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Test report

USA FCC Part 15.247, 15.209
Radio Frequency Devices. Operation within the b&tis- 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.............cu...:
Identification of item tested

LASER RANGE METER

= L o= HILTI
Trademark
Modelo y/o referencia tipo ..........ccoccuvvvicmmneennn. : PD-CS (01)
Model and /or type reference
Other identification of the product ..................  FCC ID: SDL-PDCS01
Final HW version ..........ccccccceevvevvcvimneenes - 4.00
Final SW version ..........ccccccvvvvvivciniviceeens. - 2.3.9
Caracteristicas ..........cccoceevvienniniiiemeceeeen . BT, WLAN
Features
Fabricante .............ccccccevviiiiiiiiiiceecvcieeeeee. HILT1I CORPORATION
Manufacturer Feldkircherstr. 100
FL-9494 Schaan Principality of Liechtestein
Método de ensayo solicitado, norma..............  USA FCC Part 15.247 10-1-15 Edition: Operatiothimi 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.

Guidance for Performing Compliance MeasurementBigital
Transmission Systems (DTS) Operating Under §15558074 D01
DTS Meas Guidance v03r05 dated 04/08/2016.

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

Resultado.........c.ccccovevciieviiiiicicvvceicevceeeeee.. IN COMPLIANCE

Summary
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Competences and guarantees

AT4 wireless is a testing laboratory accreditedtlsy National Accreditation Body (ENAC -Entidad Nawmal de
Acreditacion), to perform the tests indicated ie @ertificate No. 51/LE 147.

AT4 wireless is a laboratory with a measuremernitifpén compliance with the requirements of Seati».948 of the
FCC rules and has been added to the list of fizsilivhose measurements data will be accepted juctam with
applications for Certification under Parts 15 orof8he Commission's Rules. Registration Numbe®282 .

In order to assure the traceability to other natiand international laboratories, AT4 wireless hasalibration and
maintenance program for its measurement equipment.

AT4 wireless guarantees the reliability of the datesented in this report, which is the resulthef measurements and
the tests performed to the item under test on #te dnd under the conditions stated on the repartifis based on
the knowledge and technical facilities availabl&at wireless at the time of performance of the.tes

AT4 wireless is liable to the client for the maiméce of the confidentiality of all information aédd to the item
under test and the results of the test.

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 AT4 wireless.

General conditions
1. This reportis only referred to the item thas badergone the test.

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

3. This document is only valid if complete; no jerteproduction can be made without previous emitpbermission of
AT4 wireless.

4. This test report cannot be used partially dulhfor publicity and/or promotional purposes watlt previous written
permission of AT4 wireless and the Accreditatiordi®s.

Uncertainty

Uncertainty (factor k=2) was calculated accordimghie AT4 wireless internal document PODTOO0O.

Usage of samples

Samples undergoing test have been selectethéylient

Sample S/01 is composed of the following elements:

49467/004 Laser Range Meter PD-CS (01) 201@405-

1. Sample S/01 has undergone following test(s).

All radiated tests indicated in appendixes A and B.
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Sample S/02 is composed of the following elements:

48496/007 Laser Range Meter PD-CS (01) 2016-05-24

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

Sample S/03 is composed of the following elements:

48496/019 Laser Range Meter PD-CS (01) 2016-09-19

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

Test sample description

The sample consists of a High-End Measurement BewicHILTI. Key marketing points from the produdfeasuring
precisely in just seconds with only one person. $dieiag heights from floor to ceiling. Measuring edgfin places where
access is difficult. Measuring effectively outdoamnswindy conditions. Measuring a wide range oftaliges, 0.25m to
250m. Measuring with high accuracy +/- 1.5mm. Meimgueasily with simple one-button press. Measuriegeatedly
with fast calculation time. Measuring small distasiavith no loss in accuracy or reliability. Measgriong distances with
no loss in accuracy and best-in-class reliabiltglculating a relative distance, area, or volursenfigeometry using angle
sensor and software. Relying on technology engatkén Liechtenstein and made in Germany under lgjghlity
standards. Relying on guarantee of Hilti's LifetirBervice™ plus for Hilti's Fleet Management custosng no-cost
“drop”.

Identification of the client
BITTIUM WIRELESS LTD.
Tutkijantie 8, 90590. Oulu. FINLAND

Testing period
The performed test started 2616-06-03and finished 0r2016-09-23

The tests have been performed\atl wireless.

Environmental conditions

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

Temperature Min. :_15 °C
Max. = 35 °C
Relative humidity . S
Shielding effectiveness > 100 dB
Electric insulation >10kQ
Reference resistance to earth <1Q
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In the semianechoic chamber, the following limierg/not exceeded during the test.

Temperature Min. = 15 °C
P Max. = 35 °C
. - Min. = 20 %

Relative humidity Max. = 75 %
Air pressure Min. = 860 mbar

P Max. = 1060 mbar
Shielding effectiveness > 100 dB
Electric insulation > 10 kQ
Reference resistance to earth <1Q

Normal site attenuation (NSA)

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

Field homogeneity

More than 75% of illuminated surface is betweem@ 6
dB (26 MHz to 1000 MHz).

In the chamber for conducted measurements, th@sfly limits were not exceeded during the test:

Temperature Min. = 15°C
Max. = 35 °C
Relative humidity Min. = 20 %
Max.= 75 %
Air pressure Min. = 860 mbar
Max. = 1060 mbar
Shielding effectiveness > 100 dB
Electric insulation > 10 kKQ
Reference resistance to earth <1Q
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. R&S NRP-Z81 Wideband Power Sensor 2016/04 2@18/0
4, Coupler NARDA 27000-30 2016/09 2018/09
5. Bluetooth Signalling unit ANRITSU MT8852B N.A. A
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Radiated Measurements

AT4@

a DEKRA company

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 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 2013/11 2016/11
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 2016/04 2017/04
9. gflg_r;—\;lo\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. Bluetooth Signalling unit ANRITSU MT8852B N.A. N.A.
Testing verdicts
Not applicable ... : N/A
PaASS .. : P
FAIL ... : F
NOt MEASUIE .....eeiieiiiiiiiiie e : N/M
1. BT EDR
FCC PART 15 PARAGRAPH VERDICT
NA| P | F [NM
FCC 15.247 Subclause (a) (1) 20 dB Bandwidth and Carri P

frequency separation

FCC 15.247 Subclause (a)(1)(iii) Number of hopmhgnnelq P

FCC 15.247 Subclause (a)(1)(iii) Time of occupatiawyell P
Time)

FCC 15.247 Subclause (b) Maximum peaitput powe P
and antenna gain

FCC 15.247 Subclause (d) Emission limitations P
conducted (Transmitter)

FCC 15.247 Subclause (d) Emission limitations rizdip P

(Transmitter)
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2. WiFi 2.4 GHz (802.11b/g/n20/n40).

D DEKRA

FCC PART 15 PARAGRAPH VERDICT
NA| P | F [NM
Section 15.247 Subclause (a) (2) 6 dB Bandwidth P
Section 15.247 Subclause (b) Maximum output powedrantenna gain P
Section 15.247 Subclause (d) Emission limitaticosducted (Transmitter) P
Section 15.247 Subclause (d) Band-edge conductessiems compliance P
(Transmitter)
Section 15.247 Subclause (e) Power spectral density P
Section 15.247 Subclause (d) Emission limitatiaated (Transmitter) P
Report No: (NIE)
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Appendix A —Test result (Bluetooth EDR)
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TEST CONDITIONS

Power supply (V):

Type of power supply = DC voltage from battery.
Type of antenna = Integral antenna.

Declared Gain for antenna (maximum) = +3.70 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 analygergua directional coupler. The reading in the spec analyzer
is corrected taking into account the coupler loss.

EUT Directional coupler Spectrum analyzer

Signalling unit

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-ctmdyalatform 1.5 meter above the ground plane ted
situation and orientation was varied to find theximum radiated emission.

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

Measurements were made in both horizontal andcadplanes 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
Measuring 360° P;O;alltmg
Antenna able

‘ ‘ | 3 m distance

-

AntennaMast
| (Antennaheight variation: 1-4 m)

Link anterma

Spectrum analyser

Signalling unit

Shielded ControlRoomFor
Radiated Measurements

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

D DEKRA

VWWWWWWWWWWAWWAWWVAWVY

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). 20 dB Bandwicand Carrier frequency separation

SPECIFICATION

Frequency hopping systems shall have hopping chaanger frequencies separated by a minimum dfti25

or the 20 dB bandwidth of the hopping channel, Weier is greater. Alternatively, frequency hopping
systems operating in the 2400-2483.5 MHz band mee 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 poweagreater 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 943.608 916.101 225.
Measurement uncertainty (kHz) <+5.00

Modulation:11/4-DQPSK (2Mbps)

Lowest frequency

Middle frequency

Highest frequency

2402 MHz 2441 MHz 2480 MHz
20 dB Spectrum bandwidth (kHz 1278 1278 1278
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 1291 1293 1294
Measurement uncertainty (kHz) <+5.00
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Modulation: GFSK
20 dB BANDWIDTH.

AT-

a DEKRA company

WiReELESS

"ol B DEKRA

Lowest Channel: 2402 MHz.

# Agilent

Ref 15 dBm

Atten 38 4B

#Paak

Pt bk YR

"

LaAw

M1 352

Center 2.482 G606 GHz

#Res BH 30 kHz

#\YBH 188 kHz

Occupied Bandwidth

836.6929 kHz

Transmit Freq Error  -10.857 kH=

% B Bandwidth

20 dB BANDWIDTH

# Agilent

943.6088 kHz

Span 3 MHz
Sweep 3.197 ms (1000 pts)

Occ BH ¥ Pwr 9960 %
®x dB -20.00 dB

Middle Channel: 2441 MHz.

Ref 15 dBEm

Atten 38 dB

#Peak

LgAw

M1 52

Start 2.433 500 GHz

#Res BH 30 kHz

#\YBH 188 kHz

Occupied Bandwidth

830.4067 kHz

Transmit Freq Error  -10.933 kHz

% B Bandwidth

916.181 kHz

Stop 2.442 508 GHz
Sweep 3.197 ms (1000 pts)

Occ BH % Pwr 99.68 2
®x dB -20.00 dB
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20 dB BANDWIDTH

AT-

WiReELESS

"ol B DEKRA

a DEKRA company

Highest Channel: 2480 MHz.

# Agilent

Ref 15 dBEm

Atten 38 dB

#Peak

LgAw

M1 52

Center 2.430 806 GHz
#Res BH 30 kHz

#\YBH 188 kHz

Occupied Bandwidth
832.6050 kHz

Transmit Freq Error

% B Bandwidth

-11.274 kHz
925.125 kHz

Carrier frequency separation

Span 3 MHz
Sweep 3.197 ms (1000 pts)

Occ BH % Pwr 99.68 2
®x dB -20.00 dB

# Agilent

Ref 28 dBm

Atten 38 4B

a Mkrl 1.881 MHz
-0.28 dB

#Paak

18
ARV
Offst \

Vi

/

VERVALY/

i W

W i

LaAw

W1 52

33 FC

£t
FTun

Swp

Start 2.438 008 GHz
#Res BH 388 kHz

#\YBH 388 kHz

Stop 2.446 @00 GHz
Sweep 1AGE ms (1008 prs)

The hopping channel carrier frequencies are seggakat a minimum of the 20 dB bandwidth of the hagpi

channel.
Verdict: PASS
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Modulation: TI/4-DQPSK
20 dB BANDWIDTH. Lowest Channel: 2402 MHz.

# Agilent

Ref 15 dBm Atten 38 dB
#Paak

4B/ o

,r

Offt 7 N
dB N 4

MW; W el

LaAw

Ml 52
Center 2.402 B0 GHz Span 3 MHz
#Res BN 38 kHz #UBH 108 kHz Sweep 3.197 ms (1000 pts)

Occupied Bandwidth Occ BH % Pur  99.00 7
1.1740 MH=z x dB  -20.00 dB

Transmit Freq Error  -9.438 kHz
% dB Bandwidth 1.278 MHz

20 dB BANDWIDTH Middle Channel: 2441 MHz.

# Agilent

Ref 15 dBm Atten 38 dB
#Peak

ggst > N
dB / Yo

LgAw

Ml 52
Center 2.441 886 GHz Span 3 MHz
#Res BH 30 kHz #BH 188 kHz Sweep 3.197 ms (1000 pts)

Occupied Bandwidth Occ BH % PWr  59.00 7
1.1804 MH=z x dB -20.00 dB

Transmit Freq Error  -3.585 kHz
% B Bandwuidth 1.278 MHz
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20 dB BANDWIDTH Highest Channel: 2480 MHz.
# Agilent
Ref 15 dEm Atten 38 dB
#Peak
Log
16 S A
dB/ 7 o

Off 7 s
@.ZSt ;ﬂ \

Wwﬁw ¥ WM
Lafw
Ml 52
Center 2,480 08B GHz Span 3 MHz
#Res BH 30 kHz #BH 188 kHz Sweep 3.197 ms (1000 pts)
Occupied Bandwidth Occ BH % PWr  59.00 7
1.1811 MHz ®x dB -20.00 dB

Transmit Freq Error  -3.336 kHz
% B Bandwuidth 1.278 MHz

Carrier frequency separation

# Agilent

a Mkrl 1.881 MHz

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

,_
=3
L]
=
]
IS

LaAw

W1 52
33 FC

£t
FTun
Swp

Start 2.438 000 GHz Stop 2.446 @00 GHz
#Res BN 300 kHz #UBH 308 kHz Sweep 1AGE ms (1008 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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¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WireLess
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

Modulation: 8-DPSK
20 dB BANDWIDTH Lowest Channel: 2402 MHz.

# Agilent

Ref 15 dBm Atten 38 dB
#Paak

dB/ Ll -
Offst 7’(’ \\_

@.2
dB e f \k ™,

= o=y

LaAw

Ml 52
Center 2.402 B0 GHz Span 3 MHz
#Res BN 38 kHz #UBH 108 kHz Sweep 3.197 ms (1000 pts)

Occupied Bandwidth Occ BH % Pur  99.00 7
1.1808 MH=z x dB  -20.00 dB

Transmit Freq Error  -4.930 kHz

% dB Bandwidth 1.291 MHz B
20 dB BANDWIDTH Middle Channel: 2441 MHz.
# Agilent
Ref 15 dBm Atten 38 dB
#Peak
Log
10 o (TR
dB/ o 9
Offst 7 ~
@2 ’/ \
dB o 4
LgAw
Ml 52
Center 2.441 886 GHz Span 3 MHz
#Res BH 30 kHz #BH 188 kHz Sweep 3.197 ms (1000 pts)
Occupied Bandwidth Occ BH % PWr  59.00 7
1.1834 MHz x dB -20.08 dB

Transmit Freq Error  -5.089 kHz
% B Bandwuidth 1.293 MHz

Report No: (NIE)
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AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, @ D E KRA
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WireLess
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

20 dB BANDWIDTH Highest Channel: 2480 MHz.
# Agilent
Ref 15 dEm Atten 38 dB
#Peak
Log
T e A
dB/ o TN

T o VAP v
Lafw
Ml 52
Center 2,480 08B GHz Span 3 MHz
#Res BH 30 kHz #BH 188 kHz Sweep 3.197 ms (1000 pts)
Occupied Bandwidth Occ BH % PWr  59.00 7
1.1828 MH=z ®x dB -20.00 dB

Transmit Freq Error  -5.914 kHz
% B Bandwuidth 1.294 MHz

Carrier frequency separation

# Agilent

a Mkrl 1.881 MHz

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

>
Ko

16 R = o T N N

LaAw

M1 352
33 FC

£t
FTun
Swp

Start 2.438 000 GHz Stop 2.446 @00 GHz
#Res BN 300 kHz #UBH 308 kHz Sweep 1AGE ms (1008 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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AT4 wireless, S.A.U. {

Parque Tecnolégico de Andalucia, \‘97 D E KRA
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WireLess

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

FCC Section 15.247 Subclause (a) (1) (iii). Numbef 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 thmegles (see next plots).
Modulation: GFSK

Mkrz 2.448 81 GHz

Ref 15 dBm Atten 30 dB 18.65 dBm
tE;ak A ATV A AT VAT TATATATR A TATA B A R ATAIATATAIA A A A A A AR ATAIRIS IR IAT:
10 J VEY AT ey Yy vy r vy v e vy iy vy vy
dB/ {
Offst J'
a2
dB f(
il
LgAwy
V1 52
Start 2.398 80 GHz Stop 2.441 08 GHz
#Res BW 368 kHz #YBH 516 kHz Sweep 1066 ms (1080 pts)
Markar Trace Type ¥ Auiz Amplituda
1 1 Freq 2.482 BH GHz 16.98 dBm
2 1 Freq 2.448 81 GHz 16.65 dBm

Number of hopping frequencies: 39

Report No: (NIE)
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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

# Agilent

AT-

WiReELESS

"ol B DEKRA

a DEKRA company

Ref 15 dBEm

Atten 38 dB

Mkr2 2.488 B5 GHz
18.31 dBm

ATATATATE

ATRTATATATAVATE

WTATRT

#Peak
g p‘fﬁ“ﬂu AR

P

IRRR!

ARR

RN

TATRTAYATRTATATATAVAYRTAY AT
LI ORI IR O N l'k

LgAw

Wl 52

Start 2.439 00 GHz
#Res BH 380 kHz

#YBH 518 kHz

Stop 2.483 @8 GHz
Sweep 1.066 ms (1000 pts)

Marker Trace Type
1 [Gy] Freg
2 [Gy] Freg

¥ Axiz
2.441 B3 GHz
2.4868 BS GHz

Amplitude
18.63 dEm
18.31 dEm

Number of hopping frequencies: 40

Total number of hopping frequencies: 79

Verdict: PASS

Report No: (NIE)
49467RRF.002

Page 22 of 151

2016-10-20



AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, ."7) D E KRA
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www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

Modulation: TI/4-DQPSK

Mkre 2.448 B1 GHz
Ref 15 dBEm Atten 38 dB 5.12 dBm

#Peak 1 z

& &
Lug Ir*,r"vvw“-"vvv A el e i i Tl i T AT T S T A

LgAw
ML 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 5.14 dBm
2 [ Freq 2.448 B1 GHz 5.12 dBm

Number of hopping frequencies: 39

Report No: (NIE)
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AT4 wireless, S.A.U. {

Parque Tecnoldgico de Andalucia, ."7) D E KRA
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WireLess

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

# Agilent

Mkre 2.488 85 GHz

Ref 15 dBm Atten 38 4B 4.84 dBm
#Paak 1 z
LOG Ry i oo ot o oy WV"V"W"VQ\I
18
dB/ |
Offst \
@z
dB L\I\
N
LaAw
M1 52
Start 2.439 00 GHz Stop 2.483 08 GHz
#Res BN 300 kHz #UBH 518 kHz Sweep 1.066 ms (1000 pts)
Marker Trace Type K Axig Amplitude
1 [y Freq 2.441 A3 GH=z 5.A5 dBm
2 [y Freq 2.488 A5 GH=z 4.84 dBm

Number of hopping frequencies: 40

Total number of hopping frequencies: 79

Verdict: PASS

Report No: (NIE)
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Parque Tecnoldgico de Andalucia,

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

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

Modulation: 8-DPSK

# Agilent

Ref 15 dBm

Atten 38 4B

AT-

a DEKRA company

O

WiReELESS

D DEKRA

Mkre 2.448 81 GHz

5.12 dBm

#Paak 1

]
43

Log f-'o R T )

B T L i S

B e T AT T A

LaAw

W1 52

Start 2.398 08 GHz
#Res BH 388 kHz

#YBH 518 kHz

Stop 2.441 88 GHz

Sweep 1.066 ms (1000 pts)

Marker Trace Type K Axig Amplitude
1 1 Freq 2,482 BH GHz 5.14 dBm
2 1 Freq 2.448 A1 GHz 5.12 dBm

Number of hopping frequencies: 39

Report No: (NIE)
49467RRF.002
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Parque Tecnoldgico de Andalucia,
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www.atdwireless.com - C.I.F. A29 507 456

AT-

NC,

WiReELESS
a DEKRA company

D DEKRA

Ref 15 dBm

Atten 38 4B

Mkre 2.488 85 GHz
4.31 dBm

#Paak 1

BT

AT T i i T o

W”‘v"yl

LaAw

W1 52

Start 2.433 08 GHz
#Res BH 388 kHz

#YBH 518 kHz

Sweep 1.066 ms (1000 pts)

Stop 2.483 89 GHz

Marker Trace Type
1 1y Freq
2 1y Freq

# Axis
2.441 B3 GHz
2,488 B5 GHz

Amplitude
5.A8 dBm
4,31 dBm

Number of hopping frequencies: 40

Total number of hopping frequencies: 79

Verdict: PASS

Report No: (NIE)
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AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, ,‘?) D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WireLess
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

FCC Section 15.247 Subclause (a) (1) (iii). Time otcupancy (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 hopgihgnnels employed = 0.4 x 79= 31.6 seconds.

RESULTS

Modulation: GFSK
1. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE 1B1.

- Tx-time per hop = 401.2 us (see next plot).

= Agilent

a bkrl  481.2 ps
Ref 15 dBm Atten 38 dB -8.28 dB
#Peak

LgPAv

Wl 52
53 MS

£(tn
FTun

Center 2,441 008 GHz Span @ Hz
Res BW 1 MHz #YBW 3 MH=z Sweep 865.8 ps (1008 pts)

Report No: (NIE)
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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

AT4P B DEKRA

WiReELESS
a DEKRA company

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

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

3 Agilent

Ref 15 dBm Atten 38 dB

#Peak

LgAw

W1 52
53 0MS

£fx
F>50k &

Center 2.441 008 GHz
Res BH 108 kHz

#BH 388 kHz

u

Span @ Hz
Sweep 1 5 (1008 pts)

Averaging time of occupancy = 401.2 ps x 316 hop26.78 ms per 31.6 seconds.

Measurement uncertainty (%)

<+0.01

Verdict: PASS

Report No: (NIE)
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AT4 wireless, S.A.U. {

Parque Tecnoldgico de Andalucia, “?)
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - Espafia WireLesS
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

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

- Tx-time per hop = 1.654 ms (see next plot).

3 Agilent

D DEKRA

Ref 15 dBm Atten 38 dB

a Mkrl  1.654 ms
-8.35 dB

#Peak
Log 1R

LgPAv

Wl 52
53 MS

AR
£(tn
FTun

Center 2,441 008 GHz
Res BW 1 MHz

#VBW 3 MHz

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

ot

Span @ Hz

Sweep 2,864 ms (1008 pts)

2% Agilent

Ref 15 dBm
#Peak

Atten 368 dB

a Mkrl 2147 s

-0.30 dB

LgAw

W1 52
53 M8

£0
50k

Center 2.441 G8@ GHz

Span @ Hz

Res BH 188 kHz

#WBH 308 kHz

Sweep 3 5 (1086 pts)

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 = 1.654 ms x 126.4 hop69.06 ms per 31.6 seconds.

Measurement uncertainty (%)

<+0.01

Verdict: PASS

Report No: (NIE)
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AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, ,‘?) D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WireLess
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

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

- Tx-time per hop = 2.903 ms (see next plot).

3% Agilent

a bkrl 2,963 ms

Ref 15 dBm Atten 38 dB -8.38 dB
#Peak

LgPAv

Wl 52
53 MS

AR
£ehy: MWWWW
FTun

Center 2,441 008 GHz Span @ Hz
Res BW 1 MHz #YBW 3 MH=z Sweep 4.063 ms (1008 pts)

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

3 Agilent

a bkrl 2147 s

Ref 15 dBm Atten 30 dB 160,79 dB
#Peak

LaAw

WL 2
3 YS 1
AR
£0F: u ,JJ
F>50k N

A

Center 2.441 088 GHz Span @ Hz
Res BW 108 kHz #YBH 380 kHz Sweep 3 5 (1080 pts)

Number of hops in the period specified in the regmients = (12 hops) x (31.6 s/ 3 s) = 126.4 hops.
Averaging time of occupancy = 2.903 ms x 126.4 hof66.94 ms per 31.6 seconds.

Measurement uncertainty (%) <+0.01
Verdict: PASS

Report No: (NIE)
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AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, ,‘?) D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WireLess
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

Modulation: m/4-DQPSK
1. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE-RH1.

- Tx-time per hop = 406.4 us (see next plot).

3 Agilent

a Mkrl 4864 ps

Ref 15 dBm Atten 30 dB B.24 4B
#Peak
Log 1R i

16 f——-—wwmmmawmwmw

LgAw

W1 52
53 0MS

£0fn
FTun

Center 2.441 806 GHz Span @ Hz
Res BH 1 MHz #UBH 3 MHz Sweep 865.8 ps (1000 pts)

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

= Agilent

a Mkrl 7156 ms

Ref 15 dBm Atten 38 dB -1.35 4B
#Peak

LgPAv

Wl 52
53 MS

£t
F>58k

A

Center 2,441 008 GHz Span @ Hz
Res BW 108 kHz #\/BH 300 kHz Sweep 1 5 (1000 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 = 406.4 us x 284.4 hof45.58 ms per 31.6 seconds.

Measurement uncertainty (%) <+0.01

Verdict: PASS

Report No: (NIE)
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AT4 wireless, S.A.U.

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

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

o

WireLess
a DEKRA company

2. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE-RHS3.

- Tx-time per hop = 1.654 ms (see next plot).

3% Agilent

D DEKRA

Ref 15 dBm Atten 38 dB
#Peak
Lag 1R

19 A ARSI A e M A R b

a Mkrl  1.654 ms

-8.34 dB

1

LgPAv

Wl 52
53 MS

£(tn
FTun

Center 2,441 008 GHz
Res BH 1 MHz #UBH 3 MHz

- Number of hops over a period of 3 seconds = 13{e&tplot).

Gkl

Span @ Hz

Sweep 2,864 ms (1008 pts)

3 Agilent

Ref 15 dBm Atten 30 dB
#Peak

a bkrl 2147 s

5.68 dB

LaAw

WL 52
53 M8

AR
£0F): .
F>50k

Center 2.441 088 GHz
Res BH 188 kHz #UBH 308 kHz

A

Span @ Hz

Sweep 3 5 (1080 pts)

Number of hops in the period specified in the resmients = (13 hops) x (31.6 s/ 3 s) = 136.93 hops.
Averaging time of occupancy = 1.654 ms x 136.93shw(226.49 ms per 31.6 seconds.

Measurement uncertainty (%)

<+0.01

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

Parque Tecnoldgico de Andalucia, “?)
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - Espafia WireLesS
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

3. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE-RH5.

- Tx-time per hop = 2.903 ms (see next plot).

3% Agilent

D DEKRA

Ref 15 dBm Atten 38 dB
#Peak

a bkrl 2,963 ms
8.651 dB

1@ L.J(‘“v ta L A LA e L e =

LgPAv

Wl 52
53 MS

AR
£(tn
FTun

Center 2,441 008 GHz

LA

Span @ Hz

Res BW 1 MHz #YBW 3 MH=z Sweep 4.063 ms (1008 pts)

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

3 Agilent

Ref 15 dBm Atten 30 dB
#Peak

a bkrl 2147 s

4.91 dB

LaAw

WL 52
53 M8

g
F>50k

Center 2.441 088 GHz

A

Span @ Hz

Res BW 108 kHz #YBH 380 kHz Sweep 3 5 (1080 pts)

Number of hops in the period specified in the resmients = (11 hops) x (31.6 s/ 3 s) = 115.87 hops.
Averaging time of occupancy = 2.903 ms x 115.87shw336.36 ms per 31.6 seconds.

Measurement uncertainty (%) <+0.01

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

Parque Tecnoldgico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
www.atdwireless.com - C.I.F. A29 507 456

AT4@

WireLess
a DEKRA company

D DEKRA

Modulation: 8-DPSK
1. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE-BH1.

- Tx-time per hop = 406.4 us (see next plot).

3% Agilent

Ref 15 dBm
#Peak

Atten 368 dB

1R 1

et bl A A

a fkrl

406.4 ps
-8.38 dB

LgPAv

Wl 52
53 MS

£(tn
FTun

Center 2,441 008 GHz
Res BW 1 MHz

Span @ Hz

#YBW 3 MH=z Sweep 865.8 ps (1008 pts)

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

2% Agilent

a Mkrl  715.6 ms
Ref 15 dBm 0,95 dB

#Peak

Atten 368 dB

LgAw

W1 52
53 M8

AR
£0
50k

Center 2.441 G8@ GHz
Res BH 188 kHz

Span @ Hz

#UBH 388 kHz Sweep 1 5 (1086 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 = 406.4 us x 284.4 hof45.58 ms per 31.6 seconds.

Measurement uncertainty (%) <+0.01

Verdict: PASS

Report No: (NIE)
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AT4 wireless, S.A.U. {

Parque Tecnoldgico de Andalucia, “?)
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - Espafia WireLesS
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

2. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE-BHS3.

- Tx-time per hop = 1.657 ms (see next plot).

3% Agilent

D DEKRA

Ref 15 dBm Atten 38 dB
#Peak
Lag 1R

19 LT U LS R TSR R N T B L

a Mkrl  1.657 ms
-8.18 dB

1

LgPAv

Wl 52
53 MS

AR
£(tn
FTun

Center 2,441 008 GHz

™

Span @ Hz

Res BW 1 MHz #YBW 3 MH=z Sweep 2,864 ms (1008 pts)

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

3 Agilent

Ref 15 dBm Atten 30 dB
#Peak

a bkrl 2147 s
-6.15 dB

LaAw

R | |
$3 S

g
F>50k

Center 2.441 088 GHz

A

Span @ Hz

Res BW 108 kHz #YBH 380 kHz Sweep 3 5 (1080 pts)

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

Averaging time of occupancy = 1.657 ms x 126.4 ho@69.44 ms per 31.6 seconds.

Measurement uncertainty (%) <+0.01

Verdict: PASS
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AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, ,‘?) D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WireLess
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3. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE-BH5.

- Tx-time per hop = 2.907 ms (see next plot).

3% Agilent

a dkrl 2,967 ms
Ref 15 dBm Atten 38 dB -8.17 dB
#Peak
Log 1R 1
19 R it L A SR L S
dB/
Offst
B2
dB

LgPAv

Wl 52
53 MS

AR
FTun

Center 2,441 008 GHz Span @ Hz
Res BW 1 MHz #YBW 3 MH=z Sweep 4.063 ms (1008 pts)

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

3 Agilent

a bkrl 2147 s

Ref 15 dBm Atten 30 dB 14.66 dB
#Peak

LaAw

WL s2 .
$3 S
AR
£0F):
Fo50k

Center 2.441 088 GHz Span @ Hz
Res BW 108 kHz #YBH 380 kHz Sweep 3 5 (1080 pts)

A

Number of hops in the period specified in the regmients = (12 hops) x (31.6 s/ 3 s) = 126.4 hops.
Averaging time of occupancy = 2.907 ms x 126.4 hof367.44 ms per 31.6 seconds.

Measurement uncertainty (%) <+0.01

Verdict: PASS

Report No: (NIE)
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AT4@

a DEKRA company

D DEKRA

FCC Section 15.247 Subclause (b). Maximum peak outppower 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).

MAXIMUM OUTPUT POWER. See next plots.

Declared maximum antenna gain: +3.70 dBi.

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

power.

Modulation: GFSK

Lowest frequency

Middle frequency

Highest frequency

2402 MHz 2441 MHz 2480 MHz
Maximum peak power (dBm) 11.08 10.85 10.49
Maximum EIRP power (dBm) 14.78 14.55 14.19
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) 7.40 7.26 6.77
Maximum EIRP power (dBm) 11.10 10.96 10.47
Measurement uncertainty (dB) <+0.78

Modulation: 8-DPSK (3Mbps)

Lowest frequency

Middle frequency

Highest frequency

2402 MHz 2441 MHz 2480 MHz
Maximum peak power (dBm) 7.99 7.84 7.39
Maximum EIRP power (dBm) 11.69 11.54 11.09
Measurement uncertainty (dB) <+0.78

The maximum directional gain of the antenna is thas 6 dBi and therefore the maximum output poiwarot

required to be reduced from the stated values.

Verdict: PASS
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PEAK OUTPUT POWER (CONDUCTED).
Modulation: GFSK

AT-

O

WiReELESS

a DEKRA company

Lowest Channel: 2402 MHz.

# Agilent

Ref 15 dBm

Atten 38 4B

Mkrl 2.481 965 GHz
11.88 dBm

#Paak

xr__?_—*-\

.

LaAw »"/J

W1 52

33 FC

£t
FTun

Swp

Center 2.482 G606 GHz
#Res BH 2 MHz

#BW 8 MHz

Modulation: GFSK

# Agilent

Span 18 MHz
Sweep 1AGE ms (1008 prs)

Middle Channel: 2441 MHz.

Ref 15 dBEm

Atten 38 dB

Mkrl 2.448 9Y5 GHz
18.85 dBm

#Peak

/f__?_—‘\

8.2 /
dB

LgAw

i

M1 52

53 FC

£0f:
FTun

Swp

Center 2.441 @086 GHz
#Res BH 2 MHz

#BW & MHz

Span 18 MHz
Sweep 1.AG6 ms (1060 prs)

D DEKRA
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AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, A T U’ > D E KRA

PEAK OUTPUT POWER (CONDUCTED).
Modulation: GFSK Highest Channel: 2480 MHz.

# Agilent

Mkrl 2.479 975 GHz
Ref 15 dBm Atten 30 dB 18.49 dBm

#Paak ’,(——d——\_\
Log 1

LaRw l/ \MA

M1 352
33 FC

£t
FTun
Swp

Center 2,430 BOB GHz Span 18 MHz
#Res BW 2 MHz #/BH 3 MHz Sweep 1AGE ms (1008 prs)

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

# Agilent

Mkrl 2.482 B55 GHz

Ref 15 dBm Atten 38 dB 7.48 dBm
#Peak

'_
o

[{+]
Sl

LaAv w"p/ \u 1
W1 S2M Ww

53 FC

£0f:
FTun
Swp

Center 2.482 BB GHz Span 18 MHz
#Res BH 2 MHz #+VBH & MHz Sweep 1.AG6 ms (1060 prs)
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AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, A T U’ > D E KRA

PEAK OUTPUT POWER (CONDUCTED)
Modulation:I1/4-DQPSK Middle Channel: 2441 MHz.

# Agilent

Mkrl 2.441 115 GHz

Ref 15 dBm Atten 38 dB 7.26 dBm
#Paak

,_
=]
L]
Ko

LAy e

W1 52
33 FC

£t
FTun
Swp

Center 2.441 808 GHz Span 18 MHz
#Res BW 2 MHz #/BH 3 MHz Sweep 1AGE ms (1008 prs)

Modulation:T1/4-DQPSK Highest Channel: 2480 MHz.

# Agilent

Mkrl 2.479 815 GHz

Ref 15 dBm Atten 38 dB 6.77 dBm
#Peak

1
Log &

Offst
8.2 / \
dB

LaRw :/ \‘v ™
il S2W W

53 FC

£0f:
FTun
Swp

Center 2,480 08B GHz Span 18 MHz
#Res BH 2 MHz #+VBH & MHz Sweep 1.AG6 ms (1060 prs)
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PEAK OUTPUT POWER (CONDUCTED).
Modulation: 8-DPSK Lowest Channel: 2402 MHz

# Agilent

Mkrl 2.481 945 GHz

Ref 15 dBm Atten 30 dB 7.99 dBm
#Peak 4

Log J‘___*Sé

18

dB/

Offst
0.2 / \
dB

LaAw quw/

M1 352
33 FC

£t
FTun
Swp

Center 2.402 B0 GHz Span 18 MHz
#Res BW 2 MHz #/BH 3 MHz Sweep 1AGE ms (1008 prs)

Modulation: 8-DPSK Middle Channel: 2441 MHz.

# Agilent

Mkrl 2.448 945 GHz

Ref 15 dBm Atten 38 dB 7.84 dBm
#Peak 4

LaRw J// \\

Wl 52

53 FC

£0f:
FTun

Swp

Center 2.441 886 GHz Span 18 MHz

#Res BH 2 MHz #+VBH & MHz Sweep 1.AG6 ms (1060 prs)
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AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, A T g P D E KRA

PEAK OUTPUT POWER (CONDUCTED).
Modulation: 8-DPSK Highest Channel: 2480 MHz.

# Agilent

Mkrl 2.479 975 GHz

Ref 15 dBm Atten 30 dB 7.39 dBm
#Peak ]
Log P

o | AN

M1 352
33 FC

£t
FTun
Swp

Center 2,430 BOB GHz Span 18 MHz
#Res BW 2 MHz #/BH 3 MHz Sweep 1AGE ms (1008 prs)
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AT

o

WireLess
a DEKRA company

D DEKRA

FCC Section 15.247 Subclause (d). Band-edge complkia of conducted emissions (Transmitter)

SPECIFICATION

Emissions outside the frequency band in whichnkentional radiator is operating shall be at I2@stB below the

highest level of the desired power.

RESULTS:
Modulation: GFSK

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

# Agilent

Ref 15 dBm
#Peak

Atten 38 dB

a Mkrl —6.411 MHz
-53.73 dB

Start 2.399 000 GHz
#Res BH 180 kHz

Verdict: PASS

#\YBH 380 kHz

Stop 2.405 A08 GHz
Sweep 1.465 ms (1000 pts)
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www.atdwireless.com - C.I.F. A29 507 456

AT-

NC,

WiReELESS

a DEKRA company

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

# Agilent

Ref 15 dBEm Atten 38 dB

a Mkrl 3.4839 MHz
-53.27 dB

#Peak

53 I .MW{W "Iﬁ"llﬂlww o)

H‘sﬂl"\mﬂ"'l I“ ﬂW\F n/j\
£t L™ W 11 T
FTun
Swp

Start 2.475 008 GHz
#Res BH 180 kHz

Verdict: PASS

#\YBH 380 kHz

Stop 2.498 808 GHz
Sweep 1.465 ms (1060 prs)

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

# Agilent

Ref 15 dBm Atten 30 dB

a Mkrl -6.471 MHz
-55.60 dB

#Paak

A

YA

[ i

=
[
L)
2
e

N )

=

AA Dewn a1l
805 ﬁf% U

Start 2.399 008 GHz
#Res BH 188 kHz

Verdict: PASS

#\YBH 388 kHz

Stop 2.405 @88 GHz
Sweep 1,465 ms (1008 prs)

D DEKRA
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WiReELESS

a DEKRA company

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

- Agilent

Ref 15 dBm Atten 38 dB

a Mkrl 3.649 MHz

D DEKRA

-52.09 dB

#Peak

loa M A LA

AUARVIVAYA

H W ¥ INI

8.2 !

ol \7
-3.5

=R

53 FC W jﬁw

g A

R AL T

fLM}‘\ﬂ
URN

Start 2.475 988 GHz
#Res BH 108 kHz #/BH 308 kHz

Verdict: PASS

Stop 2.438 B@A GHz

Sweep 1.465 ms (1088 pts)

Measurement uncertainty (dB)

<+2.03
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AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, A T g > D E KRA

Modulation: TI/4-DQPSK
1. LOW FREQUENCY SECTION 2402 MHz (HOPPING OFF)eS®xt plot.

W Agilent

a Mkrl -2.598 MHz

Ref 15 dBm Atten 38 dB -50.08 4B
#Peak |
Log %R

=
[

Ly

[

o
—

o A W,

Swp
Start 2.390 008 GHz Stop 2.485 @68 GHz
#Res BH 190 kHz #JBH 300 kHz Sweep 1,465 ms (1000 pts)

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

- Agilent

a fkrl -6.652 MHz

Ref 15 oBm Atten 38 dB 5583 dB
#Peak

1

19 2
H
OFfst \
\

£ 5
[mn)
.
= =
‘_\_\_‘—\—\_
|

A S N

Befy; el LA ey ey R 1Y

Start 2.475 B@A GHz Stop 2.490 086 GHz
#Res BW 188 kHz #VEH 3608 kHz Sweepn 1,465 ms (1000 prs)

Verdict: PASS
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WiReELESS

"ol B DEKRA

a DEKRA company

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

# Agilent

Ref 15 dBm Atten 30 dB

a Mkrl -2.643 MHz
-50.96 dB

#Paak

LA

=
—_

AW

B0 N UM o] o 55 b b

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

Verdict: PASS

Stop 2.405 @88 GHz
Sweep 1,465 ms (1008 prs)

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

# Agilent

Ref 15 dBm Atten 30 dB

a Mkrl -4.775 MHz
54.35 dB

#Paak

5y [ttt i,

Offst \

ol \
-13.2

B \L
L

1R

1 A
EALTA YNl O TR 1

Start 2.475 008 GHz
#Res BH 188 kHz #\YBH 388 kHz

Verdict: PASS

Stop 2.496 880 GHz
Sweep 1,465 ms (1008 prs)

Measurement uncertainty (dB)

<+2.03
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AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, A T g > D E KRA

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

# Agilent

a Mkrl —2.477 MHz

Ref 15 dBm Atten 38 dB -43.28 dB
#Peak |

=
—
[
-2
-
e

3 FC jw WJ‘\N

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.

# Agilent

a Mkrl —6.592 MHz

Ref 15 dBm Atten 38 dB 53.37 4B
#Peak

1
16 2
dB/ /‘“\\
Offst
0 I
dB
DI J ]
2126

o M A

$3 FC M/Hm L,/

AL s W L
SO e W R
FTun
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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WiReELESS
a DEKRA company

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

# Agilent

a Mkrl -2.568 MHz

Ref 15 dBm Atten 38 4B -53.81 4B
#Paak |
Log 1R

18
B/ o

£(F: mdwwwww fegersd

FTun
Swp
Start 2.390 800 GHz Stop 2.485 @08 GHz
#Res BN 180 kHz #UBH 308 kHz Sweep 1,465 ms (1008 prs)

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

# Agilent

a Mkrl 4.745 MHz

Ref 15 dBm Atten 38 dB -59.34 4B
#Paak

Log LR

Offst \

ol \
-12.6

Start 2.475 088 GHz Stop 2.496 880 GHz
#Res BN 180 kHz #UBH 308 kHz Sweep 1,465 ms (1008 prs)

Verdict: PASS

Measurement uncertainty (dB) <+2.03
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FCC Section 15.247 Subclause (d). Emission limitatis conducted (Transmitter)

SPECIFICATION

In any 100 kHz bandwidths outside the frequencydbarwhich the intentional radiator is operatirtgg 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 higlhesat| of the desired power.

RESULTS:

All peaks are more than 20 dB below the limit.

Modulation: GFSK

1. LOWEST CHANNEL (2402 MHz): 30 MHz-25 GHz (seexhelot).

% Agilent

Ref 15 dBm #Atten 40 dB
#Peak

Start 38 MHz Stop 2588 GHz
#Res BH 180 kHz #\/BH 300 kHz Sweep 2.387 5 (8192 pts)

Note: The peak above the limit is the carrier fiery.
Verdict: PASS
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AT4 wireless, S.A.U.
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WiReELESS

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

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

Agilent

Ref 15 dBm #Atten 40 dB
#Peak

Start 38 MHz Stop 2588 GHz
#Res BH 180 kHz #\/BH 300 kHz Sweep 2387 5 (8192 pts)

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

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

% Agilent

Ref 15 dBm #Atten 40 dB
#Peak

Wl Ss2 |
53 FC

AR
£t

Start 38 MHz Stop 2588 GHz
#Res BH 180 kHz #\/BH 300 kHz Sweep 2387 5 (8192 pts)

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

Measurement uncertainty (dB) <+2.03
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Parque Tecnoldgico de Andalucia,
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Modulation: TI/4-DQPSK

AT4@

WiReELESS
a DEKRA company

1. LOWEST CHANNEL (2402 MHz): 30 MHz-25 GHz (seexhelot).

D DEKRA

3% Agilent

Ref 15 dBm

#Peak

Wl Ss2

53 FC
AR

£t

Start 38 MHz
#Res BHW 188 kHz

#YBH 368 kHz

Note: The peak above the limits is the carrierdieatpy.

Verdict: PASS

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

Stop 2588 GHz
Sweep 2387 5 (8192 pts)

3 Agilent

Ref 15 dBm

#Peak

Wl s2
53 FC
AA

Start 38 MHz
#Res BH 106 kHz

#BH 388 kHz

Note: The peaks above the limits are the carreggfencies.

Verdict: PASS

Stop 25.88 GHz
Sweep 2387 5 (8192 pts)
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3. HIGH CHANNEL (2480 MHz): 30 MHz-25 GHz (see ngatot).

Agilent

Ref 15 dBm #Atten 40 dB
#Peak

Wl s2
53 FC
AA

Start 36 MHz Stop 25.88 GHz
#Res BH 106 kHz #JBH 300 kHz Sweep 2387 5 (8192 pts)

Note: The peak above the limit is the carrier fiey.
Verdict: PASS

Measurement uncertainty (dB) <+2.03
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Modulation: 8-DPSK
1. LOWEST CHANNEL (2402 MHz): 30 MHz-25 GHz (seexhelot).

3 Agilent

Ref 15

dBm #Atten 40 dB

#Peak

W

Start 38 MHz Stop 2588 GHz

#Res B

b 168 kHz #YBH 368 kHz Sweep 2.387 5 (8192 pts)_

Note: The peak above the limits is the carrierdieatgy.

Verdict: PASS

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

= Agilent

Ref 15
#Peak

dBm #Atten 40 dB

W

Start 30 MHz - Stop 25.00 GHz
#Res BH 180 kHz #\/BH 300 kHz Sweep 2387 5 (8192 pts)

Note: The peaks above the limit are the carriegfescies.

Verdict: PASS

AT4@ B DEKRA
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www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

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

% Agilent

Ref 15 dBm #Atten 40 dB
#Peak

Wl s2
53 FC
AA

Start 36 MHz Stop 25.88 GHz
#Res BH 106 kHz #JBH 300 kHz Sweep 2387 5 (8192 pts)

Note: The peak above the limit is the carrier fiey.
Verdict: PASS

Measurement uncertainty (dB) <+2.03
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FCC Section 15.247 Subclause (d). Emission limitatis 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(2)):

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 asetan measurements employing CISPR quasi-peagtoete
except for the frequency bands 9-90 kHz, 110-499 &ktd above 1000 MHz. Radiated emission limithésé
three bands are based on measurements employavgeage detector.

For average radiated emission measurements ab®2MBz, there is also a limit corresponding to Babove
the indicated values in the table is specified wineasuring with peak detector function.

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 andce¢pianes 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)

49467RRF.002 Page 56 of 151 2016-10-20



AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, @ D E K RA
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Méalaga - Espafia WireLess
www.at4wireless.com - C.L.F. A29 507 456 a DEKRA company

Frequency range 30 MHz-1000 MHz.

Note: The spurious emissions below 1 GHz do noeddpon either the operating channel or the modurati
mode selected in the EUT.
Spurious signals closest to the limit:

Spurious frequency Polarization Detector Emission Level Measurement
(MHz) (dBpV/m) Uncertainty (dB
124.769 \Y Quasi-Peak 24.00 +3.88
144.201 \Y Quasi-Peak 20.37 +3.88

Frequency range 1 GHz-25 GHz

The results in the next tables show the maximumsomea levels in the 1-25 GHz range including tretrieted
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
(GHz2) (dBuV/m) Uncertainty (dB

2.37694 v Peak >>.58 +4.87
Average 37.03
49.48

2.38972 v Peak 4487
Average 41.24
49.27

3.20225 v Peak . 487
Average 47.14
42.04

4.00325 v Peak . 487
Average 39.42
44.28

4.80375 v Peak +4.87
Average 41.37
40.70

5.60475 v Peak +4.87
Average 34.79
53.30

7.20675 v Peak . 487
Average 46.67
577

9.60725 v Peak > ‘487
Average 49.09

12.0125 v Peak >1.69 . 487
Average 43.84
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2. CHANNEL: MIDDLE (2441 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB
2.38983 v Peak o187 4487
Average 36.90
4.11
2.49166 v Peak > 487
Average 37.45
454
3.25475 v Peak 8 . 487
Average 44.28
41.65
4.06775 v Peak +4.87
Average 36.57
45.79
4.88175 v Peak ‘487
Average 43.70
42.62
5.69575 v Peak . 487
Average 38.02
53.89
7.32225 v Peak 4487
Average 47.97
45.96
8.95075 v Peak ‘487
Average 37.56
56.04
9.76325 v Peak . 487
Average 50.34
52.49
12.20525 v Peak 487
Average 45.74
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www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

3. CHANNEL: HIGHEST (2480 MHz).

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

2.483558 v Peak >4.05 ‘487
Average 41.43

2.48623 v Peak >4.68 v 487
Average 44.97
.81

2.48067 v Peak 238 +4.87
Average 46.88

2.50557 v Peak 26.98 ‘487
Average 38.56

3.30625 v Peak 4399 v 487
Average 40.91

40.1

4.13325 v Peak 019 487
Average 37.96
48.50

4.96025 v Peak +4.87
Average 45.75
42.62

5.78675 v Peak 4487
Average 38.86
52.54

7.43925 v Peak 487
Average 46.36
54.62

9.91925 v Peak . 487
Average 49.25
51.93

12.39925 v Peak +4.87
Average 45.14

Verdict: PASS
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AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia,

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

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

Modulation:I1/4-DQPSK

1. CHANNEL: LOWEST (2402 MHz).

AT

o

WiReELESS

a DEKRA company

D DEKRA

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBpV/m) Uncertainty (dB
50.66
2.37712 v Peak v 487
Average 35.87
45.81
3.20225 v Peak . 487
Average 41.01
49.08
7.20575 v Peak 4487
Average 43.62
48.05
9.60725 v Peak 487
Average 37.92
1.02
12.00925 v Peak >1.0 . 487
Average 42.78
2. CHANNEL: MIDDLE (2441 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz2) (dBuV/m) Uncertainty (dB
41.54
3.25425 v Peak 4487
Average 36.88
50.23
7.32275 v Peak v 487
Average 44.43
47.65
9.76325 v Peak ° 487
Average 40.58
51.48
12.20375 v Peak 4487
Average 45.01
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AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia,

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

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

3. CHANNEL: HIGHEST (2480 MHz).

AT

o

WiReELESS

a DEKRA company

D DEKRA

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB
50.36
2.38991 v Peak 4487
Average 36.99
74
2.49176 y Peak > +4.87
Average 37.89
g
2.48365 H Peak >3.73 . 487
Average 40.38
51.80
2.49183 v Peak +4.87
Average 37.27
41.03
3.30675 v Peak 487
Average 35.81
7.43975 v Peak 2058 +4.87
Average 43.37
9.91925 v Peak 49.63 4487
Average 39.51
52.07
12.39925 v Peak ‘487
Average 43.23
Verdict: PASS
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AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, @ D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WireLesS
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

Modulation: 8-DPSK

1. CHANNEL: LOWEST (2402 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(GH2) (dBuV/m) Uncertainty (dB
51.06
2.37703 v Peak . 487
Average 36.11
46.06
3.20275 v Peak 4487
Average 41.56
50.05
7.20525 v Peak ‘487
Average 42.09
46.87
9.60825 v Peak . 487
Average 39.89
49.
12.01125 v Peak 289 ‘487
Average 40.11

2. CHANNEL: MIDDLE (2441 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBpV/m) Uncertainty (dB
42.77
3.25427 v Peak ‘487
Average 37.43
50.51
7.32275 v Peak . 487
Average 44.74
48.17
9.76475 v Peak 4487
Average 40.42
50.57
12.20375 v Peak . 487
Average 42.64
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AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia,

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

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

3. CHANNEL: HIGHEST (2480 MHz).

AT

o

WiReELESS

a DEKRA company

D DEKRA

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBpV/m) Uncertainty (dB
5.15
2.48353 v Peak > . 487
Average 42.70
41.93
3.30675 v Peak . 487
Average 36.12
49.50
7.43975 v Peak +4.87
Average 43.10
48.89
9.91975 v Peak . 487
Average 39.98
51.10
12.39975 v Peak . 487
Average 43.34
Verdict: PASS
Report No: (NIE)
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AT4 wireless, S.A.U.

Parque Tecnoldgico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
www.atdwireless.com - C.I.F. A29 507 456

FREQUENCY RANGE 30 MHz-1000 MHz.

WireLesS

aT42

EKRA company

RBW 100 KkHz
VBW 300 kHz

D DEKRA

Ref 70 dBuv/m Att 0 dB SWT 125 ms
70
60
50
|

pects |
4

—30

—20

—-10

--20

=30

Start 30 MHz

(This plot is valid for all three channels andratd

97 MHz/

ulation modes).

Stop 1 GHz
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AT4 wireless, S.A.U. {

Parque Tecnoldgico de Andalucia, @ D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WinreLess

www.atdwireless.com - C.I.F. A29 507 456 a 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 0dB & SWT 1s ® VBW 3MHz Mode Auto Sweep
TDF

1 Frequency Sweep

He 74.000 dBpvfm

70 denv/m

&0 dBpv/mr

H1 54,000 dept/mr

50 dBuv/m

i

20 dBpv/m:

10 dBpv/m:

0 dBpv/,

-10 dBpvym:

1.0 GHz 30000 pts 200.0 MHz/

3.0 GHz
—

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

CHANNEL: Middle (2441 MHz).

Multiview 5| Spectrum
Ref Level 80.00 dBuW/m ® RBW 1 MHz

@ Att 0dB ® SWT 1s ® VBW 3MHz Mode Auto Sweep
TDF

1 Frequency Sweep

HE 74.000 dBp/m

70 dBpv/mr

60 dBpv/m:

H1 54.000 dBpv/mr I
50 dBpv/mr |

" [P"

Ean

20 denv/m

10 dBpvm:

0 depvfm

-10 dBpv/m

1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz

Note: The peak shown in the plot above the linsitde carrier frequency.
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AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, @ D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WinreLess
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

CHANNEL.: Highest (2480 MHz).

MultiView | Spectrum

Ref Level 80.00 dBuv/m ® RBW 1 MHz

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

1 Frequency Sweep

HZ2 74,000 dBpv/mr

70 depv/m:

&0 dBpv/mr

H1 54,000 dept/mr \i i
S0 dBuv/m: |

20 dBpv/mr

10 dBpv/m:

0 dBpv/]

-10 dBpv/m:

1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz

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

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

MultiView | Spectrum

Ref Level 80.00 dBuv/m ® RBW 1 MHz

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

1 Frequency Sweep

HZ2 74,000 dBpv/mr

70 depv/m:

&0 dBpv/mr

H1 54,000 dept/mr

50 dBuv/m

U CBpW M

20 dBpv/mr

10 dBpv/m:

0 dBpv/]

-10 dBpv/m:

1.0 GHz 30000 pts 200.0 MHH 3.0 GHz
———— — —

Note: The peak shown in the plot above the linsitde carrier frequency.
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AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, @ D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WinreLess
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

CHANNEL: Middle (2441 MHz).

MultiView | Spectrum

Ref Level 80.00 dBuv/m ® RBW 1 MHz

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

1 Frequency Sweep

HZ2 74,000 dBpv/mr

70 depv/m:

&0 dBpv/mr

H1 54,000 dept/mr
50 dBuv/m ‘

J

U dBpW/

20 dBpv/mr

10 dBpv/m:

0 dBpv/]

-10 dBpv/m:

1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz

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

CHANNEL: Highest (2480 MHz).

Multiview 5| Spectrum

Ref Level 80.00 dBuW/m ® RBW 1 MHz

@ Att 0dB ® SWT 1s ® VBW 3MHz Mode Auto Sweep
TDF

1 Frequency Sweep

HE 74.000 dBp/m

70 dBpv/mr

60 dBpv/m:

H1 54.000 dBpv/mr

50 dBpv/mr

jL"J.:L I . . -~

P

20 dBuv/m

10 dBpvm

0 depvfm

-10 dewv/m

1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz

Note: The peak shown in the plot above the linsitde carrier frequency.
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AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, @
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - Espafia WireLesS
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

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

D DEKRA

1 Frequency Sweep

Multiview 5| Spectrum
Ref Level 80.00 dBuW/m ® RBW 1 MHz
@ Att 0dB ® SWT 1s ® VBW 3MHz Mode Auto Sweep
TDF

HE 74.000 dBp/m

70 dBpv/mr

60 dBpv/m:

H1 54.000 dBpv/mr

il

s

Bt

20 dBuv/m

10 dBpvm

0 depvfm

-10 dewv/m

1.0 GHz 30000 pts 200.0 MHz/

3.0 GHz

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

CHANNEL: Middle (2441 MHz).

MultiView | Spectrum

Ref Level 80.00 dBuW/m ® RBW 1 MHz

@ Att 0dB ® SWT 1s ® VBW 3MHz Mode Auto Sweep
TDF

1 Frequency Sweep

HE 74.000 dBp/m

70 dBpv/mr

60 dBpv/m:

H1 54.000 dBpv/mr

50 dBpv/mr

J\

20 dBuv/m

10 dBpvm

0 depvfm

-10 dewv/m

1.0 GHz 30000 pts 200.0 MHz/

3.0 GHz

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

Report No: (NIE)

49467RRF.002 Page 68 of 151

2016-10-20



WiReELESS
a DEKRA company

AT4 wireless, S.A.U. {

Parque Tecnoldgico de Andalucia, @ D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

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

CHANNEL.: Highest (2480 MHz).

MultiView | Spectrum
Ref Level 80.00 dBuv/m ® RBW 1 MHz

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

1 Frequency Sweep

HZ2 74,000 dBpv/mr

70 depv/m:

&0 dBpv/mr

H1 54,000 dept/mr

o

el "

20 dBpv/mr

10 dBpv/m:

0 dBpv/]

-10 dBpv/m:

1.0 GHz

30000 pts 200.0 MHz/

3.0 GHz

Note: The peak shown in the plot above the lingsitde carrier frequency.
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AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, @ D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WinreLess
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

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

MultiView | Spectrum
Ref Level 80.00 dBuv/m ® RBW 1 MHz
& Att 0dB & SWT 1s ® VBW 3MHz Mode Auto Sweep
TOF
1 Frequency Sweep
H2 74,000 dB/mr
70 depu/m:
&0 dBpv/mr
H1 54,000 dBpv/mr
50 dBuv/m
40 daunm— ; Mw -y
Iy — Wiy -—--MW
") pry
MW*M"
VAT
10 dBpv/m:
0 dBpv/|
-10 dBpv/m:
3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz
CHANNEL: Middle (2441 MHz).
MultiView | Spectrum
Ref Level 80.00 dBuv/m ® RBW 1 MHz
& Att 0dB & SWT 1s ® VBW 3MHz Mode Auto Sweep
TOF

1 Frequency Sweep

HZ2 74,000 dBpv/mr

70 depv/m:

&0 dBpv/mr

H1 54,000 dept/mr

50 dBuv/m

40|dBpv/mr

aB PV

10 dBpv/m:

0 dBpvs

-10 dBpv/m:

3.0 GHz 30000 pE 1.5 GHy 18.0 GH_Z
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AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, @ D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WinreLess
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

CHANNEL.: Highest (2480 MHz).

MultiView (| Spectrum
Ref Level 80.00 dBuW/m ® RBW 1 MHz
& Att 0dB ® SWT 1s ® VBW 3MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H2 74.000 dBpv/m
70 dBpv/mr

60 dBpv/m:

H1 54.000 dBpr//r

S50 dBpv/m:

10 depv/m:

0 dBpv/m

-10 dBpv/m:

3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz

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

MultiView | Spectrum

Ref Level 80.00 dBuv/m ® RBW 1 MHz

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

1 Frequency Sweep

HZ2 74,000 dBpv/mr

70 depv/m:

&0 dBpv/mr

H1 54,000 dept/mr

50 dBuv/m

A o T

e

(¥

10 dBpv/m:

0 dBpv/]

-10 dBpv/m:

3.0 GHz 30000 pts 1.5 GHH 18.0 GHz
———— — —
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AT4 wireless, S.A.U.

Parque Tecnoldgico de Andalucia,

¢/ Severo Ochoa n° 2 - 29590 Campanillas -
www.atdwireless.com - C.I.F. A29 507 456

AT4©@

Malaga - Espafia WiReLESS

a DEKRA company

CHANNEL: Middle (2441 MHz).

1 Frequency Sweep

70 depv/m:

He 74.000 dBpvfm

D DEKRA

MultiView | Spectrum
Ref Level 80.00 dBpw//m ® RBW 1 MHz
& Att 0dB ® SWT 1s ® VBW 3MHz Mode Auto Sweep
TOF

60 dBuv/m

H1 54.000 dBpr//r

S50 dBpv/m:

40|depvym:

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 dBuv//m
= Att 0dB & SWT 1
TOF

1 Frequency Sweep

HE 74.000 dBp/m

® RBW 1 MHz
s ® VBW 3 MHz Mode Auto Sweep

70 dBpv/mr

60 dBpv/m:

H1 54.000 dBpv/mr

50 dBpv/mr

B0V

10 dBpvm

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 Tecnoldgico de Andalucia, ) D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WinreLess
www.atdwireless.com - C.I.F. A29 507 456

a DEKRA company

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

MultiView | Spectrum
Ref Level 80.00 dBpw//m ® RBW 1 MHz
& Att 0dB ® SWT 1s ® VBW 3MHz Mode Auto Sweep
TOF
1 Frequency Sweep
H2 74,000 dBp/mr
70 depu/m:
60 dBuv/m
H1 54.000 dBpv/m
S50 dBpv/m:
‘ Ve i Y vy
40 depu/m: " — — s/
ad iy
i} ¥
i J.J.. wr
(¥
10 dBpv/m:
0 dBpv/m
-10 dewv/m
3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz

CHANNEL: Middle (2441 MHz).

MultiView | Spectrum
Ref Level 80.00 dBuv//m ® RBW 1 MHz
& Att 0dB & SWT 1s ® VBW 3MHz Mode Auto Sweep
TDF

1 Frequency Sweep

He 74.000 dBpvfm

70 denv/m

&0 dBpv/mr

H1 54,000 dept/mr

50 dBuv/m

40|dBpv/mr

10 dBpv/m:

0 dBpvs

-10 dBpvym:

3.0 GHz 30000 pts 1.5 GHz/ 18.0 GH_Z
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AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, @ D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WinreLess
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

CHANNEL.: Highest (2480 MHz).

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

1 Frequency Sweep

HZ2 74,000 dBpv/mr

70 depv/m:

&0 dBpv/mr

H1 54,000 dept/mr
50 dBuv/m

10 dBpv/m:

0 dBpvs

-10 dBpv/m:

3.0 GHz 30000 pE 1.5 GHy 18.0 GH_Z

FREQUENCY RANGE 18 GHz to 26 GHz.

MultiView | Spectrum
Ref Level 80.00 dBuv/m ® RBW 1 MHz
& Att 0dB & SWT 1s ® VBW 3MHz Mode Auto Sweep
TOF
1 Frequency Sweep
H1 74,000 dB v/
70 depu/m:
&0 dBpv/mr
H2 54,000 dBpv/mr
50 dBuv/m
40 dBpv/mr w
30 dBpv/mr " ] " "
.m‘a_mmm_wm”““‘..:.‘t: Vg L DIV TR
20 dBpv/mr
10 dBpv/m:
0 dBpv/|
-10 dBpv/m:
18.0 GHz 30000 pts 800.0 MHH 26.0 GHz
— — —

(This plot is valid for all three channels and &irmodulations).
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AT4 wireless, S.A.U. {

Parque Tecnoldgico de Andalucia, )
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Méalaga - Espafia WireLess
www.at4wireless.com - C.I.F. A29 507 456 a DI

EKRA company

FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTED B\ND)
CHANNEL: Lowest
Modulation: GFSK

D DE

KRA

MultiView --| Spectrum
Ref Level 80.00 dBut/m ® RBW 1 MHz
& Att 0dB ® SWT 15 ® VBW 3 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

H2 74.000 dBpv/m
70 dBpv/mr

60 dBpv/m:

H1 54.000 dBpt/mr
S0 dBpv/mr

40 dBpv/mr

L " " " b & b

30 depv/m:

20 dBuv/m

10 dBpv/m:

0 dBp/,

-10 dBpv/m:

2.31 GHz 30000 pts 8.0 MHz/

2.39 GHz

Modulation:T1/4-DQPSK

MultiView | Spectrum

Ref Level 80.00 dBuv/m ® RBW 1 MHz

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

1 Frequency Sweep

HZ2 74,000 dBpv/mr

70 depv/m:

&0 dBpv/mr

H1 54,000 dept/mr

40 dBpv/mr

50 dBuv/m W

P TRRTT & " L n " Iy L " Lol

" T

30 dBpv/mr

20 dBpv/mr

10 dBpv/m:

0 dBpv/]

-10 dBpv/m:

2.31 GHz 30000 pts 8.0 MHz/

2.39 GHz
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WIRELE55

AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

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

a DEKRA company

Modulation: 8-DPSK

Multiview | Spectrum

Ref Level 80.00 dBuW/m ® RBW 1 MHz

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

1 Frequency Sweep

H2 74.000 dBLV/m

70 dBpv/mr

60 dBpv/m:

H1 54.000 dBji//m
50 dBp/m: i -

S vV PR PSS OPY TRV o T

40 dBuv/m

30 depv/m:

20 dBpv/mr

10 depv/m:

0 dBpv/m

-10 dBpv/m:

2.31 GHz 30000 pts 8.0 MHz/ 2,39 GHz

CHANNEL: Middle
Modulation: GFSK

Multiview | Spectrum

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

1 Frequency Sweep

H2 74.000 dBpv/m
70 dBpv/mr

60 dBpv/m:

H1 54.000 dBp/mr
S50 dBpv/m:

frammnt st stk e ]

40 dBuv/m

30 depv/m:

20 dBpv/mr

10 depv/m:

0 dBpv/m

-10 dBpv/m:

2.31 GHz 30000 pts 8.0 MHz/ 2,39 GHz
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WIRELE55

AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

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

a DEKRA company

Modulation:I1/4-DQPSK

MultiView | Spectrum

Ref Level 80.00 dBuv//m ® RBW 1 MHz

& Att 0dB & SWT 1s ® VBW 3MHz Mode Auto Sweep
TDF

1 Frequency Sweep

H2 74.000 dBpi/mr
70 denv/m

60 dBpv/mr

H1 54.000 dBpt/mr
S0 dBpv/mr

e o A e e e it et ottt |

40 dBpv/m:

30 dBpv/mr

20 depvfm:

10 dBpv/m:

0 depv/m

-10 dBpvym:

2.31 GHz 30000 pts 8.0 MHz/ 2.39 GHz

Modulation: 8-DPSK

Multiview | Spectrum

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

1 Frequency Sweep

H2 74.000 dBpv/m
70 dBpv/mr

60 dBpv/m:

H1 54.000 dBp/mr
S50 dBpv/m:

bt e st st i e e

40 dBuv/m

" o " P " - " "

30 depv/m:

20 dBpv/mr

10 depv/m:

0 dBpv/m

-10 dBpv/m:

2.31 GHz 30000 pts 8.0 MHz/ 2,39 GHz
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AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, ) D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WinreLess
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

CHANNEL: Highest

Modulation: GFSK

MultiView | Spectrum

Ref Level 80.00 dBuv//m ® RBW 1 MHz

& Att 0dB & SWT 1s ® VBW 3MHz Mode Auto Sweep
TDF

1 Frequency Sweep

He 74.000 dBpvfm

70 denv/m

&0 dBpv/mr

H1 54,000 dept/mr

50 dBuv/m

et e e B e e e e e e U A e U S et e Al

40 dBpv/mr

30 depv/mr

20 dBpv/m:

10 dBpv/m:

0 dBpv/,

-10 dBpvym:

2.31 GHz 30000 pts 8.0 MHz/ 2.39 GHz

Modulation:I1/4-DQPSK

MultiView | Spectrum

Ref Level 80.00 dBuv//m ® RBW 1 MHz

& Att 0dB & SWT 1s ® VBW 3MHz Mode Auto Sweep
TDF

1 Frequency Sweep

He 74.000 dBpvfm

70 denv/m

&0 dBpv/mr

H1 54,000 dept/mr

50 dBuv/m u

40 dBpv/mr

30 depv/mr

20 dBpv/m:

10 dBpv/m:

0 dBpv/]

-10 dBpv/m:

2.31 GHz 30000 pts 8.0 MHz/ 2.39 GHz

Report No: (NIE)
49467RRF.002 Page 78 of 151 2016-10-20



AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, @ D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WireLess
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

Modulation: 8-DPSK

MultiView | Spectrum
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FREQUENCY RANGE 2.4835 GHz to 2.5 GHz. (RESTRICTEDBAND)
CHANNEL: Lowest
Modulation: GFSK

MultiView | Spectrum
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Modulation: 8-DPSK

MultiView | Spectrum
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CHANNEL: Middle
Modulation: GFSK
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Modulation:I1/4-DQPSK

MultiView --| Spectrum
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CHANNEL: Highest
Modulation: GFSK

MultiView | Spectrum

D DEKRA
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Modulation: 8-DPSK

Multiview | Spectrum
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Appendix B —Test result“WiFi 2.4 GHz

(802.11b/g/n20/n40)”
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TEST CONDITIONS

Power supply (V):
Vnominalz 3.7 Vdc

Type of power supply = DC voltage from battery.
Type of antenna = Integral antenna.

Declared Gain for antenna (maximum) = +3.70 dBi

TEST FREQUENCIES:

For WiFi 802.11b/g/n20:

Lowest channel (1): 2412 MHz
Middle channel (6): 2437 MHz
Highest channel (11): 2462 MHz
For WiFi 802.11n40:

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

The test set-up was made in accordance to theaerewrisions of FCC DTS Measurement 558074 D01 DTS
Meas Guidance v03r05 dated 04/08/2016.

The Software of EUT was used to configure to cartirsly transmit at a specified output power irchlinnels
with different modes and modulation schemes.

WiFi 2.4 GHz WIFI Tool: TX Power (dBm)
802.11b 15
802.11g 13
802.11n20 12
802.11n40 11

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

During transmitter test the EUT was being contiblig the SW tool to operate in a continuous trahsmoide on
the test channel as required and in each of tiierdift modulation modes.

The data rates of 1Mb/s for 802.11b, 6Mb/s for 808, MSCO for 802.11n20 and MSCO for 802.11n40 were
selected based on preliminary testing that idextithose rates corresponding to the worst casesifput power
and band edge levels at restricted bands.
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CONDUCTED MEASUREMENTS

The equipment under test was set up in a shielolmu end it is directly connected to the spectruaiyaer.

SPECTRUM
EUT ANALYZER

RADIATED MEASUREMENTS

All radiated tests were performed in a semi-anachbamber. The measurement antenna is situatedistaace 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 Dmuirdge horn antenna and 18 GHz-40 GHz horn
antenna).

For radiated emissions in the range 1 GHz-25 Gltithperformed at a distance closer than the Spedistance,
an inverse proportionality factor of 20 dB per d¥#zas used to normalize the measured data for rdeteg
compliance.

The equipment under test was set up on a non-ctudyalatform 1.5 meter above the ground plane toed
situation and orientation was varied to find theximaum radiated emission.

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

Measurements were made in both horizontal andcadplanes of polarization.
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Radiated measurements setup f < 1 GHz

ANECHOIC CHAMBER

360°Rotating
Table

Measuring
Antenna

‘ ‘ | 3 mdistance

‘ S

Antenna Mast
| (Antennaheight variation: 1-4 m)

Spectrum analyser

Shielded Control RoomFor
Radiated Measurements

Radiated measurements setup f > 1 GHz

VWWWWWWWWYWWWWWNY

Preamplifier Hoid autenng

EUT

\ s B
1 m distance

Shielded control room for
Spectrum :
radiated measurements
analyser
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RESULTS

C.L.LF. A29 507 456

AT

a DEKRA

Occupied Bandwidth

(see next plots)

e,

WiReELESS

company

D DEKRA

Mode B
Lowest frequency| Middle frequency| Highest frequency
2412 MHz 2437 MHz 2462 MHz
99% bandwidth (MHz) 14.626 14.617 14.654
-26 dBc bandwidth (MHz) 18.261 18.253 18.274
Measurement uncertainty (kHz) <+50
Mode G
Lowest frequency] Middle frequency| Highest frequency
2412 MHz 2437 MHz 2462 MHz
99% bandwidth (MHz) 17.342 17.164 17.199
-26 dBc bandwidth (MHZz) 29.519 30.114 29.412
Measurement uncertainty (kHz) <+66.66
Mode N20
Lowest frequency] Middle frequency| Highest frequency

2412 MHz 2437 MHz 2462 MHz

99% bandwidth (MHz) 18.197 18.011 18.001
-26 dBc bandwidth (MHZz) 27.698 28.527 28.074

Measurement uncertainty (kHz) <+66.66
Mode N40
Lowest frequency| Middle frequency| Highest frequency

2422 MHz 2437 MHz 2452 MHz
99% bandwidth (MHz) 36.032 36.077 35.973
-26 dBc bandwidth (MHz) 46.321 45.489 45.633

Measurement uncertainty (kHz) <+108.33
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Mode B

Lowest Channel

NC,

WiReELESS

AT-

a DEKRA company

# Agilent
Ref 15 dBm #Atten 30 dB
#Paak
LDQ ATATAY) ERPEV YT
10 A uf‘"’w \\ Y g
3B/ P P
> <

A \J;J} \\ . ijpﬂdh
LaAw
Ml 52
Center 2,412 88 GHz Span 38 MHz
#Res BN 300 kHz #/BH 1 MHz Sweep 1.066 ms (1000 pts)
Occupied Bandwidth Occ BH % Pwr  99.00 ¥

14 6262 MHZ ® dB -26.00 4B

Transmit Freq Error  -7.560 kHz
% dB Bandwuidth 15.261 MHz

Middle Channel

# Agilent
Ref 15 dBm #Atten 38 dB
#Peak
Log TATaTaY vy
10 ] UP’M , W\“’\U .
dB/ Nk o
> <«
LgAw
Ml 52
Center 2.437 BB GHz Span 38 MHz
#Res BH 300 kHz #+VBH 1 MHz Sweep 1.066 ms (1000 pts)
Occupied Bandwidth Occ BH % PWr  59.00 7
14.6173 MHz x dB -26.08 dB
Transmit Freq Error  -10.928 kHz
% B Bandwuidth 18.253 MHz

D DEKRA
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Highest channel

# Agilent
Ref 15 dBm #Atten 38 dB
#Peak
Log avaTay, v ATy
10 A uﬁ“"‘/w \ W\“’\Uu
4B/ i "
>/ Yo«
/ Wl
LgAw
Ml 52
Center 2,462 BB GHz Span 38 MHz
#Res BH 300 kHz #+VBH 1 MHz Sweep 1.066 ms (1000 pts)
Occupied Bandwidth Occ BH % PWr  59.00 7
14.6545 MHz x dB -26.08 dB

Transmit Freq Error  -4.813 kHz
% B Bandwuidth 18.274 MHz

Mode G
Lowest Channel

# Agilent
Ref 28 dBm Atten 38 dB
#Peak
Log
10 o b,
4B/ ¢ Y
Iull 'uv‘l

.\W Mwm
LgAw
Ml 52
Center 2.412 B8 GHz Span 48 MHz
#Res BH 300 kHz #+VBH 1 MHz Sweep 1.066 ms (1000 pts)
Occupied Bandwidth Occ BH % PWr  §9.00 %

17.3420 MHz x dB -26.08 dB

Transmit Freq Error  -15.630 kHz
% B Bandwuidth 29.519 MHz

Report No: (NIE)
49467RRF.002 Page 92 of 151 2016-10-20



AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, g D E KRA
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

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

a DEKRA company

Middle Channel

# Agilent

Ref 28 dBm Atten 38 dB

#Peak

Log

dB/ ¢ \?\wm
MW me

LgAw

Ml 52

Center 2.437 BB GHz Span 48 MHz

#Res BH 300 kHz #+VBH 1 MHz Sweep 1.066 ms (1000 pts)

Occupied Bandwidth Occ BH % PWr  §9.00 %

17.1637 MHz x dB -26.08 dB

Transmit Freq Error  -51.432 kHz
% B Bandwuidth 30.114 MHz

Highest channel

# Agilent
Ref 26 dBm Atten 38 dB
#Paak
Log
l@ -MMW Ay =g,
dB/ 4 &M
AT Ly L

papreel AT WWLL
LaAw
Ml 52
Center 2.462 B8 GHz Span 48 MHz
#Res BN 300 kHz #/BH 1 MHz Sweep 1.066 ms (1000 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7

l? 199@ MHZ ® dB -26.00 4B

Transmit Freq Error  -33.539 kH=
% dB Bandwidth 29.412 MHz
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Mode N20

Lowest Channel

NC,

WiReELESS

a DEKRA company

# Agilent

Ref 26 dBm Atten 38 dB

#Paak

Log

Y ,wﬂ“wffw bWi““M«M

LaAw

Ml 52

Center 2,412 88 GHz Span 48 MHz

#Res BN 300 kHz #/BH 1 MHz Sweep 1.066 ms (1000 pts)

Occupied Bandwidth Occ BH % Pwr  99.00 ¥
18.1974 MHz x dB -26.008 dB

Transmit Freq Error  -26.398 kHz
% dB Bandwidth 27.698 MHz

Middle Channel

# Agilent
Ref 28 dBm Atten 38 dB
#Peak
Log
l@ P ettty L -
v Jwﬂwffﬂ ﬂu{““wt
MMML"‘;" M“(:\“'YM'LMA.‘._
M e,
LgAw
Ml 52
Start 2.417 88 GHz Stop 2.457 @8 GHz
#Res BH 300 kHz #+VBH 1 MHz Sweep 1.066 ms (1000 pts)
Occupied Bandwidth Occ BH % PWr  §9.00 %
18.0106 MHz x dB -26.08 dB

Transmit Freq Error  -16.694 kHz
% B Bandwuidth 28.527 MHz

D DEKRA
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Highest channel

NC,

WiReELESS

a DEKRA company

D DEKRA

# Agilent

Ref 26 dBm Atten 38 dB

#Paak

Log

l@ T aleiianiting ot e -

dB/ ".w’f ﬁ?\m.

LaAw

Ml 52

Center 2.462 B8 GHz Span 48 MHz

#Res BN 300 kHz #/BH 1 MHz Sweep 1.066 ms (1000 pts)

Occupied Bandwidth Occ BH % Pwr  99.00 ¥
18 @@@9 MHZ ® dB -26.00 4B

Transmit Freq Error  -1.385 kHz

% B Bandwidth

28.874 MHz

Mode N40

Lowest Channel

# Agilent
Fef 18 dBm Atten 20 dB
#Peak
Log o Rt
10 Qe R
dB/ Wf |
. > b

A g M
LgAw
Ml 32
Center 2.422 B8 GHz Span 88 MHz
#Res BH 398 kHz #BH 2 MHz Sweep 1066 ms (1000 pts)
Occupied Bandwidth Occ BH % Pur  99.80 %

36 @316 MHZ ® dB -26.080 dB

Transmit Freq Error  -19.688 kHz

% B Bandwidth

46.321 MHz
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Middle Channel

w2 Agilent

Ref 10 dBm Atten 20 dB
#Peak

10 iR B e

LaAy

M1l 52
Center 2.437 88 GHz Span 88 MHz
#Res BH 390 kHz #YEW 2 MHz Sweep 1.BEE ms (10680 pts)

Occupied Bandwidth Occ BH % Pwr 9900 7
36.0777 MHz x dB -26.00 dB

Transmit Freq Error  -155.513 Hz
% dB Bandwuidth 45,489 MHz

Highest channel

¥ Agilent
Ref 18 dBm Atten 28 dB
#Peak
Log
dB/ MI 1“‘*4
AR T ALl

L LA MWWM N
Lafy
ML S2
Center 2.452 86 GHz Span 80 MHz
#Res BH 290 kHz #/BH 2 MHz Sweep 1,866 ms (1080 pts)
Occupied Bandwidth Occ BH % PWr  99.00 ¥

35.9728 MHz x dB -26.00 dB

Transmit Freq Error  -10.47% kHz
% dB Bandwidth 45,533 MHz
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AT4@

a DEKRA company

D DEKRA

Section 15.247 Subclause (a) (2). 6 dB Bandwidth

SPECIFICATION

The minimum 6 dB bandwidth shall be at least 50@.kH

RESULTS

6 dB Bandwidth (see next plots).

Mode B

Lowest frequency

Middle frequency

Highest frequency

2412 MHz 2437 MHz 2462 MHz
6 dB Spectrum bandwidth (MHz 10.060 10.064 10.060
Measurement uncertainty (kHz) <+65.0

Mode G

Lowest frequency

Middle frequency

Highest frequency

2412 MHz 2437 MHz 2462 MHz
6 dB Spectrum bandwidth (MHz 15.135 15.083 15.081
Measurement uncertainty (kHz) <+65.0
Mode N20
Lowest frequency Middle frequency| Highest frequency
2412 MHz 2437 MHz 2462 MHz
6 dB Spectrum bandwidth (MHz 15.101 15.099 15.099
Measurement uncertainty (kHz) <+65.0

Mode N40

Lowest frequency

Middle frequency

Highest frequency

2422 MHz 2437 MHz 2452 MHz
6 dB Spectrum bandwidth (MHz 35.130 35.140 35.120
Measurement uncertainty (kHz) <+65.0

Verdict: PASS
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6 dB BANDWIDTH.

Mode B
Lowest Channel

AT-

O

WiReELESS

a DEKRA company

# Agilent

a Mkrl 16.666 MHz
Fef 18 dBm #Atten 30 dB 3.48 dB
#Peak
s e MM A S
AN o,

ol f!J
-0.5

dBm
LgAw

Wl 52

53 FC

£0f:
FTun

Swp

Center 2.412 8086 GHz

#Res BH 180 kHz

Middle Channel

#\YBH 380 kHz

Span 28 MHz
Sweep 1.931 ms (1060 prs)

# Agilent
a Mkrl 10.064 MHz
Ref 16 dBm #Atten 30 dB B.19 dB
#Paak
o9 S g MASASA AN p g S
4B/ 2 b_/ M,

Center 2.437 G606 GHz

#Res BH 188 kHz

#\YBH 388 kHz

Span 28 MHz
Sweep 1.931 ms (1008 prs)

D DEKRA
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Highest channel

AT-

O

WiReELESS

a DEKRA company

# Agilent

a Mkrl 16.666 MHz
Fef 18 dBm #Atten 30 dB 3.87 dB
#Peak
Lo ¢ g gt A AR p S
! a0/ U,

ol I;J
-0.4

dBm
LgAw

Wl 52

53 FC

£0f:
FTun

Swp

Center 2.462 806 GHz
#Res BH 108 kHz

#\YBH 380 kHz

Mode G
Lowest Channel

# Agilent

Span 28 MHz
Sweep 1.931 ms (1060 prs)

Ref 18 dBEm

#Atten 30 dB

#Peak

T llnl
Pl it | i i

W T I

L

)

ol
-3.3

o

dBm
LgAw

Wl 52

53 FC

£0f:
FTun

Swp

Center 2.412 8086 GHz
#Res BH 108 kHz

#\YBH 380 kHz

Span 28 MHz
Sweep 1.931 ms (1060 prs)
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Middle Channel

# Agilent

Ref 18 dBEm

AT-

O

WiReELESS

a DEKRA company

#Atten 30 dB

a Mkrl 15.883 MHz
8.51 dB

#Peak

el pend o | il b

ft n i
"‘"JWM'#WILM ﬂ p

L™
.

o

ol
-3.3

dBm
LgAw

Wl 52

53 FC

£0f:
FTun

Swp

Center 2.437 800 GHz
#Res BH 108 kHz

#\YBH 380 kHz

Highest channel

# Agilent

Ref 18 dBEm

#Atten 30 dB

Span 28 MHz

Sweep 1.931 ms (1060 prs)

a Mkrl 15.881 MHz
8.26 dB

#Peak

sl iy

i
il iy

) A . 1
Al flae A9

ol
-3.2

dBm
LgAw

Wl 52

53 FC

£0f:
FTun

Swp

Center 2.462 806 GHz
#Res BH 108 kHz

#\YBH 380 kHz

Span 28 MHz

Sweep 1.931 ms (1060 prs)
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Mode N20

Lowest Channel

# Agilent

AT-

O

WiReELESS
a DEKRA company

D DEKRA

Ref 18 dBEm #Atten 30 dB

a Mkrl 15181 MHz
8.78 dB

#Paak

Lo p DO OO P o

POPN VY I 1

s

o

HT R

Center 2.412 606 GHz

#Res BH 188 kHz #\YBH 388 kHz

Middle Channel

# Agilent

Ref 18 dBEm #Htten 38 dB

Span 28 MHz

Sweep 1.931 ms (1008 prs)

9.5 dB

#Peak

i Py o e st Prmaodd gy

il

ﬁmﬂﬂMW

oll ]

rwlflﬁ‘u,_w“" T~ ¥ k

i
ol 5
-3.9

dBm
LgAw

Wl 52

53 FC

£0f:
FTun

Swp

Center 2.437 800 GHz

#Res BH 180 kHz #\YBH 380 kHz

Span 28 MHz

Sweep 1.931 ms (1060 prs)
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Highest channel

# Agilent

Ref 18 dBm #Atten 38 dB .1.@2 4B
#Peak

16 LR | gl :
R T Mo vy | ool bl Sl o

ol
-4.8
dBm
LgAw

Wl 52
53 FC

£0f:
FTun
Swp

Center 2.462 0BG GHz Span 28 MHz
#Res BH 100 kHz #\JBH 308 kHz Sweep 1.931 ms (1060 prs)

Mode N40
Lowest Channel

# Agilent

Ref 18 dBm #Atten 38 dB —@..39 4B
#Peak

dB/ 1(5 ) h _Lﬂ.unJL.JWWMM WWMP’MHWIA‘H I ﬂqﬂ;%

ol ff
-3.3

dBm
LgAw

Wl 52
53 FC

£0f:
FTun
Swp

Center 2,422 BB GHz Span 48 MHz
#Res BH 100 kHz #\JBH 308 kHz Sweep 3.863 ms (1060 prs)
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Middle Channel

O

WiReELESS

a DEKRA company

a Mkrl 35.14 MHz

Ref 16 dBm #Atten 30 dB -0.47 dB
#Paak

Log

18

B/ | F i i hesalberbe o il el 11

y pL e R

L ILLGRR LY | I

_

Center 2.437 B8 GHz
#Res BH 108 kHz

#\YBH 388 kHz

Highest channel

# Agilent

Ref 18 dBEm

#Atten 30 dB

Span 48 MHz
Sweep 3863 ms (1008 prs)

0.6 dB

#Peak

oo gty | ptarbd!

[
| T LT
W

‘g
:

il | AT

ol
-8.5

dBm
LgAw

Wl 52

53 FC

£0f:
FTun

Swp

Center 2.452 68 GHz
#Res BH 108 kHz

#\YBH 380 kHz

Span 48 MHz
Sweep 3.863 ms (1060 prs)
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AT4@

a DEKRA company

D DEKRA

Section 15.247 Subclause (b). Maximum output powand antenna gain
SPECIFICATION
For systems using digital modulation in the 240828 MHz band: 1 watt (30 dBm).

RESULTS

For b mode, the maximum conducted (average) oytpwer was measured using the method accordingitt po
9.2.2.2. of Guidance for Performing Compliance Measents on Digital Transmission Systems (DTS) &pay
Unde815.247 558074 D01 DTS Meas Guidance vO3rGsdda/08/2016.

For g/n20/n40 modes, the maximum conducted (peatigud power was measured using the method accotding
point 9.1.2. of Guidance for Performing Compliandeasurements on Digital Transmission Systems (DTS)
Operating Unde815.247 558074 D01 DTS Meas Guida®8£5 dated 04/08/2016.

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

power.
MAXIMUM OUTPUT POWER.

Maximum declared antenna gain: +3.70 dBi.

Mode B See next plots).

MAXIMUM OUTPUT POWER. Conducted (average) outputygo:

Lowest frequency| Middle frequency| Highest frequency
2412 MHz 2437 MHz 2462 MHz
Maximum conducted power (dBn 13.56 13.92 14.06
Maximum EIRP power (dBm) 17.26 17.62 17.76
Measurement uncertainty (dB) <+0.79
Mode G
MAXIMUM OUTPUT POWER. Peak Conducted Output Power:
Lowest frequency Middle frequency| Highest frequency
2412 MHz 2437 MHz 2462 MHz
Maximum conducted power (dBn 18.33 18.44 18.53
Maximum EIRP power (dBm) 22.03 22.14 22.23
Measurement uncertainty (dB) <+0.33
Mode N20
MAXIMUM OUTPUT POWER. Peak Conducted Output Power
Lowest frequency Middle frequency| Highest frequency
2412 MHz 2437 MHz 2462 MHz
Maximum conducted power (dBn 18.42 18.44 18.51
Maximum EIRP power (dBm) 22.12 22.14 22.21
Measurement uncertainty (dB) <+0.33
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Mode N40
MAXIMUM OUTPUT POWER. Peak Conducted Output Power
Lowest frequency] Middle frequency| Highest frequency
2422 MHz 2437 MHz 2452 MHz
Maximum conducted power (dBm) 18.35 18.32 18.47
Maximum EIRP power (dBm) 22.05 22.02 22.17

<+0.33

Measurement uncertainty (dB)

The maximum directional gain of the antenna is thas 6 dBi and therefore the maximum output poiwarot
required to be reduced from the stated values.

Verdict: PASS
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CONDUCTED AVERAGE POWER.

Mode B

Lowest Channel

# Agilent

AT-

NC,

WiReELESS

a DEKRA company

Ref 15 dBEm

Atten 38 dB

#Fvg

Log
18

i N T

by

| A
v

FAva
188

W1 52

Center 2.412 B8 GHz
#Res BH 308 kHz

Channel Power

#BW 1 MHz

13.56 dBm /14.6262 MHz

Span 38 MHz
Sweep 1.066 ms (1000 pts)

Power Spectral Density

-58.10 dBm/Hz

Middle Channel

# Agilent
Ref 15 dBm Atten 38 dB
#Fvg
Log
dB/ N RVt

Y

e

Y

FAva

168

W1 52

Center 2.437 B8 GHz
#Res BH 308 kHz

Channel Power

#BW 1 MHz

13.92 dBm /14.6173 MHz

Span 38 MHz
Sweep 1.066 ms (1000 pts)

Power Spectral Density

-57.73 dBm/Hz

D DEKRA
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Highest channel

# Agilent
Ref 15 dBm Atten 38 dB
#Fvg
Log
dB/ ol ™,

Y i

FAva
188
Wl 352
Center 2,462 BB GHz Span 38 MHz
#Res BH 300 kHz #+VBH 1 MHz Sweep 1.066 ms (1000 pts)
Channel Power Power Spectral Density
14.06 dBm /14.6545 MHz -57.60 dBm/Hz
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AT4@
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D DEKRA

Section 15.247 Subclause (d). Emission limitatiomenducted (Transmitter)
SPECIFICATION

In any 100 kHz bandwidth outside the frequency bamevhich the digitally modulated intentional rattia is
operating, the radio frequency power that is preduay the intentional radiator shall be at leastdBbelow that
in the 100 kHz bandwidth within the band that corgeahe highest level of the desired power. If tifssmitter
complies with the conducted power limits basedleuse of RMS averaging over a time interval, thenaation

required shall be 30 dB instead of 20 dB.

RESULTS:

Reference Level Measurement

Mode B
Lowest frequency| Middle frequency| Highest frequency
2412 MHz 2437 MHz 2462 MHz
Reference Level Measurement 5.49 5.63 5.62
(dBm)
Measurement uncertainty (dB) <+0.78
Mode G
Lowest frequency| Middle frequency| Highest frequency
2412 MHz 2437 MHz 2462 MHz
Reference Level Measurement 2.69 2.68 2.76
(dBm)
Measurement uncertainty (dB) <+0.78
Mode N20
Lowest frequency| Middle frequency| Highest frequency
2412 MHz 2437 MHz 2462 MHz
Reference Level Measurement 2.00 2.07 2.04
(dBm)
Measurement uncertainty (dB) <+0.78
Mode N40
Lowest frequency| Middle frequency| Highest frequency
2412 MHz 2437 MHz 2462 MHz
Reference Level Measurement -2.31 -2.38 -2.49
(dBm)
Measurement uncertainty (dB) <+0.78
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Mode B
Lowest frequency 2412 MHz

NC,

WiReELESS
a DEKRA company

D DEKRA

Lowest frequency 2412 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. 4.
Middle frequency 2437 MHz
Lowest frequency 2412 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. .
Highest frequency 2462 MHz
Lowest frequency 2412 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. 3.
Mode G
Lowest frequency 2412 MHz
Lowest frequency 2412 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. 7.
Middle frequency 2437 MHz
Middle frequency 2437 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. 3r7.
Highest frequency 2462 MHz
Lowest frequency 2412 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. 247.
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Mode N20
Lowest frequency 2412 MHz

AT4@

WiReELESS

a DEKRA company

D DEKRA

Lowest frequency 2412 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. ars.
Middle frequency 2437 MHz
Lowest frequency 2412 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. oBr.
Highest frequency 2462 MHz
Lowest frequency 2412 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. obr.
Mode N40
Lowest frequency 2422 MHz
Lowest frequency 2412 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. 2.
Middle frequency 2437 MHz
Lowest frequency 2412 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. B,
Highest frequency 2452 MHz
Lowest frequency 2412 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. .

Verdict: PASS
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Mode B
Lowest Channel

a DEKRA company

# Agilent

Ref

#Paak

1]

-24.

dBm

LaAw

W1
53

Swp

AA| ‘
£t

FTun

18 dBm #Atten 30 dB

5

52
FC

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

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

Middle Channel

3 Agilent

Ref 18 dBm #Atten 30 dB

#Peak

]}
-24.4
dBm

LaAvy

W1 52
33 FC

Ef)
FTun
Swp

WMW“‘WMW

Start 38 MHz Stop 25.080 GHz
#Res BH 108 kHz #+VBH 366 kHz Sweep 2,387 5 (8192 pts)

Note: The peak

shown in the plot above the limihis carrier frequency.
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Highest channel

3 Agilent

Ref 18 dBm #Atten 30 dB

#Peak

]}
-24.4
dBm

LaAvy

W1 52
33 FC

Ef)
FTun
Swp

W

Start 38 MHz Stop 25.080 GHz
#Res BH 108 kHz #+VBH 366 kHz Sweep 2,387 5 (8192 pts)

Note: The peak

Mode G
Lowest Channel

shown in the plot above the limihis carrier frequency.

# Agilent

Ref

#Paak

D
-17
dBm

LaAw

W1
53

Swp

A |
eerr M’wwww

FTun

18 dBm #Atten 30 dB

3

52
FC

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

Note: The peak

shown in the plot above the limih&scarrier frequency.
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Middle Channel

3 Agilent

AT4@

a DEKRA company

Ref 18 dBm

#fAtten 30 dB

#Peak

ol
-17.3

dBm
LgAwy

W1 352

3 FC

£
FTun w

W“wﬁw

Swp

Start 30 MHz

#Res BW 100 kHz

Note: The peak shown
Highest channel

3 Agilent

Stop 25.808 GHz
#VBW 300 kHz Sweep 2.387 5 (8132 pts)

in the plot above the limthes carrier frequency.

Ref 18 dBm

#fAtten 30 dB

#Peak

ol
-17.2

dBm
LgAwy

W1 352

3 FC

AR
£
FTun

Swp

Start 30 MHz

#Res BW 100 kHz

Note: The peak shown

Stop 25.808 GHz
#VBW 300 kHz Sweep 2.387 5 (8132 pts)

in the plot above the limihiscarrier frequency.
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Mode N20

Lowest Channel

# Agilent

WiReELESS
a DEKRA company

Ref

#Peak

1]

-18.

dBm

LgAw

il
53

£0f:
FTun

Swp

Start 38 MHz

18 dBm

#Atten 30 dB

g

52

FC

i PO e A

Stop 25.088 GHz

#Res BH 100 kHz #\JBH 308 kHz Sweep 2,387 5 (8192 pts)
Note: The peak shown in the plot above the limihes carrier frequency.

Middle Channel

3 Agilent

Ref 18 dBm

#Peak

]}
-17.9
dBm

LaAvy

W1 52
33 FC

Ef)
FTun
Swp

#Atten 30 dB

o

mewmw

Start 30 MHz
#Res BH 108 kHz #+VBH 366 kHz Sweep 2,387 5 (8192 pts)

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

Stop 25.008 GHz

AT4@ B DEKRA
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Highest channel

3 Agilent

AT4@

a DEKRA company

Ref 18 dBm

#fAtten 30 dB

#Peak

ol
-18.8

dBm
LgAwy

W1 352

3 FC

£
FTun M

WMWW

Swp

Start 30 MHz

#Res BW 100 kHz

Stop 25.808 GHz

#VBW 300 kHz Sweep 2.387 5 (8132 pts)

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

Mode N40
Lowest Channel

3 Agilent

Ref 18 dBm

#Atten 30 dB

#Peak

ol
—22.3

dBm
LaAvy

W1 52

33 FC

FTun

HHMWW‘W“M
£f)

Swp

Start 30 MHz

#Res BW 100 kHz

Stop 25.008 GHz

#+VBH 366 kHz Sweep 2,387 5 (8192 pts)
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Middle Channel

3 Agilent

a DEKRA company

Ref 18 dBm

#fAtten 30 dB

#Peak

ol
-22.4

dBrm
LgAwy

W1 352

3 FC

£
FTun

Mw

Swp

Start 30 MHz

Stop 25.808 GHz

#Res BW 100 kHz #VBW 300 kHz Sweep 2.387 5 (8132 pts)

Highest channel

3 Agilent

Ref 18 dBm

#Atten 30 dB

#Peak

£f)
FTun W

MWNWWWM

Start 30 MHz

Stop 25.008 GHz

#Res BH 108 kHz #+VBH 366 kHz Sweep 2,387 5 (8192 pts)

Report No: (NIE)
49467RRF.002

Page 116 of 151

2016-10-20



AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, @ D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WireLesS
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

Section 15.247 Subclause (d). Band-edge emissioosipliance (Transmitter)

SPECIFICATION

In any 100 kHz bandwidth outside the frequency bamevhich the digitally modulated intentional rattia is
operating, the radio frequency power that is preduay the intentional radiator shall be at leastdBbelow that
in the 100 kHz bandwidth within the band that corgeahe highest level of the desired power. If tifsasmitter
complies with the conducted power limits basedleuse of RMS averaging over a time interval, thenaation
required shall be 30 dB instead of 20 dB.

RESULTS:

Note: Radiated measurements were used to show @moelwith the limits in the restricted bands 22339 GHz
and 2.4835-2.5 GHz.

LOW FREQUENCY SECTION 2412 MHz (b/g/n20/n40). CONOUTED.

Mode B

See next plots.

= Agilent

& Mkrl 15.54 MHz

Ref 15 dBm #Atten 30 dB 42,57 dB
#Peak

LaAv 1R

Start 2.380 80 GHz Stop 2.423 8@ GHz
#Res BH 198 kHz #UBH 308 kHz Sweep 4,129 ms (LBBO pts)

Measurement uncertainty (dB) <+2.03

Verdict: PASS
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Mode G

See next plot.

3 Agilent

a Mkrl -16.23 MHz

Ref 18 dBm #Atten 20 dB -24.085 dB
#Pealk

Log 1R

£/ e WWW

'_

=]
I
=

b

V1 szT#ﬁ“##&QJNVWWVAM

Start 2,380 00 GHz Stop 2.423 B8 GHz
#Res BH 108 kHz #VBH 300 kHz Sweep 4129 ms (10808 pts)

Measurement uncertainty (dB) <+2.03

Verdict: PASS (NOTE: The limit is set to -20 dBast the maximum peak conducted output power wasumed
for this mode.)
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Mode N20

See next plot.

3 Agilent

a Mkrl -13.52 MHz

Ref 16 dBm #Atten 20 dB -23.16 dB
#Peak

s B N

o] A \‘-n_{
dBm Www
LaAv Vot A

Start 2.330 69 GHz Stop 2.423 @0 GHz
#Res BH 106 kHz #UBKH 366 kHz Sweep 4129 ms (1000 pts)

Measurement uncertainty (dB) <+2.03

Verdict: PASS (NOTE: The limit is set to -20 dBast the maximum peak conducted output power wasumed
for this mode.)
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Mode N40

See next plot.

# Agilent

a Mkrl -27.31 MHz

Ref 16 dBm #Atten 20 dB -27.43 dB
#Peak

o WWW o

Start 2.380 00 GHz Stop 2.443 8@ GHz
#Res BH 180 kHz #UBW 308 kHz Sweep G.861 ms (10@@ pts)

Measurement uncertainty (dB) <+2.03

Verdict: PASS (NOTE: The limit is set to -20 dBast the maximum peak conducted output power wasumed
for this mode.)
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AT4@
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D DEKRA

Section 15.247 Subclause (e). Power spectral depsit

SPECIFICATION

For digitally modulated systems, the power spedeaisity conducted from the intentional radiatoth® antenna
shall not be greater than 8 dBm in any 3 kHz bamthd any time interval of continuous transmission.

RESULTS

For b mode, the maximum power spectral densityll@vehe fundamental emission was measured usieg th
method AVGPSD-1 (AVG PSD) according to point 1@BGuidance for Performing Compliance Measurements
on Digital Transmission Systems (DTS) Operating &frgil5.247 558074 D01 DTS Meas Guidance v03rO5idate
04/08/2016.

For g/n20/n40 modes, the maximum power spectraditielevel in the fundamental emission was measuskag
the method PKPSD according to point 10.2 of Guidafux Performing Compliance Measurements on Digital
Transmission Systems (DTS) Operating Under 8§15.888074 D01 DTS Meas Guidance v03r05 dated
04/08/2016.

Power spectral density (see next plots).

Mode B

Lowest frequency

Middle frequency

Highest frequency

2412 MHz 2437 MHz 2462 MHz
Power spectral density (dBm) -3.24 -2.99 -2.89
Measurement uncertainty (dB) <+0.78

Verdict: PASS

Mode G

Lowest frequency

Middle frequency

Highest frequency

2412 MHz 2437 MHz 2462 MHz
Power spectral density (dBm) 2.16 1.68 2.19
Measurement uncertainty (dB) <+0.78

Verdict: PASS (NOTE: the PKPSD (peak PSD) method wsed since the maximum peak conducted output

power was measured for this mode).
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Mode N20
Lowest frequency] Middle frequency| Highest frequency
2412 MHz 2437 MHz 2462 MHz
Power spectral density (dBm) 1.88 1.83 2.09
Measurement uncertainty (dB) <+0.78

Verdict: PASS (NOTE: the PKPSD (peak PSD) method wsed since the maximum peak conducted output

power was measured for this mode).

Mode N40

Lowest frequency

Middle frequency

Highest frequency

2422 MHz 2437 MHz 2452 MHz
Power spectral density (dBm) -2.28 -2.56 -2.32
Measurement uncertainty (dB) <+0.78

Verdict: PASS (NOTE: the PKPSD (peak PSD) method wsed since the maximum peak conducted output

power was measured for this mode).
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irel , S.A.U.
é-aréuwt;r'?eiif)k’)sgéoude Andalucia, A T @ P DE KRA
Power spectral density.
Mode B
Lowest Channel

- Agilent

Mkrl 2.411 262 GHz

Ref 18 dBm #Atten 30 dB -3.243 dBm
#Hyy
Log

PAvg )/ \\.
Wl S2
FTun

Swp
Center 2.412 808 GHz Span 25 MHz
#Res BH 180 kHz #UBH 308 kHz Sweep 7.592 ms (1000 pts)

Middle Channel

# Agilent

Mkrl 2.436 312 GHz
Ref 16 dBm #Atten 30 dB -2.993 dBm
#Avg
Log

ﬁgz MWVQ\ [
Y, e

PAwg / \\

W1 S2

LN I
s 1 !

Swp

Center 2.437 B8 GHz Span 25 MHz
#Res BH 180 kHz #UBW 308 kHz Sweep 7.592 ms (1000 pts)
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Highest channel

AT4.9

WiReELESS

a DEKRA company

3 Agilent

Ref 18 dBm #Htten 38 dB

Mkrl 2.4p1 162 GHz
-2.887 dBm

#Avgy

cljg/ Wv“""x\ /'“"“"“'-*

-

PAvy )Jf

106 A
Wl 52 )
53 0F3
o | P
£0fn Ul" ol
FTun
Swn
Center 2.462 806 GHz Span 25 MHz

#Res BH 188 kHz #BH 388 kHz

Mode G
Lowest Channel

Sweep 7.532 ms (1008 pts)

3 Agilent

Ref 1@ dBm #Htten 28 dB

Mkrl 2.413 233 GHz
2.16 dBm

#Peak

=

¥ i e N

MMM%\

w,

LgAw

M1 52

53 FC

£0fn
FTun

Swn

Center 2.412 008 GHz

#Res BH 188 kHz #BH 388 kHz

Span 22.7 MHz
Sweep 2.198 ms (1008 pts)
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AT-

Middle Channel

O

WiReELESS
a DEKRA company

D DEKRA

Agilent

Ref 18 dBm #Htten 28 dB

Mkrl 2.435 B398 GHz

1.68 dBm

#Peak

=

B [ e

i\

o

LgPAv

M1 52

53 FC

£(tn
FTun

Swp

Center 2,437 008 GHz

#Res BH 188 kHz #YBH 368 kHz

Highest channel

Span 22.62 MHz

Sweep 2.198 ms (1000 pts)

3% Agilent

Ref 18 dBm #Htten 28 dB

Mkrl 2.463 382 GHz

2.13 dBm

#Peak

T

e WM%MM“ W”Mk fw“ ol

“ﬂmamkﬂmmhhm

LgPAv

Wl Ss2

53 FC

£(tn
FTun

Swp

Center 2,462 008 GHz

#Res BH 188 kHz #YBH 368 kHz

Span 22.62 MHz

Sweep 2.198 ms (1000 pts)
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Mode N20

Lowest Channel

AT-

O

WiReELESS

a DEKRA company

3 Agilent

Ref 1@ dBm

#Atten 20 dB

Mkrl 2.413 236 GHz
1.88 dBm

#Peak

=

| bt ok

ot

LgAw

Wl s2

53 FC

£0fn
FTun

Swn

Center 2.412 008 GHz
#Res BH 106 kHz

#BH 388 kHz

Middle Channel

Span 22.65 MHz
Sweep 2.198 ms (1008 pts)

= Agilent

Ref 168 dBm #Att

en 20 dB

Mkrl 2.438 236 GHz
1.83 dBm

#Peak

=

}jg ) WJ\M MWLMNWW [ww

LgPAv

Wl Ss2

53 FC

£(tn
FTun

Swp

Center 2,437 008 GHz
#Res BHW 188 kHz

#YBH 368 kHz

Span 22.65 MHz
Sweep 2.198 ms (1000 pts)
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Highest channel

AT-

O

WiReELESS

a DEKRA company

3 Agilent

Ref 1@ dBm

#Atten 20 dB

Mkrl 2.463 236 GHz
2.83 dBm

#Peak

=

sl

kumww\ K\W‘n:uv

'WMM VJL’W\,\

\

LgAw

Wl s2

53 FC

£0fn
FTun

Swn

Center 2.462 008 GHz
#Res BH 106 kHz

#BH 388 kHz

Mode N40

Lowest Channel

Span 22.65 MHz
Sweep 2.198 ms (1008 pts)

3 Agilent

Ref 1@ dBm

#Atten 20 dB

Mrl 2.413 49 GHz
-2.28 dBm

#Peak

M”kj”‘\ MW,-MMM ol

o bt

LgAw

Wl s2

53 FC

£0fn
FTun

Swn

Center 2.422 B8 GHz
#Res BH 106 kHz

#BH 388 kHz

Span 52.7 MHz
Sweep 5.062 ms (1008 pts)
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Middle Channel

AT-

O

WiReELESS

a DEKRA company

3 Agilent

Ref 1@ dBm

#Atten 20 dB

Mrl 2.434 49 GHz
-2.56 dBm

#Peak

TR Y N VISR

LgAw

Wl s2

53 FC

£0fn
FTun

Swn

Center 2.437 B8 GHz
#Res BH 106 kHz

#BH 388 kHz

Highest channel

= Agilent

Span 52.71 MHz
Sweep 5.062 ms (1008 pts)

Ref 18 dBm

#Atten 20 dB

Mkrl 2.443 58 GHz
-2.32 dBm

#Peak

S

bbb bbb L

LgPAv

Wl Ss2

53 FC

£(tn
FTun

Swp

Center 2,452 8@ GHz
#Res BHW 188 kHz

#YBH 368 kHz

Span 52.68 MHz
Sweep 5.062 ms (1000 pts)
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Section 15.247 Subclause (d). Emission limitatiomadiated (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(2)):

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 asetan measurements employing CISPR quasi-peagtoete
except for the frequency bands 9-90 kHz, 110-499 &ktd above 1000 MHz. Radiated emission limithésé
three bands are based on measurements employavgeage detector.

For average radiated emission measurements ab®2MBz, there is also a limit corresponding to Babove
the indicated values in the table is specified wineasuring with peak detector function.

RESULTS:

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

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

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

The field strength is calculated by adding cormcfiactor to the measured level from the spectroatyaer. This
correction factor includes antenna factor, cabds lEnd pre-amplifiers gain.
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Frequency range 30 MHz-1000 MHz.

The spurious signals detected do not depend oeréfib operating channel or the modulation mode.

Spurious frequency Polarization Detector Emission Level Measurement
(MHz) (dBpV/m) Uncertainty (dB
450.592 Vv Quasi-Peak 25.36 + 3.88
675.971 Y, Quasi-Peak 24.71 + 3.88

All other peaks are more than 20 dB below the limit

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

The field strength at the band edges was evaldateshch mode for the channel under test.
Spurious signals with peak levels above the avdiaie(54 dBuV/m at 3 m) are measured with AVGatdor for
checking compliance with the average limit.

1. WiFi 2.4GHz 802.11 b mode.

1.1. CHANNEL 1: LOWEST (2412 MHz). Out-of-band sjmws emissions in the 1-25 GHz range and inside
restricted band 2.31-2.39 GHz.

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBpV/m) Uncertainty (dB
2.37446 \Y Peak 47.71 +4.87
2.38696 \Y Peak 50.63 +4.87
2.51697 V Peak 47.76 +4.87
4.82425 Vv Peak 42.82 +4.87

1.2. CHANNEL 6: MIDDLE (2437 MHz). Out-of-band spous emissions in the 1-25 GHz.

Spurious frequency Polarization Detector Emission Level Measurement

(GHz) (dBpV/m) Uncertainty (dB
2.54377 Y, Peak 47.81 +4.87
4.87425 Y, Peak 43.42 +4.87
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1.3. CHANNEL 11: HIGHEST (2462 MHz). Out-of-bandusjpus emissions in the 1-25 GHz range and inside
restricted band 2.4835-2.5 GHz.

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBpV/m) Uncertainty (dB
2.48740 Y, Peak 52.13 +4.87
2.56550 Y, Peak 48.11 +4.87
4.92375 Vv Peak 44.63 +4.87

Verdict: PASS

2. WiFi 2.4GHz 802.11 g mode

2.1. CHANNEL 1: LOWEST (2412 MHz). Out-of-band sjmws emissions in the 1-25 GHz range and inside
restricted band 2.31-2.39 GHz.

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBpV/m) Uncertainty (dB
Peak 69.36 +4.87
2.38956 Y,
Average 50.62 +4.87
2.52003 Y, Peak 47.83 +4.87

2.2. CHANNEL 6: MIDDLE (2437 MHz). Out-of-band spous emissions in the 1-25 GHz.

Spurious frequency Polarization Detector Emission Level Measurement
(GH2z) (dBuV/m) Uncertainty (dB
2.53917 V Peak 47.83 +4.87

2.3. CHANNEL 11: HIGHEST (2462 MHz). Out-of-bandusipus emissions in the 1-25 GHz range and inside
restricted band 2.4835-2.5 GHz.

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB
Peak 72.88 +4.87
2.48358 Vv
Average 53.98 +4.87
2.56950 Vv Peak 49.38 +4.87

Verdict: PASS
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3. WiFi 2.4GHz 802.11 n20 mode

3.1. CHANNEL 1: LOWEST (2412 MHz). Out-of-band sjmus emissions in the 1-25 GHz range and inside
restricted band 2.31-2.39 GHz.

Spurious frequency Polarization Detector Emission Level Measurement
(GHz2) (dBuV/m) Uncertainty (dB
Peak 70.84 +4.87
2.38989 Y,
Average 52.63 +4.87

3.2. CHANNEL 6: MIDDLE (2437 MHz). Out-of-band spaus emissions in the 1-25 GHz.

All peaks are more than 20 dB below the limit.

3.3. CHANNEL 11: HIGHEST (2462 MHz). Out-of-bandusus emissions in the 1-25 GHz range and inside
restricted band 2.4835-2.5 GHz.

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBpV/m) Uncertainty (dB
Peak 70.25 +4.87
2.48354 \Y
Average 52.56 +4.87
2.56557 Vv Peak 46.12 +4.87

Verdict: PASS

4. WiFi 2.4GHz 802.11 n40 mode

4.1. CHANNEL 3: LOWEST (2422 MHz). Out-of-band sfmws emissions in the 1-25 GHz range and inside
restricted band 2.31-2.39 GHz.

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBpV/m) Uncertainty (dB
Peak 72.62 +4.87
2.38913 Y,
Average 53.41 +4.87

4.2. CHANNEL 6: MIDDLE (2437 MHz). Out-of-band spous emissions in the 1-25 GHz.

All peaks are more than 20 dB below the limit.
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4.3. CHANNEL 9: HIGHEST (2452 MHz). Out-of-band sjmus emissions in the 1-25 GHz range and inside
restricted band 2.4835-2.5 GHz.

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBpV/m) Uncertainty (dB
Peak 69.92 +4.87
2.48420 H
Average 52.50 +4.87

Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.

aT42

WireLesS
pany

RBW 100 kHz
VBW 300 kHz

D DEKRA

Ref 70 dBpv/m Att 0 de SWT 100 ms
70

F60

F=0

ECC 5

4

30

F-10

F-20

-30

Start 30 MHz

(This plot is valid for all modulation modes).

97 MHz/

Stop 1 GHz
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FREQUENCY RANGE 1 GHz to 3 GHz.

1. WiFi 2.4GHz 802.11 b mode

CHANNEL 1 (2412 MHz).

WireLesS

aT42

EKRA company

D DEKRA

MultiView Spectrum D
Ref Level 80.00 dBu\f/m RBW 1 MHz
Att 0de SWT 13 VBW 3 MHz Mode Auto Sweep
TOF
H1 74.000 dBpv/n
70 dBpv/m
60 dBy
HZ2 54.000 dBpv/m
50 dBpy
\ 4«! M A
20 depv/m
10 dBpv/m
0 dBpv/m
-10 depv/m
1.0 GHz 30000 pts 200,0 MHz/ 3.0 GHz
Note: The peak above the limit is the carrier fiesay.
CHANNEL 6 (2437 MHz).
MultiView Spectrum D
Ref Level 80.00 dBu\f/m RBW 1 MHz
Att 0de SWT 13 VBW 3 MHz Mode Auto Sweep
TOF
H1 74.000 dBpv/n
70 dBpv/m
60 dBy
HZ2 54.000 dBpv/m ]
50 dBpy
Wl WA A
L
dops
20 depv/m
10 dBpv/m
0 dBpv/m
-10 depv/m
1.0 GHz 30000 pts 200,0 MHz/ 3.0 GHz
Note: The peak above the limit is the carrier fierty.
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CHANNEL 11 (2462 MHz).

MultiView

Ref Level 80.00 dBuv/m
Att 0dB
TOF

Spectrum

SWT 13

H1 74.000 dBpv/m

aT42

WireLesS

D DEKRA

pany

RBW 1 MHz
VBW 3 MHz

Mode Auto Sweep

70 depvim

&0 depim

H2 54.000 dBpv/m

50 depim

R e

20 dey

10 dBpv/m

0 dBpv;

-10 depv/

1.0 GHz

30000 pts

200.0 MHz/ 3.0 GHz

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

2. WiFi 2.4GHz 802.11 g mode

CHANNEL 1 (2412 MHz).

MultiView Spectrum

Ref Level 80.00 dBu\f/m
ALt ode
TDF

SWT 1s

H1 74.000 dBpv/m

RBW 1 MHz
VBW 3 MHz

Mode Auto Sweep

70 depim

60 dey

HZ 54.000 dBp

20 depim

10 depvim

0 depv/m

-10 dBpv/m

1.0 GHz

30000 pts

200.0 MHz/ 3.0 GHz

Note: The peak above the limit is the carrier fieey.
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CHANNEL 6 (2437 MHz).

Ref Level 80.00 dBuv/m
ALt 0dB SWT 1s
TOF
1 Frequency Sweep

70 depim

H1 74,000 depv/m

MultiView Spectrum

pany

RBW 1 MHz
VBW 3 MHz Mode Auto Sweep

60 dey

50 depim

HZ2 54,000 dBp/rir

s o= Y|

20 depim

10 depvim

0 depv/m

10 depvf

1.0 GHz

30000 pts 200.0 MHz/ 3.0 GHz

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

CHANNEL 11 (2462 MHz).

TOF

H1 74,000 depv/m

MultiView Spectrum
Ref Level 80.00 dBuv/m
ALt 0dB SWT 1s

RBW 1 MHz
VBW 3 MHz Mode Auto Sweep

70 depim

60 dey

H2 54.000

dB P

20 depim

10 depvim

0 depv/m

10 depvf

1.0 GHz

30000 pts 200.0 MHz/ 3.0 GHz

Note: The peak above the limit is the carrier fierty.
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3. WiFi 2.4GHz 802.11 n20 mode

CHANNEL 1 (2412 MHz).

MultiView

Spectrum

Ref Level 80.00 dBuv/m
Att
TOF

1 Frequency Sweep

0dB & SWT 135

aT42 B DEKRA

EKRA con

pany

RBW 1 MHz

¥BW 3 MHz Mode Auto Sweep

70 depvim

H1 74.000 dBpv/m

&0 depim

50 depim

H2 54.000 dBpv/m

[

20 dey

10 dBpv/m

0 dBpv;

-10 depv/

1.0 GHz

30000 pts

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

CHANNEL 6 (2437 MHz).
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FREQUENCY RANGE 3 GHz to 18 GHz.
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FREQUENCY RANGE 18 GHz to 26 GHz.
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FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTEBND)

1. WiFi 2.4GHz 802.11 b mode
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3. WiFi 2.4GHz 802.11 n20 mode

CHANNEL 1 (2412 MHz).
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FREQUENCY RANGE 2.4835 GHz to 2.5 GHz. (RESTRICTBEND)
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3. WiFi 2.4GHz 802.11 n20 mode

CHANNEL 11 (2462 MHz).
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