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Parque Tecnolégico de Andalucia,
¢/ Severo Ochoa n° 2
29590 Campanillas/ Méalaga/ Espafia
Tel. 952 61 91 00 - Fax 952 61 91 13
MALAGA, C.I.F. A29 507 456
Registro Mercantil de Malaga,Tomo 1169,
Libro 82, Folio 133, Hoja MA3729

FCC LISTED, REGISTRATION
NUM BER: 905266

IC LISTED REGISTRATION NUMBER
IC 4621A-1

TEST REPORT
REFERENCE STANDARD:
USA FCC Part 15.247, 15.109
CANADA RSS-210, RSS-Gen
Radio Frequency Devices. Operation within the bands 902 - 928 MHz, 2400 -2483.5 MHz, and 5725 - 5850

MHz.

Licence-Exempt Radio Apparatus (All Frequency Bands): Category | Equipment.
General Requirementsand Information for the Certification of Radio Apparatus.

NIE . i :
Approved by

(name / position & signature) ............... :

Elaboration date ...........ccoceevvveeennnenne. -

Firmado digitalmente por

37331RRF.001 AIejandro LIamas Alejandro Llamas Rodriguez

Identification of item tested ................ :
Trademark ......cccoeveeviiviieiiiiiieeeeee .

Model and/or type reference ................. :

Serial number ........coovveeiiiiiee, .

Other identification of the product ........ :

r Fecha: 2012.12.20 18:06:01
A. Llamas / RF Lab. Manager Rodriguez +01°00'
2012-12-20
Heart Rate Sensor
Polar
X9

Commwial name: Polar H6 Heart Rate Sensor
HW version: 2.0 / SW version: R-2

FCC ID: INWX9

IC: 6248A-X9
Features ..o : Bluetooth Low Energy V. 4.0, 3 V Lithiumtbery
Description ..o Heart Rate Sensor, HRP, HRS and Batterylpretipported
APPIICANT ..o . POLAR ELECTRO OY.
AdAresS.....cooevveeeeieeeee e : Professorintie 5, 90440 Kempele, FINLAN

CIF/NIF/PasspOrt.....ccccccvveeeeeeeeeiiieeiisine

Contact person:

VAT FI02099112
Kari Parkkisenniemi
+358 8 5202100

kari.parkkisenniemi@polar.fi

Test samplessupplier ......cccccceeeeeeennnn. :

Same as applicant

Manufacturer ......oooooeveveeeieeveeeeeeeeeenann, :

Same as applicant
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Test method requested .........................See Standard

Standard ........cccccccceeiiiiiieeiieenneeel USAFCC Part 15.247  10-1-11 Edition: Operatidthin the bands 902 -
928 MHz, 2400 -2483.5 MHz, and 5725 - 5850 MHz.

USA FCC Part 15.209 10-1-11 Edition;: Radiatedssion limits; general
requirements.

Guidance for Performing Compliance MeasurementBigital
Transmission Systems (DTS) Operating Under §15558074 D01 DTS
Meas Guidance v02 dated 10/04/2012.

CANADA RSS-210 Issue 8 (December 2010).

CANADA RSS-Gen Issue 3 (December 2010).
ANSI C63.10-2009: American National Standard fosfireg Unlicensed
Wireless Devices.

Test procedure .......ccocvveeeeeevieeeeeesinns ..PERF034.

Non-standardized test method ............ N/A

Used instrumentation ..............cceeeeeeevvnnnndd
Conducted Measurements

Last Cal. date  Cal. due dat
Spectrum analyser Agilent PSA
EA440A 2012/02 2014/02

2. DC power supply R&S NGPE 40/40 2011/11 2014/11

Radiated Measurements

Last Cal. date  Cal. due dat
Semianechoic Absorber Lined Chamber

1. R 11. BS N.A. N.A.

2. Control Chamber IR 12.BC N.A. N.A.
Hybrid Bilog antenna Sunol Sciences 2011/05 2014/05

3. .
Corporation JB6

4. Antenna mast EM 1072 NMT N.A. N.A.

5. Rotating table EM 1084-4. ON N.A. N.A.
Double-ridge Guide Horn antenna 1-18

6. GHz HP 11966E 2011/05 2014/05
Double-ridge Guide Horn antenna 18-

£ 40 GHz Agilent 119665J 2011/09 2014/09

8. EMI Test Receiver R&S ESIB26 2011/11 2013/11

9 50F.5Fjar\e-amp“ﬂer Miteq JS4-12002600- 2012/07 2014/07

10.  Multi Device Controller EMCO 2090 N.A. N.A.

11.  Spectrum Analyzer Agilent E4440A 2012/02 2024/0
RF  pre-amplifier Miteq = AFS5-

12. 04001300-15-10P-6. 2012/07 2014/07
RF pre-amplifier Schaffner CPA

13. 9231A. 2011/06 2013/06

Report template No. ..........ccccuvvviviiinneen. FDTO08_14

IMPORTANT: No parts of this report may be reprodiioe quoted out of context, in any form or by argams, except in full, without the previous
written permission of AT4 wireless, S.A.
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Competences and guar antees

AT4 wirelessis a laboratory with a measurement facility in cdiamce with the requirements of Section 2.948
of the FCC rules and has been added to the ligaafities whose measurements data will be accepted
conjuction with applications for Certification undarts 15 or 18 of the Commission's Rules. Redistr
Number: 905266.

AT4 wirelessis a laboratory with a measurement site in comphawith the requirements of RSS 212, Issue 1
(Provisional) and has been added to the list efifdites of the Canadian Certification and EngingeBureau.
Reference File Number: IC 4621A-1.

In order to assure the traceability to other nati@nd international laboratories, AT4 wireless haslibration
and maintenance programme for its measurement euip

AT4 wireless guarantees the reliability of the daeesented in this report, which is the result loé t
measurements and the tests performed to the iteler dast on the date and under the conditionsdstatethe
report and, it is based on the knowledge and teehricilities available at AT4 wireless at the einof
performance of the test.

AT4 wireless is liable to the client for the maimé@ce of the confidentiality of all information a&td to the item
under test and the results of the test.

General conditions

1. Thisreportis only referred to the item thas nadergone the test.

2. This report does not constitute or imply onaten an approval of the product by the Certification
Bodies or competent Authorities.

3. This document is only valid if complete; no partreproduction can be made without previous
written permission of AT4 wireless.

4.  This test report cannot be used partially diulhfor publicity and/or promotional purposes watht
previous written permission of AT4 wireless and Awereditation Bodies.

Uncertainty

Uncertainty (factor k=2) was calculated accordimghte AT4 wireless internal document PODTO000.
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Usage of samples

Samples undergoing test have been selectethbylient.

Sample M /01 isformed by the following elements:

Control No. Description M odel Serial No Date of reception
37331B/02 Heart rate sensor with integral X9 16/11/2012
antenna (2402 MHz)
37331B/01 Heart rate sensor with integral X9 16/11/2012
antenna (2440 MHz)
37331B/03 Heart rate sensor with integral X9 16/11/2012
antenna (2480 MHz)
Sample M /02 isformed by the following elements:
Control No. Description M odel Serial No Date of reception
37331B/08 Heart rate sensor with antenna X9 --- 16/11/2012
connector (2402 MHz)
37331B/06 Heart rate sensor with antenna X9 --- 16/11/2012
connector (2440 MHz)
37331B/07 Heart rate sensor with antenna X9 --- 16/11/2012
conector (2480 MHz)
Sample M/03 isformed by the following elements:
Control No. Description M odel Serial No Date of reception
37451/22 Heart rate sensor with antenna X9 --- 04/10/2012
connector (2402 MHz)
37451/19 Heart rate sensor with antenna X9 --- 04/10/2012
connector (2440 MHz)
37451/09 Heart rate sensor with antenna X9 --- 04/10/2012
conector (2480 MHz)
1. Sample M/01 has undergone following test(s).
Emission limitations radiated (including Band-Edggst indicated in appendix A.
2. Sample M/02 has undergone following test(s).
99%, 26 dB and 6 dB Bandwidth; Emission limitasanducted (including Band-Edge) tests indicated |
appendix A.
3. Sample M/03 has undergone following test(s).

Maximum output power and antenna gain; Power salegémsity tests indicated in appendix A.

Testing period

The performed test started on 2012-10-29 and #&uigin 2012-11-23

The tests have been performed at AT4 wireless.
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Environmental conditions

In the control chambethe following limits were not exceeded during thstt

Temperature Min. = 21.9°C
Max. = 23.3 °C
Relative humidity Min. =48.0 %
Max. = 50.6 %
Shielding effectiveness > 100 dB
Electric insulation > 10 Q
Reference resistance to earth <0,5Q

exceeded during the test.

In the semianechoic chambgl meters x 11 meters x 8 meters), the followingts were not

Temperature Min. =19.0°C
Max. = 19.4 °C

Relative humidity Min. =44 %
Max. = 45 %

Air pressure

Min. = 1020 mbar
Max. = 1020 mbar

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

Normal site attenuation (NSA)

< 14 dB at 10 m dise between item
under test and receiver antenna, (30
MHz to 1000 MHZz)

Field homogeneity

More than 75% of illuminated scH
is between 0 and 6 dB (26 MHz to 10

00

MHz).

In the chamber for conducted measurements theafisitplimits were not exceeded during the test:

Temperature Min. =22.5°C
Max. = 25.6 °C

Relative humidity Min. =44.9 %
Max. = 46.2 %

Air pressure

Min. = 1019 mbar
Max. = 1019 mbar

Shielding effectiveness > 100 dB
Electric insulation > 10 k2
Reference resistance to earth <0,5Q

Report N°(NIE): 37331RRF.001
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Considering the results of the performed test atingrto standard USA FCC Parts 15.247 and 15.2RS3-
210, the item under testlisl COM PL I ANCE with the requested specifications specified ingtaadard.

Summary

NOTE: The results presented in this Test Reporlyapply to the particular item under test estaldigliin page 1
of this document, as presented for test on the(g)aghown in section, “USAGE OF SAMPLES, TESTING
PERIOD AND ENVIRONMENTAL CONDITIONS".

Remarks and comments

None.

Testing verdicts

Not applicable ... NA

PassS. ..o P

Fall oo F

NOt MEASUIed.......cccevviiiiiiieei it NM

FCC PART 15 PARAGRAPH / RSS-210 VERDICT
NA| P [ F [NM

Section 15.247 Subclause (a) (2) / RSS-210 A8)2. (a6 dB Bandwidth P

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

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

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

Section 15.247 Subclause (e) / RSS-210 A8.2. (b) wePegpectral density P

Section 15.247 Subclause (d) / RSS-210 A8.5. Eomdsnitations radiated P
.................. (Transmitter)
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APPENDIX A: Test result
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INDEX

TEST CONDITIONS. .....ceiteitiee ittt st e et e et e e st e e e st e e sseeeasteeeasaeesnteeasaeeasteeeseeeaseeesnseeesseeesnseeansens 10
99 % and 26 dB BanAWidthi............cuuiiiiiiiiiiiice e 11
Section 15.247 Subclause (a) (2). 6 dB Bandwidth..............ooooiiiiiiie e 14
Section 15.247 Subclause (b). Maximum output p@mer antenna gain..........cccceeeeevcivireeeeeeeeeciieeeeeennn 17
Section 15.247 Subclause (d). Emission limitaticosducted (TranSmitter)........ccccovevecvvveeeeeeevscciineeeeenn. 20
Section 15.247 Subclause (d). Band-edge emissmmpl@nce (TransSmitter)........c.oeccvvvvveeeeeiiicvvneennnn. 24
Section 15.247 Subclause (€). Power SPECtral GeNSIL...........ccccveriirie e 29
Section 15.247 Subclause (d). Emission limitati@ated (TransSmitter).........cccccevvvvciiiiieeee e, 32
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TEST CONDITIONS

Power supply (V):

Vnominal= 3.0 Vdc
Type of power supply = DC voltage from Lithium heatt.
Type of antenna = Integral antenna.

Declared Gain for antenna = 1.7 dBi

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

The test set-up was made in accordance to the @eerisions of ANSI C63.4: 2009.

CONDUCTED MEASUREMENTS

The equipment under test was set up in a shieldat and it is directly connected to the spectrum
analyzer.

RADIATED MEASUREMENTS

All radiated tests were performed in a semi-anacbbamber. The measurement antenna is situated at a
distance of 3 m for the frequency range 30 MHz-1B{z (30 MHz-1000 MHz Bilog antenna) and at a
distance of 1m for the frequency range 1 GHz-25 @H&Hz-18 GHz Double ridge horn antenna and 18
GHz-40 GHz horn antenna).

For radiated emissions in the range 1 GHz-25 GHu ih performed at a distance closer than the
specified distance, an inverse proportionality dactf 20 dB per decade is used to normalize the
measured data for determining compliance.

The equipment under test was set up on a non-ctimdyevooden) platform one meter above the ground
plane and the situation and orientation was vatgefind the maximum radiated emission. It was also
rotated 360° and the antenna height was varied ftota 4 meters to find the maximum radiated
emission.

Measurements were made in both horizontal andcadgianes of polarization.
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99 % and 26 dB Bandwidth

RESULTS

(see next plots).

Lowest frequency Middle frequency| Highest frequency
2402 MHz 2440 MHz 2480 MHz
99% bandwidth (MHz) 1.09 1.09 1.09
26 dB bandwidth (MHZz) 2.04 2.06 2.39
Measurement uncertainty (kHz) +21.7
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Lowest Channel

3 Agilent
Ref @ dBm #Atten 16 dB
tgsak P Cehindil iita=le
10 o g
4B/ - M
oo
N
LeAw
Ml s2
Center 2.402 BAB GHz Span 3 MHz
#Res BH 30 kHz #\JBH 380 kHz Sweep 3.13 ms (1000 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
1.2916 MHz x dB -26.80 dB

Transmit Freq Error  2.646 kHz
% dB Bandwidth 2.036 MH=z

Middel Channel

3 Agilent
Ref @ dBm #Atten 10 4B
#Peak
18 o RN
dB/ i .,
e, [ \\vf’“’”\m
W e

LegAw
Ml 32
Center 2.448 BAB GHz Span 3 MHz
#Res BH 30 kHz #+VEH 300 kHz Sweep 313 ms (100 pts)
Occupied Bandwidth Occ BH % PWr  99.00 7

l @928 MHZ ® dB -26.00 dB

Transmit Freq Error  9.921 kHz
% dB Bandwidth 2.058 MHz
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Highest channel

3= Agilent

Ref @ dBm #Atten 18 dB

#Peak

|_E|g HM%(\

10 Wl e

4B/ . o S
AN N e

P vy

LogAy

M1 32

Center 2,480 BAG GHz Span 3 MHz

#Res BW 30 kHz #\/BW 300 kHz Sweep 313 ms (1008 prs)

Occupied Bandwidth Occ BH % Pwr 9900 7
1 @8?5 MHZ % dB -26.00 4B

Transmit Freq Error 20,842 kHz
% dB Bandwidth 2386 MHz
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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 plots).

AT4@

WireLESS

Lowest frequency

Middle frequency

Highest frequency

2402 MHz 2440 MHz 2480 MHz
6 dB Spectrum bandwidth (kHz) 676.7 706.7 672.7
Measurement uncertainty (kHz) +21.7

Verdict: PASS
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6 dB BANDWIDTH.

Lowest Channel

3 Agilent

Ref @ dBm Att

en 18 dB

AT4@

WireLess

a Mkrl 6787 kHz
-a.11 dB

#Peak

1R /{LMMM%

e

_{J

i

dBm N/
LegAw

WL os2

53 FC

£ifn
250k

Swp

Center 2.482 B8O @ GHz
#Res BH 36 kHz

#YBH 360 kHz

6 dB BANDWIDTH.
Middle Channel

Span 2 MHz

Sweep 2065 ms (1006 prs)

3 Agilent

Ref @ dBm

Atten 16 dB

a Mkrl 786.7 kHz
-0.82 dB

#Peak

-

OV st M e
_'J\-f"“

v

S

dBm o

LgAw

V1 52

53 FC

£
50k

Swp

Center 2,440 080 @ GHz
#Res BH 38 kHz

#VEW 300 kHz

Report N°(NIE): 37331RRF.001
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6 dB BANDWIDTH.
Highest Channel

# Agilent

a Mkrl B72.7 kHz
Ref © dBm Atten 18 dB -0.85 dB
#Peak

Log 1R rmer T an |

1@ [+ [4]

gl11.5 \W“\ / \\ I¥aad

Center 2,450 008 B GHz Span 2 MHz
#Res BW 30 kHz #BH 380 kHz Sweep 2865 ms (1008 prs)
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Section 15.247 Subclause (b). Maximum output power and antenna gain

SPECIFICATION
For systems using digital modulation in the 2408258 MHz band: 1 watt (30 dBm).

RESULTS

The maximum Peak Conducted Output Power was mahsisiag the method according to point
8.1.1. Option 1 of Guidance for Performing ComptiearMeasurements on Digital Transmission
Systems (DTS) Operating Under §15.247 558074 D0% DIeas Guidance v02 dated 10/04/2012.

MAXIMUM OUTPUT POWER. See next plots.

Maximum declared antenna gain: 1.7 dBi

Lowest frequency Middle frequency| Highest frequency
2402 MHz 2440 MHz 2480 MHz
Maximum conducted power (dBm) -1.51 -1.75 -2.31
Maximum EIRP power (dBm) 0.19 -0.05 -0.61
Measurement uncertainty (dB) +1.5

The maximum directional gain of the antenna is thas 6 dBi and therefore the maximum output power
is not required to be reduced from the stated wlue

Verdict: PASS
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1. MAXIMUM CONDUCTED PEAK POWER.

Lowest frequency

4 Agilent
Ref @ dBm Atten 18 dB . -1.51 dBm
#Peak [—
ng i \\\
1@
dB/

LaAy

W1 352
53 FC

£f)
FTun
Swp

Center 2.402 088 GHz Span 16 MH=z
#Res BH 2 MHz #YBH & MHz Sweep 1BG6 ms (1000 prs)

Middle frequency

3 Agilent

Mkrl 2.440 155 GHz

Ref @ dBm Atten 16 dB -1.75 dBm
#Peak T

2 A AN
e S

LaAw

V1 sz
53 FC
AA
£
FTun
Swp

Center 2.448 GG GHz Span 18 MHz
#Res BH 2 MHz #YBH 8 MH=z Sweep 1.OEE ms (1006 prs)
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Highest frequency

Ref @ dBm Atten 18 dB . -2.31 dBm

B/ / N

LegAw

WL os2
53 FC

£0f
FTun
Swp

Center 2.430 B@A GHz Span 18 MHz
#Res BH 2 MHz #BH & MHz Sweep 1.066 ms (1006 prs)
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Section 15.247 Subclause (d). Emission limitations conducted (Transmitter)

SPECIFICATION

In any 100 kHz bandwidth outside the frequency banghich the digitally modulated intentional raitiais
operating, the radio frequency power that is preduay the intentional radiator shall be at leastR8elow that in
the 100 kHz bandwidth within the band that contalireshighest level of the desired power.
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RESULTS:

Lowest Channel

Reference Level Measurement

Agilent

AT4@

#Atten 10 dB

Mkrl 2.482 271 3 GHz

]

]

e

-2.89 dBm

N

LgAv

W1 s2

53 FC

£0f):
F>58k

Swp

Center 2.402 8
#Res BH 108 kH

B B GHz
z

#VEW 380 kHz

Unwanted Emissions Level Measurement

Agilent

Span 2 MHz
Sweep 1066 ms (1008 pts)

#Arten 30 dB

Mkrl 4.884 GHz
—-44.61 dBm

Cr

53 FU bt

w‘mL

i

Start 30 MHz
#Res BH 108 kH

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

Report N°(NIE): 37331RRF

Z

#VEW 380 kHz
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Stop 25.000 GHz
Sweep 2,386 5 (1000 pts)
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Middle Channel

Reference Level Measurement

AT4@

% Agilent

Ref @ dBm #Atten 10 dB

Mkrl 2.448 271 3 GHz
-2.88 dBm

#Peak

e Ee Sl |
Log /L\

10
dB/ //

S

N

LgAw

V1 352

33 FC

£
f>50k

Swp

Center 2,440 088 & GHz

#Res BH 186 kHz #\/BH 300 kHz

Unwanted Emissions Level Measurement

Span 2 MHz
Sweep 1BG6 ms (1000 prs)

3 Agilent

#Atten 30 dB

Mkrl 4.579 GHz
-45.04 dBm

[l
m
=
Lo 30N

Start 30 MHz

#Res BH 188 kHz #VEW 300 kHz

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

Report N°(NIE): 37331RRF.001 Page 22 of 40
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Highest Channel

Reference Level Measurement

3 Agilent

AT4@

Ref & dBm

#HAtten 16 dB

#Peak

/%WW

LaAy

V1 352

33 FC

£{f)
250k

S

Center 2,480 000 8 GHz
#Res BH 106 kHz

#YBH 389 kHz

Unwanted Emissions Level Measurement

Span 2 MHz
Sweep 1066 ms (1008 pts)

3 Agilent

#fAtten 30 dB

Mkrl 4.954 GHz
-458.44 dBm

Pl e

Start 30 MHz
#Res BW 166 kHz

#YBH 368 kHz

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

Verdict: PASS
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Section 15.247 Subclause (d). Band-edge emissions compliance (Transmitter)

SPECIFICATION

Emissions outside the frequency band in which ikentional radiator is operating shall be at |2&stB below the
highest level of the desired power.

RESULTS:

1. LOW FREQUENCY SECTION. CONDUCTED.

See next plot.

4 Agilent

Mkrd 2.398 49 GHz

Fef @ dBm #Atten 30 dB -46.32 dBm
#Peak {-ﬂl
LDQ |[ ||I
18 L
dB/ ol K
M
9 Ml
_22.1 ST I PR A ST A T R W LR A L L
dBm
LaPy
V152
Start 2.373 B8 GHz Stop 2.412 88 GHz
#Res BH 186 kHz #JBH 300 kHz Sweep 3.73 ms (1008 pts)
Markar Trace Type # Axiz Amplituda
1 1y Freq 2.399 23 GHz -36.41 dBm
2 12 Freg 2.396 77 GHz -44,81 dBm
4 ;12 Frag 2.398 49 GHz -46.32 dBm

Verdict: PASS
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2. HIGH FREQUENCY SECTION. CONDUCTED.

See next plot.

AT4@

WireLess

- Agilent

Ret B dEm

#Atten 30 4B

Mr3 2.484 82 GHz
-49.59 dBm

#Peak

VALY .

[}
[}
=Y

o A *

A

MW" ..u"lll'h"\n o A

W1 52

Start 2,468 88 GHz
#Res BH 108 kHz

#UBH 208 kHz

Stop 2.508 08 GHz
Sweep 3.863 ms (1000 nts)

Marker Trace
1 ()]
2 (4]
3 1

Tvpe
Freqg
Freq
Freqg

¥ RAuic
2.485 83 GHz
2.485 B3 GHz
2.484 B2 GHz

Amplitude
-46.90 dBm
-48.268 dBm
-49.89 dBm

Verdict: PASS
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Band-edge compliance of radiated emissions

AT4@

WireLess

Maximum peak and average field strength of funddaiemission at 3 m distance.

HIGHEST CHANNEL

Maximum field strength at 3 m. Peak value.

2 Agilent

Ref 96 dBpl/m Ftten 16 dB

Pt

Mrl 2.473 742 GHz

339.12 dBpW/m

#Peak

-

N

10
dB/ /

AN

\MMW

LaAy

Wl 52

33 FC
A AA

ECf):
FTun

Swp

Center 2,430 B08 GHz
#Res BH 1 MHz

#YBW 1 MHz

Span 5 MHz

Sweep 1OGG ms (1008 pts)

Note: The correction factor is already includedhe spectrum analyzer as a transducer factor sattbamarker

shows directly the field strength level.
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Maximum field strength at 3 m. Average value.

3% Agilent

AT4@

WireLess

Ref 98 dBpl /m Atten 18 dB

Mkrl 2.4808 @13 GHz
88.23 dBpl/m

#Peak

A

f‘""—_f___“--‘

dB/ V4

v

LaRAuw

VI 52

53 FC
A AA

£0f
FTun

Swp

Center 2,450 BAG GHz
#Res BH 1 MHz

#YEW 16 Hz

Span 5 MHz
#5weep 2 5 (1000 pts)

Note: The correction factor is already includedhe spectrum analyzer as a transducer factor sattbamarker

shows directly the field strength level.
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BAND-EDGE COMPLIANCE. RADIATED. Marker-Delta Method

AT4@

WireLess

4 Agilent

Ref 78 dBplY

#Atten B dB

a Mkrl 5508 MHz
-45.17 dB

ok S

18
de/

S

NN

o e

LaRw \\./

V1 52

53 FC
A AA

£0f:
f-Gmk

Swp

Start 2.478 888 GHz
#Res BHW 100 kHz

#BW 300 kHz

Note: No correction is applied for this relativeasarement.

Band edge compliance of radiated emissions

Stop 2.485 506 GHz
Sweep 1.066 ms (1008 pts)

Fundamentaleax. average valligpeita value Calculated value 3 m Limit
m
88.23 dBuV/m 45.17 dB 43.06 54 dBuV/m
Fundamental max. Peak value 3 rPelta Value Calculated Value 3m lelt
89.12 dBuV/m 45.17 dB 43.95 74 dBuV/m

Verdict: PASS
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WireLESS

Section 15.247 Subclause (€). Power spectral density

SPECIFICATION

For digitally modulated systems, the power spedealsity conducted from the intentional radiatothi®
antenna shall not be greater than 8 dBm in any 3 kéhd during any time interval of continuous
transmission.

RESULTS
The maximum power spectral density level was megsusing the method according to point 9.1.

Option 1 of Guidance for Performing Compliance Mgaments on Digital Transmission Systems
(DTS) Operating Under 815.247 558074 D01 DTS Measi&ce v02 dated 10/04/2012.

Power spectral density (see next plots).

Lowest frequency Middle frequency| Highest frequency
2402 MHz 2440 MHz 2480 MHz
Power spectral density (dBm) in 3 -13.18 -13.64 -14.79
kHz bandwidth
Measurement uncertainty (dB) +1.5

Verdict: PASS
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Power spectral density.

Lowest Channel

AT4@

WireLess

# Agilent

Mkrl 2.482 131 3 GHz
Ref 16 dBm #ftten 10 dB -13.1% dBm
#Peak
Log , WMWM
1@ Jof i
B/ WW W%
o "y
o M,

LgAw

M1 52

33 FC

£f:
50k

Swp

Center 2,407 BA0 @ GHz
#Res BH 3 kHz #\JBH 30 kHz

Middle Channel

Sweep 153.8 ms (1008 prs)

Span 1.5 MHz

w5 Agilent

Mkrl 2.440 848 7 GHz
Ref —18 oBm #Htten 10 dB -13.64 dBm
#Peak g
LDg Mww\"‘ﬂ'ﬂ 1
18 Lo W
dB/ w“" . %“w
¥, b,

LaAw 'W{J

W1 52

3 FC

£
50k

Swp

Center 2.440 008 & GHz
#Res BH 3 kHz #\BH 30 kHz
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AT4@

WireLess

Highest Channel

z Agilent
Ref —18 dBm #ftten 16 dB . -14.79 dBm
#Peak
Log MWWM|

v P M

LaAw

W1 52
53 FC

£0fn
F>hak
Swp

Center 2,480 GAA 6 GHz Span 1.5 MHz
#Res BH 3 kHz #WEH 30 kHz Sweep 153.8 ms (1008 pts)
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WireLESS

Section 15.247 Subclause (d). Emission limitationsradiated (Transmitter)

SPECIFICATION

Radiated emissions which fall in the restricteddsams defined in §15.205(a), must also comply with
the radiated emission limits specified in §15.209¢ae §815.205(c)):

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 ametan measurements employing CISPR quasi-peak
detector except for the frequency bands 9-90 kH@;490 kHz and above 1000 MHz. Radiated emission
limits in these three bands are based on measutemploying an average detector.

For average radiated emission measurements ab@@&MHBz, there is also a limit corresponding to 20
dB above the indicated values in the table is $igelcivhen measuring with peak detector function.

RESULTS:

The situation and orientation was varied to find thaximum radiated emission. It was also rotatei® 36
and the antenna height was varied from 1 to 4 metefind the maximum radiated emission.

Measurements were made in both horizontal andcadgianes of polarization.

All tests were performed in a semi-anechoic chanatea distance of 3 m for the frequency range 30
MHz-1000 MHz and at distance of 1m for the frequerange 1 GHz-25 GHz.

The field strength is calculated by adding corattfactor to the measured level from the spectrum
analyzer. This correction factor includes anterawadr, cable loss and pre-amplifiers gain.

The equipment transmits continuously in the setbatbannel so it is not necessary a duty cycle
correction factor.
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WireLESS

Frequency range 30 MHz-1000 MHz.

No spurious signals were found for the three opegathannels.

Frequency range 1 GHz-25 GHz

1. CHANNEL: LOWEST (2402 MHz).

All peak values are below the average limit.

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB
4.806066 H Peak 50.83 +4.09

2. CHANNEL: MIDDLE (2440 MHz).

All peak values are below the average limit.

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB
4.882002 H Peak 49.05 +4.09

3. CHANNEL: HIGHEST (2480 MHz).

All peak values are below the average limit.

Spurious frequency Polarization Detector Emission Level Measurement

(GHz) (dBuV/m) Uncertainty (dB
2.483500 H Peak 50.99 +4.09
4.958138 H Peak 47.24 +4.09

Verdict: PASS
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WireLESS

FREQUENCY RANGE 30 MHz-1000 MHz.

RBW 100 kHz RE Att 0 deB
Ref Lvl VBW 100 kH=z

60 dB* SWT 1 = Unit dBuv/m
&0

S0

30

e
s ;‘e,é;%;«&ééﬁﬂéé st
A

v 2 G

20

%é@;&%mgf%‘é& [
. ¥

Y
5

i ab T
1ot 4

[ Ak an T Wiviuat 5

-10

-20

-30

-40

Start 30 MH=z 57 MH=z/ Stop 1 GH=z

(This plot is valid for all three channels).
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FREQUENCY RANGE 1 GHz to 3 GHz.
CHANNEL: Lowest (2402 MH2).

AT4@

- Agilent

Ref 70 dBpY/m #Atten @ dB

#Avg
Log

18

o e b A

IRy

I Y
"Lkt b
Dl

T B it B

dBpY/
PAwvg

V1ow2

53 FC
A AA

£
FTun

Swp

Start 1.088 9§ GHz

#Res BH 1 MHz #VBW 1 MHz

Stop 3.088 0 GHz
#Sweep 1 s (1006 pts)

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

CHANNEL: Middle (2440 MH2).

# Agilent

Ref 70 dBpY/m #Atten @ dB

#Avg
Log

18

T L st

D

540 e

N ———

dBpY/
PAwvg

V1ow2

53 FC
A AA

£
FTun

Swp

Start 1.088 9§ GHz

#Res BH 1 MHz #VBW 1 MHz

Stop 3.088 0 GHz
#Sweep 1 s (1006 pts)

Note: The peak shown in the plot above the limihes carrier frequency.
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CHANNEL : Highest (2480 MH2).

AT4@

- Agilent

Ref 78 dBpY/m

#Aygy
Log
16

D
54.8
dBpl/

PAwvg

Y1 W2
53 FC
A AA
£fn
FTun
Sp

#Atten B dB
¥
¢“ﬂﬂ*ﬂﬁﬁﬁpéﬁmwmwmﬂ*
ke Hﬂp#wﬁmﬁﬂwwwwhﬁm*ﬂw
Lrn e M&WWW
SIS
,,WMWMM
Start 1.909 @ GHz Stop 3.008 8 GHz
#UBW 1 MHz #5weep 1 5 (1008 pts)

#Res BH 1 MHz

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

FREQUENCY RANGE 3 GHz to 12.75 GHz.

CHANNEL : Lowest (2402 MH?Z).

% Agilent

Ref 7@

dBpY/m

#Atten B dB

#Avy
Log

18

D
54.8

dBul/
PAvg

V12

33 FC
A AR

£
FTun

Swp

Start 3

066 GHz

#Res BW 1 MHz

#BH 1 MHz
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CHANNEL: Middle (2440 MH2).

AT4@

= Agilent

Eef 78 dBpY/m #Atten B dB

#Avg
Log

18

DI Ly el

54.6

dBpU/pwwfﬂ,f
FAvg

Viove

53 FC
A AA

£
FTun

Swp

Start 3.000 GHz
#Bes BH 1 MHz

#VBH 1 MHz

CHANNEL: Highest (2480 MH2).

Stop 12.750 GHz
#3weep 1 5 (1000 pts)

45 Agilent

Ref 78 dBp\Y/m #Atten @ dB

#Avg
Log

18

..mﬂw\lw

PR
Dy pose e

A
Al

b LA |

FAvg

W1 owe

53 FC
A AA

£
FTun

Swp

Start 3.000 GHz
#Res BW 1 MHz

#/BH 1 MHz
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WireLess

FREQUENCY RANGE 12.75 GHz to 18 GHz.

- Agilent

Ref 76 dBpY #Atten @ dB
#Avg
Log *
18

4

54.@
dBI-lll.ll R s "'\"""W

FAva

Y1 2
53 FC
A AA
£0f
FTun
Swp

Start 12.7590 GHz Stop 18.808 GHz
#Res BH 1 MHz #/BH 1 MH=z #5weep 1 5 (1008 pts)

(This plot is valid for all three channels).

FREQUENCY RANGE 18 GHz to 25 GHz.

3 Agilent

Ref 70 dBpV #Atten B dB
#Hvg
Log *
14

X WWWWWWMMWW
EL B I I L L S It Mt oot VA St R e T Tt N
dBwY
PRy

Y1 W2
53 FC
A AR
£
FTun
S

Start 18,008 GHz Stop 25,868 GHz
#Res BH 1 MHz #/BH 1 MHz #Sweep 1 5 (1000 pts)

(This plot is valid for all three channels).
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WireLess

FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTEBND)
CHANNEL: Lowest (2402 MH2).

¥ Agilent

Ref 78 dBpl/m Atten 18 dB
#Hung
Log *
18

Ol WMWWWM&MMWMW
54.8
dBpv/ LS

PRvg

W1 2
33 FC
A AR
£
FTun
Swp

Start 2.310 88 GHz Stop 2.398 68 GHz
#Res BH 1 MHz #\BH 1 MHz #Sween 1 5 (1000 pts)

CHANNEL : Middle (2440 MHz) and Highest (2480 MHz).

2 Agilent

Ref 78 dBpYs/m Atten 18 dB
#Hvg

EL a v ot gt B M bt s htbg PAEAgeehet IAAGLASdbt o e

dBpY/ -
PAvg

W1 2
33 FC
A AA
£
FTun
Swn

Start 2.318 @9 GHz Stop 2.390 B0 GHz
#Res BH 1 MHz #YBH 1 MHz #3weep 1 s (1000 prs)

(This plot is valid for middle and highest chanpels
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FREQUENCY RANGE 2.4835 GHz to 2.5 GHz. (RESTRICTBEND)
CHANNEL: Lowest (2402 MHZz) and middle (2440 MH2).

- Agilent

Ref 70 dBpW/m

#Atten B dB

#Avy
Log

18

D

f
A bl ad i RN

dBpl/

FAwvg

WLowe

33 FC
A AA

£
FTun

Swp

Start 2.483 588 GHz

#Res BH 1 MHz

#BH 1 MHz

(This plot is valid for lowest and middle channels)

CHANNEL: Highest (2480 MH2).

Stop 2.560 000 GHz
#Sweep 1 5 (1000 pts)

# Agilent

Ref 78 dBpYs/m

Atten 18 dB

#Peak

1]
24,8

dBpY/
LA

WLz

33 FC
A AA

£
FTun

Swn

Start 2.453 500 GHz
#Res BH 1 MHz

#VBH 1 MHz
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