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TEST REPORT
REFERENCE STANDARD:
USA FCC Part 15.247, 15.209
CANADA RSS-210, RSS-Gen

Radio Frequency Devices. Operation within the band902 - 928 MHz, 2400 -2483.5 MHz, and 572%850

MHz.

Licence-Exempt Radio Apparatus (All Frequency Bandg Category | Equipment.
General Requirements and Information for the Certification of Radio Apparatus.

NIE oot :
Approved by

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

Elaboration date

Firmado digitalmente por
Alejandro Llamas Rodriguez

39402RRF.007

Fecha: 2014.01.23 13:03:04
+01'00

A. Llamas / RF Lab. Manager

2014-01-23

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

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

Serial number

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

Training computer
Polar
Z0
C348200900431, C348200900444

Commtial name: Polar V800

HW version: 1.0 / SW version: 0.8.10. for nofroammercial sample
0.9.4. for RF test mode for EMC and RF testing damp

FCC ID: INWZ0

IC: 6248A-Z0
Features ........cccceeeve e : Bluetooth Low Energy and Basic Rate / E[OIRS
DesCription ......cceeeeeeeiieiecciviveeeen : Training computer
Applicant ... . POLAR ELECTRO OY.
AdAressS......uuviiieiiieiiiiiieeee e : Professorintie 5, 90440 Kempele, FAND

CIF/NIF/PasspOrt.........uveeeeeeeiieiaaaaealen,

Contact person:

VAT FI02099112
Antti Higgman
+358 8 5202100

Antti.haggman@polar.com

Test samples supplier.......cccccveeeeeennnn. :

Same as applicant

Manufacturer .......ccoooeeeeviivieieiiieeiee, :

Same as applicant
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Test method requested........................See Standard
Standard ...........ccccccciiiiiiiieeieeeeeeee ). USAFCC Part 15.247  10-1-12 Edition: Operatiothimi the bands 902 -
928 MHz, 2400 -2483.5 MHz, and 5725 - 5850 MHz.

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 fosfireg Unlicensed
Wireless Devices.

Test procedure ..........ooeeeevvevinnnnsimnn ..PERF034
Non-standardized test method ...........] NIA

Used instrumentation ...........cccc.ee..... e
Conducted Measurements

Last Cal. date  Cal. due dat

1. Spectrum Analyzer R&S ESU40 2012/03 2014/03
2. DC power supply R&S NGPE 40/40 2011/11 2014/11
3. Spectrum Analyzer R&S FSW 50 2013/10 2015/10

Radiated Measurements

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

1. IR 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-

7 40 GHz Agilent 119665J 2011/09 2014/09

8. EMI Test Receiver R&S ESIB26 2013/05 2015/05

9 E(I)Z_sze-ampllfler Miteq JS4-12002600- 2012/07 2014/07

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

11. Spectrum Analyzer R&S ESU40 2012/03 2014/03
RF  pre-amplifier Miteq AFS5-

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

13. 9231A. 2013/06 2015/06

Report template Na ........cccoeeeeiiiniinnns 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 guarantees

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: 720267.

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 aétd 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 waiht
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 selectethéylient.

Sample M/01 is composed of the following elements:

Control N° Description Model Serial N°
39402/59 Training computer with Z0 C348200900431

integral antenna

Sample M/02 is composed of the following elements:

Date of reception

17/12/2013

Control N° Description Model Serial N° Date of reception
39402/63 Training computer with Z0 C348200900444 17/12/2013
antenna connector

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

All radiated tests indicated in appendix A.
2. Sample M/02 has undergone following test(s).

All conducted tests indicated in appendix A.
Testing period
The performed test started on 2013-12-20 and #aigin 2014-01-20.
The tests have been performed at AT4 wireless.
Report N°(NIE): 39402RRF.007 Page 5 of 41 2014-81-2
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Environmental conditions

In the control chambethe following limits were not exceeded during thstt

Temperature Min. =22.2 °C
Max. = 23.2°C
Relative humidity Min. = 26.2 %
Max. = 26.7 %
Shielding effectiveness > 100 dB
Electric insulation > 10 Q
Reference resistance to earth <0,5Q

In the semianechoic chambgl meters x 11 meters x 8 meters), the followingts were not
exceeded during the test.

Temperature Min. =17.7 °C
Max. = 18.2°C

Relative humidity Min. = 40%
Max. = 41 %

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

Shielding effectiveness > 100 dB

Electric insulation >10Q

Reference resistance to earth <0,5Q

Normal site attenuation (NSA) < 4 dB at 10 m disebetween iten
under test and receiver antenna, (30
MHz to 1000 MHZz)

Field homogeneity More than 75% of illuminated acd
is between 0 and 6 dB (26 MHz to 1900
MHz).

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

Temperature Min. =24.7 °C
Max. = 25.1 °C

Relative humidity Min. =47.7 %
Max. =49.7 %

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

Shielding effectiveness > 100 dB

Electric insulation >10Q

Reference resistance to earth <0,5Q

Report N°(NIE): 39402RRF.007 Page 6 of 41 2014-81-2
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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 testlid COMPLIANCE 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 .......ccuvveeeeiiiiiiiiiee e : NA

PasS.....cooiiiii P

Fail oo : F

NOt MEASUIed.......cccoeviiiiiiiieiiiiiiet e : 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. sEiom limitations conducted P
.................. (Transmitter)

Section 15.247 Subclause (d) / RSS-210 A8.5. dB=atye emissions complianice P
.................. (Transmitter)

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

Section 15.247 Subclause (d) / RSS-210 A8.5. Siomdimitations radiated P
.................. (Transmitter)
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APPENDIX A: Test results
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TEST CONDITIONS

Power supply (V):

Vnominal= 3.7 Vdc
Type of power supply = DC voltage from rechargeddalttery.
Type of antenna = Integral antenna.

Declared Gain for antenna (maximum) = -2.3 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 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.

Report N°(NIE): 39402RRF.007 Page 10 of 41 201481-



RESULTS

(see next plots).

Occupied Bandwidth

aT4@

WireLEss

Lowest frequency

Middle frequency

Highest frequency

2402 MHz 2440 MHz 2480 MHz

99% bandwidth (MHz) 1.029 1.032 1.032

-26 dBc bandwidth (MHZz) 1.269 1.277 1.274
Measurement uncertainty (kHz) +21.7
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Lowest Channel

RBW 30 kHz Delta 1 [T1 ]
VBW 300 kHz 0.41 dB
Ref 5 dBm Attt 20 dB SWT 15 ms 1.269230769 MHz

o
o
=
=
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-0 TEAETRET T Tt [7

-32.01 dBm

/\/\[ﬂfﬂ 2.43935(385 GHz
L A [
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~14.53 dem
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-20
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Highest channel

Ref 5 dBm

RBW 30 kHz
WVBW 300 kH=z

ALL 20 dB SWT 15 ms

Delta 1

AT4@
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0.80 dB
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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) 714.74 714.74 714.74
Measurement uncertainty (kHz) +21.7

Verdict: PASS
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6 dB BANDWIDTH.

Lowest Channel

RBW 100 kHz Delta 1 [T1 ]
VBW 300 kHz -0.02 dB
Ref 5 dBm Att 20 dB SWT 5 ms 714.743589769 kHz
Markgr 1 [T1]]
-0 =S B
| ——T—
i///ﬁ‘\ 1 2.401624231 GHz
DL ~7.4|dBm .
10
F-20 /
F-30
i | —
F—-40
F-50
F-60
-70
F-80
F-90
Center 2.402 GHz 200 kHz/ Span 2 MHz
RBW 100 kHz Delta 1 [T1 ]
VBW 300 kHz -0.10 dB
Ref 5 dBm ALt 20 dB SWT 5 ms 714.743589764 kHz
Markgr 1 [T1]]
-0 =~ BT
_/"_'ﬂﬂ/_\_'\\/
i///’h\ /H\\\} 2.43962¢436 GHz
Dl -7.6 dBm
- =
F-20
F-30
F-40
F-50
F-60
-70
~-80
F-90
Center 2.44 GHz 200 kHz/ Span 2 MHz
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Highest Channel

Ref 5 dBm

Attt

RBW 100 kHz
VBW 300 kHz
20 dB SWT 5 ms

AT4@

Delta 1 [T1 ]
0.07 dB
714.743589770 kHz

Markgr 1 [T1]]

D1 -7.8

dBm

=7~ B

2.479624821 GHz

F-20

F-20

F-60

-70

F-90

Center 2.48 GHz
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Section 15.247 Subclause (b) / RSS-210 A8.4. (4ptitnum 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 medausing the method according to point
9.1.1. of Guidance for Performing Compliance Meaments on Digital Transmission Systems
(DTS) Operating Under 815.247 558074 D01 DTS Meaisi&ce v03r01 dated 09/04/2013.

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

MAXIMUM OUTPUT POWER. See next plots.

Maximum declared antenna gain: -2.3 dBi.

Lowest frequency Middle frequency| Highest frequency
2402 MHz 2440 MHz 2480 MHz
Maximum conducted power (dBm) -0.57 -0.81 -0.97
Maximum EIRP power (dBm) -2.87 -3.11 -3.27
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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CONDUCTED PEAK POWER.

Lowest frequency

RBW 2 MHz Marker 1 [Tl ]
VBW 10 MHz -0.57 dBm
Ref 5 dBm ALt 20 dB SWT 5 ms 2.402130000 GHz
1
Lo -
F-10 \
F-20
F-30
F-40
F-50
F-60
--70
80
F-90
Center 2.402 GHz 1 MHz/ Span 10 MHz

Middle frequency

RBW 2 MHz Marker 1 [Tl ]
VBW 10 MHz —0.81 dBm
Ref 5 dBm ALT z20 dB SWT 5 ms 2.4399240000 GHz
. I
10
--20
--30
--40
--50
--60
--70
--80
--90
Center 2.44 GHz 1 MHzZ/ Span 10 MHz
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Highest frequency

RBW 2 MHz Marker 1 [T1 ]

VBW 10 MHz -0.97 dBm
Ref 5 dBm Att 20 dB SWT 5 ms 2.480090000 GHz

1
-0
/_/_.-—'—JK
-0

--20
--30
F-40
--50
-60
--70
--80
--20
Center 2.48 GHz 1 MHzZ/ Span 10 MHz
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Section 15.247 Subclause (d) / RSS-210 A8.5. Envsslimitations conducted (Transmitter)

SPECIFICATION

In any 100 kHz bandwidth outside the frequency bamdavhich the digitally modulated intentional ramia is
operating, the radio frequency power that is preducy the intentional radiator shall be at leastiB(below that in
the 100 kHz bandwidth within the band that contaims highest level of the desired power. If thensraitter
complies with the conducted power limits basedtmnuse 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
2402 MHz 2440 MHz

Highest frequency

2480 MHz

Reference Level Measurement, -1.44
(dBm)

-1.65

-1.78

Measurement uncertainty (dB)

+1.5

Lowest frequency 2402 MHz
All peaks are more than 30 dB below the limit.

Middle frequency 2440 MHz
All peaks are more than 30 dB below the limit.

Highest frequency 2480 MHz
All peaks are more than 30 dB below the limit.

Verdict: PASS

See next plot of worst case: Lowest frequency 2M6i2.
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Number of sweep points: 30,000.
Plot 30 MHz to 3 GHz:
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Date: 20.J4N.2014 10:09:07

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

Plot 3 GHz to 6 GHz:

MultiView | Spectrum E]
Ref Level 5.00 dBm ® RBW 100 kHz
& Att 30dE SWT 30 ms ® VBW 300 kHz Mode Auto Sweep
1 Frequency Sweep i
M1[1] -1.25 dBm
0dem 2.4021890 GHz|
-10d
-20 dB
H1 -21.440 dBrm
-30d
-40 dem
-50 dam
-60 dBm —d
-70 dBm
-80 dem
-80 dBm
30.0 MHz 30000 pts 297.0 MHz/ 3.0 GHz
H ] Measuring... WRRREENED W6 2["1[;629[:';; y

Multiview | Spectrum
Ref Level 5.00 dBm ® RBW 100 kHz
& Att 30dB  SWT 30 ms ® VBW 300 kHz

Mode Auto Sweep

1

] Measuring... EEERERNES i

Date: 20.JAMN.2014 10:11:13
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-10 dem
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80 dp
o0d
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Plot 6 GHz to 9 GHz:
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MultiView | Spectrum
Ref Level 5.00 dBm ® RBW 100 kHz
& Att 30 dB  SWT 30 ms ® VBW 300 kHz Mode Auto Sweep
1 Frequency Sweep
M1[1] -56.59 dBm)|
0de 7.2051500 GHz
-10 d
-20d H1 -21.440 dB
-30 dem
40 db
-50 db
1
-60 db
-70 d
-60 db
-90 d
6.0 GHz 30000 pts 300.0 MHz/ 9.0 GHz
H ] Measuring... WRRRRRLED e Zui%?'lz;:'éi y
Date: 20.JAN.2014 10:13:01
Plot 9 GHz to 12 GHz:
MultiView | Spectrum E]
Ref Level 5.00 dBm @ RBW 100 kHz
® Att 30dB  SWT 30 ms ® VBW 300 kHz Mode Auto Sweep

1 Frequency Sweep

0 dem

-10 dB

H1 -21.440 dBnr

-30 dBm

-40 dB

-50 dB

70d

-80d

-90d

9.0 GHz 30000 pts 300.0 MHz/ 12.0 GHz
20.01.2014

Il

] Measuring... ERRREREED g 10:13:58 g

Date: 20.JAN.2014 10:13:58
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Plot 12 GHz to 15 GHz:

MultiView | Spectrum
Ref Level 5.00 dBm @ RBW 100 kHz
@ Att 30 dB SWT 30 ms ® VBW 300 kHz Mode Auto Sweep
1 Frequency Sweep
MI1[1] -53.83 dBm
odem 14.4133500 GHz|

-10 dBém

-20 dBm

H1 -21.440 dBm

-30 dBm

-40 dBm

-50 dem

1

” I

-70 dBm

-80 dém

-90 dem

12.0 GHz 30000 pts 300.0 MHz/ 15.0 GHz

H Measuring... EUANRREND 8 2"'1?]?'12;_'1; y
:16: 4

Date: 20.JAN.2014 10:16:12

Plot 15 GHz to 18 GHz:

MultiView | Spectrum

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

0dem

-10 dBm

-20 dBm

H1 -21.440 dBrmr

-30 dBm

-40 dBm

-50 dBm

-60 dBm '

=70 dBm

-80 dBm

-90 dBm

15.0 GHz 30000 pts 300.0 MH&/ 18.0 GHz
————— — —

H J Measuring... ERRREREND 2”'1?;'127?;; y
17 4

Date: 20.JAN.2074 1001753
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Plot 18 GHz to 21 GHz:

MultiView | Spectrum E]

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

0 dBrn

-10dem

-20 dem

H1 -21.440 dBrm

-30 dem:

-40 dBrn

-50 dBm

=70 dBrn

-80 dBm

-390 dBrm

18.0 GHz 30000 pts 300.0 MHz/ 21.0 GHz

H J Measuring... GRRREEEED e 2“'1%}'12;_';‘1‘ y
:19: ;

Date: 20.JAN.2014 10:18:41

Plot 21 GHz to 24 GHz:

Multiview | Spectrum E]

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

0 dBrm

-10 dBm

-20 dBm.

H1 -21.440 dB

-30 dBm

-40 dBm

-50 dBm

-70 dBm

-B0 dBm

-80 dBm

21.0 GHz 30000 pts 300.0 MHz/ 24.0 GHz

]-[ ] Measuring... ERRRERRND 96 Zﬂi':t'ﬁ'zzuc_';; y
:20: %

Date: 20.JAN 2014 10:20:49
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Plot 24 GHz to 25 GHz:

MultiView | Spectrum

Ref Level 5.00 dBm @ RBW 100 kHz

& Att 30 dB  SWT 30 ms ® VBW 300 kHz Mode Auto Sweep
1 Frequency Sweep

od

-10 dBm

-20 dBm

H1 -21.440 demr

-40 dBm

-50 dBm

-70d

-80 dB

-90d

24.0 GHz 30000 pts 100.0 MHz/ 25.0 GHz
e

H ] Measuring... WHRREENAD 96 S

10:21:52 7
Date: 20 JAN 2014 10:21:51
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Section 15.247 Subclause (d) / RSS-210 A8.5. Bamtiye emissions compliance (Transmitter)

SPECIFICATION

Emissions outside the frequency band in which itentional radiator is operating shall be at |2&stB below the
highest level of the desired power. If the transmitomplies with the conducted power limits basedhe use of
RMS averaging over a time interval, the attenuateauired shall be 30 dB instead of 20 dB.

RESULTS:

1. LOW FREQUENCY SECTION. CONDUCTED.

See next plot.

RBW 100 XkHz Marker 1 [T1
VBW 300 kHz -55.74 dBm
Ref 5 dBm Att z0 dB SWT 10 ms Z.385249974 GHz

--10 ‘

[——-20

D1 -21.44 dBm

|

--40 ‘
--50
1
v
--¢0 “ \Mh
kAot b gl oy M b A .M,Wuﬂ M.«WN wirhe onia
--70
--30
—-90 i gm
Start 2.35 GHz 6.2 MHz/ Stop 2.412 GHz

Verdict: PASS
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2. HIGH FREQUENCY SECTION. CONDUCTED.

See next plot.

RBW 100 kHz Marker 1 [T1
VBW 300 kHz -63.65 dBm
Ref 5 dBm Att 20 dB SWT 15 ms 2.493032821 GHz
-0
10
--20
D1 [{21.18 dBm
—-30
--40
--50
--60 +
\'WWWMMM Andaan
—-70
-850
—-90 T+
Start 2.46 GHz 14 MHz/ stop 2.6 GHz

Verdict: PASS
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Section 15.247 Subclause (e) / RSS-210 A8.5. Posgectral 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 in thedamental emission was measured using the
method PKPSD (Peak PSD) according to point 10.2Gofdance for Performing Compliance
Measurements on Digital Transmission Systems (BO@@®rating Under §15.247 558074 D01 DTS
Meas Guidance v03r01 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) -5.39 -5.49 -5.77
Measurement uncertainty (dB) +1.5

Verdict: PASS
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Power spectral density.

Lowest Channel

Ref 5 dBm

RBW 30 kHz
VBW 300 kHz

Attt 20 dB SWT 5 ms

AT4@

WireLEss

Marker 1 [T1 ]
-5.39 dBm
2.401816669 GHz

10

F-30

=50

F-60

-70

-90

Center 2.402Z GHz

Middle Channel

Ref 5 dBm

107.2114 kHz/

RBW 30 kHz
VBW 300 kHz

Attt 20 dB SWT 5 ms

Span 1.072114 MHz

Marker 1 [T1 ]
-5.49 dBm
2.439817741 GHz

q

-30

F-40

F-50

F-60

--70

F-80

F-90

Center 2.44 GHz
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Highest Channel

Ref 5 dBm

AtL

RBW 30 kHz
VBW 300 kHz
20 dB SWT 5 ms

AT4@
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Marker 1 [T1
-5.77 dBm
2.479815596 GHz

=30

F-40

F-50

F-60

--70

-80

-90

Center 2.48 GHz
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Section 15.247 Subclause (d) / RSS-210 A8.5. Envsdlimitations radiated (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 rotateif 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.

Report N°(NIE): 39402RRF.007 Page 31 of 41 201481-



aT4@

WireLEss

Frequency range 30 MHz-1000 MHz
The spurious signals detected do not depend ooptheating 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 the
restricted bands 2.31-2.39 GHz and 2.4835-2.5 GEe fiext plots).

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

1. CHANNEL: LOWEST (2402 MHz).

Spurious frequency Polarization Detector Emission Level Measurement

(GHz) (dBuV/m) Uncertainty (dB
2.386793 \Y Peak 49.59 +4.09
2.499996 \Y Peak 50.48 +4.09
4.804110 \% Peak 39.67 +4.09
7.206096 Vv Peak 46.10 +4.09

2. CHANNEL: MIDDLE (2440 MHz).

Spurious frequency Polarization Detector Emission Level Measurement

(GH2z) (dBuV/m) Uncertainty (dB
2.384068 \Y Peak 49.25 +4.09
2.499993 \Y Peak 49.43 +4.09
4.880190 \% Peak 40.75 +4.09
7.320170 \% Peak 47.51 +4.09
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3. CHANNEL: HIGHEST (2480 MHz).
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Spurious frequency Polarization Detector Emission Level Measurement
(MH2) (dBuV/m) Uncertainty (dB
2.386472 \Y/ Peak 48.86 +4.09
2.483500 \Y/ Peak 49.70 +4.09
4.,959894 \Y/ Peak 41.09 +4.09
7.439724 \Y/ Peak 47.57 +4.09
Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.

RBW 100 kH=z RE Attt 0 dB
Ref Lvl VBW 100 kH=z
70 dB* SWT 245 ms Unit dBuv/m
70
G0
50
40 Ff'f'i‘:
30
20
10 é
0
-10
-20
-30
Start 30 MH=z 97 MHz/ 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 MHz).
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RBW 1 MH=z RE Attt 0 de
Ref Lvl VBW 1l MHZz
70 dB* SWT 1= Unit dBuvV/m
70
60
D2 54 |dB*
50
40
I R S |
30
20
10
0
-10
-20
-30
Start 1 GHz 200 MHZ/ Stop 3 GHz

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

CHANNEL: Middle (2440 MHz).

RBW 1 MHz RF ALL 0 dB
Ref Lvl VBW 1 MHz
70 dB* SWT 1 s Unit dBpvV/m
70
60
D2 54 |dB*
50
40
L
IV I
____/“ﬂ_/'\._/—'_'_f‘_
3UJ-/_‘-\,/—“—_,-—~—'/_~"‘"
20
10
0
-10
-20
-30
Start 1 GH=z 200 MH=Z/ Stop 3 GHz

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

RBW 1l MH=z RE Att 0 dB
Ref Lvl VBW 1 MHz
70 dB* SWT 1l s Unit dBpV/m
70
&0
Dz 54 |dB*
50
40
= |
AN
30,-/_\/-—~\_,.-__./_""""
20
10
o)
-10
-20
-30
Start 1 GHz 200 MH=z/ Stop 3 GHz

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

FREQUENCY RANGE 3 GHz to 12.75 GHz.
CHANNEL: Lowest (2402 MHz).

REW 1 MH=z RF Attt 0 dB
Ref Lvl VEW 1 MHz
70 dB* SWT 1l = TUnit dBuv,/m
70
a0
D2 54 |[dB*
50
40
WWWMW
30 p=
v ——— ATV
20
10
o)
-10
-20
-30
Start 3 GHz 975 MHz/ Stop 12.75 GHz
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CHANNEL: Middle (2440 MHz).
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REW 1 MH=z RF Att 0 dB
Ref Lwvl VBW 1 MH=z
70 dB* SWT 1 s Unit ABuvV/m
70
60
—D2 54 |dB*
50
40
h‘r’,.f\/"‘\-\
P e PP
30 ,-\,M WM"M/M
MNMN
z0
10
o]
-10
-20
-30
Start 3 GHz 975 MH=z/ Stop 12.75 GHz
CHANNEL: Highest (2480 MHz).
RBW 1l MH=z RF Att 0 dB
Ref Lvl VBW 1 MH=z
70 dB* SWT 1 s Unit dBuv./m
70
60
D2 54 |dB*
50
40
—/N‘J\‘\
W\m
30 P P WY Wl
MNJ"J\MN
20
10
o]
-10
-20
-30
Start 3 GHz 975 MHz/ Step 12.75 GHz
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FREQUENCY RANGE 12.75 GHz to 18 GHz.

RBW 1l MH=z RF AtL 0 dB
Ref Ivl VBW 1 MH=z
70 dB* SWT 1 = Tnit dBupv,/m

70

60

D2 54 |dB*

50

40

30

20
10
0
-10
-20
-30
Start 12.75 GHz 525 MHz/ Stop 18 GHz
(This plot is valid for all three channels).
FREQUENCY RANGE 18 GHz to 25 GHz.
RBW 1 MH=z RF ALt 0 dB
Ref Lwvl VBW 1 MH=zZ
70 dB* SWT 1 s Unit dBupV/m
70
60
D2 54 |dB*
50
40
wwwwﬁ%mmww
30
20
10
a
-10
-20
-30
Start 18 GH=z 700 MHZ/ Stop 25 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 MHz).

RBW 1 MH=z RF Att 0 dB
Ref Lvl VBW 1 MH=z
70 dB* SWT 1 = Unit dBuv/m
70
&0
—D2 54 |dB*
50
40
30
z0
10
o
-10
-20
-30
Start 2.31 GHz 3 MHz/ Stop 2.39 GHz
CHANNEL: Middle (2440 MHz).
REW 1 MH=z RE Attt 0 de
Ref Lwvl VEBW 1 MH=z
70 dB* SWT 1 = Unit dBpvV/m
70
50
D2 54 |dB*
50
40
30
20
10
0
-10
-20
-30
Start 2.31 GHz 8 MHz/ Stop 2.39 GHz
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CHANNEL: Highest (2480 MHz).

REW 1 MH=z RE Attt 0 dB
Ref Lvl VBW 1 MHz
70 dB* SWT 1 s Unit dBpvV/m
70
&0
-D2 54 |dB*
50
gl i
40
30
z0
10
4]
-10
-20
-30
Start 2.31 GH=z 8 MHz/ Stop 2.39 GH=z

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

REW 1 MHZ RE ALt 0 dB
Ref Lvl VEBW 1 MH=Z
70 dB* SWT 1l = Unit dBpv,/m
70
&0
D2 54 |dB*
50
40
30
20
10
0
-10
-Z0
-30
Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz
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CHANNEL: Middle (2440 MHz).

REW 1 MH=Z RF Att 0 dB
Ref Lvl VEW 1 MHZz

70 4dB* SWT 1 s Unit dBpv./m
70
60

D2 54 |[dB*

50
40
30
20
10
0
-10
-20
-30

Start 2.4835 GHz 1.65 MHz/ Step 2.5 GHz

CHANNEL: Highest (2480 MHz).
RBW 1 MHz RE Att 0 dB
Ref Lvl VBW 1 MH=z

70 dB* SWT 1 = Unit dBpvV/m
70
60

Dz 54 |dB*

50
40
30
20
10
0
-10
-2z0
—20

Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz
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