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Competences and guarantees

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

AT4 wireless is a laboratory with a measuremenitifaéin compliance with the requirements of Seati.948 of the
FCC rules and has been added to the list of feslivhose measurements data will be accepted ijuct@an with
applications for Certification under Parts 15 oraf8e Commission's Rules. Registration Numbe@267.

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 datasented in this report, which is the resulthef neasurements and
the tests performed to the item under test on #te dnd under the conditions stated on the repadititiis 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 maimémce 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 establishethisa 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 persi@n 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 onadisn an approval of the product by the CertificatiBadies 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 selectethéglient

Sample S/01 is composed of the following elements:

Control N° Description Serial N° Date of reception

Power meter for bicycles with

. 2INPOWER 213 2016-03-21
integral antenna

48983/009

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

All radiated tests indicated in appendix A and B.
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Sample S/02 is composed of the following elements:
Control N° Description Model Serial N° Date of reception

48983/010 Power meter for bicycles with

antenna connector 2INPOWER 220 2016-03-21

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

Test sample description

2INPOWER is a bicycle product, dual-side power mébaetegrated is a crank set) that measures dateeight strain
gauges. It includes plastic plugs (PA), battery aletttronics inside. It communicates data via Rlagt Smart and ANT+
with cyclo computers, Smartphones and PC.

Identification of the client
ROTOR COMPONENTES TECNOLOGICOS SL
¢/Mifio 16-18, Pol. Ind. Conmar. 28864 Ajalvir. Mat(SPAIN).

Testing period
The performed test started 2016-03-30and finished 0r2016-04-05.

The tests have been performed at AT4 wireless.

Environmental conditions

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

Temperature Min. :_15 °C
Max. = 35 °C
Relative humidity i
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

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

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

Normal site attenuation (NSA)

Field homogeneity

In the chamber for conducted measurements, thesfolt 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 >101Q
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

Radiated Measurements

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

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

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

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

4. SCHWARZBECK BBHA 9120 D 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 26 2015/11 2017/11

7. Spectrum analyser Rohde & Schwarz FSW50 2015/12 2017/12
RF pre-amplifier 10 MHz-6 GHz SCHWARZBECK

8. BBV9743 2015/09 2016/09

9, gflgrgAampl|f|er 1-18 GHz Bonn Elektronik BLMA 2015/05 2016/05

10. RF pre-amplifier 18-40 GHz BONN ELEKTRONIK 2015/12 2017/12

BLMA 1840-1M
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Testing verdicts

AT4@

WiReELESS
a DEKRA company

D DEKRA

Not applicable ... : N/A

PSS ..ot : P

FAIL .o e F

NOt MEASUIEd ......eeviiiiiee e : N/M

1. Bluetooth Low Energy
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 pamer antenna gain P
Section 15.247 Subclause (d) Emission limitatiomsducted (Transmitter) P
Section 15.247 Subclause (d) Band-edge emissamgpl@nce (Transmitter) P
Section 15.247 Subclause (e) (2) Power spectraityen P
Section 15.247 Subclause (d) Emission limitati@wated (Transmitter) P
2. ANT+
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 pamer antenna gain P
Section 15.247 Subclause (d) Emission limitaticorsducted (Transmitter) P
Section 15.247 Subclause (d) Band-edge emissmmpl@ance (Transmitter) P
Section 15.247 Subclause (e) (2) Power spectralityen P
Section 15.247 Subclause (d) Emission limitatiawiated (Transmitter) P
Report No: (NIE)
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Appendix A —Test result BTLE
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TEST CONDITIONS

Power supply (V):

Type of power supply = DC voltage from internaltbat.
Type of antenna = Integral antenna.
Declared Gain for antenna (maximum) = -3.97 dBi

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

CONDUCTED MEASUREMENTS
The equipment under test was set up in a shieloted and it is directly connected to the spectrualyaer.

SPECTRUM
EUT ANALYZER

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 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#eads used to normalize the measured data for rditieng
compliance.

The equipment under test was set up on a non-ctimdiferooden) platform 1.5 meter above the groulathé and
the situation and orientation was varied to find thaximum radiated emission. It was also rotateef 36d the
antenna height was varied from 1 to 4 meters ttfie maximum radiated emission.

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

Spectrum analyser

ANECHOIC CHAMBER

AT4

NC,

WiReELESS
a DEKRA company

Measuring
Antenna

‘ ‘ | 3 mdistance

360°Rotating

‘ S

AntennaMast

| (Antennaheight variation: 1-4 m)

Shielded Control RoomFor

Radiated Measurements

Radiated measurements setup f > 1 GHz

D DEKRA

Preamplifier

Horn antenna

VWWWWWWWWYWWWWWNY

EUT

1 m distance

-

Spectrum
analyser

Shielded control room for
radiated measurements
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D DEKRA

Occupied Bandwidth

RESULTS

(see next plots).

Lowest frequency| Middle frequency| Highest frequency
2402 MHz 2440 MHz 2480 MHz
99% bandwidth (MHz) 1.031 1.035 1.032
-26 dBc bandwidth (MHz) 1.228 1.226 1.218
Measurement uncertainty (kHz) <+5.0
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Lowest Channel

w5 Agilent
Ref 18 dBm #Atten 20 dE
#Peak
1 AN
168 et
dB/ Nl R
> e h“\e—
~/ .
J.,—\—a" _""\-ﬂxh__'_'
W

LaAw
Ml 52
Center 2,402 a00 GHz Span 3 MHz
#Res BH 30 kHz #JBH 308 kHz Sweep 313 ms (1888 prs)
Occupied Bandwidth Occ BW Z Pur 9900 Z

1 @314 MHZ ¥ dB -2G.EA dE

Transmit Freq Error 29029 kHz
% B Bandwuidth 1.228 MHz

Middle Channel

4 Agilent
Ref 18 dBm #Atten 28 dB
#Peak
Log
10 ,.,-—fﬂum"—p\»_,___ﬁ
dB/ 'l 0
> e o €
r’“"-ﬂ-wﬁ_.wr’/ MW
. e ———
W e
LaAw
Ml 352
Center 2.440 BBA GHz Span 3 MH=z
#Res BH 368 kHz #WBH 306 kHz Sweep 313 ms (1006 pts)
Occupied Bandwidth Occ BH % PWr  99.06 7
l @349 MHZ ¥ dB -26.80 dE

Transmit Freq Error 28,369 kHz
% B Bandwidth 1.226 MHz
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Highest channel

% Agilent
Ref 18 dBm #Atten 20 dB
#Peak
Log
4B/ & @
N M€
T, H/"/ %W .
" fr”f A
e
LefAw
Ml 32
Center 2,480 008 GHz Span 3 MHz
#Res BH 30 kHz #\BW 380 kHz Sweep 313 ms (1808 pts)
Occupied Bandwidth Occ BW % Pur  59.68
1.8316 MH=z ¥ dB 2688 dE

Transmit Freq Error  23.334 kHz
¥ dB Bandwidth 1.21% MHz
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AT

o

WirELESS
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).

Lowest frequency] Middle frequency

Highest frequency

2402 MHz 2440 MHz 2480 MHz
6 dB Spectrum bandwidth (kHz) 692.0 692.0 682.0
Measurement uncertainty (kHz) <+11.0

Verdict: PASS
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6 dB BANDWIDTH.

Lowest Channel

= Agilent
Ref 18 dBm #Atten 20 dB —@.E?;ES JB
#Peak
Log é
14 1R ] 1
dB/ fo/—\ ﬁ\o\

// \\
D J’”/ e
B [l

LgAw

V1 52
33 FC

£
5ok
Swp

Center 2.402 B0@ & GHz Span 2 MHz
#Res BW 100 kHz #\EBH 308 kHz Sweep 1.066 ms (1000 pts)

Middle Channel

% Agilent

a Mkrl 692.8 kHz
Ref 18 dBm #Atten 28 dB 3.1a dB

#Paak

Log <2>

1@ 1R e 1
dB/ fﬂf fﬁ\o"x

e ™

Center 2,440 BAA 6 GHz Span 2 MHz
#Res BH 160 kHz #BK 300 kHz Sweep 1066 ms (1000 pts)
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Highest Channel

- Agilent

a Mkrl 6528 kHz

Ref 16 dBm #Atten 20 dB [-'].1.3 dB
#Peak

18 "
4B/ = 2.

// \\\
Dl J N
dBm [ o
Lafy

>
J

V1 52
33 FC

£
>G5k
Swp

Center 2,450 606G & GHz Span 2 MHz
#Res BH 1608 kHz #/BH 308 kHz Sweep 1.066 ms (1000 pts)
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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

The maximum peak conducted output power was meadsusi;g the method according to point 9.1.1. of
Guidance for Performing Compliance MeasurementsDagital Transmission Systems (DTS) Operating
Under §15.247 558074 D01 DTS Meas Guidance v03ab&dd)1/07/2016.

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

MAXIMUM OUTPUT POWER. See next plots.

Maximum declared antenna gain: -3.97 dBi..

Lowest frequency Middle frequency| Highest frequency
2402 MHz 2440 MHz 2480 MHz
Maximum conducted power (dBm) 0.02 -0.20 -0.71
Maximum EIRP power (dBm) -3.95 -4.17 -4.68
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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CONDUCTED PEAK POWER.
Lowest frequency

= Agilent

Mkrl 2.482 995 GHz

Ref 18 dBm #Atten 20 dB B.82 dBm
#Pealk

4B/ 7 T

s .
Lafv e | \\"m

V1 52
33 FC

£if:
FTun
Swp

Center 2.4082 @GR GHz Span 16 MHz
#Res BW 2 MHz #YEBH & MH=z Sweep 1BGG ms (1OAB pts)

Middle frequency

w2 Agilent

Ref 10 dBm #Atten 20 dB - -0.28 dBm
#Paak

4B/ 7 T~
yd

0

LaPw

V1 52
33 FC

£
FTun
Swp

Center 2.440 GOA GHz Span 18 MH=z
#Res BH 2 MHz #UBH & MHz Sweep 106G ms (1008 prs)
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Highest frequency

AT4.9

WiReELESS
a DEKRA company

D DEKRA

# Agilent

Ref 18 dBm

#Atten 20 JB

Mkrl 2.479 795 GHz

-0.71 dBm

#Peak
Log

18
dB/

/

1
Fa)
— |

/

N

AN

LgAw ,,._m‘”"'/

Vi 52

53 FC

£
FTun

Swp

Center 2.480 BB GHz
#Res BH 2 MHz

#YBEH & MHz

Sweep 106G ms (100 pts)

Span 18 MHz
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Section 15.247 Subclause (d). Emission limitatiomenducted (Transmitter)

SPECIFICATION

In any 100 kHz bandwidth outside the frequency bamdvhich the digitally modulated intentional raitia 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 cordahe highest level of the desired power. If ttasmitter
complies with the conducted power limits basedrenuse of RMS averaging over a time interval, tienaation
required shall be 30 dB instead of 20 dB.

RESULTS:
Reference Level Measurement
Lowest frequency| Middle frequency]  Highest frequency
2402 MHz 2440 MHz 2480 MHz
Reference Level Measurement (dBm) 0.00 -0.21 -0.73
Measurement uncertainty (dB) <+0.78

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

Middle frequency 2440 MHz:

Spurious frequency Level Limit (dBm)
(GHz) (dBm)
4.880 -40.01 -20.21

Highest frequency 2480 MHz:

Spurious frequency Level Limit (dBm)
(GHz) (dBm)
7.441 -36.95 -20.73

Verdict: PASS
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Lowest frequency

# Agilent

Ref 18 dBm Atten 20 dB
#Peak

dB/

Dl
-20.8
dBm

LgAw

W1 52
33 FC

£(f:
FTun
Swp

Start 38 MHz Stop 25.08 GHz
#Res BH 108 kHz #\BH 388 kHz Sweep 2,387 5 (8192 pts)

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

Middle frequency

# Agilent

Ref 18 dBm Atten 28 dB
#Peak

Start 38 MHz Stop 25.88 GHz
#Res BH 100 kHz #+YBH 368 kHz Sweep 2.387 5 (8192 pts)

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

= Agilent

Ref 16 dBm Atten 28 dB
#Peak

Dl
-20.7
dBm

LaAy

Wl ose
53 FC

£0

FTun |
Swp

Start 30 MHz Stop 25.80 GHz
#Res BW 108 kHz #\BH 308 kHz Sweep 2,387 5 (8192 pts)

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

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 tifsgsmitter
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 (See next plots):
1. LOW FREQUENCY SECTION. CONDUCTED.

4 Agilent

a Mkrl -38.22 MHz

Ref 18 dBm -43.98 dB

#Feak
Log 1R
1@

dB/

#Atten 20 dB

i
-20.4
dBm

LA 1

V1 52
53 FC

£t
FTun
Swp

Start 2,350 00 GHz
#Res BH 160 kHz

#YBW 360 kHz

Stop 2.412 09 GHz
Sweep 5.927 ms (10600 gts)
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2. HIGH FREQUENCY SECTION. CONDUCTED.

i Agilent

a Mkrl 12,25 MHz

Ref 1@ dBm #Atten 20 dB -4@.47 dB
#Pealk

—
=
e
[y
A

—
=
_..D

dB/

b
-20.7
dBm {
LaRw

o3

VL ose i

53 FC M

AA A
£05: U
FTun

Start 2.460 08 GHz Stop 2,708 @9 GHz
#Res BH 180 kHz #UBH 300 kHz Sweep 22.98 ms (10600 gts)

Measurement uncertainty (dB) <+2.03

Verdict: PASS
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Section 15.247 Subclause (e). (2) Power spectrahdity

SPECIFICATION

For digitally modulated systems, the power spededisity 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

The maximum power spectral density level in thedamental emission was measured using the metho&$BKP
(Peak PSD) according to point 10.2. of Guidance Rarforming Compliance Measurements on Digital
Transmission Systems (DTS) Operating Under 8§15.888074 D01 DTS Meas Guidance v03r04 dated
01/07/2016.

Power spectral density (see next plots).

Lowest frequency| Middle frequency| Highest frequency
2402 MHz 2440 MHz 2480 MHz
Power spectral density (dBm) 0.00 -0.23 -0.74
Measurement uncertainty (dB) <+0.78

Verdict: PASS
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POWER SPECTRAL DENSITY

Lowest Channel

= Agilent

AT-

a DEKRA company

O

WiReELESS

Ref 18 dBm

#Atten 20 dB

#Peak
Log

K

1@
dB/

LgAw

W1 52

33 FC

£if:
o0k

Swp

Center 2.402 BOA B GHz
#Res BH 1680 kHz

#WBW 300 kHz

Middle Channel

Span 1838 MHz
Sweep 1.066 ms (1000 pts)

# Agilent

Ref 18 dEm

#Atten 28 dB

Mkrl 2.448 917 4 GHz
-8.23 dBm

#Paak

=

,Hfﬂ_

LaAy

Vi 52

33 FC
AA

£if:
>G5k

Swp

Center 2,440 BAG & GHz
#Res BW 108 kHz

#YBH 308 kHz

Span 1.838 MHz
Sweep 1BGG ms (1ABH pts)

D DEKRA
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Highest Channel

- Agilent

"o, B DEKRA

WiReELESS

a DEKRA company

Ref 18 dBm

#Htten 20 dB

#Peak

=32

f/—-’_‘m__'_ﬂ_uu__.-r—"' ]

Lafy
Y1 52

33 FC

£
>G5k

Swp

Center 2,450 606G & GHz
#Res BH 106 kHz

#YBW 300 kHz

Span 1,823 MHz
Sweep 1.066 ms (1000 pts)
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Section 15.247 Subclause (d). Emission limitatiomadiated (Transmitter)

SPECIFICATION

Radiated emissions which fall in the restricteddsamas 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 coracfiactor to the measured level from the spectraoalyaer. This
correction factor includes antenna factor, cabds lnd pre-amplifiers gain.
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Frequency range 30 MHz-1000 MHz
The spurious signals detected do not depend oopiating channel.

All peaks are more than 20 dB below the limit.

Frequency range 1 GHz-25 GHz

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

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

1. CHANNEL: LOWEST (2402 MHz).

Spurious frequency Polarization Detector Emission Level Measurement

(GHz2) (dBuV/m) Uncertainty (dB
2.32271 \Y Peak 49.43 <t+ 4.87
2.37824 \Y Peak 52.12 <+ 4.87
4.80375 Vv Peak 46.17 < 4.87
7.20575 H Peak 46.54 < 4.87

2. CHANNEL: MIDDLE (2440 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(GHz2) (dBuV/m) Uncertainty (dB
2.36402 Y, Peak 48.13 <t+ 4.87
2.49746 Y, Peak 50.74 <+ 4.87
7.32075 Y, Peak 48.80 < 4.87

3. CHANNEL: HIGHEST (2480 MHz).

Spurious frequency Polarization Detector Emission Level Measurement

(GHz) (dBpV/m) Uncertainty (dB
2.48350 Y, Peak 51.26 <t 4.87
2.49697 \Y, Peak 50.61 <t+ 4.87
4.95975 \Y, Peak 45.29 < 4.87
7.43925 Vv Peak 48.98 < 4.87

Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.

Ref 70 dBuv/m Att 0 de

aT42

WireLesS

mpany

RBW 100 kH=z
VBW 300 kHz
SWT 125 ms

D DEKRA

70

60

|-
il

50

FCC |15
<

30

20

10

F-10

-20

-30

Start 30 MH=z

(This plot is valid for all three channels).

97 MHz/

Step 1 GHz
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FREQUENCY RANGE 1 GHz to 3 GHz.

CHANNEL: Lowest (2402 MHz).

MultiView Spectrum D
Ref Level 80,00 dBuv/m RBW 1 MHz

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

1 Frequency Sweep

H1 74.000 dBpvym

70 dBpV/m

&0 dBpv/m

H2 54,000 dBpv/m
50 dBuw/m :

20 depv/m

10 depv/m

0 dBpvfm

-10 dBpvim

1.0 GHz 30000 pts 200.0 MHE/ 3.0 GH_Z
Note: The peak shown in the plot above the limihes carrier frequency.

CHANNEL: Middle (2440 MHz).

MultiView Spectrum D
Ref Level 20,00 dBuv/m

RBW 1 MHz

Att 0de & SWT 1s @ VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 dBpv/m

70 dBp/m

60 dBpv/m:

H2 54,000 B/

50 dBptm

o=

20 dBpvfm

10 dBpv/m:

0 depvw/m

-10 dBpv/m

1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz

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

MultiView Spectrum

Ref Level 20,00 dBuv/m RBW 1 MHz

Att 0de & SWT 1s @ VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 dBpv/m

70 dBp/m

60 dBpv/m:

H2 54,000 B/

50 dBptm

umn

L " N P
Mﬁ\'mﬁ

20 dBpvfm

10 dBpv/m:

0 depvw/m

-10 dBpv/m

1.0 GHz 30000 pts 200.0 MHz/

3.0 GHz

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

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

1 Frequency Sweep

MultiView Spectrum D
Ref Level 2000 dBpv/m RBW 1 MHz
ALt 0de & SWT 13 » VBW 3MHz Mode Auto Sweep

TOF

H1 74.000 dBp/mr
70 dBpvfm
60 dBpim
HZ 54.000 dBpv/m
S50 dBpm

40 dBpv/m

10 dBp/m

0 depvfm:

-10 dBpvfmi

3.0 GHz 30000 pts 1.5 GHz/

18.0 GHz
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CHANNEL: Middle (2440 MHz).

1 Frequency Sweep

H1 74.000 dBpvfm

MultiView Spectrum D
Ref Level £0.00 dBuv/m RBW 1 MHz
Att 0dB & SWT 1z & VBW 3 MHz Mode Auto Sweep

TOF

70 dBpifm

60 dBpv/m

HZ2 54,000 depy//m

S0 dBpvfm

40 dBpvfm

10 dBpv/m

0 dBpsfm

-10 depv/m

3.0 GHz 30000 pts 1.5 GHz/

18.0 GHz

CHANNEL: Highest (2480 MHz).

1 Frequency Sweep

H1 74.000 dBpvfm

Multiview Spectrum D
Ref Level £0.00 dBuv/m RBW 1 MHz
Att 0dB & SWT 1z & VBW 3 MHz Mode Auto Sweep

TOF

70 dBpifm

60 dBpv/m

H2 54,000 dBp/m
S0 dBpvfm

40 dBpvfm

20 depvm

10 dBpv/m

0 dBpsfm

-10 depv/m

3.0 GHz 30000 pts 1.5 GHz/

18.0 GHz
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FREQUENCY RANGE 18 GHz to 26 GHz.

MultiView | Spectrum

Ref Level £0.00 dBuv/m & RBW 1 MHz
@ Att O0dE ® SWT 13 ® VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 dBpi/m
70 dBpifm

60 dBpifm

HZ S54.000 depi/m

S0 dBpvfm

40 dBpvfm L

30 dBpifm

e L - I Lestinl il 'w‘_-u oo plyn A, Ty M

20 depvfm

10 dBpv/m

0 depv/m

-10 depv/m

18.0 GHz 30000 pts 800,0 MHz/ 26.0 GHz

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

MultiView Spectrum
Ref Level 20.00 dBpv/m RBW 1 MHz
Att Ode & SWT 15 @ ¥YBW 3 MHz Mode Auto Sweep
TOF
1 Frequency Sweep
H1 74.000 dBps/m
70 dBpm
60 dBphm
HZ 54.000 dBpv/m
S0 dBpvm | m
40 depvim
e - .
30 dBpm
20 dBpvim
10 dBpvim
0 dBpv/m
-10 depv/m
2.31 GHz 10000 pts 8.0 MHz/ 2.39 GHz

CHANNEL: Middle (2440 MHz).

MultiView Spectrum

Ref Level 20.00 dBpv/m RBW 1 MHz
Att 0de & SWT 15 @ ¥BW 3 MHz Mode Auto Sweep

TDF

1 Frequency Sweep

H1 74.000 dBpv/m

70 dBpm

60 dBpvm

Hz S4.000 |dBqum

S0 dBpvm

40 depvim

30 dBpv/m

20 depim

10 dBpvim

0 dBpv/m

-10 dBpywfm

2.31 GHz 10000 pts 8.0 MHz/

2.39 GHz
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CHANNEL: Highest (2480 MHz).

MultiView Spectrum D

Ref Level 20.00 dBpv/m RBW 1 MHz
Att O0dB & SWT 1s & VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 dBpv/mi

70 dBpim

60 dBpiyfm

H2 54,000 dBpm

S0 dBpvym

40 dBpim

30 depv/m

20 dBpiym

10 depm

0 depvfm

-10 dBpvfm:

2.31 GHz 10000 pts 8.0 MHz/ 2.39 GHz
o— — — — m—

FREQUENCY RANGE 2.4835 GHz to 2.5 GHz. (RESTRICTBEND)
CHANNEL: Lowest (2402 MHZz).

MultiView | Spectrum D

Ref Level 80.00 dBuv//m RBW 1 MHz
Att Ode = SWT 1= & VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 dBpv/m
70 dBpv/m

60 dBpsm

HZ2 S4.000 dBpv/mm
S0 dBpv/m ‘

D TV SN FFYY PR VTN AR UEPOH WSSO YOOI AUBFR T

40 dBpv/m

30 dBpvym

20 dBpv/m

10 dBpv/m:

0 dBpsfm

-10 dBpv/m

2.4835 GHz 10000 pts 1.65 MHz/ 2.2 GHz
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CHANNEL: Middle (2440 MHz).

MultiView | Spectrum | D

Ref Level 20.00 dBpv/m RBW 1 MHz
Att 0dE & SWT 15 @ ¥VBW 3 MHz Mode Auto Swesp
TOF

1 Frequency Sweep

H1 74.000 deps/m

70 deprim

60 dBpvm

HZ2 54.000 dBp/m
S0 dBpim +

ol s o e g o O o Lol

40 dBpvim

30 depvm

20 depvim

10 dBpv/m

0 depv/m

-10 dBpvfm

2.4835 GHz 10000 pts 1.65 MHz/ 2.5 GHz

CHANNEL: Highest (2480 MHz).

MultiView | Spectrum | D

Ref Level 20.00 dBpv/m RBW 1 MHz
Att 0dE & SWT 15 @ ¥VBW 3 MHz Mode Auto Swesp
TDF

1 Frequency Sweep

H1 74.000 deps/m

70 depvim

60 dBpvm

H2 54.000 dB i/

fm

40 depim

| Ll

30 depvm

20 dBpim

10 depvim

0 dBpv/m

-10 dBpifm

2.4835 GHz 10000 pts 1.65 MHz/ 2.5 GHz
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Appendix B —Test result ANT+
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TEST CONDITIONS

Power supply (V):

Vnominal= 3.7 Vdc

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

Declared Gain for antenna (maximum) = -7.20 dBi

TEST FREQUENCIES:
Single channel: 2457 MHz

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 MHI00 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 GHrithperformed at a distance closer than the pedistance,
an inverse proportionality factor of 20 dB per d#zas used to normalize the measured data for rdetemg
compliance.

The equipment under test was set up on a non-ctimdifervooden) platform 1.5 meter above the groulathé and

the situation and orientation was varied to find thaximum radiated emission. It was also rotatd€ef 3®d the
antenna height was varied from 1 to 4 meters o the maximum radiated emission.

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

Spectrum analyser

ANECHOIC CHAMBER

AT4

NC,

WiReELESS
a DEKRA company

Measuring
Antenna

‘ ‘ | 3 mdistance

360°Rotating

‘ S

AntennaMast

| (Antennaheight variation: 1-4 m)

Shielded Control RoomFor

Radiated Measurements

Radiated measurements setup f > 1 GHz

D DEKRA

Preamplifier

Horn antenna

VWWWWWWWWYWWWWWNY

EUT

1 m distance

-

Spectrum
analyser

Shielded control room for
radiated measurements
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Occupied Bandwidth

RESULTS

(see next plot).

Single frequency
2457 MHz
99% bandwidth (MHz) 0.9013
-26 dBc bandwidth (MHz) 1.176
Measurement uncertainty (kHz) <+5.0

4 Agilent
Ref 16 dBm #ftten 20 dB
#Peak
Log
1@ U#J(_.J‘MMKJ\*\"L
4B/ o ek

Mg’

LaAw

M1 52

Center 2,457 08B GHz Span 3 MHz
#Res BH 30 kHz #JBH 368 kHz Sweep 313 ms (1OAA pts)
Occupied Bandwidth Occ BH % Pur  99.00 7

801.3094 kHz x dB  -26.00 dB

Transmit Freq Error  21.369 kHz
» JB Bandwidth 1.176 MHz
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"ol B DEKRA

WiReELESS
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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 plot).

Single frequency
2457 MHz
6 dB Spectrum bandwidth (kHz) 516.5
Measurement uncertainty (kHz) <+11.0

Verdict: PASS

3 Agilent

a Mkrl 5165 kHz

Ref 18 dBm #Atten 20 4B -0.81 dB
#Peak
Log
1@ IR " —— o, 1
dB/ o N
o "
el - M‘\\

DI
~6.4 rd

dBr
LgFrln\.f M%JLN%/

W1 sz

53 FC
AA

g0
50k

Swp

Center 2.457 000 & GHz
#Res BH 1608 kHz #\JBH 3088 kHz

Span 2 MHz
Sweep 1066 ms (1000 grs)

Report No: (NIE)
48983RRF.001 Page 43 of 56

2016-04-22



AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, @ D E K RA
¢/ 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 (b). Maximum output powand antenna gain

SPECIFICATION
For systems using digital modulation in the 240828 MHz band: 1 watt (30 dBm).

RESULTS

The maximum peak conducted output power was meadsusi;g the method according to point 9.1.1. of
Guidance for Performing Compliance MeasurementsDagital Transmission Systems (DTS) Operating
Under §15.247 558074 D01 DTS Meas Guidance v03ab&dd)1/07/2016.

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

MAXIMUM OUTPUT POWER. See next plot.

Maximum declared antenna gain: -7.20 dBi..

Single frequency
2457 MHz
Maximum conducted power (dBm) -0.35
Maximum EIRP power (dBm) -7.55
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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CONDUCTED PEAK POWER.

4 Agilent

Mkrl 2.457 @35 GHz

Ref 18 dBm #Atten 20 dB -0.35 dBm
#Pzak

Log !

18 —— —

dB/

LaRy W““WW”M W

V1 352
53 FC
AA
£
FTun
Swp

Center 2.457 @00 GHz Span 18 MHz
#Res BH 2 MHz #BH & MHz Sweep 1LAGE ms (1008 pts)
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Section 15.247 Subclause (d). Emission limitatiomenducted (Transmitter)

SPECIFICATION

In any 100 kHz bandwidth outside the frequency bamdvhich the digitally modulated intentional raitia 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 cordahe highest level of the desired power. If ttasmitter
complies with the conducted power limits basedrenuse of RMS averaging over a time interval, tienaation
required shall be 30 dB instead of 20 dB.

RESULTS:

Reference Level Measurement

Single frequency
2457 MHz
Reference Level Measurement (dBim) -0.37
Measurement uncertainty (dB) <+0.78

All peaks are more than 20 dB below the limit.

Verdict: PASS
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w5 Agilent

AT-

a DEKRA company

D DEKRA

Ref 18 dBm

#Peak
Log
16
dB/

]
-20.4
dBm

LaAw

W1 52
53 FC
AR
A
FTun
Swp

#Atten 20 dE

Start 38 MHz

#Res BH 1606 kHz
Note: The peak shown in the plot above the limihis carrier frequency.

#EH 308 kHz

Stop 25.008 GHz
sweep 2387 5 (8192 pts)
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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 (See next plots):
1. LOW FREQUENCY SECTION. CONDUCTED.

4 Agilent

a Mkrl 63.158 MHz

Ref 18 dBm #Atten 20 dB 64,89 4B
#Pealk
Log 1
10

dB/

il
-20.4
dBm

LgAw

W1 352
53 FC
AA
£ ik
FTun
awp

Start 2.350 008 GHz Stop 2.460 986 GHz
#fes BW 188 kHz #\/BH 308 kHz Sweep 10.92 ms (8192 pts)
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2. HIGH FREQUENCY SECTION. CONDUCTED.

4 Agilent

a Mkrl -34.76 MHz

Ref 18 dBm #Atten 260 dB 44.52 dB
#Pealk

Log 1

il
—260.4
dBEm

LaFw

V1 352
53 FC
AR
ECf
FTun
Swp

Start 2,456 00 GHz Stop 2.708 B0 GHz
#Res BH 188 kHz #YBH 308 kHz Sweep 2483 ms (5192 pts)

Measurement uncertainty (dB) <+2.03

Verdict: PASS
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Section 15.247 Subclause (e). Power spectral depnsit

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

The maximum power spectral density level in thedamental emission was measured using the metho&$BKP
(Peak PSD) according to point 10.2. of Guidance Rarforming Compliance Measurements on Digital
Transmission Systems (DTS) Operating Under 8§15.888074 D01 DTS Meas Guidance v03r04 dated
01/07/2016.

Power spectral density (see next plots).

Single frequency
2457 MHz
Power spectral density (dBm) -0.38
Measurement uncertainty (dB) <+0.78

Verdict: PASS

5 Agilent

Ref 18 dBm #Atten 28 dB . -3.38 dBm
#Peak

LaAw

WL sz
53 FC

£0f)
f>50k
Swp

Center 2.457 G008 B GHz Span 774.7 kHz
#Res BW 186 kHz #YBH 308 kHz Sweep 1066 ms (1008 pts)
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AT4@
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D DEKRA

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

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

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

All peaks are more than 20 dB below the limit.

Frequency range 1 GHz-25 GHz

D DEKRA

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

Spurious signals with peak levels above the aveliage(54 dBuV/m at 3 m) are measured with averdggector

for checking compliance with the average limit.

1. CHANNEL: SINGLE FREQUENCY (2457 MHz).

Spurious frequency Polarization Detector Emission Level Measurement

(GHz) (dBpV/m) Uncertainty (dB
4.91425 Y, Peak 46.41 < 4.87
7.37125 Y, Peak 49.51 < 4.87

Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.

Ref 70 dBuv/m Attt 0 dB

AT4P B DEKRA

WiReELESS

a DEKRA company

RBW 100 kHz
VBW 300 kHz
SWT 125 ms

70

—60

<[
il

50

FCC |15

—30

=—-10

F-20

-30

Start 30 MHz

97 MHz/ Stop 1 GHz
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FREQUENCY RANGE 1 GHz to 3 GHz.

OdB = SWT 1s

MultiView Spectrum
Ref Level 20.00 dBuv/m
Att

TOF

1 Frequency Sweep

70 dBpvm

H1 74.000 dBuv/mr

aT42

WireLesS

D DEKRA

RBW 1 MHz
VBW 3 MHz

Mode Auto Sweep

60 dBpim

50 dBpsf

H2 54.000

dB

Ealeaiva

i o

20 dBpsm

10 dBps/m

0 dBpv/m

-10 dBpvfm

1.0 GH=

30000 pts

200.0 MHz/

3.0 GHz

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

FREQUENCY RANGE 3 GHz to 18 GHz.

MultiView

TOF
1 Frequency Sweep

Spectrum

Ref Level 20.00 dBuv/m
Att

O0dB & SWT 1s

70 dBpvm

H1 74.000 dBuv/mr

RBW 1 MHz
VBW 3 MHz

Mode Auto Sweep

60 dBps

S50 dBps

H2 54.000 dBpw/mm

40 dBpvm

20 dBpsfm

10 dBpsfm

0 dBpsm

-10 dBpvfm

3.0 GHz
—

30000 pts

1.5 GHE/

18.0 GHz
—
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FREQUENCY RANGE 18 GHz to 26 GHz.

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

TOF
1 Frequency Sweep

H1 74.000 dBpv/m

70 dBpvfm

60 dBpv/fm

H2 54,000 dBpv/m

S0 dBpv/m

40 dBpvfm W IM

30 depvfm

e . Lnthath s e 4 Ll
et e TN R L o o e i L T UL PRI Py

Whlgstugilin gy iy

20 dBpifm

10 dBpv/m

0 depv/m

-10 dBpv/m

18.0 GHz 30000 pts 800,0 MHz/ 26.0 GHz

Report No: (NIE)
48983RRF.001 Page 55 of 56 2016-04-22



WIRELE55

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

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

FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTEBND)

MultiView | Spectrum | D

Ref Level 20.00 dBpv/m RBW 1 MHz
Att 0dE & SWT 15 @ ¥VBW 3 MHz Mode Auto Swesp

TDF

1 Frequency Sweep

H1 74.000 deps/m

70 depvim

60 dBpvm

H2 54.000 dB i/

S0 dBpim

40 depim

e Lol L m L - "

e Y WP L 4 m TR TRPRURRIRL Lo " "

30 depvm

20 dBp m

10 depvim

0 depv/m

-10 dBpwfm

2.31 GHz 30000 pts 8.0 MHz/ 2.39 GHz

FREQUENCY RANGE 2.4835 GHz to 2.5 GHz. (RESTRICTBEEND)

MultiView | Spectrum | D

Ref Level 20.00 dBpv/m RBW 1 MHz
Att Ode & SWT 15 @ ¥YBW 3 MHz Mode Auto Sweep

TDF

1 Frequency Sweep

H1 74.000 depy//m

70 dBpm

60 dBphm

Hz S4.000 |dBqum

S0 dBpvm

40 depvim

ki e L " " " O Lo il L " I

30 dBpm

20 dBpvim

10 dBpvim

0 dBpv/m

-10 depv/m

2.4835 GHz 30000 pts 1.65 MHz/ 2.5 GHz
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