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NUMBER IC 4621A-1

Informe de ensayo n°:
Test report No:
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Test report

USA FCC Part 15.247, 15.209
CANADA RSS-210, RSS-Gen

Radio Frequency Devices. Operation within the b&tds- 928 MHz, 2400 -2483.5 MHz

and 5725 - 5850 MHz.

Licence-Exempt Radio Apparatus (All Frequency Ban@stegory | Equipment.
General Requirements and Information for the edtifon of Radio Apparatus.

Identificacion del objeto ensayado.............cu...:
Identification of item tested

Modelo y/o referencia tipo
Model and /or type reference

Other identification of the product

Final HW version

Final SW version

Caracteristicas

Features

Peticionario
Applicant

Método de ensayo solicitado, norma................
Test method requested, standard

* POLAR ELECTRO OY

Cycling power sensor

Comercial name: Polar Kéo Power Bluetooth Smart
FCC ID: INWOK
IC: 6248A-0K

Bluetooth Low Energy V. 4.0 with CPP profile

Professorintie 5, 90440 Kempele. Finland.
VAT F102099112

Contact person: Antti Haggman
Telephone: +358 8 5202100

e-mail: antti.haggman@polar.com

USA FCC Part 15.247 10-1-12 Edition: Operatiothimi the
bands 902 - 928 MHz, 2400 -2483.5 MHz, and 5728505VIHz.

USA FCC Part 15.209 10-1-12 Edition: Radiatedssion limits;
general requirements.

CANADA RSS-210 Issue 8 (December 2010).

CANADA RSS-Gen Issue 3 (December 2010).

Guidance for Performing Compliance MeasurementBigital
Transmission Systems (DTS) Operating Under §15558074
D01 DTS Meas Guidance v03r01 dated 09/04/2013.

ANSI C63.10-2009: American National Standard fosfirey
Unlicensed Wireless Devices.
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Competences and guarantees

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

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 tmthe 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 M/01 is composed of the following elements:

Control N° Description Serial N° Date of reception

39402/135 Bluetooth device with integral 0K F4120L0500084 2014-03-31
antenna

39402/134 Bluetooth device with integral 0K F4120L0500085 2014-03-31
antenna

39402/133 Bluetooth device with integral 0K F4120L0500086 2014-03-31
antenna

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

All radiated tests indicated in appendix A.
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Sample M/02 is composed of the following elements:

Control N° Description Model Serial N° Date of reception

39402/117 Bluetooth device with a antenna 0K 2014-03-31
connector

39402/119 Bluetooth device with a antenna 0K 2014-03-31
connector

39402/120 Bluetooth device with a antenna 0K 2014-03-31
connector

1. Sample M/02 has undergone the test(s) spedifisdbclause “Test method requested”.

All conducted tests indicated in appendix A.

Test sample description

The test sample consists of a cycling power sewgbrBluetooth Low Energy.

Test samples supplier
POLAR ELECTRO OY

Professorintie 5, 90440 Kempele. Finland.
VAT: FI02099112

Contact person: Antti Haggman
Telephone: +358 8 5202100

e-mail: antti.haggman@polar.com

Testing period

The performed test started 2014-04-02and finished or2014-04-04.

The tests have been performed\at wireless.

Environmental conditions

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

Temperature Min. :_ 22.5°C
Max. = 24.2 °C
Relative humidity MSX::?Z%O&
Shielding effectiveness > 100 dB
Electric insulation >10 kQ
Reference resistance to earth <0,50
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In the semianechoic chamber (21 meters x 11 met@nseters), the following limits were not exceedkeding the test.

Min. =23.1°C

Temperature Max. = 24.8 °C
— 0

Relative humidity m;]x :42'149/((’,/0

Min. = 1020 mbar

Air pressure Max. = 1020 mbar

Shielding effectiveness > 100 dB
Electric insulation > 10 kQ
Reference resistance to earth <0,5Q

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

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

Normal site attenuation (NSA)

Field homogeneity

In the chamber for conducted measurements, thesfoly limits were not exceeded during the test:

Temperature Min. = 23.7 °C
Max. = 25.1°C

Relative humidity Min. =47.3 %
Max. = 48.6 %

Air pressure Min. = 1020 mbar
Max. = 1020 mbar

Shielding effectiveness > 100 dB

Electric insulation >101kKQ

Reference resistance to earth <0,5Q

Remarks and comments

1: Used instrumentation:

Conducted Measurements

Last Cal. date  Cal. due date

1. Spectrum Analyzer Agilent E4440A 2012/04 2014/04
Spectrum analyser Rohde & Schwarz
FSW50 2013/10 2015/10
DC power supply R&S NGPE 40/40 2011/11 2014/11
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Radiated Measurements

Last Cal. date
Semianechoic Absorber Lined Chamber

Cal. due date

L ETS FACT3 200STP N-A. N-A.
BiconicalLog antenna ETS 2014/03 2017/03
LINDGREN 3142E
Multi Device Controller EMCO 2090 N.A. N.A.
Double-ridge Guide Horn antenna 1-18
GHz SCHWARZBECK BBHA 9120 D 2013/11 2016/11
Double-ridge Guide Horn antenna 18-

40 GHz Agilent 119665J 2011/09 2014/09
EMI Test Receiver R&S ESU 26 2013/08 2015/08
Spectrum analyser Rohde & Schwarz

7. ESW50 2013/10 2015/10
RF pre-amplifier 10 MHz-6 GHz

8. SCHWARZBECK BBV9743 2014/02 2015/02
RF pre-amplifier 1-18 GHz

9. Schwarzbeck BBV 9718 2014/02 2015/02

10. RF pre-amplifier Miteq JS4-12002600- 2012/07 2014/07

30-5A.

Testing verdicts

AT4@

WireLess

Not applicable ... : N/A
PaASS ... : P
FAIL ... : F
NOt MEASUIE .....eeiieiiiiiiiiie e : N/M
EN 300 328 PARAGRAPH VERDICT
NA| P | F [NM
Section 15.247 Subclause (a) (2) / RSS-210 A8)2. (a 6 dB Bandwidth P
Section 15.247 Subclause (b) / RSS-210 A8.4. (4) axiMum output power and P
.................. antenna gain
Section 15.247 Subclause (d) / RSS-210 A8.5. sEiom limitations P
conducted L (Transmitter)
Section 15.247 Subclause (d) / RSS-210 A8.5. dB=alge emissions P
compliance L (Transmitter)
Section 15.247 Subclause (e) / RSS-210 A8.2. (b) owel spectral density P
Section 15.247 Subclause (d) / RSS-210 A8.5. §iondimitations radiated P
.................. (Transmitter)
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WireLess

Appendix A — Test result
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INDEX
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Section 15.247 Subclause (b) / RSS-210 A8.4. (4pimum output power and antenna gain.............cccccvvvvvveeennn.n. 17
Section 15.247 Subclause (d) / RSS-210 A8.5. Enussimitations conducted (Transmitter)............ccoccccvvvvvvinennnen. 20
Section 15.247 Subclause (d) / RSS-210 A8.5. Bamtiye emissions compliance (Transmitter)..........cccccvveeeeeeeennn. 26
Section 15.247 Subclause (€) / RSS-210 A8.5. POB@ECLral dENSItY..........ueueeiiiiiiiiiiiaiaaaeie e 28
Section 15.247 Subclause (d) / RSS-210 A8.5. Enussimitations radiated (Transmitter) ...........ccoccccvvivivieeeeennnnn. 31
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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) = -3.2 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 shielolmu end it is directly connected to the spectruaiyaer.

RADIATED MEASUREMENTS

All radiated tests were performed in a semi-anechbamber. The measurement antenna is situatedistaace of

3 m for the frequency range 30 MHz-1000 MHz (30 MHIO0 MHz Bilog antenna) and at a distance of 1m fo
the frequency range 1 GHz-25 GHz (1 GHz-18 GHz Dmuitlge 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-ctimdeooden) platform one meter above the grouadgpand
the situation and orientation was varied to find thaximum radiated emission. It was also rotate@f 26d 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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RESULTS

(see next plots).

Occupied Bandwidth

AT4@

WireLess

Lowest frequency| Middle frequency| Highest frequency
2402 MHz 2440 MHz 2480 MHz
99% bandwidth (MHz) 1.060 1.054 1.048
-26 dBc bandwidth (MHz) 1.680 1.338 1.315
Measurement uncertainty (kHz) +21.7
Report Na: (NIE)
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Lowest Channel

= Agilent

AT4@

WireLess

Fef § dBm

#PAtten 20 dB

#Peak

A Y

\Wal

LgFy

M1 52

Center 2482 BAG GHz
#Res BW 30 kHz

Occupied Bandwidth
1.0601 MHz

Transmit Freq Error

® dB Bandwidth

11.183

kH=z

1.658 MHz

#\WBK 308 kHz

Span 3 MHz
Sweep 3.13 ms (1000 pts)

Occ BH % Pwr 99,08 ¥
x dB -26.00 4B

Middle Channel

22 Agilent

Fef § dBm

#Atten 268 dB

#Peak

Log
16

]

Ww

dB/

P

5/

~ /)

VZant

LaPAw

M1 52

Center 2.440 BB GHz
#Res BW 30 kHz

Occupied Bandwidth
1.8545 MHz

Transmit Freq Error

% dB Bandwidth

-3.183

kHz

1.338 MHz

#\BK 308 kHz

Span 3 MHz
Sweep 3.13 ms (1080 pts)

Occ BH # Pwr 9968 %
® dB  -26.08 dB
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Highest channel

AT4@

- Agilent
Ref & dBm #Atten 20 4B
#Peak
Log
10 Ehanattili
dB/ o Wx&
N4 e
v LYy b’ It
»
LaFw
ML 32
Center 2,480 BBE GHz Span 3 MHz
#Res BH 30 kHz #\BW 308 kHz Sweep 313 ms (1008 pts)
Occupied Bandwidth Occ BH % Pur  99.00 %
1.0480 MHz x dB -26.00 dB

Transmit Freq Error  -12.958 kHz
¥ JB Bandwidth 1.315 MHz

WireLess

Report No: (NIE)

39402RRF.011

Page 13 of 41

2014-04-21



AT4 wireless, S.A.

Parque Tecnol6gico de Andalucia,

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

AT4@

Section 15.247 Subclause (a) (2) / RSS-210 A8.2. GadB 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) 674.7 676.7 686.7
Measurement uncertainty (kHz) +21.7

Verdict: PASS

WireLess
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6 dB BANDWIDTH.
Lowest Channel

% Agilent

Ref & dBm

#Atten 20 4B

AT4@

#Peak
Log

18

5

dB/

dBm I
LaPwy

V1 52

33 FC

£
f>50k

Swp

Center 2,402 GG A GHz
#Res BH 106 kHz

Middle Channel

22 Agilent

#YBW 300 kHz

Span 2 MHz

Sweep 1OGE ms (1000 prs)

Ref 5 dEm

#Htten 28 dB

#Pegk
Log

1@

J&)Rf/

dB/

el

Pt

Center 2,440 086 @ GHz
#Res BH 108 kHz

+/BH 308 kHz

Span 2 MHz
Sweep 1AGE ms (1006 pts)

WireLess
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Highest Channel

w2 Agilent

#Atten 20 dB

AT4@

a Mkrl 686.7 kHz
8.06 dB

//

ol /
-11.8

dBm |
LaAy

¥l 52

33 FC
AA

£0f
f>hak

Swp

Center 2,480 006 § GHz
#Res BW 100 kHz

#YBW 308 kHz

Span 2 MHz
Sweep 1.OGE ms (1E0OE pts)

WireLess
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Section 15.247 Subclause (b) / RSS-210 A8.4. (4pdimum output power and antenna gain

SPECIFICATION

For systems using digital modulation in the 240828 MHz band: 1 watt (30 dBm).
The e.i.r.p. shall not exceed 4 W (36 dBm) (Canada)

RESULTS

The maximum peak conducted output power was meaausig 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 v03aPddd)9/04/2013.

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: -3.2 dBi.

Lowest frequency Middle frequency| Highest frequency
2402 MHz 2440 MHz 2480 MHz
Maximum conducted power (dBm) -3.08 -4.08 -5.71
Maximum EIRP power (dBm) -6.28 -7.28 -8.91
Measurement uncertainty (dB) +1.5

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

AT4@

3 Agilent
Mkrl 2.482 255 GHz
Ref 5 dBm #Atten 20 dB -3.8% dBm
#Peak s
Log &
14
dB/

AN

LgAw M

LY

53 FC

£0F)
FTun

Swp

Center 2.402 680 GHz
#Res BH 2 MHz #UBKH 3 MHz

Middle frequency

3 Agilent

Ref 5 dBm #Atten 20 dB

Span 18 MHz
Sweep 1866 ms (1008 pts)

Mkrl 2.448 265 GHz
-4.88 dBm

#Peak

,_
o
[La]
K e

gig/ T

LaAw v

Wl 52

53 FC

£t
FTun

Swp

Center 2.440 080 GHz
#Res BH 2 MHz #\BH & MHz

Span 18 MHz
Sweep 1066 ms (100 prs)

WireLess
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Highest frequency

3 Agilent

Mkrl 2.479 755 GHz

Ref 5 dBm #Atten 20 dB -5.71 dBm
#Peak

Log 1

10 —

dB/ T

LaAw /

Wl 52
53 FC

£t
FTun
Swp

Center 2,480 808 GHz Span 18 MHz
#Res BH 2 MHz #+VBH & MHz Sweep 1066 ms (100 prs)

Report No: (NIE)
39402RRF.011 Page 19 of 41 2014-04-21



AT4 wireless, S.A. -
Parque Tecnol6gico de Andalucia, o
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Méalaga - Espafia A ’ 4

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

Section 15.247 Subclause (d) / RSS-210 A8.5. Enussiimitations conducted (Transmitter)

SPECIFICATION

In any 100 kHz bandwidth outside the frequency bandhich the digitally modulated intentional ramtiais operating, the
radio frequency power that is produced by the inb@al radiator shall be at least 20 dB below thahe 100 kHz bandwidth
within the band that contains the highest levehefdesired power. If the transmitter complies witd conducted power limits
based on the use of RMS averaging over a timevialtethe attenuation required shall be 30 dB irdt&a20 dB.

RESULTS:

Reference Level Measurement

Lowest frequency| Middle frequency| Highest frequency
2402 MHz 2440 MHz 2480 MHz
Reference Level Measurement| -3.49 -4.31 -5.82
(dBm)
Measurement uncertainty (dB) +1.5

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

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

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

Verdict: PASS

See next plot of worst case: Lowest frequency 2Mbi2.
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Number of sweep points: 30,000.
Plot 30 MHz to 3 GHz:

MultiView | Spectrum | = I

Ref Level 5.00 dBm & RBW 100 kHz
Att 15dB  SWT 30 ms ® ¥BW 300 kHz Mode Auto Sweep
1 Frequency Sweep ) i

MI1[1] -57.16 dBm
0dem 2.4336710 GHz

-10 dBm

-20 dBm

H1 -23.490 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-40 dem “t‘

-90 dBm

30.0 MHz 30000 pts 297.0 MHz/ 3.0 GHz

Note: The peak above the limit is the carrier fiery.
Plot 3 GHz to 6 GHz:

MultiView | Spectrum

Ref Level 5.00 dBm @ RBW 100 kHz
Att 15dB  SWT 30 ms ® VBW 300 kHz  Mode Auto Sweep
1 Frequency Sweep

M1[1]
0 dem 4.8044500 GHz

-10 dBm

-20 dBm

H1 -23.490 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-90 dBm

3.0 GHz 30000 pts 300.0 MHz/ 6.0 GHz
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Plot 6 GHz to 9 GHz:

MultiView | Spectrum | -

Ref Level 5.00 dBm @ RBW 100 kHz
Att 15dB  SWT 30 ms & VBW 300 kHz Mode Auto Sweep
1 Frequency Sweep

M1[1] -66.17 dB
0 dBm 7.2066500 GHz

-10 dBm

-20 dBm

H1 -23.490 dBm

-30 dém

-40 dBm

-50 dBm

-60 dBm

-70 dem

R ISR wUWr v ORI L e

-90 dBm

6.0 GHz 30000 pts 300.0 MHz/ 9.0 GHz

Plot 9 GHz to 12 GHz:

MultiView | Spectrum | -

Ref Level 5.00 dBm @ RBW 100 kHz
Att 15dB  SWT 30 ms @ WBW 300 kHz Mode Auto Sweep

1 Frequency Sweep

0dBm

-10 dBrm

-20 dBm

H1 -23.490 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

RTTERTFFFATN I WPV ATRUTOUNITY R UVDVHS AR NNTUPREerTmRew St ST

-80 dBm

-90 dBm

9.0 GHz 30000 pts 300.0 MHz/ 12.0 GHz
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Plot 12 GHz to 15 GHz;

MultiView | Spectrum -

Ref Level 5.00 dBm & RBW 100 kHz
Att 15 dB SWT 30 ms & VBW 300 kHz Mode Auto Sweep

1 Frequency Sweep

0 dem

-10 dBrm

-20 dBm

H1 -23.490 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

T VPRI T ST RPYS SEAO A

-80 dBm

-90 dBm

12.0 GHz 30000 pts 300.0 MHz/ 15.0 GHz

Plot 15 GHz to 18 GHz:

MultiView | Spectrum | -

Ref Level 5.00 dBm @ RBW 100 kHz
Att 15dB  SWT 30 ms @ WBW 300 kHz Mode Auto Sweep

1 Frequency Sweep

0dBm

-10 dBm

-20 dBm

H1 -23.490 dBm

-30 dBm

-40 dBrm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

-90 dBm

15.0 GHz 30000 pts 300.0 MHz/ 18.0 GHz
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Plot 18 GHz to 21 GHz:

MultiView | Spectrum | -

Ref Level 5.00 dBm @ RBW 100 kHz
Att 15dB  SWT 30 ms @ WBW 300 kHz Mode Auto Sweep

1 Frequency Sweep

0dBm

-10 dBrm

-20 dBm

H1 -23.490 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

-90 dBm

18.0 GHz 30000 pts 300.0 MHz/ 21.0 GHz

Plot 21 GHz to 24 GHz:

MultiView | Spectrum -

Ref Level 5.00 dBm @ RBW 100 kHz
Att 15 dB  SWT 30 ms ® VBW 300 kHz Mode Auto Sweep

1 Frequency Sweep

0dBm

-10 dBm

-20 dBm

H1 -23.490 dBm

-30 dBm

-40 dBrm
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-7i dBrm + i w
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Plot 24 GHz to 25 GHz:

MultiView | Spectrum | -

Ref Level 5.00 dBm @ RBW 100 kHz
Att 15 dB  SWT 30 ms & VBW 300 kHz Mode Auto Sweep
1 Frequency Sweep

0dBm

-10 dBm

-20 dBm

H1 -23.490 dBm

-30 dBm

-40 dBrm

-50 dBm

-60 dBm

—7& dBm ! | | —w
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AT4@

WireLess

Section 15.247 Subclause (d) / RSS-210 A8.5. Bantiye emissions compliance (Transmitter)

SPECIFICATION

Emissions outside the frequency band in which titenitional radiator is operating shall be at 1€8stB below the highest
level of the desired power. If the transmitter céiegpwith the conducted power limits based on the af RMS averaging

over a time interval, the attenuation required Idbl30 dB instead of 20 dB.

RESULTS:

1. LOW FREQUENCY SECTION. CONDUCTED.
See next plot.

Agilent

Ref 5 dBEm #ftten 20 dBE

Mikr3 2,369 8@ GHz

#Peak

dB/

-61.31 dBm

al 2
-235
dBm

LaPyw

V1 52
Start 2,350 8@ GHz

#Res BH 188 kHz #YBW 300 kHz

Marker Trace Type H Auxiz
1 (1 Freg 2.399 28 GH=z
2 1 Freq 2.398 53 GH=
a 1 Freq 2.369 88 GH=z

Verdict: PASS

Stop 2.412 9@ GHz
Sweep 5927 ms (18608 prs)

Amplitude
-39.86 dBm
-5E.47 dBm
-61.31 dBm
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2. HIGH FREQUENCY SECTION. CONDUCTED.

See next plot.

AT4@

WireLess

Agilent

Ref 5 dBEm

#ftten 20 dBE

Mikra 2543 94 GHz
-67.12 dBm

#Peak

dB&/

P |

Ol

= =il
=%

-25.8

2
P
dBm st : i

i
f

LaPy

V1 52

Start 2.468 0@ GHz
#Res BH 188 kHz

#\BH 300 kHz

Sweep 13.39 ms (1000 pts)

Stop 2.608 BB GHz

Marker Trace Typa
1 (1 Freg
2 C1 Freq
3 i1 Freg

Verdict: PASS

H Auiz
2,485 B9 GHz
2,511 99 GH=z
2.543 94 GH=z

Amplitude
-62.82 dBm
-BE.58 dBm
-67.12 dBm
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Section 15.247 Subclause (e) / RSS-210 A8.5. Pospmctral density

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 bairihg any time interval of continuous transmission.

RESULTS

The maximum power spectral density level in thedamental emission was measured using the method
PKPSD (Peak PSD) according to point 10.2. of Guidafor Performing Compliance Measurements on

Digital Transmission Systems (DTS) Operating Un826.247 558074 DO1 DTS Meas Guidance v03rO1

dated 09/04/2013.

Power spectral density (see next plots).

Lowest frequency] Middle frequency| Highest frequency
2402 MHz 2440 MHz 2480 MHz
Power spectral density (dBm) -5.41 -6.77 -8.05
Measurement uncertainty (dB) +1.5

Verdict: PASS
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Power spectral density.
Lowest Channel

2 Agilent

AT4@

Ref § dBm #Atten 20 dB

#Paak
Log

de/

16 I e

LaAw

V1 52

33 FC

£
50k

Swp

Center 2.482 BB6 @ GHz

#Res BH 38 kHz #YBH 368 kHz

Middle Channel

- Agilent

Span 1.812 MHz
Sweep 1,086 ms (1008 prs)

Ref & dBm #Atten 20 4B

Mkrl 2.439 936 7 GHz
—6.77 dBm

#Peak

Lafw

V1 52

33 FC

£0f
58k

Swp

Center 2,448 088 B GHz

#Res BW 30 kHz #\BW 300 kHz

Span 1.815 MHz
Sweep 1066 ms (1600 pts)

WireLess
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Highest Channel

# Agilent

AT4@

Mkrl 2.473 934 5 GHz

Eet 5 dBm #Atten 28 dB -8.05 dBm
#Peak

Log )

16

LaAy

M1 S2

53 FC
AA

£
50k

Swp

Center 2.450 800 8 GHz
#Res BW 30 kHz

#/BH 300 kHz

Span 1.83 MHz
Sweep 1066 ms (1680 pts)

WireLess
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Section 15.247 Subclause (d) / RSS-210 A8.5. Envsdimitations 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) - 300
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 cormctfiactor to the measured level from the spectroatyaer. This
correction factor includes antenna factor, cabds lnd pre-amplifiers gain.

The equipment transmits continuously in the setectannel so it is not necessary a duty cycle ctorefactor.
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Frequency range 30 MHz-1000 MHz

The spurious signals detected do not depend copbeating 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 maximumsomea levels in the 1-25 GHz range including thatrigted
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: LOWEST (2402 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBpV/m) Uncertainty (dB
2.3616 H Peak 48.05 +4.09
2.4938 \Y Peak 48.44 +4.09
4.8047 H Peak 50.40 +4.09

Peak 55.20 +4.09
10.5309 H
Average 41.84 +4.09

2. CHANNEL: MIDDLE (2440 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(GHz2) (dBuV/m) Uncertainty (dB
2.3776 H Peak 47.92 +4.09
2.4956 \Y Peak 48.97 +4.09
4.8797 \Y Peak 49.80 +4.09
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3. CHANNEL: HIGHEST (2480 MHz).

AT4@

WireLess

Spurious frequency Polarization Detector Emission Level Measurement
(MH2z) (dBuV/m) Uncertainty (dB
2.3553 H Peak 48.58 +4.09
Peak 54.52 +4.09
2.4836 V
Average 35.22 +4.09
4.9603 H Peak 48.51 +4.09
Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.

- REW 100 kBEx
« WVEW 100 kH=x
= BWT Z45 ma
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n
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-=0

-Z0
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--10

-z 0

Start 30 ME=x

(This plot is valid for all three channels).

57 ME=z/

AT4@

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

MultiView | Spectrum

Ref Level 80.00 dBuv/m
Att
TOF
1 Frequency Sweep

& RBW 1 MHz

0dB ® SWT 1 s ® VBW 1 MHz Mode Auto Sweep

H1 74,000 dBpy/m

70 dBpvm

60 dBpvfm

HZ 54,000 dB v/

S0 dBpWm
A o bbbl o e

WCB N
20 depvfm
10 dBpiyfm
0 depy/m
-10 depv/m
1.0 GHz 8000 pts 200.0 MHz / 3.0 GHz
Note: The peak shown in the plot above the limihes carrier frequency.
CHANNEL: Middle (2440 MHz).
MultiView | Spectrum -
Ref Level 80.00 dBuv/m ® RBW 1 MHz
Att 0dB ® SWT 1 s ® VBW 1 MHz Mode Auto Sweep
TOF
1 Frequency Sweep
H1 74.000 dBpy/m
70 dBpvm:
60 dBpvfm
H2 54,000 dBpv/nr
S0 dBpvVm
i .mwwwwmmmwmw
HNm \
OBV
20 dBpvfm
10 dBpv/m
0 depy/m
-10 depv/m
1.0 GHz 8000 pts 200.0 MHz/ 3.0 GHz
Note: The peak shown in the plot above the limihes carrier frequency.
2014-04-21
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CHANNEL: Highest (2480 MHz).

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

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

TOF
1 Frequency Sweep

H1 74.000 dBpv/m
70 dBpvfm
60 dBpifm
H2 54,000 dBpvim
S0 depvfm
Q !g B e
IR

lu T

20 depvfm

10 dBpv/m

0 depy/m

-10 dBpv/m

1.0 GHz 8000 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.
CHANNEL: Lowest (2402 MHZz).

MultiView | Spectrum -

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

TDF

1 Frequency Sweep

H1 74,000 dBypim

70 dBpv/m

60 depv/m

H2 54,000 dBpbym

S50 dBpv/m

40 dBpv/m W___,ﬁw e

&w’ﬁf’ww

10 dBpv/m

0 dBpvim

-10 dBpywfm

3.0 GHz 8000 pts 1.5 GHz/ 18.0 GHz
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CHANNEL: Middle (2440 MHz).

MultiView | Spectrum -

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

1 Frequency Sweep

H1 74.000 dBpy//m

70 dBpvm

60 dBpvm

H2 54,000 deps/
50 deyv/m WW‘WMM

40 dBpvm

e

10 depvim

0 dBpvim

-10 dBpv/m

3.0 GHz 8000 pts 1.5 GHz/ 18.0 GHz

CHANNEL: Highest (2480 MHz).

MultiView | Spectrum -

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

1 Frequency Sweep

H1 74.000 dBpyfm

70 depvim

60 dBpvm M
HZ2 54,000 dBpyim 5

S0 depv/m

40 dBuv/m y -, /
M e aalll

S BT

10 dBpvm

0 depvim

-10 dBpwfm

3.0 GHz 8000 pts 1.5 GHz/ 18.0 GHz
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FREQUENCY RANGE 18 GHz to 25 GHz.

AT4@

WireLess

MultiView | Spectrum v
Ref Level 80.00 dBuv/m & RBW 1 MHz
@ Att 0dB ® SWT 1s @ VBW 1 MHz Mode Auto Sweep
TOF
1 Frequency Sweep
H2 74.000 dBpvm
70 dBpim
60 dBpvfm
H1 54.000 dBps/fm

S0 dBpvfm 1 m

40 dBpvfm
WWWM

WWWWMM

30 depvfm

20 depvfm

10 dBpiym

0 depvy/m

-10 dBpv/m

18.0 GHz 8000 pts 800.0 MHz/ 26.0 GHz
2 Marker Table

(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 MHz).

MultiView | Spectrum -

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

1 Frequency Sweep

H1 74.000 dBpy//m

70 dBpvm

60 dBpvm

H2 54,000 deps/m

S0 depvm
MMN&WMWWMMWWMMWMM

40 dBpvm

30 depvdm

20 depvm

10 depvim

0 dBpvim

-10 dBpv/m

2.31 GHz 8000 pts 8.0 MHz/ 2.39 GHz

CHANNEL: Middle (2440 MHz).

MultiView | Spectrum -

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

1 Frequency Sweep

H1 74.000 depifm

70 depvim

60 dBpvm

H2 54,000 dBpbym

S50 dBpv/m
VRTINS FRPPII YN WIFPPRPRFIAPY YR PO PRV PRTAVIIN PW Y (N WIRRT YA PRI R GROPAY Y VORY HUN ¥ [NPIDTPY UM AP PP AR RPN TEDPINN IR PP o YR\ PP RO TTAMETINE NN TR TS|
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2.31 GHz 8000 pts 8.0 MHz/ 2.39 GHz
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CHANNEL: Highest (2480 MHz).

MultiView | Spectrum -

Ref Level 80.00 dBuv/m @ RBW 1 MHz
Att 0dB ® SWT 1s ® VBW 1 MHz Mode Auto Sweep

TDF

1 Frequency Sweep

H1 74.000 dBpy//m

70 depvim

60 dBpvm

Hz 54.000 ‘dBuV,fm

S0 depvim
MWMWMM&WMWMWMWMWMMWWMWMMWWMM

40 depvm

30 depvim

20 depvim

10 dBpvm

0 depvim

-10 dBpvim

2.31 GHz 8000 pts 8.0 MHz/ 2.39 GHz

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

MultiView | Spectrum -

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

1 Frequency Sweep

H1 74.000 dBpyfm

70 depvim

60 dBpvm

H2 54,000 dBpbym

S0 depv/m
MWWMMMMWWMWMmMWmMmWMM

40 depvm

20 dBpv/m
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10 dBpvm

0 depvim

-10 dBpwfm

2.4835 GHz 8000 pts 1.65 MHz/ 2.5 GHz
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CHANNEL: Middle (2440 MHz).

MultiView | Spectrum -

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

1 Frequency Sweep

H1 74,000 dBypim

70 dBpv/m

60 depv/m

H2 54,000 ‘dBqu

S50 dBpv/m
sl e ol st oo i

40 depvim

30 dBpv/m

20 depvm

10 dBpv/m

0 dBpvim

-10 dBpywfm

2.4835 GHz 8000 pts 1.65 MHz/ 2.0 GHz

CHANNEL: Highest (2480 MHz).

MultiView I| Spectrum l -

Ref Level 20.00 dBLA m ® RBW 1 MHz
Att 0dB & SWT 15 ® VBW 1 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74,000 dBpv/m

70 dBuv/m

60 dBuv/m

t H2 54,000 dBpv/m
jﬂ dBdV}'m |

40 depvim

30 dBpv m

20 dBpv m

10 depvim

0 depv/m

-10 dBpvim

2.4835 GHz 8000 pts 1.65 MHz/ 2.5 GHz
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