}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

AT4@

o DEKRA company

D DEKRA

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

1.- BTLE

FCC PART 15 PARAGRAPH / RSS-247

VERDICT

NA| P ] F [NM

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

Section 15.247 Subclause (b) / RSS-247 5.4. (4) Maximum output power and P
antenna gain

Section 15.247 Subclause (d) / RSS-2475.5 ... 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. (2) Power spectral density P

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

2.- BT EDR
FCC PART 15 PARAGRAPH / RSS-247 VERDICT

NA| P | F [NM

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

Emission limitations radiated
(Transmitter)

FCC 15.247 Subclause (a) (1) / RSS-247 Clause 5.1 (2) 20 dB Bandwidth and Carrier P
frequency separation

FCC 15.247 Subclause (a)(1)(iii) / RSS-247 Clause 5.1 (4) Number of hopping channels P

FCC 15.247 Subclause (a)(1)(iii) / RSS-247 Clause 5.1 (4) Time of occupancy (Dwell P
Time)

FCC 15.247 Subclause (b) / RSS-247 Clause 5.4 (2) Maximum peak output power P
and antenna gain

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

P
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Appendix A — Test result (Bluetooth Low Energy)
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TEST CONDITIONS

Power supply (V):
Vhominal = 12.9 Vdc

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

Declared Gain for antenna (maximum) = 0 dBi

TEST FREQUENCIES:

Lowest channel: 2402 MHz
Middle channel: 2440 MHz
Highest channel: 2480 MHz

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 (wooden) platform 1.5 meter 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.

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

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

Spectrum analyser

Shielded Control RoomFor
Radiated Measurements

Radiated measurements setup f> 1 GHz

VWAWWWWWWWAWWAVVY

Preamplifier Hom antenna

EUT

1 m distance

Spectrum
analyser

Shielded control room for
radiated measurements
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Occupied Bandwidth
RESULTS

(see next plots).

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2440 MHz 2480 MHz
99% bandwidth (MHz) 1.061 1.061 1.061
-26 dBc bandwidth (MHz) 1.248 1.248 1.251
Measurement uncertainty (kHz) <+ 5.0
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Lowest Channel

3 Agilent

Ref 5 dBm #Atten 20 dB
#Peak

L
oy NJ(\W (R

LagAw

Ml 352
Center 2,482 080 GHz Span 3 MHz
#Res BH 30 kHz #+VBH 386 kHz Sweep 3.13 ms (1000 prs)

Occupied Bandwidth Occ BH % PWr  99.80 ¥
1.0610 MHz x dB  -26.00 dB

Transmit Fre¢g Error  5.143 kHz
% dB Bandwuidth 1.248 MHz

Middle Channel

3 Agilent

Ref 5 dBm #Atten 20 dB
#Peak

Log
rJhJﬂJxrwf | —

LeAw

Ml s2
Center 2.440 800 GHz Span 3 MHz
#Res BW 30 kHz #BH 306 kHz Sweep 3.13 ms (10608 pts)

Occupied Bandwidth Occ BH % Pur  99.00 ¥
1.9608 MHz x dB  -26.00 dB

Transmit Freq Error  5.891 kHz
% dB Bandwuidth 1.248 MHz

Report No: (NIE)
48193RRF.001A1 Page 14 of 128 2016-06-29



AT4 wireless, S.A.U.

Parque Tecnologico de Andalucia, \(@ DE KR A
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - Espafia WirELESS
www.atdwireless.com - C.I.F. A29 507 456 o DEKRA company

Highest channel
3 Agilent
Ref 5 dBm #Atten 20 dB
#Peak
Log FATAY Al L Sp—
16 A~ "

7 a

“‘v‘ l‘"\. )
"
LaFy
Ml 352
Center 2,450 880 GHz Span 3 MHz
#Res BH 30 kHz #+VBH 386 kHz Sweep 3.13 ms (1000 prs)
Occupied Bandwidth Occ BH % PWr  99.80 ¥
1.0605 MHz ®xdB -26.00 4B

Transmit Fre¢g Error  5.828 kHz
% dB Bandwuidth 1.251 MHz
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G
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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).

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2440 MHz 2480 MHz
6 dB Spectrum bandwidth (kHz) 672.7 678.7 680.7
Measurement uncertainty (kHz) <x11.0

Verdict: PASS
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6 dB BANDWIDTH.

Lowest Channel

a Mkrl B72.7 kHz
Ref 5 dBm #Atten 20 dB -0.06 dB

1R |

R
N

Center 2.402 B0@ @ GHz Span 2 MHz
#Res BW 168 kHz #VBH 306 kHz Sweep 1066 ms (1068 pts)

Middle Channel

3 Agilent

a Mkrl B78.7 kHz
Ref 5 dBm #Atten 20 dB -B.86 dB
#Peak

5%9 1R P S 1

dB/ /

ol %,/ P
dBm
LagAw

WL 52
53 FC

£0f
50k
Swp

Center 2,440 880 8 GHz Span 2 MHz
#Res BH 1600 kHz #+VBH 366 kHz Sweep 1066 ms (1068 pts)
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Highest Channel

3 Agilent

a Mkrl ©80.7 kHz

Ref 5 dBm #Atten 20 dB —@.Eél dB
#Peak

Log iR N e 1

4B/ —
o e |7 NN

-6.4
dBm
LagAw

WL 52
53 FC

£0f
50k
Swp

Center 2,450 880 8 GHz Span 2 MHz
#Res BH 1600 kHz #+VBH 366 kHz Sweep 1066 ms (1068 pts)
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Section 15.247 Subclause (b) / RSS-247 5.4. (4). Maximum output power and antenna gain

SPECIFICATION

AT4@

o DEKRA company

D DEKRA

For systems using digital modulation in the 2400-2483.5 MHz band: 1 watt (30 dBm).
The e.i.r.p. shall not exceed 4 W (36 dBm) (Canada).

RESULTS

The maximum peak conducted output power was measured using the method according to point 9.1.1. of
Guidance for Performing Compliance Measurements on Digital Transmission Systems (DTS) Operating
Under §15.247 558074 D01 DTS Meas Guidance v03r05 dated 04/08/2016.

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

power.

MAXIMUM OUTPUT POWER. See next plots.

Maximum declared antenna gain: 0 dBi.

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2440 MHz 2480 MHz
Maximum conducted power (dBm) -1.30 -0.42 -0.17
Maximum EIRP power (dBm) -1.30 -0.42 -0.17
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

Report No: (NIE)
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CONDUCTED PEAK POWER.
Lowest frequency

AT4©@

WireLess

a DEKRA company

D DEKRA

#Atten 20 dB

Mkrl 2.482 835 GHz
-1.38 dBm

N

|
LeAw MWWNVW)

V1 oSs2

53 FC

£t
FTun

Swp

Center 2.402 000 GHz
#Res BHW 2 MHz

#YBH & MHz

Middle frequency

3 Agilent

Span 18 MHz

Sweep 1066 ms (1068 pts)

Ref 5 dBm

#Atten 20 dB

#Peak

_—-—'—'_'_L‘_‘—k—__

LagAw

WL 52

53 FC

£0f
FTun

Swp

Center 2.448 BB GHz
#Res BW 2 MHz

#\YBH & MHz

Span 18 MHz

Sweep 1066 ms (1068 pts)
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Highest frequency

3 Agilent

Ref 5 dBm

#Atten 20 dB

WireLess
a DEKRA company

#Peak

dB/

LagAw

WL 52

53 FC

£0f
FTun

Swp

Center 2.480 080 GHz
#Res BW 2 MHz

#\YBH & MHz

Span 18 MHz
Sweep 1066 ms (1068 pts)
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Section 15.247 Subclause (d) / RSS-247 5.5. Emission limitations conducted (Transmitter)

SPECIFICATION

In any 100 kHz bandwidth outside the frequency band in which the digitally modulated intentional radiator is
operating, the radio frequency power that is produced by the intentional radiator shall be at least 20 dB below that
in the 100 kHz bandwidth within the band that contains the highest level of the desired power. If the transmitter
complies with the conducted power limits based on the use of RMS averaging over a time interval, the attenuation
required shall be 30 dB instead of 20 dB.

RESULTS:
Reference Level Measurement
Lowest frequency | Middle frequency Highest frequency
2402 MHz 2440 MHz 2480 MHz
Reference Level Measurement -1.48 -0.59 -0.37
(dBm)
Measurement uncertainty (dB) <£0.78

Lowest frequency 2402 MHz:
All peaks are more than 20 dB below the limit.

Middle frequency 2440 MHz:
All peaks are more than 20 dB below the limit.

Highest frequency 2480 MHz:
All peaks are more than 20 dB below the limit.

Measurement uncertainty (dB): < 2.03

Verdict: PASS

Report No: (NIE)
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Lowest frequency

Ref 5 dBm #Atten 20 dB

ol
-21.5
dBm

LagAw

WL 52
53 FC

£0f
FTun
Swp

Start 38 MHz Stop 25.080 GHz
#Res BH 1600 kHz #+VBH 366 kHz Sweep 2,387 5 (8192 pts)

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

Middle frequency

3 Agilent

Ref 5 dBm #Atten 20 dB
#Peak

Start 38 MHz Stop 25.080 GHz
#Res BH 1600 kHz #+VBH 366 kHz Sweep 2,387 5 (8192 pts)

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

Report No: (NIE)
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Highest frequency

Ref 5 dBm #Atten 20 dB

ol
-28.4
dBm

LagAw

WL 52
53 FC

£0f
FTun
Swp

Start 38 MHz Stop 25.080 GHz
#Res BH 1600 kHz #+VBH 366 kHz Sweep 2,387 5 (8192 pts)

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

Report No: (NIE)
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Section 15.247 Subclause (d) / RSS-247 5.5. Band-edge emissions compliance (Transmitter)

SPECIFICATION

In any 100 kHz bandwidth outside the frequency band in which the digitally modulated intentional radiator is
operating, the radio frequency power that is produced by the intentional radiator shall be at least 20 dB below that
in the 100 kHz bandwidth within the band that contains the highest level of the desired power. If the transmitter
complies with the conducted power limits based on the use of RMS averaging over a time interval, the attenuation
required shall be 30 dB instead of 20 dB.

RESULTS:

Note: Radiated measurements were used to show compliance with the limits in the restricted bands 2.31-2.39 GHz
and 2.4835-2.5 GHz.

1. LOW FREQUENCY SECTION. CONDUCTED.

See next plot.

3 Agilent

a Mkrl 4480 MHz

Ref § dBm #Atten 20 dB 54.64 dB
#Peak 1

ol
-21.5
dBm

LeAw

V1 oSs2 LR
53 FC

£t
FTun
Swp

Start 2.350 00 GHz Stop 2.412 80 GHz
#Res BW 168 kHz #/BH 306 kHz Sweep 5.927 ms (1000 pts)

Verdict: PASS

Report No: (NIE)
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2. HIGH FREQUENCY SECTION. CONDUCTED.

See next plot.

AT4©@

WireLess

a DEKRA company

D DEKRA

3 Agilent

Ref 5 dBm

#Atten 20 dB

&

Mkrl -43.96 MHz
53.19 dB

#Peak

ol
-28.4

B

LeAw
V1 s2

53 FC

£eh: | o

FTun

Mt

oI

ot

J"MW

Swp

Start 2.460 88 GHz
#Res BH 100 kHz

#VBW 300 kHz

3

top 2.708 B8 GHz

Sweep 22.98 ms (1088 pts)

Measurement uncertainty (dB)

<42.03

Verdict: PASS
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ar5 2

WireLess

a DEKRA company
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Section 15.247 Subclause (e) / RSS-247 5.2. (2) Power spectral density

SPECIFICATION

For digitally modulated systems, the power spectral density conducted from the intentional radiator to the antenna

shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS

The maximum power spectral density level in the fundamental emission was measured using the method PKPSD
(Peak PSD) according to point 10.2. of Guidance for Performing Compliance Measurements on Digital
Transmission Systems (DTS) Operating Under §15.247 558074 DOl DTS Meas Guidance v03r05 dated

04/08/2016.

Power spectral density (see next plots).

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2440 MHz 2480 MHz
Power spectral density (dBm) -1.48 -0.61 -0.37
Measurement uncertainty (dB) <+0.78

Verdict: PASS
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POWER SPECTRAL DENSITY

Lowest Channel

3 Agilent

Mkrl 2.481 997 4 GHz

Ref § dBm #Atten 20 dB -1.48 dBm
#Peak 1

B/ | T

LeAw

V1 oSs2
53 FC

£t
>0k
Swp

Center 2.402 B0@ @ GHz Span 1.86849 MHz
#Res BW 168 kHz #VBH 306 kHz Sweep 1066 ms (1068 pts)

Middle Channel

3 Agilent

Ref 5 dBm #Atten 20 dB . -8.61 dBm
#Peak 1

Lug f_.rv——-—n.._________w_-—f‘_c_"\_h__ﬁ_w

LagAw

WL 52
53 FC

£0f
50k
Swp

Center 2,440 880 8 GHz Span 1.818 MHz
#Res BH 1600 kHz #+VBH 366 kHz Sweep 1066 ms (1068 pts)
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Highest Channel

3 Agilent

Ref 5 dBm #Atten 20 dB . -0.37 dBm
#Peak 1

B/ | —

LagAw

WL 52
53 FC

£0f
50k
Swp

Center 2,450 880 8 GHz Span 1.621 MHz
#Res BH 1600 kHz #+VBH 366 kHz Sweep 1066 ms (1068 pts)
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Section 15.247 Subclause (d) / RSS-247 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 8.9.:

Frequency Range Field strength (uV/m) Field strength Measurement
(MHz) (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 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.

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.

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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CARRIER FIELD STRENGTH

AT4@

o DEKRA company

D DEKRA

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2440 MHz 2480 MHz
Field strength (dBuV/m) average 81.80 81.83 83.38
Field strength (dBuV/m) peak 82.16 82.15 83.80
Measurement uncertainty (dB) <+4.87
Lowest Channel
MultiView Spectrum D
Ref Level 90.00 4B/ m RBW 2 MHz
Att OdBE & SWT 1=z o VBW 10 MHz Mode Auto Sweep
TOF
1 Frequency Sweep TPk View —2A ewlin
M2[2] 81.80 dBpV/m
Rt 2.401997170 GHz
M1[1] 82.16 dBp¥/m
&0 dBpv/m - : \ 2.402004500 GHz
ol ‘N:"“"-.,_

70 dBuvim

60 dBuv/m Mr A ‘\

20 dBpuvim

20 depv/m

10 dBpvim

0 dBpv/m

CF 2,402 GHz 30000 pts 1.0 MHz,/ Span 10.0 MHz
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company

Middle Channel

MultiView | Spectrum | D

Ref Level 90.00 dBpi//m RBW 2 MHz
Att OdB & SWT 1s & VBW 10 MHz Mode Auto Sweep

TDF

M2[2] 81.83 dBpV/m
2.440042500 GHz
MI[1] 82,15 dBpv/m
2.439977500 GHz

80 dBpv/m

70 dBpv/m \

60 dBuvim

bl i

30 depv/m

20 dBuvim

10 deprsm

0 dBpv/m

CF 2,44 GHz 30000 pts 1.0 MHz/ Span 10.0 MHz

Highest Channel

MultiView | Spectrum | D

Ref Level 90.00 dBv/m RBW 2 MHz
Att OdB & SWT 1s & VBW 10 MHz Mode Auto Sweep

TOF
1P

1 Frequency Sweep Cy 2 !
M2[2] 83.38 dBpV/m)|
M1 w2 2.479847170 GHz

-—% M1[1] 83.80 dBpv/m
—— 2.479649170 GHz

80 dBpv/m

70 dBpsm

60 dBpvim

30 dBpsm

20 depvim

10 deprsm

0 dBpv/m

CF 2,48 GHz 30000 pts 1.0 MHz/ Span 10.0 MHz
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Frequency range 30 MHz-1000 MHz.

The spurious signals detected do not depend on the operating channel.

Spurious levels operating (radiated) closest to limit.

Spurious frequency Polarization Detector Emission Level | Measurement
(MHz) (dBuV/m) Uncertainty (dB)
56.093 \% Quasi-Peak 37.73 +3.88
168.419 H Quasi-Peak 40.03 +3.88
224.582 VvV Quasi-Peak 36.00 +3.88
280.648 H Quasi-Peak 34.84 +3.88
392.974 \Y Quasi-Peak 40.54 +3.88
617.626 VvV Quasi-Peak 35.85 +3.88
665.641 H Quasi-Peak 38.70 +3.88
719.961 H Quasi-Peak 36.31 +3.88
768.073 \% Quasi-Peak 36.51 +3.88
815.894 H Quasi-Peak 46.99 (*) +3.88
912.021 H Quasi-Peak 41.38 +3.88
960.036 H Quasi-Peak 38.84 +3.88

(*): Emission in non-restricted frequency bands. The emission level is 20dBc below the carrier level.

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).

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

1. CHANNEL: LOWEST (2402 MHz).

Spurious frequency Polarization Detector Emission Level | Measurement
(GHz) (dBuV/m) Uncertainty (dB)
1.00723 H Peak 48.13 +4.87
1.10343 H Peak 48.59 +4.87
1.19943 A% Peak 47.66 +4.87
1.29557 H Peak 50.01 +4.87
1.48837 H Peak 47.68 +4.87
1.91997 H Peak 47.81 +4.87
2.33000 \Y Peak 48.46 +4.87

Report No: (NIE)
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2. CHANNEL: MIDDLE (2440 MHz).

Spurious frequency Polarization Detector Emission Level | Measurement
(GHz) (dBuV/m) Uncertainty (dB)
1.0079 H Peak 48.18 +4.87

1.10557 H Peak 48.63 +4.87
1.19963 H Peak 47.73 +4.87
1.29530 H Peak 50.32 +4.87
1.39143 \% Peak 47.51 +4.87
1.91983 H Peak 47.65 +4.87
2.32958 H Peak 48.12 +4.87

3. CHANNEL: HIGHEST (2480 MHz).

Spurious frequency Polarization Detector Emission Level | Measurement
(GHz) (dBuV/m) Uncertainty (dB)
1.10517 H Peak 49.14 +4.87
1.19930 H Peak 47.02 +4.87
1.29497 H Peak 50.10 +4.87
1.39243 \% Peak 4791 +4.87
1.48843 H Peak 47.30 +4.87
1.92030 \% Peak 47.74 +4.87
2.32943 A% Peak 48.11 +4.87

Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.

RBW 100
*VEBW 30
Fef 70 dBuV/m Att O dB SWT 235 ms
T0
L co EN
-
,
—oU
S TT
Fpcye
L , J | il L ” )
| 1| | ‘ i
6DE
[-10 M AT
—-10
-_—r
=30
Start 30 MH=z 97 MHz/ Stop 1 GH=

(This plot is valid for all three channels).
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FREQUENCY RANGE 1 GHz to 3 GHz.

CHANNEL: Lowest (2402 MHz).

Multiview Spectrum D

Ref Level £0.00 dBuvw/m RBW 1 MHz
Att 0dB & SWT 15 & VBW 3MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 dBpi/m

70 depv/m

60 dBY;

HZ 54.000 dBpv/m
50 dBpv/m

! ‘il HLL,.MJ 1oL N .

30 deLY;

20 dBuv/m

10 dBpv,

0 dBpv/mr

-10 dBpv/m

1.0 GHz 30000 pts 200.0 Miz/ 3.0
1 ] T

0]
I
N

Date: 23.MAY 2016 11:33:07

Note: The peak shown in the plot above the limit is the carrier frequency.
CHANNEL: Middle (2440 MHz).

Multiview Spectrum D

Ref Level £0.00 dBuvw/m RBW 1 MHz
Att 0dB & SWT 15 & VBW 3MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 dBpi/m

70 depv/m

60 dBY;

HZ 54.000 dBpv/m
50 dBpv/m

20 dBpv/m
10 dBpy,
0 dBpv/mr
-10 dBpv/m
L0 GHz 30000 pts 200.0 MHz/ 3.0 GHz
——
Il J Q)

Date: 23.MAY 2016 11:38:15

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

MultiView

70 depv;

Spectrum

Ref Level 30.00 dBuv/m
Att
TOF

0de = SWT 1is

1 Frequency Sweep

WireLess

AT4© B DEKRA

\ company

RBW 1 MHz
VBW 3 MHz

Mode Auto Sweep

H1 74.000 depv/m

80 depv/m

H2 54.000

dBpv/me

50 dBpv/m

20 dBv/m

10 dBpv/m

0 dBpfm:

-10 dBpv/m

1.0 GHz

30000 pts

200.0 MHz/ 3.0 GHz

i

] QU e

Date: 23.MAY 2016 10:54:26

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

FREQUENCY RANGE 3 GHz to 18 GHz.
CHANNEL: Lowest (2402 MHz).

Multiview

70 depv/m

Spectrum

Ref Level 80.00 dBuv/m
Att
TOF

0dB = SWT i3

1 Frequency Sweep

RBW 1 MHz
VBW 3 MHz

Mode Auto Sweep

H1 74.000 dBp/rin

60 dBY;

50 dB/m

H2 54.000

dBpv/mi

40 dBpv/m

10 dBpv/m

0 dBpv/me

-10 dBpv/m

3.0 GHz

30000 pts

1.5 GHz/ 18.0 GHz
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CHANNEL: Middle (2440 MHz).

Multi

iew

Spectrum

Ref Level 80.00 dBpv/m
Att
TOF

0dB = SWT 15

1 Frequency Sweep

WireLess

AT4© 1 DEKRA

LA company

RBW 1 MHz
VBW 3 MHz

Mode Auto Sweep

H1 74,000 dBpy/im

70 dBpv/mr

60 dBpv/m:

H2 54,000 dBuv/mr

S0 dBpv/m:

40 dBpv/mr

kot

dBpv/m:

10 dBpv/m:

0 dBpv/,

-10 dBpwym:

3.0 GHz

30000 pts 1.5 GHz/ 18.0 GHz

CHANNEL: Highest (2480 MHz).

MultiView

Ref Level 30,
Att
TOF

Spectrum
Q0 dBpv//m
0dB » SWT 1s

1 Frequency Sweep

RBW 1 MHz
VBW 3 MHz

Mode Auto Sweep

H1 74,000 dBpy/im

70 dBpv/mr

60 dBpv/m:

H2 54,000 dBv/mr

50 denv/m

40 dBpv/m:

AR

dBpv/m:

10 dBpv/m:

0 depv/m

-10 dewv/m

3.0 GHz
—————

30000 pts 1.5 GHz 18.0 GHz
— —
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FREQUENCY RANGE 18 GHz to 26 GHz.

MultiView | Spectrum [3
Ref Level 20.00 dBuv/m @ RBW 1 MHz
@ Att 0de ® SWT 15 ® VBW 3 MHz Mode Auto Sweep
TDF
1 Frequency Sweep
H1 74,000 dBpv/m
70 dBpvm
60 depvf
HZ 54.000 depvm
50 dBpvy
40 dBuv/m i ﬂ e W
30 dBUVT —— | —
ittt Lo L L.__"Mh b, P mev T —-—MMM
o e ek b ol
20 dBpv/m
10 dBp/|
0 depii/m
-10 dBuv/m
18.0 GHz 30000 pts 800.0 MHz/ 26.0 GHz

(This plot is valid for all three channels).
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FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTED BAND)
CHANNEL: Lowest (2402 MHz).

Multiview Spectrum D

Ref Level 80.00 dBpv/m RBW 1 MHz

Att 0dB & SWT 1s & VBW 3 MHz Mode Auto Sweep
TOF
1 Frequency Sweep

H1 74.000 dBpvim
70 dBpv/m

60 dBpv/m:

H2 54.000 dBpv/m

50 dBpv/mr

40 depv/m:

30 dBpvim:

20 dBpv/mr

10 depv/m

0 depvfm

-10 dBpv/m;

2.31 GHz 30000 pts 8.0 MHz/ 2,39 GHz

CHANNEL: Middle (2440 MHz).

Multiview Spectrum D

Ref Level 80.00 dBuv/m RBW 1 MHz

Att 0dB & SWT 1s & VBW 3 MHz Mode Auto Sweep
TOF
1 Frequency Sweep

H1 74,000 dBpy/m

70 dBuvym

&0 dBpv/m

H2 S4.000 ‘cIBuV/m

S0 dBpv/m:

40 depvim
" " . P b - -

30 dBpvim:

20 dBpv/m:

10 dBpv/m:

0 dBpv/,

-10 dBpv/m:

2.31 GHz 30000 pts 8.0 MHz/ 2,39 GHz
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CHANNEL: Highest (2480 MHz).

MultiView Spectrum | D

Ref Level 80.00 dBuv/m RBYY 1 MHz
Att 0dE = SWT 1z @ VBW 3MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74,000 depifm

70 dBpv/m

60 dBpv/m

HZ2 54.000 dBpv/m

50 dBpv/m

40 dBpv/m

ik " b L AL | L L L Lol - L e " " .

30 depv/m

20 dBpv/m

10 dBuvfm

0 depvfm

-10 dBpvm

2.31 GHz 30000 pts 8.0 MHz/ 2.39 GHz

FREQUENCY RANGE 2.4835 GHz to 2.5 GHz. (RESTRICTED BAND).
CHANNEL: Lowest (2402 MHz).

MultiView Spectrum D

Ref Level 80.00 dBpv/m RBW 1 MHz

Att Ode = SWT 1s & VBW 3MHz Mode Auto Sweep
TOF
1 Frequency Sweep

H1 74.000 dBpv/m
70 dBpim

60 dBpv/m

H2 54.000 dBp/m

S50 dBpv/m

40 dBp\fm

30 dBpv/m

20 depiym

10 dBpvm:

0 depvfm

-10 dBps/m

2.4835 GHz 30000 pts 1.65 MHz/ 2.5 GHz
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CHANNEL: Middle (2440 MHz).

MultiView | Spectrum D

Ref Level 80.00 dBLv/m RBW 1 MHz
Att 0 de SWT 1= o VBW 3 MHz Mode Auto Sweep

1 Frequency Sweep

H1 74.000 dBpv/m

70 dBpvm

60 dBuvfm

H2 94,000 dBpv/m

50 dBpsfm

40 dBpsfm
i L Ll " " n bt " " ‘ J PERTIRTIRAN

30 depv/m

20 dBpvfm

10 dBpi/m

0 dBpv/m

-10 dBpv/m

2.4835 GHz 30000 pts 1.65 MHz/ 2.5 GHz

CHANNEL: Highest (2480 MHz).

Multiview | Spectrum D

Ref Level 80.00 dBpi//m RBW 1 MHz
Att 0dBE & SWT 15 @ VBW 3 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

H1 74,000 dBpvim

70 dBpvfm

60 dBpsfm

H2 54.000 dBpv/m

S0 dBpvfm

40 dBpvfm
|

Lo " n oo -~ " " L " oy FIFTE CE—T -

30 dBpv/m

20 depvfm

10 dBpi/m

0 dBpvfm

-10 dBpv/m

2.4835 GHz 30000 pts 1.65 MHz/ 2.0 GHz
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Appendix B — Test result (Bluetooth EDR)
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TEST CONDITIONS

Power supply (V):
Vhominal = 12.9 Vdc

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

Declared Gain for antenna (maximum) = 0 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 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.

Antenna Spectrum

connector -analyzer

Powvwer
El..fT4[,%,“{'{_:‘r

Signaling
~ Power connector o it
| ore |

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

Report No: (NIE)
48193RRF.001A1 Page 45 of 128 2016-06-29



AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, ‘i-?) D E KR A
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia /4 T4 WiRELESS
www.atdwireless.com - C.I.LF. A29 507 456

o DEKRA company

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 (wooden) platform 1.5 meter 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

ANECHOIC CHAMBER
o .
Measuring 360 l_i_oﬁtmg

Antenna able
‘ ‘ Device Unde
| 3 m distance Test

B [ ]
~
AntennaMast
| (Antennaheight variation: 1-4 m)
Link antenna
Spectrum analyser
Signalling unit

Shielded Control RoomFor
Radiated Measurements
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Radiated measurements setup f> 1 GHz

VWWWWWWWWAWWWAWWAWY

Preamplifier Homn antenna
EUT
x B
1 m distance

Horn antenna

for RF link
Spectrum Efi;g:ie?id nig:;?é;f;;; for Signalling unit
analyser gnating
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D DEKRA

FCC Section 15.247 Subclause (a) (1) / RSS-247 Clause 5.1 (2). 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) 1027 1015 1024
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) 1290 1291 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 1300 1302
Measurement uncertainty (kHz) <£5.00
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Modulation: GFSK
20 dB BANDWIDTH.

- Agilent

AT4@ B DEKRA

WireLess

a DEKRA company

Lowest Channel: 2402 MHz.

Ref @ dBm

#Atten 10 dB

#Peak

P k=AY

A Ay

LAy

Ml 52

Center 2.402 888 GHz
#Res BH 30 kHz

Occupied Bandwidth

#YBH 188 kHz

898.8932 kHz

Transmit Freq Error 3.841 kH=z

¥ dB Bandwidth

1.827 MHz

Span 3 MHz
Sweep 3.197 ms (1008 pts)

Occ BH ¥ Pwr 99,86 ¥
®x dB -20.00 dB

20 dB BANDWIDTH Middle Channel: 2441 MHz.
# Agilent
Ref & dBm #Atten 10 dB
tsgak ﬁ,\;r’“ﬁ%
1o S
4B/ > P
Offst /.-J' "\\
B
4B f"’“nu/ Liw ey
et P 1‘\ WA
Lafw
M1 S2
Center 2.441 806 GHz Span 3 MHz

#Res BW 30 kHz
Occupied Bandwidth

#YBH 188 kHz

901.1394 kHz

Transmit Freq Error 2.812 kHz

¥ dB Bandwidth

1.915 MHz

Sweep 3.197 ms (LABG pts)

Occ BH % Pwr 99.80 ¥
®x dB -20.08 4B
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20 dB BANDWIDTH Highest Channel: 2480 MHz.

# Agilent

Ref @ dBm #Atten 10 dB

#Peaak
Log }f\f""ﬁw\
16

LgAw

Ml 32
Center 2,430 880 GHz Span 3 MHz
#Res BH 30 kHz #+VBH 188 kHz Sweep 3.197 ms (1000 pts)

Occupied Bandwidth Occ BH % Pur  99.00 7
902.6737 kHz x dB -20.00 dB

Transmit Fre¢g Error  1.702 kHz
¥ B Bandwuidth 1.624 MHz

Carrier frequency separation

3 Agilent

a Mkrl 1.881 MHz

Ref 18 dBm #Atten 28 dB -0.84 4B
#Peak

ARV Y A Ve Var vy an VaVa
5 v VY W \

LAy

V1 52
53 FC

£t
FTun
Swp

Start 2,438 808 GHz Stop 2.446 888 GHz
#Res BH 308 kHz #VBH 300 kHz Sweep 1066 ms (1086 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 @ dBm #Atten 10 dB
#Peak

Log
16 MW W\ﬂrw-’\%
dB/ NS <

Offst [ \
0 J 2

Lafw

M1 S2
Center 2.482 QB8 GHz Span 3 MHz
#Res BH 30 kHz #\/BW 180 kHz Sweep 3.197 ms (1080 prs)

Occupied Bandwidth Occ BH % Pwr  99.00 7
1.1682 MHz x dB -20.00 dB

Transmit Freq Error  -2.322 kHz
% dB Bandwuidth 1.296 MHz

20 dB BANDWIDTH Middle Channel: 2441 MHz.

= Agilent

Ref @ dBm #Htten 18 dB
#Paak
Log P

dB/ >/ R
Offst

5 A "

LaRw

Ml 352
Center 2.441 808 GHz Span 3 MHz
#Res BH 30 kHz #BH 188 kHz Sweep 3.197 ms (1008 pts)

Occupied Bandwidth Occ BH Z Pur  99.00 /
1.1695 MHz % dB  -20.00 dB

Transmit Freq Error  -Z2.230 kHz
¥ dB Bandwidth 1.291 MHz

Report No: (NIE)
48193RRF.001A1 Page 51 of 128 2016-06-29



AT4 wireless, S.A.U.

Parque Tecnologico de Andalucia, @ DE KR A
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - Espafia WirELESS
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

20 dB BANDWIDTH Highest Channel: 2480 MHz.

3 Agilent

Ref @ dBm #Atten 18 dB
#Peak

L

]Sr

LagAw

Ml 352
Center 2,430 080 GHz Span 3 MHz
#Res BH 30 kHz #\JBH 186 kHz Sweep 3.197 ms (1008 pts)

Occupied Bandwidth Occ BH % PWr  99.80 ¥
1.1782 MH=z x dB  -20.60 dB

Transmit Freg Error  -2.381 kHz
% dB Bandwuidth 1.289 MHz

Carrier frequency separation

% Agilent

Ref 18 dBm #Atten 20 dB .12 dB
#Peak

14 iR 1

LaAw

Y1 52
53 FC

ECf)
FTun
Swp

Start 2.438 008 GHz Stop 2.446 B80 GHz
#Res BW 300 kHz #YBH 308 kHz Sweep 1BG6 ms (100 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: 8-DPSK
20 dB BANDWIDTH

AT4

@ B DEKRA

WireLess

a DEKRA company

Lowest Channel: 2402 MHz.

% Agilent

Ref @ dEm

#Htten 18 B

#Peak

O e S

=3

LaAy

M1 S2

Center 2,482 808 GHz

#Res BH 38 kHz

Occupied Bandwidth
1.1745 MHz

Transmit Freq Error
¥ dB Bandwidth

#YBH 188 kHz

1.722 kHz

1.388 MHz

Span 3 MHz
Sweep 3,197 ms (1008 pts)

Occ BH % Pwr 99.08 %
®x dB -206.00 JB

20 dB BANDWIDTH

Middle Channel: 2441 MHz.

#Atten 10 dB

MmO T e

f’

LaPw

Ml 52

Center 2.441 BBB GHz

#Res BH 30 kHz

Occupied Bandwidth
1.1743 MHz

Transmit Freq Error  1.517 kH
1.308 MHz

® dB Bandwidth

#YEW 180 kHz

z

Span 3 MHz
Sweep 3197 ms (1086 pts)

Occ BH % Pur 99.00 ¥
® dB -20.80 dB
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20 dB BANDWIDTH Highest Channel: 2480 MHz.

3 Agilent

Ref @ dBm #Atten 16 dB
#Peak

Log a
e TN
dB/ = [ '

LagAw

Ml 52
Center 2.480 008 GHz Span 3 MHz
#Res BH 38 kHz #\BH 186 kHz Sweep 3.197 ms (1008 pts)

Occupied Bandwidth Occ BN % PWr  99.00 7
1.1770 MHz x dB -20.00 dB

Transmit Fregq Error  1.812 kHz
% dB Bandwidth 1.3082 MHz

Carrier frequency separation

4 Agilent

Fef 16 dBm #Atten 20 dB .@.@3 dB
#Peak

14 1R 1

LagAw

W1 s2
53 FC

£0f
FTun
Swp

Start 2,438 008 GHz Stop 2.446 086 GHz
#Res BH 300 kHz #+VBKH 300 kHz Sweep 1066 ms (1006 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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FCC Section 15.247 Subclause (a) (1) (iii) / RSS-247 Clause 5.1 (4). 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

Mkre 2.448 81 GHz

FBef 18 dBEm #Atten 70 dB -3.49 dBm
#Feal )
I_ 1

T TaTaTE e BT A aY ITATaaTaTa A R A A Al ATaTATRTATATA ATA YA S ATATATA R IATEINT:
"y NARARRRARLARRIAARASARANRAAIAARERARARRAY
Offst 1[

5

dB (

LaPy
V1 52
Start 2,398 88 GHz Stop 2.441 88 GHz
#Res BW 306 kHz #/BH 510 kHz Sweep 1066 ms (1086 pts)
Marker Trace Type H Axiz Amplitude
1 1 Frag 2.462 B8 GHz -4.12 dBm
2 1 Freg 2.448 B1 GHz -3.49 dBm

Number of hopping frequencies: 39
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% Agilent

Mkre 2.488 B3 GHz

Ref 18 dEm #Atten 20 dB -3.35 dBm
#Feak . )
Log
o MGAACAANNAANANAAANANN NN AN
dB/ [ ey y Ry y e rrye ey vy ERy YR rioryy U\
Offst \
6
dB \
!
Loy
V1 52
Start 2.439 @6 GHz Stop 2,483 08 GHz
#Res BH 3068 kHz #/BH 518 kHz Sweep 1.066 ms (10060 pts)
Marker Trace Type H Axig Amplitude
1 1 Freq 2.441 B3 GHz -3.22 dBm
2 ¢l Freq 2.488 BS GH= -3.35 dBm

Number of hopping frequencies: 40

Total number of hopping frequencies: 79

Verdict: PASS
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Modulation: I1/4-DQPSK

Y&

AT4©@

WireLess

D DEKRA

a DEKRA company

4 Agilent

Ref 18 dBm

#Atten 20 dB

Mkre 2.448 81 GHz
—6.63 dBm

#Peak

-

16 SR ot e

WWMWW&&K

dB/ f

Offst

(
6 !

dB

Loy

W1 52

Start 2.398 8@ GHz
#Res BH 300 kHz

#YEH 518 kHz

Stop 2.441 @@ GHz
Sweep 1LBGE ms (1808 pts)

Marker Trace Type
1 o1 Freg
2 1 Fraq

Number of hopping frequencies: 39

® Axiz
2.482 BB GH=
2.448 B1 GH=

Amplitude
-7.46 dBm
-6.63 dBm
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w Agilent

Mkre 2.488 B3 GHz

Ref 18 dBEm #Atten 28 dB —-6.4%9 dBm
#Pealk

I_Dg 1 2
1@ \rwﬁiﬂwﬂ “f“ﬁ“”ﬂfV“T“WMfH”WﬁV“¢‘FHPW”V“V“ﬂw’w*w"r“Vﬂfﬁrﬁwvﬂvhwmwwmég

dB/ \
Offst |
\

B
,
L

Loy
V1 52
Start 2.439 @6 GHz Stop 2,483 08 GHz
#Res BH 3068 kHz #/BH 518 kHz Sweep 1.066 ms (10060 pts)
Marker Trace Type H Axig Amplitude
1 1 Freq 2.441 B3 GHz -6.62 dBm
2 ¢l Freq 2.488 BS GH= -6.49 dBm

Number of hopping frequencies: 40

Total number of hopping frequencies: 79

Verdict: PASS
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Modulation: 8-DPSK

5 Agilent

Mkre 2.448 81 GHz

Ref 16 dEm #ftten 20 dB -5.17 dEm
#Peak
Log 1
1@ S WWWWWWWW

dB/ /
Offst (
8

dB J

2]

LaAw
V1 52
Start 2.398 88 GHz Stop 2441 B8 GHz
#Res BH 3068 kHz #/BH 518 kHz Sweep 1866 ms (1006 pts)
Marker Trace Type ¥ Axiz Amplitude
1 1 Frag 2.482 BB GHz -7.67 dBm
2 1 Fraeg 2.448 81 GHz -6.17 dBm

Number of hopping frequencies: 39
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w5 Agilent

AT4

@ B DEKRA

WireLess

a DEKRA company

Ref 18 dBm

#ftten 28 dB

Mkrl 2.441 83 GHz
-6.71 dBm

#Peak

2

Log 1

16 T

e Tl e e A " T e

e T T ,NSE,‘

dB/

Offst

G
dB

\
|
|

\

A

LaAw

V1 52

Start 2.439 8@ GHz
#Res BH 300 kHz

#\BH 516 kHz

Stop 2.483 00 GHz
Sweep 1AGE ms (1600 pts)

Marker Trace
1 1
2 1

Type
Frang
Frag

Number of hopping frequencies: 40

Total number of hopping frequencies: 79

Verdict: PASS

# Axig
2.441 B3 GH=
Z2.488 B5 GH=z

Amplitude
-E.71 dBm
-6.549 dBm

Report No: (NIE)
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FCC Section 15.247 Subclause (a) (1) (iii) / RSS-247 Clause 5.1 (4). 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 = 378.7 us (see next plot).

3 Agilent

a Mkrl 3787 ps

Ref 18 dBm #Atten 20 dB 0,99 dB
#Peak

1@ iR
dB/
Offst

I

LgAw

W1 s2
53 WC

£t
FTun

Center 2.441 @88 GHz Span @ Hz
Res BH 1 MHz #VBH 3 MHz Sweep 8658 ps (1000 pts)

Report No: (NIE)
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- Number of hops over a period of 1 seconds = 10 (see next plot).

3 Agilent

Ref 18 dBm #Atten 20 dB
#Peak

LgAv

W1 52
53 45
AA

sl LA

Center 2,441 980 GHz Span B Hz
Res BHW 166 kHz #UBH 360 kHz Sweep 1 s (1000 pts)

Number of hops in the period specified in the requirements = (10 hops) x (31.6 s/ 1 s) = 316 hops.

Averaging time of occupancy = 378.7 us x 316 hops = 119.67 ms per 31.6 seconds.

Measurement uncertainty (%) <zx0.01

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).

= Agilent

D DEKRA

Ref 18 dBm #Atten 20 dB
#Peak

Log 1R
18 Q..

a Mkrl  1.635 ms
-3.61 dB

L

dB/

Dffst
&
dB

LaRw

Wl 52
53 MC

£
FTun

Center 2.441 008 GHz
Res BH 1 MHz #VBH 3 MHz Sweep

- Number of hops over a period of 5 seconds = 23 (see next plot).

(i

Span @ Hz
3.064 ms (1008 pts)

2 Agilent

Ref 18 dBm #Atten 20 dB
#Peak

LgAw

W1 S2
53 U5

£t

f>50k

Center 2.441 008 GHz

Span @ Hz

Res BH 168 kHz #UBH 368 kHz Sweep 5 5 (1000 pts)

Number of hops in the period specified in the requirements = (23 hops) x (31.6 s/ 5 s) = 145.36 hops.

Averaging time of occupancy = 1.635 ms x 145.36 hops = 237.66 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 DHS.

- Tx- time per hop = 2.873 ms (see next plot).

# Agilent

Ref 18 dBm
#Peak

Log

16

#Atten 20 dB

iR

a Mkrl 2873 ms

-0.83 dB

dB/
Offst
B

dB

LgAv

Hl 32
S3 U3
AA
£f):
FTun

Center 2.441 008 GHz

Res BH 1 MHz #YBH 3 MHz

- Number of hops over a period of 5 seconds = 22 (see next plot).

Span @ Hz

Sweep 4.196 ms (1008 pts)

25 Agilent

Ref 18 dBm
#Peak

#Atten 20 dB

LaAw

WL 52
53 M8

£0F
F>50k hmw

Center 2.441 888 GHz

Res BH 186 kHz #YBH 380 kHz

Span B Hz

Sweep 55 (1008 pts)

D DEKRA

Number of hops in the period specified in the requirements = (22 hops) x (31.6 s/ 5 s) = 139.04 hops.
Averaging time of occupancy =2.873 ms x 139.04 hops = 399.46 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 = 383.5 us (see next plot).

i Agilent

a Mkrl 3835 ps
Ref 18 dBm #Atten 268 dB -@3.44 dB
#Peak
Log
18 iR N

dB/ D e e 1 11,V T N 8
gffst ]'
ﬂ

dB

LaAwv

$3 4C
£0F: '
FTun

Ml

Center 2.441 888 GHz Span @ Hz
Res BH 1 MH=z #UBH 3 MHz Sweep 732.6 ps (1008 pts)

|
WL sz /
|

- Number of hops over a period of 1 second = 10 (see next plot).

Agilent

Ref 18 dBm #Atten 268 dB
#Peak

LafAy

WL s2 | |

$3 S
AR

£

|
ST L

=
——
=

Center 2.441 868 GHz Span @ Hz
Res BW 186 kHz #\UBH 384 kHz Sweep 1 s (1988 pts)

Number of hops in the period specified in the requirements = (10 hops) x (31.6 s/ 1 s) =316 hops.
Averaging time of occupancy = 383.5 pus x 316 hops = 121.19 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 = 1.628 ms (see next plot).

1.628 ms
B.36 dB

a Mkrl
Ref 18 dBm
#Peak
Log
18
dB/
Offst
&
dB

#Atten 20 dB

ik

2 e g A A Tl

LgAv

V1 352
53 MC
AA
£if
FTun

WA i

Center 2.441 @88 GHz
Res BH 1 MHz

Span @ Hz

#YBH 3 MHz Sweep 3.864 ms (1006 pts)

Number of hops over a period of 5 seconds = 24 (see next plot).

- Agilent

Ref 18 dBm
#Peak

#Atten 20 dB

LgRw

W1 S2
53 WS

£0f):
>0k

Center 2.441 B8 GHz
Res BH 180 kHz

Span @ Hz

#\/BH 3608 kHz Sweep 5 5 (1008 pts)

D DEKRA

Number of hops in the period specified in the requirements = (24 hops) x (31.6 s/ 5 s) = 151.68 hops.

Averaging time of occupancy = 1.628 ms x 151.68 hops = 246.94 ms per 31.6 seconds.

<£0.01

Measurement uncertainty (%)

Verdict: PASS

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

- Tx- time per hop = 2.883 ms (see next plot).

D DEKRA

- Agilent

Ref 18 dBm #Atten 268 dB
#Peak

2,583 ms

LafAy

Wl os2
53 WC
AR

Center 2.441 808 GHz

Fes BW 1 MHz #BH 3 MHz Sweep 5062 ms (1006 pts)

- Number of hops over a period of 5 seconds = 19 (see next plot).

2 Agilent

Ref 18 dBm #Atten 26 dB
#Peak

LaAy

WL S2
53 M5

£0F):
F>50k N, i

Center 2.441 088 GHz

Res BW 108 kHz #\BH 380 kHz Sweep D5 (1006 prs)

£0h: MW MWWWM
FTun

Number of hops in the period specified in the requirements = (19 hops) x (31.6 s/ 5 s) = 120.1 hops.

Averaging time of occupancy = 2.883 ms x 120.1 hops = 346.19 ms per 31.6 seconds.

Measurement uncertainty (%) <+0.01

Verdict: PASS

Report No: (NIE)
48193RRF.001A1 Page 67 of 128

2016-06-29



AT4 wireless, S.A.U. \/

Parque Tecnologico de Andalucia, @ DE KR A
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia A T4 WiRELESS

www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

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

- Tx- time per hop = 384.3 us (see next plot).

3 Agilent

a Mkrl 3843 ps

Ref 16 dBm #Atten 20 dB -B.37 dB
#Peak

—
=

[

El

e b by

]

-+

—+

o

—+
| __\_p

LAy {

Y1 52 }
53 WC r

Fin YHM(M il 'MMW b
o F I |' UL

Center 2.441 980 GHz Span @ Hz
Res BW 1 MHz #YBW 3 MHz Sweep 732.6 ps (1080 pts)

- Number of hops over a period of 1 second = 10 (see next plot).

2 Agilent

Ref 18 dBm #Atten 20 dB
#Peak

LyFw

WL s2 ||
53 Vs

S5 sl i AL L L

Center 2.441 886 GHz Span © Hz
Res BW 1688 kHz #\EBH 300 kHz Sweep 1 5 (1BBA pts)

Number of hops in the period specified in the requirements = (10 hops) x (31.6 s/ 1 s) =316 hops.
Averaging time of occupancy = 384.3 us x 316 hops = 121.44 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 = 1.638 ms (see next plot).

# Agilent

Ref 10 dBm #Atten 20 dB
#Peak

Log
18 iR
dB/ Qi et i i A i it

a Mikrl

-0.54 dB

1.638 ms

Offst
6
dB

LgAw

Wl Sz
33 NC

AA
£
FTun

Center 2.441 000 GHz

Span @ Hz

Res BH 1 MHz #YBH 3 MHz Sweep 3.064 ms (1800 pts)

- Number of hops over a period of 5 seconds = 24 (see next plot).

- Agilent

Ref 18 dBm #Atten 26 dB
#Peak

LgRw

W1 S2
53 WS

£():
£>50k l !

Center 2.441 B8 GHz

b

Span @ Hz

Res BH 180 kHz #\/BH 3608 kHz Sweep 5 5 (1008 pts)

D DEKRA

Number of hops in the period specified in the requirements = (24 hops) x (31.6 s/ 5 s) = 151.68 hops.
Averaging time of occupancy = 1.638 ms x 151.68 hops = 248.45 ms per 31.6 seconds.

Measurement uncertainty (%) <z0.01

Verdict: PASS

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

- Tx- time per hop = 2.888 ms (see next plot).

% Agilent

a Mkrl  2.588 ms

Ref 18 dBm #Atten 20 dB -8.33 dB
#Peak

dB/ 02 et it bt

LgAw

V1 s2
33 VC

£ il m‘fﬂ\iﬁ’ﬂ*'ﬁfﬂ’“hfhﬂﬂ'ﬂlrwmﬁrﬂl e
FTun

Center 2.441 008 GHz Span @ Hz
Res BH 1 MHz #UBH 3 MHz Sweep 5062 ms (1008 pts)

- Number of hops over a period of 5 seconds = 18 (see next plot).

3 Agilent

Ref 18 dBm #Atten 20 dB
#Peak

LgAw

Wi s2 Il Il |
53 1S

£ | MGG b A

Center 2.441 Q@@ GHz Span @ Hz
Res BHW 108 kHz #VBH 380 kHz Sweep 5 5 (1060 pts)

Number of hops in the period specified in the requirements = (18 hops) x (31.6 s/ 5 s) = 113.76 hops.
Averaging time of occupancy = 2.888 ms x 113.76 hops = 328.54 ms per 31.6 seconds.

Measurement uncertainty (%) <+0.01

Verdict: PASS

Report No: (NIE)
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FCC Section 15.247 Subclause (b) / RSS-247 Clause 5.4 (2). 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

AT4@

a DEKRA company

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

MAXIMUM OUTPUT POWER. See next plots.

Declared maximum antenna gain: 0 dBi.

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

power.

Modulation: GFSK

D DEKRA

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Maximum peak power (dBm) -1.88 -1.08 -1.09
Maximum EIRP power (dBm) -1.88 -1.08 -1.09
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) -2.98 -2.20 -2.27
Maximum EIRP power (dBm) -2.98 -2.20 -2.27
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) -2.66 -1.84 -1.89
Maximum EIRP power (dBm) -2.66 -1.84 -1.89
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

Report No: (NIE)
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PEAK OUTPUT POWER (CONDUCTED).
Modulation: GFSK Lowest Channel: 2402 MHz.

D DEKRA

# Agilent

Ref 18 dBm #Atten 26 dB

Mkrl 2.482 883 GHz
-1.88 dBm

#Peak

LagPAw /

W1 52

S3 FC

LI

£0f
FTun

Swp

Center 2,482 G608 GHz

Span 18 MHz

#Res BH 2 MHz #\/BH & MHz Sweep 1.066 ms (1088 pts)

Modulation: GFSK Middle Channel: 2441 MHz.

Agilent

Ref 10 dBm #Atten 20 dB

#Peak |

LaPy ) u./

$3 FC

£0f:
FTun

Swp

Center 2.441 066 GHz

Span 18 MHz

#Res BH 2 MHz #BH & MHz Sweep 1.066 ms (1808 pts)_

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

D DEKRA

# Agilent

Ref 18 dBm #Atten 26 dB

Mkrl 2.473 935 GHz
-1.869 dBr

#Peak |

LaAw

W1 52

S3 FC

£0f
FTun

Swp

Center 2,480 0G0 GHz

Span 18 MHz

#Res BH 2 MHz #\/BH & MHz Sweep 1.066 ms (1088 pts)

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

Agilent

Ref 10 dBm #Atten 20 dB

#Peak

LyFw |
Y1 52

$3 FC

£0f:
FTun

Swp

Center 2.482 BB GHz

Span 18 MHz

#Res BH 2 MHz #BH & MHz Sweep 1.066 ms (1808 pts)_

Report No: (NIE)
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PEAK OUTPUT POWER (CONDUCTED)
Modulation: I1/4-DQPSK Middle Channel: 2441 MHz.

D DEKRA

# Agilent

Ref 18 dBm #Atten 26 dB

Mkrl 2.441 895 GHz
-2.20 dBr

#Peak

LaAw
Y1 352

S3 FC

£0f
FTun

Swp

Center 2.441 068 GHz

Span 18 MHz

#Res BH 2 MHz #\/BH & MHz Sweep 1.066 ms (1088 pts)

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

Agilent

Ref 10 dBm #Atten 20 dB

#Peak

LyFw lw/

Y1 52

$3 FC

£0f:
FTun

Swp

Center 2.480 BB GHz

Span 18 MHz

#Res BH 2 MHz #BH & MHz Sweep 1.066 ms (1808 pts)_
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PEAK OUTPUT POWER (CONDUCTED).
Modulation: 8-DPSK Lowest Channel: 2402 MHz

# Agilent

Mkrl 2.482 825 GHz

Ref 18 dBm #Atten 20 dB -2.66 dBm
#Peak

P N

S3 FC

£0f
FTun
Swp

Center 2,482 G608 GHz Span 18 MHz
#Res BH 2 MHz #\/BH & MHz Sweep 1.066 ms (1088 pts)

Modulation: 8-DPSK Middle Channel: 2441 MHz.

Agilent

Ref 18 dBm #Atten 20 dB -1.54 dBm
#Peak |

G /
dB

LyFw

Y1 52
$3 FC

%%
é/

£0f:
FTun
Swp

Center 2.441 886 GHz Span 18 MHz
#Res BH 2 MHz #BH & MHz Sweep 1.066 ms (1808 pts)_

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

# Agilent

Mkrl 2.473 975 GHz

Ref 18 dBm #Atten 20 dB -1.89 dBm
#Peak |

LaAw \
W1 52 mewl'm

33 FC T

£0f
FTun
Swp

Center 2,480 0G0 GHz Span 18 MHz
#Res BH 2 MHz #\/BH & MHz Sweep 1.066 ms (1088 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.

2 Agilent

a Mkrl 2.583 MHz
Ref 5 dBm #Atten 26 dB 56.77 dB

$3 FC iR

Start 2.390 666 GHz Stop 2.405 666 GHz
#Res BH 108 kHz #\BH 300 kHz Sweep 1465 ms (10688 pts)

Verdict: PASS

Report No: (NIE)
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AT4

WireLess

@ B DEKRA

a DEKRA company

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

Agilent

#Htten 28 dB

a Mkrl -4.369 MHz
29.33 dB

LT W)

L e W T

Start 2.475 906
#Res BW 108 kHz

Verdict: PASS

GHz

#YEBH 300 kHz

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

Stop 2.490 666 GHz
Sweep 1.465 ms (1008 prs)

i Agilent

#Atten 20 4B

a Mkrl 4.174 MHz
58.38 dB

AVAVAY

A,

A

AV

AVay

98

L

Start 2.390 906
#Res BW 108 kHz

Verdict: PASS

GHz

#YEBH 300 kHz

Stop 2.485 880 GHz
Sweep 1.465 ms (1008 pts)_
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4. HIGH FREQUENCY SECTION (HOPPING ON). See next plot.

= Agilent

a Mkrl -9.144 MHz

Eef 5 dBEm #Atten 20 dB 51.99 dB
#Peak

QQ_D—\

T

@
[—.
_\_‘I\_\_\_}o"‘
—
“_h'_‘—\—\
—
-\_‘_"‘—\—\
—
T
—
T
j—

S AVA\ WAV AWAVAVAY)

£0 A S ™ i
FTun
Swp
Start 2.475 808 GHz Stop 2.498 808 GHz
#Res BH 100 kHz #\EH 308 kHz Sweep 1.465 ms (1000 pts)
Verdict: PASS
Measurement uncertainty (dB) <+2.03

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

"Y{&

AT4©@

WireLess

a DEKRA company

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

# Agilent

Ref 5 dBm #Atten 20 dB

a Mkrl 2.267 MHz
50.16 dB

#Peak

1%

S

"W,

W
eV T TR U

iia

Start 2,390 000 GHz

#Res BW 108 kHz #YBH 300 kHz

Verdict: PASS

Stop 2.485 806 GHz

Sweep 1.465 ms (1909 pts)_

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

3 Agilent

#Htten 20 dB

a Mkrl -3.634 MHz
2677 dB

G

STV e g e p—

Start 2.475 006 GHz

#Res BH 108 kHz #\YBH 306 kHz

Verdict: PASS

Sweep 1,465 ms (1088 prs)

Stop 2.490 880 GHz

D DEKRA

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

Agilent

a Mkrl 4.9/ MHz
Eef 5 dBm #Atten 20 dB al.lz2 dB

1

&/ IRA,

Yl s2 e nN

" et o M P g

Start 2.390 666 GHz Stop 2.405 666 GHz
#Res BW 180 kHz #\BH 300 kHz Sweep 1.465 ms (1008 prs)

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

i Agilent

& Mkrl -5.135 MHz
Eef 5 dBm #Htten 26 dB 58.67 dB

| =
Mo =
]

[F%]
|

Y 52 h LR

> RN L S I

Start 2.475 066 GHz Stop 2.498 880 GHz
#Res BH 108 kHz #\BH 300 kHz Sweep 1.465 ms (1008 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 2.372 MHz

Ref 5 dBm #Atten 20 dB 50.95 dB
#Peak

I =

Mo =

Mo

-l
A R

|
\
Y1 352 iR UJﬂ “hﬁ

33 FC Lo
HH T JLM P

Start 2,399 000 GHz Stop 2.485 808 GHz
#Res BH 108 kHz #VBH 300 kHz Sweep 1.465 ms (1909 pts)_

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

3 Agilent

a Mkrl -4.946 MHz

Ref 5 dBm #Atten 20 dB 57.50 dB
#Peak
Log 1

6 -
-
Lg;L [ \

$3 FC ) '
iR
AAL, AWW 2 o

£ |7 R Sl (LSRN TR e S TR I S
FTun
Swp
Start 2.475 000 GHz Stop 2.490 @08 GHz
#Res BW 180 kHz #\VBH 380 kHz Sweep 1,465 ms (1088 prs)

Verdict: PASS

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

Agilent

a Mkrl 5.856 MHz
Eef 5 dBm #Atten 20 dB 439.51 dB

18 ;
dB/ M
Offst / e

V1 52 iR J\J

At A Ly AP i

Start 2.390 666 GHz Stop 2.405 666 GHz
#Res BW 180 kHz #\BH 300 kHz Sweep 1.465 ms (1008 prs)

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

i Agilent

& Mkrl -9.835 MHz
Eef 5 dBm #Htten 26 dB 51.68 dB

B/ oy i 1,

| =
Mo =
—
[d=]
| T

' Levgbgons s

Start 2.475 066 GHz Stop 2.498 880 GHz
#Res BH 108 kHz #\BH 300 kHz Sweep 1.465 ms (1008 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. LOWEST CHANNEL (2402 MHz): 30 MHz-25 GHz (see next plot).

- Agilent

Ref 18 dBm #Atten 20 dB
#Peak

Start 38 MHz Stop 25.808 GHz
#Res BH 108 kHz #\BH 300 kHz Sweep 2.387 5 (8192 pts)

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

Verdict: PASS

Report No: (NIE)
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2. MIDDLE CHANNEL (2441 MHz): 30 MHz-25 GHz (see next plot).

Agilent

Ref 18 dBm #Atten 20 dB
#Peak

Start 38 MHz Stop 25.808 GHz
#Res BH 108 kHz #\BH 300 kHz Sweep 2387 5 (8192 pts)

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

Verdict: PASS

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

- Agilent

Ref 18 dBm #Atten 20 dB
#Peak

Start 30 MHz Stop 25.808 GHz
#Res BH 188 kHz #\EH 300 kHz Sweep 2387 5 (8192 pts)

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

Verdict: PASS

Measurement uncertainty (dB) <+2.03

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 18 dBm #Atten 20 dB
#Peak

£0f
FTun

Start 38 MHz Stop 25.808 GHz
#Res BW 108 kHz #\BH 300 kHz Sweep 2387 5 (8192 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 18 dBm #Atten 20 dB
#Peak

Start 38 MHz Stop 25.808 GHz
#Res BH 108 kHz #\BH 300 kHz Sweep 2387 5 (8192 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 18 dBm #Atten 20 dB
#Peak

AA |
eehy MMWW

Start 38 MHz Stop 25.808 GHz
#Res BH 108 kHz #\BH 300 kHz Sweep 2387 5 (8192 pts)

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

Verdict: PASS

Measurement uncertainty (dB) <+2.03

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

# Agilent

Ref 18 dBm #Atten 20 dB
#Peak

AR .
., WW

Start 38 MHz Stop 25.808 GHz
#Res BH 108 kHz #\BH 300 kHz Sweep 2387 5 (8192 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 18 dBm #Atten 20 dB
#Peak

Start 30 MHz Stop 25.808 GHz
#Res BH 188 kHz #\EH 300 kHz Sweep 2387 5 (8192 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 18 dBm #Atten 20 dB
#Peak

Start 38 MHz Stop 25.808 GHz
#Res BH 108 kHz #\BH 300 kHz Sweep 2387 5 (8192 pts)

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

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 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)):

Frequency Range Field strength (uV/m) Field strength Measurement
(MHz) (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 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.

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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CARRIER FIELD STRENGTH

Modulation: GFSK

AT4@

a DEKRA company

D DEKRA

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Field strength (dBuV/m) average 82.03 82.50 84.29
Field strength (dBuV/m) peak 82.38 82.83 84.64
Measurement uncertainty (dB) <+4.87
Modulation: I1/4-DQPSK
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Field strength (dBuV/m) average 79.40 80.27 82.16
Field strength (dBuV/m) peak 80.98 81.50 83.20
Measurement uncertainty (dB) <+4.87
Modulation: 8-DPSK
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Field strength (dBpV/m) average 80.65 81.46 80.74
Field strength (dBuV/m) peak 81.44 82.19 83.53
Measurement uncertainty (dB) <+4.87
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Modulation: GFSK

Lowest Channel

MultiView Spectrum D
Ref Level 90.00 dBuvy/m RBW 2 MHz
Att O0dB = SWT 15 & V¥BW 10MHz Mode Auto Sweep
TOF
1 Frequency Sweep 2, il
M1[1] 82.38 dBpvV,/m)|
2,402070830 GHz
M2[2] 82,03 dBu¥/m
&0 dBy/m 2.402029500 GHz|
70 dBpv/m /_J""
60 dBpv/m
|,
.M
20 dBpym
20 dBpv/m
10 dBpv/m
0 dBpvfm
CF 2,402 GHz 30000 pts 1.0 MHz/ Span 10.0 MHz
P — — — —
Middle Channel
MultiView I Spectrum D
Ref Level 90.00 dBuv/m RBW 2 MHz
Att 0dB = SWT L= & VBW 10MHz Mode Auto Sweep
TDF
1 Frequency Sweep My die 3
M1[1] 82.83 dBuV/
M1 = 2.,440851170 GHz
M2[2] 82.50 dBp¥/m
80 dBpv/m 2.441043830 GHz
70 deyifm A
&0 dBpsym //q .W
ETAWs AR ra!
30 dbpsm
20 dBpssym
10 dBpssm
0 depvim
CF 2,441 GHz 30000 pts 1.0 MHz/ Span 10.0 MHz
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Highest Channel
MultiView Spectrum | D
Ref Level 90.00 dBuv/m RBY 2 MHz
Att 0dB = SWT 15 & VBW 10MHz Mode Auto Sweep
TOF
1 Frequency Sweep 1Pk View =2 wlin
M1 M1[1] 84,64 dBuV/m
2.479903830 GHz|
M2[2] 84,29 dBpV/m
B0 dBpv/m - 2.479903830 GHz
70 dBpvim
| I,
1. 3
P Tuprsis) i1
30 dBpv/m
20 dBpv/m
10 depvim
0 dBpsfm
CF 2.48 GHz 30000 pts 1.0 MHz/ Span 10.0 MHz

Modulation: I1/4-DQPSK

Lowest Channel

MultiView Spectrum | D
Ref Level 90.00 dBut/m RBW 2 MHz
Att 0dB @ SWT 15 & VBW 10MHz Mode Auto Sweep
TOF
1 Frequency Sweep Lin
M1[1] 80.98 dBpV/
1 2.402165170 GHz|
vzl y M2[2] 79.40 dBpV/m
50 dBuv/m WHHH 2.401891170 GHz
70 dBpv/m o it HiE
60 dBpv/m 1
i
WS
30 dBpvym
20 dBpv/m
10 dBpvim
0 dBpsm
CF 2,402 GHz 30000 pts 1.0 MHz/ Span 10.0 MHz
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Middle Channel

MultiView | Spectrum | D

Ref Level 90.00 dBLA/m RBW 2 MHz
Att 0dB & SWT 15 @ VBW 10 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

M1[1] 81.50 dBpV/m|
2.441082170 GHz
M2[2] 80,27 dBpV/m

80 depiv/m - ﬁrm'rmﬂﬁf V¥ TEUTH AR AR S M‘N 2.440891170 GHz

70 deyvim Mnn.

60 dBpsm

A R e

30 depv/m

20 dBpsm

10 dBpiym

0 dBpv/m

CF 2,441 GHz 30000 pts 1.0 MHz/ Span 10.0 MHz

Highest Channel

MultiView Spectrum | D

Ref Level 90.00 dBLv/m RBW 2 MHz

Att O0dE & SWT 1 s @ ¥VBW 10MHz Mode Auto Sweep
TOF
1 Frequency Sweep

§3.20 dBpv/m
M1 2.480159830 GHz

M2
e M___ M2[2] 82.16 dBpvV/m

a0 dBpv/m | i B \ 2.479345500 GHz
70 dBpv/m / / \
/ i

60 dBphm _.ﬂ/ \

P i
30 depvdm

20 dBpv/m

10 dBpv/m

0 depv/m

CF 2,48 GHz 30000 pts 1.0 MHz/ Span 10.0 MHz
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Modulation: 8-DPSK

Lowest Channel

MultiView | Spectrum | D

Ref Level 90.00 dBLAYm RBW 2 MHz
Att 0dB & SWT 15 @ VBW 10 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

81.44 dBpV/m)

2.401977170 GHz
M2[2] 80,65 dBpV/m)
— 2.402001170 GHz

M1[1]

80 depvim

)

70 dBpvim

60 dBpsm

30 depvim

20 dBpv/m

10 dBpiym

0 dBpv/m

CF 2,402 GHz 30000 pts 1.0 MHz/ Span 10.0 MHz

Middle Channel

MultiView | Spectrum | D

Ref Level 90.00 dBpi//m RBW 2 MHz

Att OdB & SWT 1s & VBW 10 MHz Mode Auto Sweep
TDF
1 Frequency Sweep

MI[1] 87,19 dBpV,/m
| 2.440945500 GHz

M2[2] 81.46 dBpV/m|
80 dBpv/m 2.440884170 GHz

70 dBpv/m il idi r

60 dBpsm

40 dp e IS

30 depv/m

20 dBpsm

10 dBpiym

0 dBpv/m

CF 2,441 GHz 30000 pts 1.0 MHz/ Span 10.0 MHz
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Highest Channel
MultiView Spectrum | D
Ref Level 90.00 4B/ m RBW 2 MHz
Att OdE & SWT 15 @ VBW 10MHz Mode Auto Sweep
TOF

wLin
M1[1] 83.53 dBpv/m
M) 2.479975500 GHz
| M2[2] 80.74 dBpV/m

B0 dBLv/m / — T~ \ 2.479944170 GHz
70 dBpv/m / / \\
/ \-..L

o
60 dBpvm /

1 Frequency Sweep

30 depim

20 depvim

10 dBpvym

0 depv/m

CF 2,48 GHz 30000 pts 1.0 MHz/ Span 10.0 MHz
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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.

AT4

O

WireLess

o DEKRA company

D DEKRA

Spurious frequency Polarization Detector Emission Level | Measurement
(MHz) (dBuV/m) Uncertainty (dB)
53.280 \% Quasi-Peak 40.75(*) +3.88
93.244 A% Quasi-Peak 42.58 +3.88
99.937 H Quasi-Peak 34.33 +3.88
119.919 H Quasi-Peak 32.54 +3.88
392.974 \Y Quasi-Peak 35.14 +3.88
665.641 H Quasi-Peak 36.15 +3.88
768.073 H Quasi-Peak 36.68 +3.88
816.088 H Quasi-Peak 45.74 +3.88
998.448 \% Quasi-Peak 36.98 +3.88

(*): Emission in non-restricted frequency bands. The emission level is 20dBc below the carrier levels.

Report No: (NIE)
48193RRF.001A1

Page 97 of 128

2016-06-29



AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, ‘i-?) D E KR A
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia /4 T4 WiRELESS
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

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).

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)

1.19910 H Peak 47.25 c4g7
Average 41.17

1.29557 v Peak 2216 +4.87
Average 44.32

139190 v Peak 48.15 e
Average 43.45

1.91997 v Peak 2069 +4.87
Average 41.61

232970 v Peak 49.21 487
Average 40.03
v Peak 38.23

3.11825 +4.87
Average 34.47

Report No: (NIE)
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2. CHANNEL: MIDDLE (2441 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)

1.10310 H Peak 48.66 .
Average 43.77

1.19910 - Peak 47.61 e
Average 42.84

1.29543 v Peak 49.26 L487
Average 44.11

139397 v Peak 48.16 .
Average 43.11

1.48690 - Peak 47.71 e
Average 41.74

1.92017 v Peak 46.36 c487
Average 41.37

232983 v Peak 48.22 .
Average 39.76
A% Peak 37.60

3.11825 +4.87
Average 34.51
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3. CHANNEL: HIGHEST (2480 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)

1.10577 H Peak 48.58 c487
Average 44.00

1.20017 H Peak 47.24 .
Average 42.18

1.29477 v Peak 49.62 c4g7
Average 45.44

139110 v Peak 48.25 c487
Average 43.51

1.48983 H Peak 47.36 .
Average 40.60

1.92010 v Peak 46.14 487
Average 41.22

2.32995 v Peak 2859 +4.87
Average 40.09
A\ Peak 37.36

3.11825 +4.87
Average 34.54

Verdict: PASS
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Modulation: I1/4-DQPSK

1. CHANNEL: LOWEST (2402 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)

1.10377 H Peak 48.56 .
Average 44.55

1.19950 - Peak 47.50 e
Average 42.21

1.29470 v Peak 49.49 L487
Average 44.57

139023 v Peak 47.74 .
Average 43.44

1.48937 - Peak 47.09 e
Average 42.30

1.92010 v Peak 46.09 c487
Average 40.89

232958 v Peak 49.33 .
Average 40.52
A% Peak 37.84

3.11825 +4.87
Average 34.61
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www.atdwireless.com - C.I.LF. A29 507 456

o DEKRA company

2. CHANNEL: MIDDLE (2441 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)

1.10370 H Peak 48.77 c487
Average 44.30

1.20130 H Peak 47.60 .
Average 42.71

1.29603 v Peak 49.02 c4g7
Average 45.48

139143 v Peak 48.01 c487
Average 43.66

1.49057 H Peak 47.43 .
Average 41.95

1.92017 v Peak 47.32 487
Average 41.37

232957 H Peak 48.31 c487
Average 38.97
A\ Peak 37.73

3.11825 +4.87
Average 34.65
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AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, ‘i-?) D E KR A
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia /4 T4 WiRELESS
www.atdwireless.com - C.I.LF. A29 507 456

o DEKRA company

3. CHANNEL: HIGHEST (2480 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)

1.10577 - Peak 48.75 c4g7
Average 44.05

120017 H Peak 47.37 c487
Average 44.10

1.29477 v Peak 49.75 .
Average 45.21

139110 v Peak 48.27 487
Average 42.81

1.48983 H Peak 4741 c487
Average 40.60

1.92010 v Peak 46.19 .
Average 41.41

232946 v Peak 45.45 c487
Average 38.07
A% Peak 58.62

2.48354 +4.87
Average 36.42

Verdict: PASS
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o DEKRA company

Modulation: 8-DPSK

1. CHANNEL: LOWEST (2402 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)

1.10390 H Peak 48.34 c487
Average 4491

1.20037 - Peak 47.58 e
Average 42.36

1.29590 v Peak 49.03 .
Average 45.71

139217 v Peak 47.89 L487
Average 45.71

1.48790 - Peak 47.06 e
Average 42.84

1.92010 v Peak 46.86 .
Average 41.02

232946 v Peak 47.55 L487
Average 39.98
v Peak 37.53

3.11825 +4.87
Average 34.51
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AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, A T 4 ‘i-?) D E KR A
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WireLESS

www.atdwireless.com - C.I.LF. A29 507 456

o DEKRA company

2. CHANNEL: MIDDLE (2441 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)

1.10497 H Peak 48.80 c487
Average 44.86

1.20000 H Peak 47.32 .
Average 42.26

1.29637 v Peak 49.00 c4g7
Average 45.72

139197 v Peak 47.94 c487
Average 43.69

1.49050 H Peak 47.37 .
Average 42.86

1.92030 v Peak 46.68 487
Average 41.25

232957 H Peak 48.36 c487
Average 40.26
A\ Peak 38.22

3.11825 +4.87
Average 34.77
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AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, ‘i-?) D E KR A
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia /4 T4 WiRELESS
www.atdwireless.com - C.I.LF. A29 507 456

o DEKRA company

3. CHANNEL: HIGHEST (2480 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)

1.10577 - Peak 48.70 c4g7
Average 44.01

120017 H Peak 47.45 c487
Average 44.18

1.29477 v Peak 49.62 .
Average 45.20

139110 v Peak 48.35 487
Average 42.86

1.48983 q Peak 749 +4.87
Average 40.64

1.92010 v Peak 46.29 .
Average 41.50

232963 v Peak 46.06 .
Average 38.41
H Peak 46.56

2.37420 +4.87
Average 39.08
v Peak 60.12

2.48352 +4.87
Average 37.02
H Peak 38.09

3.11825 +4.87
Average 33.67
H Peak 40.02

4.94575 +4.87
Average 36.01

Verdict: PASS
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AT4 wireless, S.A.U.

Parque Tecnoldgico de Andalucia,
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

www.atdwireless.com - C.I.LF. A29 507 456

FREQUENCY RANGE 30 MHz-1000 MHz.

“EBW 100 kH=

NO

WireLess
a DEKRA company

D DEKRA

“WVBW 300 kH=z
Ref 70 dBpvV/m Attt 0 dp SWT 235 ms
70
G0
—
—o0
Iy | ‘ } 1 ‘I | I H 1 |
! NN
—10
—
—-10
Start 30 MH=z 97 MH=z Stop 1 GHz=

(This plot is valid for all three channels and all modulation modes).
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AT4 wireless, S.A.U. (
Parque Tecnoldgico de Andalucia, “-?9 D E K R A
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - Espafia /4 T4 WirELESS
www.atdwireless.com - C.LF. A29 507 456 o DEKRA

company

FREQUENCY RANGE 1 GHz to 3 GHz.
Modulation: GFSK
CHANNEL: Lowest (2402 MHz).

MultiView Spectrum
Ref Level 80.00 dBuv/m RBW 1 MHz
Att 0de & SWT 15 & VBW 3 MHz Mode Auto Sweep

TDF
1 Frequency Sweep

H1 74.000 dBpv/rr

70 depim

60 dey

HZ 54,000 dBpv/m

20 depim

10 depvm

0 dBpv/m

-10 dBpv/m

3.0 GHz

1.0 GHz 30000 pts 200.0 MHz/

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

CHANNEL: Middle (2441 MHz).

MultiView Spectrum D

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

TDF

1 Frequency Sweep

H1 74.000 dBpvynr

70 dey

&0 depi/m

H2 54.000 dBpv/rin

20 dey

10 dBy

0 depv/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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AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia,

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

www.atdwireless.com - C.I.LF. A29 507 456

CHANNEL: Highest (2480 MHz).

MultiView Spectrum
Ref Level 20.00 dBuv/m

TOF

1 Frequency Sweep

Att 0de SWT 1s

WireLess

RA company

RBW 1 MHz
VBW 3 MHz Mode Auto Sweep

H1 74.000 dBpv/rr

70 depim

&0 depi/m

Hz S4.000

dBpv/m

20 depim

10 dBy

0 deuv/m

-10 depv/

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: I1/4-DQPSK

CHANNEL: Lowest (2402 MHz).

1 Frequency Sweep

MultiView Spectrum

Ref Level 20.00 dBuv/m

ALt ade SWT 1=
TOF

RBW 1 MHz
VBW 3 MHz Mode Auto Sweep

H1 74,000 dBpv/r

70 depim

60 dey

HZ 54,000

dBuvim

50 dey

20 depim

10 dBpv/m

0 dBpv;

-10 depuf

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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AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia,

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

www.atdwireless.com - C.I.LF. A29 507 456

CHANNEL: Middle (2441 MHz).

WireLess

A 7'4@

company

MultiView Spectrum

Ref Level 80.00 dBuv/m

Att 0dB @ SWT 1s
TOF

1 Frequency Sweep

RBW 1 MHz
VBW 3 MHz

Mode Auto Sweep

H1 74,000 dBuv/m
70 dey

60 dBpi/m

H2 54,000 dBpv/m

20 dey

10 dBpv/m

0 dBpv;

-10 depv/

1.0 GHz

30000 pts 500.0 MHz/

3.0 GHz
—

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

CHANNEL: Highest (2480 MHz).

MultiView Spectrum

Ref Level 20.00 dBuv/m
ALt
TDF

Ode @ SWT 1s

1 Frequency Sweep

RBW 1 MHz

VBW 3 MHz Mode Auto Sweep

H1 74,000 dBpv/r
70 dey

&0 depv/m

H2 54,000 |dE\L|V m

50 dey

;__11._:_'11

20 depim

10 dBpv/m

0 dBpY,;

-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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AT4 wireless, S.A.U.

Parque Tecnoldgico de Andalucia,
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
www.atdwireless.com - C.I.F. A29 507 456

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

AT4@ B DEKRA

a DEKRA

\ company

Multiview Spectrum D
Ref Level 80.00 dBuv/m RBW 1 MHz
Att 0de & SWT 15 & VBW 3 MHz Mode Auto Sweep
TDF
1 Frequency Sweep
H1 74,000 dBpv/m
70 dBpv/m
60 dep
HZ 54,000 dBpv/m
50 dBpv/m
|
A l | l m
\IH | ,‘JJ._ | llh_.ﬁl J.lL ] l - "
i
20 depv/m
10 dBuv/m
0 dBpv/m
-10 dBp/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

Ref Level 80.00 dBuv/m
Att
TOF

0dB & SWT 15

1 Frequency Sweep

RBW 1 MHz

VBW 3 MHz

Mode Auto Sweep

H1 74,000 dBu/mr

70 dey

&0 depv/m

50 dey

H2 54.000

dBpvm

o

20 dey

10 dBpv/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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AT4 wireless, S.A.U. (
Parque Tecnol6gico de Andalucia, Q D E K R A
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

a DEKR

- WirELESS
www.atdwireless.com - C.I.F. A29 507 456

RA company

CHANNEL: Highest (2480 MHz).

MultiView Spectrum D

Ref Level 20.00 dBuv/m RBW 1 MHz
Att 0de @ SWT 15 @ VBW 3 MHz Mode Auto Sweep

TOF

1 Frequency Sweep

H1 74.000 dBpv/rr

70 depim

&0 depi/m

H2 54,000 dBpv/m

S0 depvim

.A;l Ll n.. l-i_‘ll‘m']l ‘}h N | \ okl

20 depim

10 dBy

0 deuv/m

-10 depv/

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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FREQUENCY RANGE 3 GHz to 18 GHz.
Modulation: GFSK
CHANNEL: Lowest (2402 MHz).

MultiView

Spectrum

Ref Level 80.00 dBuv/m
Att
TDF

0dB & SWT 13

1 Frequency Sweep

WireLess

\ company

RBW 1 MHz
VBW 3 MHz

Mode Auto Sweep

70 depim

H1 74.000 dBpv/rr

60 dey

H2 54.000

dBpvm

10 dBpv/m

0 dBpv/m

-10 dBpv/m

3.0 GHz

30000 pts

1.5 GHz/

18.0 GHz
—

1

Date: 24.MAY 2016 04:03:21

CHANNEL: Middle (2441 MHz).

MultiView

Spectrum

Ref Level 80.00 dBuv/m
Att
TDF

0dB = SWT 15

1 Frequency Sweep

70 denv/m

RBW 1 MHz
VBW 3 MHz

Mode Auto Sweep

H1 74.000 dBpv/mr

&0 dBpv/mr

50 dBuv/m

H2 54.000

dBpY/mr

40 dBpv/mr

10 dBpv/m:

0 dBpv/]

-10 dBpv/m:

3.0 GHz

30000 pts

1.5 GHz/

18.0 GHz
—
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AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia,

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

www.atdwireless.com - C.I.LF. A29 507 456

CHANNEL: Highest (2480 MHz)

WireLess

AT4 @ B DEKRA

company

Multiview Spectrum D
Ref Level 80.00 dBuW/m RBW 1 MHz
Att 0de @ SWT 15 @ VBW 3 MHz Mode Auto Sweep
TDF
1 Frequency Sweep
H1 74.000 dBpv/m
70 dBpv/m:
80 dBuv/m
H2 $4.000 dBpv/m ¥
S0 dBpv/m
PIE o W .A/
40 deydv/m PR I R Wr
i oy
| | —
VAT
10 dBpv/m:
0 dBpv/m
-10 dBpv/m:
3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz
Modulation: I1/4-DQPSK
CHANNEL: Lowest (2402 MHz).
MultiView Spectrum D
Ref Level 80.00 dBuv/m RBW 1 MHz
Att 0dB & SWT 15 @ ¥BW 3 MHz Mode Auto Sweep

TDF

1 Frequency Sweep

H1 74.000 dBpv/mr

70 denv/m

60 dBpv/mr

H2 54.000 dBuv/m

S0 dBpv/mr

40 dBpv/mr

TV R————
10 dBpv/m:
0 dBpvs
-10 dBpv/m:
3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz
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CHANNEL: Middle (2441 MHz).

MultiView

Spectrum

Ref Level 80.00 dBpw/m
Att
TOF

OdB © SWT 1s

1 Frequency Sweep

WireLess

AT42

company

RBW 1 MHz
VBW 3 MHz Mode Auto Sweep

H1 74.000 dBpv/mr

70 depv/m:

60 dBuv/m

S50 dBpv/m:

H2 54.000

dBpmr

40 depv/m:

10 dBpv/m:

0 depvfm

-10 dewv/m

3.0 GHz

30000 pts

1.5 GHz/

18.0 GHz

CHANNEL: Highest (2480 MHz).

MultiView

Spectrum

Ref Level 80.00 dBpw/m
Att
TOF

OdB © SWT 1s

1 Frequency Sweep

70 depv/m:

RBW 1 MHz
VBW 3 MHz Mode Auto Sweep

H1 74.000 dBpv/mr

60 dBuv/m

S50 dBpv/m:

H2 54.000

dBpmr

40 depv/m:

VA

10 dBpv/m:

0 depvfm

-10 dewv/m

3.0 GHz

30000 pts

1.5 GHz/

18.0 GHz
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AT4 wireless, S.A.U. (
Parque Tecnol6gico de Andalucia, g D E K R A
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

a DEKRA

company

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

MultiView Spectrum D

Ref Level 80.00 dBuW/m RBW 1 MHz
Att 0de @ SWT 15 @ VBW 3 MHz Mode &uto Sweep
TOF

1 Frequency Sweep

H1 74.000 dBpv/mr

70 dBpv/mr

60 dBpv/m:

H2 54.000 depnm
50 dBpv/m:

40 dewv/m
R T T T e

LT

10 dBpvm

0 depv/m

-10 dBuvym

3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz

CHANNEL: Middle (2441 MHz).

MultiView Spectrum D

Ref Level 80.00 dBuv/m RBW 1 MHz
Att 0dB & SWT 1s & VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 dBpv/rr

70 dey

60 dey

%

H2 54,000 dBpv/m

10 dBpv/m

0 depv/m

-10 dBpv/m

3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz
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CHANNEL: Highest (2480 MHz).

aT45@

WireLess

RA company

K

D DEKRA

[

MultiView Spectrum
Ref Level 80.00 dBuW/m
Att 0de & SWT 1s Mode Auto Sweep
TDF
1 Frequency Sweep
H1 74.000 dBpv/m
70 dBpv/m:
80 dBuv/m
H2 $4.000 dBpv/mm
S0 dBpv/m
40 depv/m MWM g
i
10 dBuv/m
0 dBpv/m
-10 dBpv/m:
3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz
—
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AT4 wireless, S.A.U. (
Parque Tecnol6gico de Andalucia, Q D E K R A
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- WirELESS
www.atdwireless.com - C.I.F. A29 507 456

\ company

FREQUENCY RANGE 18 GHz to 26 GHz.

Multiview | Spectrum E]
Ref Level 80.00 dBuW/m ® RBW 1 MHz

& Att 0de ® SWT 1s ® VBW 3 MHz Mode &uto Sweep

TOF

1 Frequency Sweep

H1 74.000 dBLv/m
70 dBpv/mr
60 dBpv/m:
H2 54.000 dBpv/m

50 dBpv/m:

40 dewv/m W l m
20 dBw/m e pgar n

ki WWN“ IR T " - 2 ‘—WW —r

M ol e Hayo

20 dBu/m:

10 dBpvm

0 dBpv/m

-10 dBufm:

18.0 GHz 30000 pts 800.0 MHz/ 26.0 GHz

(This plot is valid for all three channels and all modulation modes).
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Parque Tecnoldgico de Andalucia,
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AT

WireLess

FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTED BAND)
CHANNEL: Lowest
Modulation: GFSK

MultiView

Att
TDF

Spectrum

D DEKRA

Ref Level 80.00 dBuv/m

0dB & SWT 13

1 Frequency Sweep

70 dey

H1 74.000 dBpvynr

RBW 1 MHz
VYBW 3 MHz Mode Auto Sweep

&0 depi/m

50 depim

H2 54.000 dBpv/rin

40 depv/m

e Ny

L ERR NIV TTRTIR RRVNITPRF V) IEPEARANY AARTPIIMUTY RTPEPU DIV THT TN N SONRAIOR

A\

30 depvim

20 dey

10 dBy

0 depv/m

-10 dBpv/m

2.31 GHz

10000 pts 8.0 MHz/

2.39 GHz

Modulation: I1/4-DQPSK

MultiView

Att
TDF

Spectrum

Ref Level 80.00 dBuv/m

0dB & SWT 13

1 Frequency Sweep

70 dey

H1 74.000 dBpvynr

RBW 1 MHz
VYBW 3 MHz Mode Auto Sweep

&0 depi/m

H2 54.000 |dB|_|V i)

40 depv/m

50 depim
' I I . I M ' "" l' l . Ll m

/\

30 depvim

20 dey

10 dBy

0 depv/m

-10 dBpv/m

2.31 GHz

10000 pts 8.0 MHz/

2.39 GHz
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AT4 wireless, S.A.U. (
Parque Tecnol6gico de Andalucia, g D E K R A
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

a DEKRA

company

Modulation: 8-DPSK

MultiView Spectrum D

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

1 Frequency Sweep

H1 74,000 dBuv/m
70 dey

60 dBpi/m

H2 54,000 dBpv/m

50 dBpv/m
oA P iAo A
40 dBpv/m /.\ ‘

30 dey

20 dey

10 dBy

0 dBpv;

-10 depv/

2.31 GHz 10000 pts 8.0 MHz/ 2.39 GHz

CHANNEL: Middle
Modulation: GFSK

MultiView Spectrum D

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

1 Frequency Sweep

H1 74,000 dBpv/r

70 depvim

&0 depi/m

H2 54.000 dBuv/m

50 dey

ol o oo oo s s
40 dBpv/m /,.\\

30 dey

20 dey

10 dBpv/m

0 dBpv;

-10 dBpv/m

2.31 GHz 10000 pts 8.0 MHz/ 2,39 GHz
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Modulation: I1/4-DQPSK

MultiView

ALt
TOF

Spectrum

Ref Level 80.00 dBuv/m

WireLess

AT42

company

Ode & SWT 1s

1 Frequency Sweep

RBW 1 MHz
VBW 3 MHz Mode Auto Sweep

H1 74,000 dBu/mr

70 dey

&0 depi/m

Hz S4.000 |dB|.|V m

S0 dBpv/m
Mwmwmhwmmmmwmm:" 4

Lk IWLM .).MMM‘

40 depim

AN

»

30 depi/m

20 dey

10 dBpv/m

0 dBpv;

-10 depv/

2.31 GHz

10000 pts 8.0 MHz/

2.39 GHz

Modulation: 8-DPSK

MultiView

Att
TDF

Spectrum

Ref Level 20.00 dBuv/m

0dB & SWT 135

1 Frequency Sweep

RBW 1 MHz
VBW 3 MHz Mode Auto Sweep

H1 74.000 dBpv/m

70 depv/m

60 dBpv/m

HE 54,000 dBpv/m

50 depw/m

Prseetesntinsmpis bbbl ol

s et dioadbiadiitonass

40 depw/m

A\

30 depvim

20 dBuv/m

10 dBpv/m

0 dBiy,

-10 dBpvfm

2.31 GHz

10000 pts 8.0 MHz/

2.39 GHz
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WireLess

149 DEKRA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia /4 4 ‘? >
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