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USA FCC Part 15.249, 15.209
CANADA RSS-210, RSS-Gen

Radio Frequency Devices. Operation within the bands 902 - 928 MHz,
2400 -2483.5 MHz, and 5725 - 5850 MHz.

Identification of item tested Hearing Aid

Trademark Phonak

Model and /or type reference Bolero M90-PR

Other identification of the product HW version: 050-0677

SW version: 067-1332
FCC ID: KWC-BSR

IC: 2262A-BSR
Features BT Classic, BLE, DM and Flora proprietary.
Applicant SONOVA USA INC.

4520 Weaver Parkway, 60555 Warrenville, IL, USA

Test method requested, standard USA FCC Part 15.249 10-1-18 Edition: Operation within
the bands 902 - 928 MHz, 2400 -2483.5 MHz, 5725 -
5875 MHz, and 24.0 — 24.25 GHz.

USA FCC Part 15.209 10-1-18 Edition: Radiated
emission limits; general requirements.

CANADA RSS-210 Issue 9 (August 2016).
CANADA RSS-Gen Issue 5 (April 2018).

ANSI C63.10-2013: American National Standard for
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Competences and guarantees

DEKRA Testing and Certification S.A.U. is a testing laboratory accredited by the National Accreditation Body
(ENAC -Entidad Nacional de Acreditacién), to perform the tests indicated in the Certificate No. 51/LE 147.

DEKRA Testing and Certification is a FCC-recognized accredited testing laboratory with appropriate scope of
accreditation that include testing performed in this test report.

DEKRA Testing and Certification is an ISED-recognized accredited testing laboratory with appropriate scope of
accreditation that include testing performed in this test report.

In order to assure the traceability to other national and international laboratories, DEKRA Testing and
Certification S.A.U. has a calibration and maintenance program for its measurement equipment.

DEKRA Testing and Certification S.A.U. guarantees the reliability of the data presented in this report, which is
the result of the measurements and the tests performed to the item under test on the date and under the
conditions stated on the report and, it is based on the knowledge and technical facilities available at DEKRA
Testing and Certification S.A.U. at the time of performance of the test.

DEKRA Testing and Certification S.A.U. is liable to the client for the maintenance of the confidentiality of all
information related to the item under test and the results of the test.

The results presented in this Test Report apply only to the particular item under test established in this
document.

IMPORTANT: No parts of this report may be reproduced or quoted out of context, in any form or by any means,
except in full, without the previous written permission of DEKRA Testing and Certification S.A.U.

General Conditions

1. This report is only referred to the item that has undergone the test.

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

3. This document is only valid if complete; no partial reproduction can be made without previous written
permission of DEKRA Testing and Certification S.A.U.

4. This test report cannot be used partially or in full for publicity and/or promotional purposes without
previous written permission of DEKRA Testing and Certification S.A.U. and the Accreditation Bodies.

Uncertainty

Uncertainty (factor k=2) was calculated according to the DEKRA Testing and Certification S.A.U. internal
document PODTO0OO.

Data provided by the client

The sample consists of a Hearing aid with wireless connectivity and rechargeable battery.

DEKRA Testing and Certification S.A.U. declines any responsibility with respect to the information provided by
the client and that may affect the validity of results.
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> DEKRA

Usage of samples

Samples undergoing test have been selected by: The client.

- Sample M/01 is composed of the following elements:

59212D/001 Hearing Aid (PCB) Bolero M90-PR -- 2019/03/04

59212D/005 Battery Pack -- -- 2019/03/04

Sample M/01 has undergone the following test(s): Al CONDUCTED tests indicated in Appendixes A, B, C and D.

- Sample M/02 is composed of the following elements:

59212D/010 Hearing Aid Bolero M90-PR W148H219V 2019/03/05
59212D/011 Hearing Aid Bolero M90-PR W148H2N2E 2019/03/05
59212D/036 Charger - 1913NYFAP 2019/04/29
59212D/019 AC/DC Adaptor - -- 2019/03/05

Sample M/02 has undergone the following test(s): All RADIATED tests indicated in Appendixes A, B, C and D.

Test sample description

POMS. ..., : Cable
(F;ort n.ar.ne and Specified | Attached Shielded Coupled
IR max during test to
length [m] patient®
N/A O O U
O U O
Supplementary information to the
POMS. .., :
Rated power supply ........cccceev.. Reference poles
Voltage and Frequency
L1 L2 L3 N PE
O |AC: ] U O U U
DC:
Bolero M90-PR
X
Vnom=3.7 V rechargeable battery; battery charging case supplied
by a power supply 5 Vdc 1A
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Rated POWEr ......ccovveevviiviiieeeeenn

Clock frequencies .......cccccceeeeienns

Other parameters........cccccceeeveenns

Software VErsion .......eeceeeeeeeeeend’ 067-1332

Hardware version.........ccccueeve.’ 050-0677

Dimensions incm (W x H x D)....:

Mounting position..............c.........: Table top equipment

Wall/Ceiling mounted equipment

Floor standing equipment

O O g O

Hand-held equipment

X | Other: Hearing Aid

Modules/parts ..........cccveeeeerenenn’ Module/parts of test item Type Manufacturer
Accessories (not part of the test Description Type Manufacturer
1021 1 1) IR PR

Documents as provided by the Description File name Issue date
applicant........ccccceeeeviiiciiiieeeeeee :

Identification of the client

SONOVA AG
Laubisruetistrasse 28, 8712 Staefa, Switzerland

Testing period and place

Test Location DEKRA Testing and Certification S.A.U.
Date (start) 2019-03-07

Date (finish) ‘ 2019-04-29
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Document history

Report number Date Description

59212RRF.002 2019-07-03 First release

Environmental conditions

In the control chamber, the following limits were not exceeded during the test:

Min. = 15°C

Temperature Max. = 35 °C
. o Min. = 20 %
Relative humidity Max. = 75 %

In the semianechoic chamber, the following limits were not exceeded during the test.

Min. = 15°C

Temperature Max. = 35 °C
. o Min. =20 %
Relative humidity Max. = 75 %

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

Temperature Min. = 15°C
Max. = 35°C

Relative humidity Min. = 20 %
Max. = 35 %
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Remarks and comments

The tests have been performed by the technical personnel: Miguel Angel Torres, José Gabriel Pendén, Ignacio
Cabra, Francisco José Alcaide.

Used instrumentation:

Conducted Measurements:

Last Calibration Due Calibration

1. Spectrum Analyzer PSA 3Hz-26.5 GHz 2017/10 2019/10

AGILENT TECHNOLOGIES E4440A
Radiated Measurements:
Last Calibration Due Calibration

1. Semianechoic Absorber Lined Chamber ETS N.A. N.A.
LINDGREN FACT 3 200 STP

2. EMI Test Receiver 7 GHz ROHDE AND 2018/10 2020/10
SCHWARZ ESR7

3. RF Pre-amplifier 40 dB, 10 MHz - 6 GHz 2019/02 2020/08
BONN ELEKTRONIK BLNA 0160-01N

4.  Biconical/Log Antenna 30MHz - 6GHz ETS 2017/09 2020/09
LINDGREN 3142E

5. Signal and Spectrum Analyzer ROHDE AND 2018/02 2020/02
SCHWARZ FSV40

6. RF Pre-amplifier G>30dB, 1-18GHz BONN 2019/04 2020/04
ELEKTRONIK BLMA 0118-3A

7. Broadband Horn antenna 1-18 GHz 2018/01 2021/01
SCHWARZBECK MESS-ELEKTRONIK
BBHA 9120 D

8. Broadband Horn antenna 18 - 40 GHz 2018/07 2021/07
SCHWARZBECK MESS-ELEKTRONIK
BBHA 9170

9. RF Pre-amplifier, G>48dB, 18-40GHz NARDA 2018/02 2020/02

JS44-18004000-33-8P

Testing verdicts

Not applicable: N/A
Pass: P
Fail: F
Not measured: N/M
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Summary

> DEKRA

1. Bluetooth Low Energy

FCC PART 15 PARAGRAPH / RSS-210

Requirement — Test case Verdict Remark
Section 15.249 Subclause (a) / RSS-210 B.10. (a) Field strength of fundamental p
and harmonic emissions
Section 15.249 Subclause (d) / RSS-210 B.10. (b) Emissions radiated outside of p (1)

the specific frequency bands

Supplementary information and remarks: Emissions radiated outside of the specific frequency bands performed
without charger and while charging.

2. Bluetooth Basic Rate

FCC PART 15 PARAGRAPH / RSS-210

Remark

Requirement — Test case

Section 15.249 Subclause (a) / RSS-210 B.10. (a)

Field strength of fundamental

Verdict

. . P
and harmonic emissions
Section 15.249 Subclause (d) / RSS-210 B.10. (b) Emissions radiated outside of P
the specific frequency bands
Supplementary information and remarks: None.
3. Proprietary protocol DM 2.4 GHz
FCC PART 15 PARAGRAPH / RSS-210
Requirement — Test case Verdict Remark
Section 15.249 Subclause (a) / RSS-210 B.10. (a) Field strength of fundamental p
and harmonic emissions
Section 15.249 Subclause (d) / RSS-210 B.10. (b) Emissions radiated outside of =

the specific frequency bands

Supplementary information and remarks: None.

4. Proprietary protocol Flora 2.4 GHz
FCC PART 15 PARAGRAPH / RSS-210

Requirement — Test case

Verdict

Remark

Section 15.249 Subclause (a) / RSS-210 B.10. (a)

Field strength of fundamental
and harmonic emissions

P

Section 15.249 Subclause (d) / RSS-210 B.10. (b)

Emissions radiated outside of
the specific frequency bands

P

Supplementary information and remarks:
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Appendix A: Test results. Bluetooth Low Energy
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Section 15.249 Subclause (a) / RSS-210 B.10. (a) Field strength of fundamental and harmonics emissions .....15

Section 15.249 Subclause (d) / RSS-210 B.10. (b) Emissions radiated outside of the specific frequency bands 18
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TEST CONDITIONS

POWER SUPPLY (V):
V nominal: 3.7 vdc
Type of power supply: DC rechargeable battery; battery charging case supplied by a power supply 5 Vdc.
Type of antenna: Small magnetic loop antenna.

Declared antenna gain: - 12 dBi

TEST FREQUENCIES:

Low Channel: 2402 MHz
Middle Channel: 2440 MHz
High Channel: 2480 MHz

CONDUCTED MEASUREMENTS

The equipment under test was set up in a shielded room and it is connected to the spectrum analyser using a low
loss RF cable. The reading of the spectrum analyser is corrected taking into account the cable loss.

SPECTRUM
EUT ANALYZER

RADIATED MEASUREMENTS

All radiated tests were performed in a semi-anechoic chamber. The measurement antenna is situated at a distance
of 3 m for the frequency range 30 MHz-1000 MHz (30 MHz-1000 MHz Bilog antenna) and at a distance of 1m for
the frequency range 1 GHz-26 GHz (1 GHz-18 GHz Double ridge horn antenna and 18 GHz-40 GHz horn
antenna).

For radiated emissions in the range 1 GHz-26 GHz that is performed at a distance closer than the specified
distance, an inverse proportionality factor of 20 dB per decade is used to normalize the measured data for
determining compliance.

The equipment under test was set up on a non-conductive platform above the ground plane and the situation and
orientation was varied to find the maximum radiated emission. It was also rotated 360° and the antenna height was
varied from 1 to 4 meters to find the maximum radiated emission.

Measurements were made in both horizontal and vertical planes of polarization.
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Radiated measurements setup f <1 GHz:

Spectrum analyser

D DEKRA

ANECHOIC CHAMBER
o .
Measuring 360 %o:)a{‘[mg
Antenna able
‘ ‘ Device Und
| 3 m distance Test
i ]
T
AntennaMast
| (Antennaheight variation: 1-4 m)

Shielded Control RoomFor

Radiated Measurements

Radiated measurements setup f > 1 GHz:

Preamplifier

Horn antenna

VWWWWWWWWWWWWWWWWWAVWY

EUT

1 m distance

-

Spectrum
analyser

Shielded control room for
radiated measurements
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Occupied Bandwidth

RESULTS:
Low Channel Middle Channel High Channel
2402 MHz 2440 MHz 2480 MHz
99% Bandwidth (MHz) 1.0396 1.0545 1.0712
Measurement Uncertainty (kHz) <+5.00
- Low Channel:
3 Agilent
Ref 18 dBm #Atten 18 dB
#Peak
Log
19 Miled
dB/ ¢;V'Wl “\Q
Dffst > <«
dB R B\Vr"’d"‘n
LeAw
Ml s2
Center 2.402 800 GHz Span 5 MHz
#Res BW 30 kHz #VBH 106 kHz Sweep 5.328 ms (1000 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
l @396 MHZ X dB -20.60 4B

Transmit Freq Error  3.835 kHz
% dB Bandwuidth 1.134 MHz
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- Middle Channel:

> DEKRA

3 Agilent

Ref 18 dBm

#Atten 18 dB

#Peak

Sune

&

LagAw

Ml 52

Center 2.448 BB GHz

#Res BW 30 kHz

#BW 108 kHz

Occupied Bandwidth

1.8545 MHz

Transmit Fre¢g Error  3.741 kHz

% JB Bandwidth

1.176 MHz

Span 5 MHz
Sweep 5.328 ms (1008 pts)

Occ BH % Pwr 99.68 ¥
®x dB -20.00 4B

- High Channel:

3 Agilent

Ref 18 dBm

#Atten 18 dB

#Peak

LagAw

Ml 52

Center 2.480 080 GHz

#Res BW 30 kHz

#BW 108 kHz

Occupied Bandwidth

1.0712 MHz

Transmit Fre¢g Error  4.151 kHz

% JB Bandwidth

1.197 MHz

Span 5 MHz
Sweep 5.328 ms (1008 pts)

Occ BH % Pwr 99.68 ¥
®x dB -20.00 4B
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D DEKRA

Section 15.249 Subclause (a) / RSS-210 B.10. (a) Field strength of fundamental and
harmonics emissions

SPECIFICATION:

The field strength of emissions from intentional radiators shall comply with the following

Fundamental Field strength of Field strength Measurement

frequency (MHz) fundamental (mV/m) (dBuv/m) distance (m)
902 - 928 50 93.98 3
2400 — 2483.5 50 93.98 3
5725 - 5875 50 93.98 3
24000-24250 250 107.96 3

For frequencies above 1000 MHz, the above field strength limits are based on average limits. However, the peak
field strength of any emission shall not exceed the maximum permitted average limits specified above by more than
20 dB under any condition of modulation.

RESULTS:

Low Channel Middle Channel High Channel
2402 MHz 2440 MHz 2480 MHz
Average Field Strength (dBuv/m) 74.78 76.52 76.72
Peak Field Strength (dBuV/m) 78.23 79.84 80.00
Measurement Uncertainty (dB) <+3.05
Verdict: PASS
Report No: (NIE) 59212RRF.002 Page 15 of 108 2019-07-03
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- Low Channel:

Spectrum

(=]

Rof Level 90,00 diuv/m & RBW 2 MHz
Att 0k & SWT Lg @ VAW 10 MH:  Mode auto Sweep
TOF

@ 1Pk View @2 Av View

MI[1]

M2[21

FE.21 dRpV Sm
2,401 98500 GHz
74,78 dEpv m)
2.0 199500 GHz|

90 dBgv)m L

70 dBgid/m =

‘H\F”#’*‘”..M- ; /_,-J'

&0 dBgidfm =

S0 dBgr

40 degm

30 degrd/

20 dega

10 deyvim

0 dBp/m

CF 2.402 GHz 1000 pts

Span 10.0 MH2

- Middle Channel:

Spectrum

(%]

Ruf Lavel 90.00 dBaV/m & RBW 32 MHz
Att Nl & 8WT Ls @ VBW 10MH:  Mode Auto Sweep
TOF

@ 1Pk Viewe2av View

Mi[1]

M2[2]

7984 dBpv Sm
2.43979500 CHz
76,52 dEp Sl
2.43998500 GHZz|

a0 dBgivym m LS = ——

-

e b s SR s =

70 dBgrfm S
-u.«r"“kJ -

&0 dEyvm

s

A el

P

;
-

40 dEyr/m

30 degnd/m

20 gt/

10 dev/m

0 dBipm:

GF 2.44 GH2 1000 pts

Span 10.0 MHz
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- High Channel:

Spectrum

>

DEKRA

&

Att
TOF

Ruf Level 90,00 dBuv/m

W RBW 3 MHz
0dE & SWT Ls @ VAW 10 MHz

Mode Aulo Sweep

@ 1Pk View eI Av View

30 dByiv

MI[1]

M2[21

BO.00 dBpy /m
2.47977500 GHz
76,72 dBpY S
2.48007 300 GHz|

i

i

2o AR
oyt

40 dBpv/m

30 degry/m

20 deyry/m

10 dewvim-

0 dBuvim

CF 248 GH2

1000 pts

Span 10.0 MHz
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D DEKRA

Section 15.249 Subclause (d) / RSS-210 B.10. (b) Emissions radiated outside of the
specific frequency bands

SPECIFICATION:

The field strength of harmonics from intentional radiators shall comply with the following

Fundamental Field strength of Field strength of Measurement

frequency (MHz) harmonics (uV/m) harmonics (dBuV/m) distance (m)
902 - 928 500 54 3
2400 — 2483.5 500 54 3
5725 - 5875 500 54 3
24000-24250 2500 67.96 3

Emissions radiated outside of the specific frequency bands, except for harmonics, shall be attenuated by at least
50 dB below the level of fundamental or to the general radiated emission limits specified in section 15.209:

Frequency Range Field strength (uv/m) Field strength Measurement
(MH2z) (dBuVv/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

Whichever is the lesser attenuation.

RESULTS:

The situation and orientation was varied to find the maximum radiated emission. It was also rotated 360° and the
antenna height was varied from 1 to 4 meters to find the maximum radiated emission.

Measurements were made in both horizontal and vertical planes of polarization.

All tests were performed in a semi-anechoic chamber at a distance of 3 m for the frequency range 30 MHz-1000
MHz and at distance of 1m for the frequency range 1 GHz-26 GHz.

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

RADIATED WITHOUT CHARGER:

Frequency range 30 MHz - 1 GHz.

The spurious signals detected do not depend on the operating channel.

No spurious emissions were found at less than 20 dB below the limit.

Frequency range 1 - 26 GHz.

The results in the next tables show the maximum measured levels in the 1-26 GHz range including the restricted
bands 2.31-2.39 GHz and 2.4835-2.5 GHz (see next plots).

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

- Low Channel (2402 MHz):

Spurious frequency Detector Emission Level Polarization Measurement
(GH2) (dBuv/m) Uncertainty (dB)
4.80343 Peak 42.48 \ <+3.70
21.61600 Peak 40.75 H <+3.70
- Middle Channel (2440 MHz):
Spurious frequency Detector Emission Level Polarization Measurement
(GH2) (dBpv/m) Uncertainty (dB)
2.34392 Peak 52.03 H <+3.70
2.49428 Peak 53.15 \Y <+3.70
2.87997 Peak 39.97 \Y <+3.70
21.96215 Peak 42.27 H <+3.70
- High Channel (2480 MHz):
Spurious frequency Detector Emission Level Polarization Measurement
(GH2) (dBuv/m) Uncertainty (dB)
Peak 57.07 <+3.70
2.48357 Average 41.25 H <+3.70
4.95977 Peak 43.44 \Y <+3.70
22.31765 Peak 44.74 \Y; <+3.70

Verdict: PASS
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DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia, D E K R A
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.I.LF. A29 507 456

FREQUENCY RANGE 30 MHz - 1 GHz

The spurious signals detected do not depend on the operating channel, so valid for Low, Middle and High
Channels.

Spectrum () s
Raf Level 70.00 dBpy/m & RBW 100 kHz
= ALt Ode B8BWT 30 ms & YBW 2300 kHz Mode Swesp Input 1 AC
TDF
@ 1Pk View
G0 dBpfm
50 dBpvfm
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.—'-_'"'Jn ' ’—

30 divim

0 dByiv/m-

10 dByivrr

20 dayfm

Start 0.0 MHz

30000 pts Stop 1.0 GHz
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia, D E K R A
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.ILF. A29 507 456

FREQUENCY RANGE 1 - 3 GHz

- Low Channel:

(Specrm ) (=)

Rof Level 90,00 dBuv/m & RBW 1MH:z
Att 0HB & SWT L @ VBW 38MH:  Mode Swesp
TOF

@ 1Pk View@ZAv View

B0 dBgv)m

D1 74000 dBy/ry

70 digie/m

&0 dBgidfm

S0 dBgm

40 dBgy, | PR merT——_ L whisss
_ '

30 degid/

20 degid/m

10 deyv/m

O dBpsv/mr

Start 1.0 GHz 2001 pts Blop 3.0 GHz

The peak shown in the plot above the limit is the carrier frequency.

- Middle Channel:

Spectrum I lnn]
Ref Level 80,00 dBpv,/m & RBW 1 MHz

At O & SWT 13 @ VAW 3 MHZ  Mode Auto Sweep
TOF
@ 1PE View @2y View

4000 dipbm

O By

&0 dBgi/m:

3 4000 diyiy

S0 degrd/m |

40 s ! - S ——

30 deg i)

20 degivm

10 deu,

O B

-10 d uVim

Stort 1.0 GHz 30000 pts Stop 3.0 GHz
e — —

The peak shown in the plot above the limit is the carrier frequency.
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DEKRA Testing and Certification, S.A.U.

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

C.ILF. A29 507 456

- High Channel:

= [

Ruf Level 90,00 dBu,/m & RBW 1MHz
Att 0dB & SWT 1z @ VBW 3 MH:  Mode Swesp
TDF

@ 1Pk View@IZAv View

20 dByiv/m

D1 74.000 By

70 dEtgid/m

&0 dBgidfm

S0 dBgm

20 deyrsm

10 deyvim

0 dBi/m

Start 1.0 GHz 3MUEIEIS Blop 3.0 GHz

The peak shown in the plot above the limit is the carrier frequency.
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DEKRA Testing and Certification, S.A.U.

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

C.ILF. A29 507 456

FREQUENCY RANGE 3 - 17 GHz

- Low Channel:

(Specmm ) (=]

Ref Loval 20,00 dBuv/m & RBW 1 M-z

o At Odl & SWT 15 & VAW 3 M2 Mode Swesp
TOF

@ 1Pk View eI Av View
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- Middle Channel:

Spectrum
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A
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DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia,

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
C.I.LF. A29 507 456

- High Channel:
Spectrum I

> DEKRA
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DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia,

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
C.I.LF. A29 507 456

FREQUENCY RANGE 17 - 26 GHz

- Low Channel:

Spectrum
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Spectrum [?|
Ref Lewel ©0.00 dBpy/m - RBW 1 MHEz
poe ARE OdE & 8WT 1z & VBW 3 MHZ Mode Swoep
TOF

| RS PR

01 74000 deuvin
70 dB

&0 dBuvm:

S0 dBuvm

40 dapvm

=0 dBu

b Lot i,

10 dapvim

. e Lkl P
WW—-———-—.' w witigy¥

20 dipiim-

o sl o d

0 dBuvim

100 B

Htart 17.0 GHz

GO000 pts

Stop 26.0 GH

Report No: (NIE) 59212RRF.002

Page 25 of 108

2019-07-03



DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia,
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.ILF. A29 507 456

- High Channel:

J ALE
TOF

Spectrum

> DEKRA
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DEKRA Testing and Certification, S.A.U.

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

C.ILF. A29 507 456

FREQUENCY RANGE 2.31 - 2.39 GHz (Restricted Band 1)

- Low Channel:

Spectrum I lmﬂ
Ruf Level 80,00 dBuv,m w RBW 1 MH:z

Att 0dE & SWT L3 @ VAW 3 MHr  Mode Auto Sweep
TOF

@ 1Pk View@2Av View
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- Middle Channel:

Com &)
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TOF
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DEKRA Testing and Certification, S.

Parque Tecnoldgico de Andalucia,

A.U.

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

C.ILF. A29 507 456

- High Channel:
Spectrum I

> DEKRA

Raf Lovel 80,00 dBpv/m

TOF

= RBW 1 MHz

AL Dd8 & SWT Ls & VBW 3IMH:  Mode Auto Swasp

@ 1P Ve @AY Viaw

70 deaiv)
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10 dBgivy

0 By

-10 dByfm
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20000 pts
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DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia, D E K R A
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.ILF. A29 507 456

FREQUENCY RANGE 2.4835 - 2.5 GHz (Restricted Band 2)

- Low Channel:

Spectrum

Ruf Level 80,00 dBuv,m ® RBW 1MH:z

Att 0dE & SWT L3 @ VAW 3 MHr  Mode Auto Sweep
TOF

@ 1Pk View eI Av View
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- Middle Channel:

Spectrum
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DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia, D E K R A
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.ILF. A29 507 456

- High Channel:
Spectrum I

Ruf Lovel 80,00 dBuY/m & RBW 1MHz
ALt 0dB & SWT Lz & VAW 3 MHr Mode Auto Sweep
TOF

@ 1Pk View @I Av View
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Htart 2 4835 GH2

30000 pe
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DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - Espafa
C.I.LF. A29 507 456

D DEKRA

RADIATED WHILE CHARGING:

Frequency range 30 MHz - 1 GHz.

The spurious signals detected do not depend on the operating channel.

Spurious emissions at less than 20 dB of the limit:

Spurious Emission Level N~ Measurement
Detector Polarization Uncertainty
frequency (MHz) (dBuv/m) (dB)
56.174 Quasi peak 26.5 V <+ 3.88
190.325 Quasi peak 23.7 H <+ 3.88

Freguency range 1 - 26 GHz.

The results in the next tables show the maximum measured levels in the 1-26 GHz range including the restricted
bands 2.31-2.39 GHz and 2.4835-2.5 GHz (see next plots).

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

- Low Channel (2402 MHZz):

Spurious frequency Detector Emission Level Polarization Measurement
(GH2) (dBpv/m) Uncertainty (dB)
2.33303 Peak 52.42 H <+3.70
2.49886 Peak 53.18 H <+3.70
4.80354 Peak 39.12 \Y <+3.70
21.62015 Peak 42.24 H <+3.70
- Middle Channel (2440 MHz):
Spurious frequency Detector Emission Level Polarization Measurement
(GH2) (dBpv/m) Uncertainty (dB)
2.32663 Peak 52.60 H <+3.70
2.48968 Peak 53.95 \Y <+3.70
4.87944 Peak 39.83 \Y <+3.70
21.95785 Peak 42.58 \Y; <+3.70
- High Channel (2480 MHz):
Spurious frequency Detector Emission Level Polarization Measurement
(GH2) (dBuVv/m) Uncertainty (dB)
2.31239 Peak 52.61 H <+3.70
Peak 58.01 <+3.70
2.48389 Average 40.79 H <+3.70
4.95977 Peak 40.36 \Y <+3.70
22.31735 Peak 45.18 \Y <+3.70

Verdict: PASS
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia, D E K R A
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.ILF. A29 507 456

FREQUENCY RANGE 30 MHz - 1 GHz

The spurious signals detected do not depend on the operating channel, so valid for Low, Middle and High
Channels.

Spectrum (%) [T]

Raf Level 70,00 dBpy,/m ® RBW 100 kHz
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DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia,

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
C.I.LF. A29 507 456

FREQUENCY RANGE 1 - 3 GHz

- Low Channel:

Spectrum I

> DEKRA

Ruf Lovel 90,00 BV m & RBW 1 WAz
Att DdB @ SWT 15 & VBW 3 Mur
TOF

Mode Swesp

@17 View @AY View
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The peak shown in the plot above the limit is the carrier frequency.

- Middle Channel:
Spectrum I

Ruf Level 90,00 dBptym & RBW 1 MH:z
Att OB & SWT 13 @& VBW 3 MHs
TDF

Mode Sweesp
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The peak shown in the plot above the limit is the carrier frequency.
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DEKRA Testing and Certification, S.A.U.

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

C.ILF. A29 507 456

- High Channel:

= [

Ruf Level 90,00 dBu,/m & RBW 1MHz
Att 0dB & SWT 1z @ VBW 3 MH:  Mode Swesp
TDF

@ 1Pk View@IZAv View
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S0 dBgm
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20 deyrsm

10 deyvim

0 dBi/m

Start 1.0 GHz 3MUEIEIS Blop 3.0 GHz

The peak shown in the plot above the limit is the carrier frequency.
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DEKRA Testing and Certification, S.A.U.

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

C.ILF. A29 507 456

FREQUENCY RANGE 3 - 17 GHz

- Low Channel:

(Specrom ) (E]
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia, D E K RA
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
C.I.LF. A29 507 456
- High Channel:
Spectrum I
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia,
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.ILF. A29 507 456

FREQUENCY RANGE 17 - 26 GHz

- Low Channel:

Spectrum I
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DEKRA Testing and Certification, S.A.U.

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

C.I.F. A29 507 456
- High Channel:

Spectrum I ot
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia,

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia > D E K RA
C.LF. A29 507 456

FREQUENCY RANGE 2.31 - 2.39 GHz (Restricted Band 1)

- Low Channel:

Spectrum l“n|
Ruf Level 80,00 dBuv,/m ® RBW 1MH:z
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia,
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.ILF. A29 507 456

- High Channel:

> DEKRA
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia,

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

C.ILF. A29 507 456

Espafia

FREQUENCY RANGE 2.4835 - 2.5 GHz (Restricted Band 2)

- Low Channel:

Spectrum I
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia,

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

C.ILF. A29 507 456

- High Channel:
Spectrum I
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@ 1P Ve @AY Viaw

01 74,000 dBjAym

70 deaiv)

50 dBgivm

30 degiv)m

20 dEv))

10 dBg

0 dBAsm

-10 dByfm

20000 pts

Stap 2.5 GHz_
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Appendix B: Test results. Bluetooth Basic Rate
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TEST CONDITIONS .....ctiie ittt ettt e st e st e st te e st e e ssteeasteeeasaeeaateeeasaeeasteeanseeeasbeeensee e s seeanteeeaseeennseeensaeeansenennnenn 45
(@ ot o] 1= To I = =T o 11/ T | o TSP 47
Section 15.249 Subclause (a) / RSS-210 B.10. (a) Field strength of fundamental and harmonics emissions .....49

Section 15.249 Subclause (d) / RSS-210 B.10. (b) Emissions radiated outside of the specific frequency bands52
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TEST CONDITIONS

POWER SUPPLY (V):
V nominal: 3.7 vdc
Type of power supply: DC rechargeable battery; battery charging case supplied by a power supply 5 Vdc.
Type of antenna: Small magnetic loop antenna.

Declared antenna gain: - 12 dBi

TEST FREQUENCIES:

Low Channel: 2402 MHz
Middle Channel: 2441 MHz
High Channel: 2480 MHz

CONDUCTED MEASUREMENTS

The equipment under test was set up in a shielded room and it is connected to the spectrum analyser using a low
loss RF cable. The reading of the spectrum analyser is corrected taking into account the cable loss.

SPECTRUM
EUT ANALYZER

RADIATED MEASUREMENTS

All radiated tests were performed in a semi-anechoic chamber. The measurement antenna is situated at a distance
of 3 m for the frequency range 30 MHz-1000 MHz (30 MHz-1000 MHz Bilog antenna) and at a distance of 1m for
the frequency range 1 GHz-26 GHz (1 GHz-18 GHz Double ridge horn antenna and 18 GHz-40 GHz horn
antenna).

For radiated emissions in the range 1 GHz-26 GHz that is performed at a distance closer than the specified
distance, an inverse proportionality factor of 20 dB per decade is used to normalize the measured data for
determining compliance.

The equipment under test was set up on a non-conductive platform above the ground plane and the situation and
orientation was varied to find the maximum radiated emission. It was also rotated 360° and the antenna height was
varied from 1 to 4 meters to find the maximum radiated emission.

Measurements were made in both horizontal and vertical planes of polarization.
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Radiated measurements setup f <1 GHz:

Spectrum analyser

D DEKRA

ANECHOIC CHAMBER
o .
Measuring 360 %o:)a{‘[mg
Antenna able
‘ ‘ Device Und
| 3 m distance Test
i ]
T
AntennaMast
| (Antennaheight variation: 1-4 m)

Shielded Control RoomFor

Radiated Measurements

Radiated measurements setup f > 1 GHz:

Preamplifier

Horn antenna

VWWWWWWWWWWWWWWWWWAVWY

EUT

1 m distance

-

Spectrum
analyser

Shielded control room for
radiated measurements
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RESULTS:

Occupied Bandwidth

> DEKRA

Low Channel
2402 MHz

Middle Channel
2441 MHz

High Channel
2480 MHz

99% Bandwidth (MHz)

0.9739589

0.9742761

0.9746551

Measurement Uncertainty (kHz)

<+5.00

- Low Channel:

3 Agilent

Ref 18 dBm

#Atten 18 dB

#Peak

A

Y \Vm

T

LeAw

Ml 52

Center 2.402 000 GHz
#Res BW 30 kHz

#VBW 108 kHz

Occupied Bandwidth
973.9589 kHz

Transmit Fregq Error
% dB Bandwidth

-6.156 kHz
1.855 MHz

Span 5 MHz

Sweep 5.328 ms (1000 pts)

Occ BH % Pwr 99.08 ¥
®x dB -20.60 dB
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- Middle Channel:

> DEKRA

LagAw
Ml 352

#Atten 12 dB

Vashl

¥

W

" g

vd

Center 2.441 880 GHz
#Res BW 30 kHz

Occupied Bandwidth

#BW 108 kHz

974.2761 kHz

Transmit Freg Error  -2.245 kHz
% dB Bandwuidth 1.853 MHz

Occ BH %
b

Span 5 MHz
Sweep 5.328 ms (1008 pts)

Pur

99.08 %

dB -z20.08 dB

- High Channel:

3 Agilent

Ref 18 dBm

#Peak

LagAw
Ml 352

#Atten 18 dB

=

oy

\ e
v

T

L L

Center 2.480 080 GHz
#Res BW 30 kHz

Occupied Bandwidth

#BW 108 kHz

974.6551 kHz

Transmit Freg Error  -6.812 kHz
% dB Bandwuidth 1.855 MHz

Occ BH %
b

Span 5 MHz
Sweep 5.328 ms (1008 pts)

Pur

99.08 %

dB -z20.08 dB
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D DEKRA

Section 15.249 Subclause (a) / RSS-210 B.10. (a) Field strength of fundamental and
harmonics emissions

SPECIFICATION:

The field strength of emissions from intentional radiators shall comply with the following

Fundamental Field strength of Field strength Measurement

frequency (MHz) fundamental (mV/m) (dBuv/m) distance (m)
902 - 928 50 93.98 3
2400 — 2483.5 50 93.98 3
5725 - 5875 50 93.98 3
24000-24250 250 107.96 3

For frequencies above 1000 MHz, the above field strength limits are based on average limits. However, the peak
field strength of any emission shall not exceed the maximum permitted average limits specified above by more than
20 dB under any condition of modulation.

RESULTS:
Low Channel Middle Channel High Channel
2402 MHz 2440 MHz 2480 MHz
Average Field Strength (dBuV/m) 78.19 79.79 79.81

Peak Field Strength (dBuV/m) 78.74 80.29 80.30

Measurement Uncertainty (dB) <+3.05
Verdict: PASS
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- Low Channel:

B DEKRA

Spectrum l?
Rof Level 90,00 diuv/m & RBW 2 MHz
ALt 0HB & SWT Lz & VAW 10 MH:  Mode auto Sweep
TOF
@ 1Pk View @2 Av View
Mi[1] PR dRpV Sm
210199500 GHz
M2[2] 7819 dEjpv /m)
Z2.30197 500 GHz|
20 dBgivm
[T
70 degietm ] ::: e »
" u 3
o Y B SR 1T S
- ;ﬁ}]‘rwhw - e w i"w*n] -y
b o |
T -
s
0 dewfr .
. ~
40 dBg
30 degrd/
20 deyiv/!
10 deyvim
0 dBi/m
CF 2--!0_2 GH2 l_l]l!tl pre Gjan 10.0 MHz2
- Middle Channel:
Spectrum IT
Ruf Level 20,00 dBulm W RBW 3 MHz
Atk 06k & SWT 15 @ VAW 10 MH:  Mode auto Swesp
TOF
@ 1Pk VieweIay View
Mi[1] 0,29 depy /m
2.44084500 GHz
it M2[2] 70,79 dBp )
S0 dagvim L v "2 —— 244101500 GHZ
et i
o ot g
S [
70 degr) e !
i ek ity
il Imum\l"l"tl'ﬂl"‘ B -] \‘"i"ih"!lnlr' B8N s
e ] ™~ TV A
njl_\rh i R ﬂ Ay
&0 dByivim ]
/ ‘-\\
/.// \\
1) e =
40 dEgi/m
30 degnd/m
20 degi/m
10 dBanv/m
0 dBipim:
CF 2,441 GH2 l_l]l]tl pts Kpan 10.0 MH2
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- High Channel:
Spectrum I

> DEKRA

&

Ruf Lovel 90,00 dBuav,m & RBW 32 MHz
Att 0dE & SWT L3 @ VAW 10 MHr  Mode Auto Swesp
TOF

@ 1Pk View eI Av View

30 dByiv

MI[1]

M2[21

B0.30 dBpy /m
2.47994500 GHz
79,491 dBpY S|
2.47999300 GHz|

o

T
-

g Y
Ry
"“—\_HH 8

g

70 digid/m "d‘ &y

A JIJW llhu.f

L™

laTT™
Sl

5
-

f//
S0 e

ihrrimjli“"im"‘:l“fu

\\\.
.

.

40 dBpv/m

30 degry/m

20 deyrgr

10 dEwnv/m-

0 dBm

CF 248 GH2 1000 pts

Span 10.0 MHz
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D DEKRA

Section 15.249 Subclause (d) / RSS-210 B.10. (b) Emissions radiated outside of the
specific frequency bands

SPECIFICATION:

The field strength of harmonics from intentional radiators shall comply with the following

Fundamental Field strength of Field strength of Measurement

frequency (MHz) harmonics (uV/m) harmonics (dBuV/m) distance (m)
902 - 928 500 54 3
2400 — 2483.5 500 54 3
5725 - 5875 500 54 3
24000-24250 2500 67.96 3

Emissions radiated outside of the specific frequency bands, except for harmonics, shall be attenuated by at least
50 dB below the level of fundamental or to the general radiated emission limits specified in section 15.209:

Frequency Range Field strength (uv/m) Field strength Measurement
(MH2z) (dBuVv/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

Whichever is the lesser attenuation.

RESULTS:

The situation and orientation was varied to find the maximum radiated emission. It was also rotated 360° and the
antenna height was varied from 1 to 4 meters to find the maximum radiated emission.

Measurements were made in both horizontal and vertical planes of polarization.

All tests were performed in a semi-anechoic chamber at a distance of 3 m for the frequency range 30 MHz-1000
MHz and at distance of 1m for the frequency range 1 GHz-26 GHz.

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

Frequency range 30 MHz - 1 GHz.

The spurious signals detected do not depend on the operating channel.

No spurious emissions were found at less than 20 dB of the limit.

Frequency range 1 - 26 GHz.

The results in the next tables show the maximum measured levels in the 1-26 GHz range including the restricted
bands 2.31-2.39 GHz and 2.4835-2.5 GHz (see next plots).

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

- Low Channel (2402 MHz):

Spurious frequency Detector Emission Level Polarization Measurement
(GH2z) (dBuv/m) Uncertainty (dB)
2.37395 Peak 51.84 \Y <+3.70
2.48360 Peak 52.98 H <+3.70
4.80390 Peak 40.98 \Y <+3.70
- Middle Channel (2440 MHz):
Spurious frequency Detector Emission Level Polarization Measurement
(GH2) (dBuVv/m) Uncertainty (dB)
4.88183 Peak 44.86 \Y <+3.70
21.96785 Peak 43.27 V <+3.70
- High Channel (2480 MHz):
Spurious frequency Detector Emission Level Polarization Measurement
(GH2) (dBuVv/m) Uncertainty (dB)
2.34510 Peak 51.75 H <+3.70
Peak 56.04 <+3.70
2.48415 Average 41.10 H <+3.70
4.96023 Peak 41.24 \Y; <+3.70
22.32125 Peak 44.17 H <+3.70

Verdict: PASS
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FREQUENCY RANGE 30 MHz - 1 GHz

The spurious signals detected do not depend on the operating channel, so valid for Low, Middle and High
Channels.

Spectrum () s
Raf Level 70.00 dBpy/m & RBW 100 kHz
= ALt Ode B8BWT 30 ms & YBW 2300 kHz Mode Swesp Input 1 AC
TDF
@ 1Pk View
G0 dBpfm
50 dBpvfm

T

.—'-_'"'Jn ' ’—

30 divim

20 dBuvfm

I fr

0 dByiv/m-

10 dByivrr

20 dayfm

Start 0.0 MHz

30000 pts Stop 1.0 GHz
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FREQUENCY RANGE 1 - 3 GHz

- Low Channel:

Spectrum I

> DEKRA

Ref Lovael 20.00 daut/m = RBW 1 MHz

b Att Odl & SWT 15 & VAW 3 MH:  Mode Sweep
TOF

@17 View @AY View

01 Fe000 dBAym

70 deaiv)

50 dBgiv'm

54.000 dBpm

S0 dBgivim

40 dBgivf

Ll

30 digivm

20 degiv/s

10 dBgid

0 dBjAm

-10) dByvfm

| Start 1.0 GHz

0000 pts

The peak shown in the plot above the limit is the carrier frequency.

- Middle Channel:

Spectrum

Stop 9.0 GHz _

()

Ruf Lovel 90,00 dBuv/m & RBW 1MH:z

Att 0dB & SWT 13 @ VBW 3MH:  Mode Swesp
TOF

@ 1Pk View @I A View

20 dByivm

D1 74.000 By

70 dEtgid/m

&0 dBgifm

D2 54.000 dByviime
S0 dEgvm

20 degad/m

10 e/ m

0 dBn/m

Start 1.0 GHz

SO000 prs

Blop 3.0 GHz

The peak shown in the plot above the limit is the carrier frequency.
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- High Channel:

Spectrum | lﬂl‘:l|
Ruf Level 20,00 dBut,/m & RBW 1MHz
ALt 0HB & SWT Lz @ VBW IMHr  Mode Swesp
TDF
@ 1Pk View@IZAv View

G174 000 A8

70 dBygiv/m

&0 dBgim

0 dEm - 2 . . SPRORTY e esenati

e
30 degvim

20 deg

10 degid/m

Q dBpfm

-10 clgpvim

Start 1.0 GHz 3MUEIEIS Blop 3.0 GHz

The peak shown in the plot above the limit is the carrier frequency.
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FREQUENCY RANGE 3 - 17 GHz

- Low Channel:

Spectrum I

(=)
Ref Lovol 20.00 dBuv/m & RBW 1 M-z
o At Odl & SWT 15 & VAW 3 M2 Mode Swesp
TOF

@ 1Pk View eI Av View

©1 74000 dBjaven

70 dBgiv

&0 dEgivm

OO0 B/

S0 dByivim

) g/ m

10 ey

0 dBvim

-10 gV m

tarl 3.00GH:

A0000 pis Slop 17.0 GHz

- Middle Channel:
Specnum I

(%]
A
Ref Loval 20.00 dBpv/m & RBW 1 M-z
j& Att OdE & BWT 1= & VBW 3 M Mode Swesp
TOF

@ 1Pk View@ZAv View

C1 74 000 By

70 dBgiv

&0 dEgim

OO0 B/

S0 dByivim

it

10 g

0 dBim

-10 dBpvfm

Start 3.00GHz SO000 pis Stop 17.0 GHz
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- High Channel:

Spectrum I

Ref Loval 20000 dBpvm & RBW I M-z

Jo At OdE & BWT 135 & VAW 3 M-z
TOF

@ 1Pk View@2Av View

Mode Swesp

1 78 000 dBpor
70 dByim
&0 dBgi/m
0F 54,000 BV
S0 dByiv/m

I dBy/m

e e
10 dBgdm
o depym
-10 dBpv/m
Start 3.00GH2 SO0 s

Biop 17.0 GHz
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FREQUENCY RANGE 17 - 26 GHz

- Low Channel:

Spectrum |

Ref Level £0.00 dBpy,/m

TOF

jo ARE Ode & 8WT 1z

& RBW 1 MHz
= VBW 3 MHz

Mode Swasp

ot vieweziy view

vl 74000 dBuvine

70 dBuvm

&0 dButim

S0 dBpim

=0 dBuv/m

s
i b

20 dium-

10 dapim

0 dBuvym:

10 dBpAim

Htart 17.0 GHx

0000 pis

Stop 260 GHz

- Middle Channel:

Spectrum
Ref Level ©0.00 dBpy/m

p ALE Od8 & BWT 1z
TOF

W RBW 1 MHZ
= VBW 3 MHz

Made Swaep

LB it ittt

[l 74000 dButinr
70 dBpvim

&0 dephym:

S0 dBuvm

440 B/ m

=0 dBpm

i
e R

20 dbpvim-

10 dEpm

0 deuvim

10 B

Htart 17.0 GHz

A0000 pts

Stop 26.0 GH:
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- High Channel:

Spectrum | [§|

Ref Level £0.00 dBpy/m & RBW 1 MHz
Jo ARE Ode & SWT 1: & VBW 3 MHz Mode Swaep
TOF

@ 1Pk View @24y Visw

vl 74000 dBuvine

70 dBuvm

&0 dButim

S0 dBpim

=0 dBuv/m

= - e s
O I O T P \apbuinsts Wi s =

e T 1 1 i : i . B

10 dapim

0 dBuvdm:

10 dBpAim

Htart 17.0 GHx S0 pi s - St op 260 GH:
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FREQUENCY RANGE 2.31 - 2.39 GHz (Restricted Band 1)

- Low Channel:

(Specmm ) (=]

Ref Loval 20,00 dBuv/m & RBW I M-z

fo At Odl & SWT 15 & VAW 3 M- Mode Swesp
TOF
@ 1Pk Viewe2Av View

©1 74000 dBjavjen

70 dBgiv

&0 degim

30 depv/m

20 degv/m

10 degm

0 dBpvim

-10 clgpvfm

Starl 2.31 GHz 0000 pte

Stop 2,30 GHz

- Middle Channel:

Spectrum

%]
Ruf Level 80,00 dBut/m & RBW 1MH:z

At 0B & SBWT Lz @ VBW 3 MH:  Mode Auto Sweep
TOF

@ 1Pk Viewe2Ay View

©1 74000 dBjaen

70 By

&0 dEgm

30 degv/m

20 dBu/m

10 dBgivm

0 depvim

-10 v m

Starl 2.31 GHz

SO0 pis Slop 2,99 GHz
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- High Channel:

= [P

Ruf Lovel 80,00 dBuY/m & RBW 1MHz
ALt 0d8 & SWT Lz & VBW 3 MHr  Mode Sweep
TOF

@ 1Pk View @I Av View

C1 74 000 A8

70 dBghdfm

&0 dBgi/m

30 deym

20 degr/m

10 dBgm

Q dEpvim

-10 dBpv/m

Htart 231 GHe 0000 pte stop 2.90 GHz
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FREQUENCY RANGE 2.4835 - 2.5 GHz (Restricted Band 2)

- Low Channel:

Spectrum I

TOE

Ref Leval 30.00 dap¥/m
jo Att Ode & BWT 135 & YBW 3 MH:

w RBW 1 MHz

Mode Sween

— -
@10k View @iy Viaw

01

70 dByv

74000 dByAYm

&0 dByiv/m

30 degiv)m

20 dev))

10 dBgv

0 dBAsm

-10 dByfm

Start 2,405 GHz

30000 pts

- Middle Channel:

Spectrum

TOF

Ruf Level 80,00 dBav/m
Att 06 & SWT 15 @ VAW 3 MHr

& RBW 1MH:z

Mode Auts Sweep

@ 1PE View 2 Ay View

Ti

70 deghm

100 e1By v

&0 dBgi/m

30 deym

20 deyrd/m

10 degim

Q dBpiim

-10 dBpv/m

Htart 2 4835 GH2

SO0 s

EILE 2.5 GHz
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- High Channel:

= [P

Ruf Lovel 80,00 dBuY/m & RBW 1MHz
ALt 0d8 & SWT Lz & VBW 3 MHr  Mode Sweep
TOF

@ 1Pk View @I Av View

C1 74 000 A8

70 dBghdfm

&0 dBgi/m

30 deym

20 degr/m

10 dBgm

Q dEpvim

-10 dBpv/m

Start 2 4835 GH2 0000 pte

EIAJE 2.5 GHz
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Appendix C: Test results. Proprietary protocol DM
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Section 15.249 Subclause (d) / RSS-210 B.10. (b) Emissions radiated outside of the specific frequency bands74
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TEST CONDITIONS

POWER SUPPLY (V):
V nominal: 3.7 vdc
Type of power supply: DC rechargeable battery; battery charging case supplied by a power supply 5 Vdc.
Type of antenna: Small magnetic loop antenna.

Declared antenna gain: - 12 dBi

TEST FREQUENCIES:

Low Channel: 2402 MHz
Middle Channel: 2440 MHz
High Channel: 2480 MHz

CONDUCTED MEASUREMENTS

The equipment under test was set up in a shielded room and it is connected to the spectrum analyser using a low
loss RF cable. The reading of the spectrum analyser is corrected taking into account the cable loss.

SPECTRUM
EUT ANALYZER

RADIATED MEASUREMENTS

All radiated tests were performed in a semi-anechoic chamber. The measurement antenna is situated at a distance
of 3 m for the frequency range 30 MHz-1000 MHz (30 MHz-1000 MHz Bilog antenna) and at a distance of 1m for
the frequency range 1 GHz-26 GHz (1 GHz-18 GHz Double ridge horn antenna and 18 GHz-40 GHz horn
antenna).

For radiated emissions in the range 1 GHz-26 GHz that is performed at a distance closer than the specified
distance, an inverse proportionality factor of 20 dB per decade is used to normalize the measured data for
determining compliance.

The equipment under test was set up on a non-conductive platform above the ground plane and the situation and
orientation was varied to find the maximum radiated emission. It was also rotated 360° and the antenna height was
varied from 1 to 4 meters to find the maximum radiated emission.

Measurements were made in both horizontal and vertical planes of polarization.
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Radiated measurements setup f <1 GHz:

Spectrum analyser

D DEKRA

ANECHOIC CHAMBER
o .
Measuring 360 %o:)a{‘[mg
Antenna able
‘ ‘ Device Und
| 3 m distance Test
i ]
T
AntennaMast
| (Antennaheight variation: 1-4 m)

Shielded Control RoomFor

Radiated Measurements

Radiated measurements setup f > 1 GHz:

Preamplifier

Horn antenna

VWWWWWWWWWWWWWWWWWAVWY

EUT

1 m distance

-

Spectrum
analyser

Shielded control room for
radiated measurements

Report No: (NIE) 59212RRF.002

Page 68 of 108

2019-07-03



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

C.I.LF. A29 507 456

Occupied Bandwidth

RESULTS:
Low Channel Middle Channel High Channel
2402 MHz 2440 MHz 2480 MHz
99% Bandwidth (MHz) 1.8872 1.8914 1.8890
Measurement Uncertainty (kHz) <+5.00
- Low Channel:
3 Agilent
Ref 18 dBm #Atten 18 dB
#Peak
Log
16 "\
4B/ P{\ﬂ_.'m‘ %"'\ o
Offst R VRS
3.1 A A
LTS VAlN)
VAR VoA
LeAw
M1 52
Center 2.402 800 GHz Span 5 MHz
#Res BW 30 kHz #VBH 106 kHz Sweep 5.328 ms (1000 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
1.8872 MHz ¥ dB 2080 dB

Transmit Fregq Error -702.931 Hz
% dB Bandwuidth 1.882 MHz
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- Middle Channel:

> DEKRA

3 Agilent

Ref 18

dBm

#Atten 18 dB

#Peak

_f-mf“"‘\ﬁ\f\

v N

H’\;\.ﬁ(&

J}_MJ'-J

M,

AR

7

AV

iV

LagAw

Ml 52

Center 2.448 BB GHz

#Res B

W 38 kHz

Occupied Bandwidth

Transmit Fre¢ Error

1.8914 MHz

¥ dB Bandwidth 1.883 MHz

-4.296 kHz

#BW 108 kHz

Span 5 MHz

Sweep 5.328 ms (1008 pts)

Occ BH % Pwr
% dB

99.08 %
-20.08 dB

- High Channel:

3 Agilent

Ref 18
#Peak

LagAw
Ml 352

dBm

#Atten 18 dB

pr\f\ﬂ LTI

0p

7

Al

Wi

W
v

YA

Center 2.480 080 GHz
#Res BW 30 kHz

Occupied Bandwidth

Transmit Fre¢ Error

1.8890 MHz

¥ dB Bandwidth 1.883 MHz

-2.642 kHz

#BW 108 kHz

Span 5 MHz

Sweep 5.328 ms (1008 pts)

Occ BH % Pwr
% dB

99.08 %
-20.08 dB
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Section 15.249 Subclause (a) / RSS-210 B.10. (a) Field strength of fundamental and
harmonics emissions

SPECIFICATION:

The field strength of emissions from intentional radiators shall comply with the following

Fundamental Field strength of Field strength Measurement

frequency (MHz) fundamental (mV/m) (dBuv/m) distance (m)
902 - 928 50 93.98 3
2400 — 2483.5 50 93.98 3
5725 - 5875 50 93.98 3
24000-24250 250 107.96 3

For frequencies above 1000 MHz, the above field strength limits are based on average limits. However, the peak
field strength of any emission shall not exceed the maximum permitted average limits specified above by more than
20 dB under any condition of modulation.

RESULTS:
Low Channel Middle Channel High Channel
2402 MHz 2440 MHz 2480 MHz
Average Field Strength (dBuV/m) 78.27 78.71 78.94

Peak Field Strength (dBuV/m) 78.73 79.39 79.53

Measurement Uncertainty (dB) <+3.05
Verdict: PASS
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- Low Channel:

> DEKRA

(=]

Spectrum
Rof Level 90,00 diuv/m & RBW 2 MHz
ALt 0k & SWT Lg @ VAW 10 MH:  Mode auto Sweep
TOF
@ 1Pk View @2 Av View
mMz[2] FE.2T dRpV Sm
240199500 GHz
M1[1] 78,71 dEpY )
M1 4 Z2.30L79500 GHz|
20 dBgivm ¥
e
DR s o [ i |
s il =
70 digietm — — ;_ =
—
b= }/’ o "\"-MJ,‘I,J\,\ d
b ot el T
| 7 “ 'il'flﬁquv‘m .f
&0 dBgidfm 7
P
P ‘\\\
g
50 gagm- ~
&5 =
40 dBg
30 degrd/
20 dega
10 deyvim
0 dBi/m
CF 2--!0_2 GH2 l_l]lJO pre Bjdll 10.0 MHz2
- Middle Channel:
Spectrum l?
Ruf Level 90,00 dBuv/m & RBW 2 MH:z
Att 0db & SWT L3 @ VAW 10 MH:  Mode Auto Sweep
TOF
@17k View @2 av View
MI[1] 79,00 dBpv Sm
2.41033500 GHz
M2[2] 7871 dBp\ S
2 44000500 GHzl
a0 degi)
70 ditgd) et Mo
m e S
.Jw'ﬂ\—"r‘w-. e T \"- nﬂml‘ldﬂul T
| M / W Wy i M
Iﬁmrﬁhi("uﬂ < il i
LAl - o
50 ue{
-
40 dEg/m
30 degrdf
20 degi))
10 dBuvim
0 dB/m:
CF 244 GH2 l_l]lJEl pts ejdll 1000 MH2
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- High Channel:

Spectrum

>

DEKRA

&

Ruf Level 90,00 dBuv/m

W RBW 3 MHz

Attt 0dB & SWT 1= @ VAW 10 MH:
TOF
@ 1Pk View eI Av View
| MI[1] 7951 dBEpV /m
2.18024500 GHz
M2[2] 78,94 dBpY S|
L 2.47997 300 GHz|
20 degiv)m = —— -
—
_\"‘_\"_\-‘. 1 —
. i
L e
70 degid/m o S
gt T sl
T
| e 1w e ‘H“‘x Wt‘wnww\\‘m‘w‘%
| W - ~.
&0 dByiv/m "\\\\
// N\»\
;1 v =
40 dBpv/m
30 deyrv/m
20 degrn
10 dEwnv/m-
0 B -
CF 2.48 GH2 l_lllJCI prs Span 10.0 MH2
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Section 15.249 Subclause (d) / RSS-210 B.10. (b) Emissions radiated outside of the
specific frequency bands

SPECIFICATION:

The field strength of harmonics from intentional radiators shall comply with the following

Fundamental Field strength of Field strength of Measurement

frequency (MHz) harmonics (uV/m) harmonics (dBuV/m) distance (m)
902 - 928 500 54 3
2400 — 2483.5 500 54 3
5725 - 5875 500 54 3
24000-24250 2500 67.96 3

Emissions radiated outside of the specific frequency bands, except for harmonics, shall be attenuated by at least
50 dB below the level of fundamental or to the general radiated emission limits specified in section 15.209:

Frequency Range Field strength (uv/m) Field strength Measurement
(MH2z) (dBuVv/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

Whichever is the lesser attenuation.

RESULTS:

The situation and orientation was varied to find the maximum radiated emission. It was also rotated 360° and the
antenna height was varied from 1 to 4 meters to find the maximum radiated emission.

Measurements were made in both horizontal and vertical planes of polarization.

All tests were performed in a semi-anechoic chamber at a distance of 3 m for the frequency range 30 MHz-1000
MHz and at distance of 1m for the frequency range 1 GHz-26 GHz.

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

Frequency range 30 MHz - 1 GHz.

The spurious signals detected do not depend on the operating channel.

No spurious emissions were found at less than 20 dB from the limit.

Frequency range 1 - 26 GHz.

The results in the next tables show the maximum measured levels in the 1-26 GHz range including the restricted
bands 2.31-2.39 GHz and 2.4835-2.5 GHz (see next plots).

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

- Low Channel (2402 MHZz):

Spurious frequency Detector Emission Level Polarization Measurement
(GH2) (dBuv/m) Uncertainty (dB)
4.80437 Peak 42.45 \Y <+3.70
21.62045 Peak 40.66 \Y <+3.70
- Middle Channel (2440 MH2z):
Spurious frequency Detector Emission Level Polarization Measurement
(GH2) (dBuVv/m) Uncertainty (dB)
4.87950 Peak 44.00 \Y <+3.70
21.95735 Peak 41.57 V <+3.70
- High Channel (2480 MHz):
Spurious frequency Detector Emission Level Polarization Measurement
(GH2) (dBpv/m) Uncertainty (dB)
Peak 57.13 <+3.70
2.48359 Average 41.24 H <+3.70
4.95998 Peak 43.39 \Y <+3.70
22.32275 Peak 43.33 H <+3.70

Verdict: PASS
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FREQUENCY RANGE 30 MHz - 1 GHz

The spurious signals detected do not depend on the operating channel, so valid for Low, Middle and High
Channels.

Spectrum () s
Raf Level 70.00 dBpy/m & RBW 100 kHz
= ALt Ode B8BWT 30 ms & YBW 2300 kHz Mode Swesp Input 1 AC
TDF
@ 1Pk View
G0 dBpfm
50 dBpvfm

T

.—'-_'"'Jn ' ’—

30 divim

0 dByiv/m-

10 dByivrr

20 dayfm

Start 0.0 MHz

30000 pts Stop 1.0 GHz
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FREQUENCY RANGE 1 - 3 GHz

- Low Channel:

(Specrm ) (=)

Rof Level 90,00 dBuv/m & RBW 1MH:z

Att 0B & SWT Lz @ VAW 3IMHr  Mode Swesp
TOF

@ 1Pk View @2 A View

20 dByi/

D1 74000 dBy/ry

70 digie/m

&0 dBgidfm

D2 59,000 gy

S0 dBgm

| poiisapinbivin
40 ey ! . ’ s

30 degn

20 degid/m

10 deyv/m

O dBpsv/mr

Start 1.0 GHz 2001 pts Blop 3.0 GHz

The peak shown in the plot above the limit is the carrier frequency.

- Middle Channel:
Spectrum I l;i]

Ruf Level 00,00 dBpt/m & RBW 1 MHz

Att DdB & BWT L3 & VBW I MH2 Mode Sweep
TOF

@17 View @ IAY Viaw

20 dBaiv)

1 74,000 dBpam

70 dBgivm

&0 dBgivim

40 dBgtvfm = s IR,

30 dEgi

20 digi/

A0 dBgi)

o depafm

Start 1.0 GHz 20000 pts

Stop 9.0 GHz _

The peak shown in the plot above the limit is the carrier frequency.
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- High Channel:

= [

Ruf Level 90,00 dBu,/m & RBW 1MHz
Att 0dB & SWT 1z @ VBW 3 MH:  Mode Swesp
TDF

@ 1Pk View@IZAv View

20 dByiv/m

D1 74.000 By

70 dEtgid/m

&0 dBgidfm

S0 dBgm

| e
40 degiv/m 1 : 4

30 degrd

20 deyrsm

10 deyvim

0 dBi/m

Start 1.0 GHz 3MUEIEIS Blop 3.0 GHz

The peak shown in the plot above the limit is the carrier frequency.
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FREQUENCY RANGE 3 - 17 GHz

- Low Channel:

Spectrum I

(=)
Ref Lovol 20.00 dBuv/m & RBW 1 M-z
o At Odl & SWT 15 & VAW 3 M2 Mode Swesp
TOF

@ 1Pk View eI Av View

©1 74000 dBjaven

70 dBgiv

&0 dEgivm

OO0 B/

S0 dByivim

) g/ m

10 ey

0 dBvim

-10 gV m

tarl 3.00GH:

A0000 pis Slop 17.0 GHz

- Middle Channel:
Specnum I

Ref Lovol 20,00 dBuv/m & RBW 1 M-z

j& Attt OdE & BWT 15 & VBW 3 M-z Mode Swesp
TOF

@ 1Pk Viewe2Av View

C1 748 000 dBjaen

70 deghm

&0 degm

000 By

" 3
PR Y

vim

10 degim

0 dBpim

-10 dlBpvfm

SHtart 3.00GH:

SO000 pts

Stop 17.0 GHz
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- High Channel:
Spectrum I

(®]
Ref Leval 30.00 dBpv/m & REBW 1Mz
fo ALt OdB & SWT 15 & VBW 3 M Mode Swesp
TOF

@ 1Pk View eI Av View

C1 74 000 A8

70 deghm

&0 dBgi/m

DF 54,000 B

S0 dByi/m

I dBy/m

10 dBgm

Q dEpim

-10 dBpv/m

Htart 3.00GH2 SOOI s Biop 17.0 GHz
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FREQUENCY RANGE 17 - 26 GHz

- Low Channel:

Spectrum |

jo ALE
TOF

Ref Level £0.00 dBp™/m

0de & 8WT

1e

& RBW 1 WMHz
- VBW 3 MHZz

Made Swesp

II 1Pk View @24y View

01 74000 dBuvin

70 dEpvim

&0 dipivim

10 gBuNAY

=0 depivim

<40 By

=0 dBjm

W

20 dBpv/m-

10 dipm

O i

-10 B

Htart 170 GHx

SO000 pt s

Stop 260 GHz

- Middle Channel:

Spectrum

f AL
TOF

Ref Lewvel 0000 cByY/m

& RBW 1 MHz

Ol @ GWT 15 & VEW I MHz

Made Sweap

@ 1Pk View @Ay View

01 74000 dBpvr

70 e

&0 dewviim

50 dBpvim

40 daprvim=

30 dBprsfme

P e

e i

20 dBpim

10 daprfm

0 duim

-10 dBghfm

ort 17.0 GHz

20000 pts

Stop 26.0 GHz
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- High Channel:

Spectrim I

Ref Lewal 0000 dByt/ m

TOF

& RBW 1 MHz

joe ALE OB @ GWT 15 & VBW 3 MHz

Maode Sweep

.
@1Pk View@2Ahy View

01 74,000 dipyynr
70 dBprim
&0 i
P2 54000 dBehfm—
50 dBpvm
40 dBpfm

0 dBpr

PV T P

20 dapvim

10 B m

=

-10 dBgh/m

]

art 17.0 GHz

JO000 pts

Stop 26.0 GHz |
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FREQUENCY RANGE 2.31 - 2.39 GHz (Restricted Band 1)

- Low Channel:

(Specmm ) (=]

Ruf Level 80,00 dBuv,m & RBW 1MH:z
Att 0dE & SWT L3 @ VAW 3 MHr  Mode Auto Sweep
TOF

@ 1Pk View eI Av View

©1 74000 dBjavjen

70 dBgiv

&0 degim

30 depv/m

20 degv/m

10 degm

0 dBpvim

-10 clgpvfm

Start 231 GHe A0 pis Stop 2,30 GHz

- Middle Channel:

o (=]

Ruf Level 80,00 dBut/m & RBW 1 MH:z
At 0B & SBWT Lz @ VBW 3 MH:  Mode Auto Sweep
TOF

@ 1Pk Viewe2Ay View

©1 74000 dBjaen

70 By

&0 dEgm

30 degv/m

20 dBu/m

10 dBgivm

0 depvim

-10 v m

Start 231 GHe SO0 pis Slop 2,99 GHz
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- High Channel:
Spectrum I

Ref Level 80.00 dBpV /m
ALt 082 & SWT
TOF

& RBW 1 MHz
15 @ VAW 3 MH: Mode Auto Sweep

1P View @Ay View

70 dBgM

4000 dipy

&0 degivm:

30 deg !

20 degi/m:

10 degd,

O elBRAs

-10 dapuvim

Start 2.31 GHz
e

30000 pts
—

S‘l& 2.39 GHz
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FREQUENCY RANGE 2.4835 - 2.5 GHz (Restricted Band 2)

- Low Channel:

Spectrum I

Ruf Lavel 80.00 dBaV,/m

B> DEKRA

TOF

& RBW 1 MHz

Att 0dE & SWT Lg @ VAW 3 MHr

Mode Auts Sweep

@ 1Pk View eI Av View

70 dBgiv

1 74 000 B

&0 degim

30 dBy/m

20 degv/m

10 degm

0 dBpvim

-10 clgpvfm

tart 24835 GHz

30000 pis

- Middle Channel:

Spectrum

Stop 2.5 GHz

Ruf Level 80,00 dBul/m

TOE

& RBW 1MHz

Att 0dE & SWT 1z @ VAW 3 MHr

Mode Auto Sweep

@ 1Pk Viewe2Ay View

1 74 000 B

70 By

&0 dEgm

30 dBpvi/m

20 dBu/m

10 dBgivm

0 depvim

-10 v m

Start 2 4835 GHz

A0000 pis

Stop 2.5 GHz
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- High Channel:
Spectrum I

Ruf Lovel 80,00 dBuY/m & RBW 1MHz
ALt 0dB & SWT Lz & VAW 3 MHr Mode Auto Sweep
TOF

@ 1Pk View @I Av View

©1 76.000 dBjav

70 dBghdfm

&0 digrdm

30 deym

20 degr/m

10 dBgm

Q dEpvim

-10 dBpv/m

Htart 2 4835 GH2

30000 pe

SIAJE 2.5 GHz
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Appendix D: Test results. Proprietary protocol Flora
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Section 15.249 Subclause (a) / RSS-210 B.10. (a) Field strength of fundamental and harmonics emissions .....93

Section 15.249 Subclause (d) / RSS-210 B.10. (b) Emissions radiated outside of the specific frequency bands 96
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TEST CONDITIONS

POWER SUPPLY (V):
V nominal: 3.7 vdc
Type of power supply: DC rechargeable battery; battery charging case supplied by a power supply 5 Vdc.
Type of antenna: Small magnetic loop antenna.

Declared antenna gain: - 12 dBi

TEST FREQUENCIES:

Low Channel: 2402 MHz
Middle Channel: 2440 MHz
High Channel: 2480 MHz

CONDUCTED MEASUREMENTS

The equipment under test was set up in a shielded room and it is connected to the spectrum analyser using a low
loss RF cable. The reading of the spectrum analyser is corrected taking into account the cable loss.

SPECTRUM
EUT ANALYZER

RADIATED MEASUREMENTS

All radiated tests were performed in a semi-anechoic chamber. The measurement antenna is situated at a distance
of 3 m for the frequency range 30 MHz-1000 MHz (30 MHz-1000 MHz Bilog antenna) and at a distance of 1m for
the frequency range 1 GHz-26 GHz (1 GHz-18 GHz Double ridge horn antenna and 18 GHz-40 GHz horn
antenna).

For radiated emissions in the range 1 GHz-26 GHz that is performed at a distance closer than the specified
distance, an inverse proportionality factor of 20 dB per decade is used to normalize the measured data for
determining compliance.

The equipment under test was set up on a non-conductive platform above the ground plane and the situation and
orientation was varied to find the maximum radiated emission. It was also rotated 360° and the antenna height was
varied from 1 to 4 meters to find the maximum radiated emission.

Measurements were made in both horizontal and vertical planes of polarization.
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Radiated measurements setup f <1 GHz:

Spectrum analyser

D DEKRA

ANECHOIC CHAMBER
o .
Measuring 360 %o:)a{‘[mg
Antenna able
‘ ‘ Device Und
| 3 m distance Test
i ]
T
AntennaMast
| (Antennaheight variation: 1-4 m)

Shielded Control RoomFor

Radiated Measurements

Radiated measurements setup f > 1 GHz:

Preamplifier

Horn antenna

VWWWWWWWWWWWWWWWWWAVWY

EUT

1 m distance

-

Spectrum
analyser

Shielded control room for
radiated measurements
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Occupied Bandwidth

> DEKRA

RESULTS:
Low Channel Middle Channel High Channel
2402 MHz 2440 MHz 2480 MHz
99% Bandwidth (MHz) 2.9070 2.9073 2.9064
Measurement Uncertainty (kHz) <+5.00
- Low Channel:
3 Agilent
Ref 18 dBm #Atten 18 dB
#Peak
Log
16 WAL,
dB/ o
e -7 ‘
4B o Ay
A N
AR .
S
LeAw
M1 52

Center 2.402 000 GHz
#Res BW 51 kHz

Occupied Bandwidth
2.9070 MHz

Transmit Fregq Error  15.645 kHz
% dB Bandwuidth 3.242 MHz

#BW 156 kHz

Span 18 MHz

Sweep 3.73 ms (1008 pts)

Occ BH % Pwr
% dB

99.80 %
-20.08 JB
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- Middle Channel:

3 Agilent

Ref 18 dBm #Atten 18 dB
#Peak

*\/J Y W \"\rf“'“
\\f W

LagAw

Ml 352
Center 2.440 880 GHz Span 18 MHz
#Res BH 51 kHz #+VBH 156 kHz Sweep 3.73 ms (1000 prs)

Occupied Bandwidth Occ BH % PWr  99.80 ¥
2.9073 MHz x dB  -20.00 dB

Transmit Fre¢ Error  11.457 kHz
% dB Bandwuidth 3.241 MHz

- High Channel:

3 Agilent

Ref 18 dBm #Atten 18 dB
#Peak

16 P

S VT
Wy oy

LagAw

Ml 352
Center 2,450 880 GHz Span 18 MHz
#Res BH 51 kHz #+VBH 156 kHz Sweep 3.73 ms (1000 prs)

Occupied Bandwidth Occ BH % PWr  99.80 ¥
2.9064 MH=z x dB  -20.00 dB

Transmit Fre¢ Error  11.148 kHz
% dB Bandwuidth 3.241 MHz
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D DEKRA

Section 15.249 Subclause (a) / RSS-210 B.10. (a) Field strength of fundamental and
harmonics emissions

SPECIFICATION:

The field strength of emissions from intentional radiators shall comply with the following

Fundamental Field strength of Field strength Measurement

frequency (MHz) fundamental (mV/m) (dBuv/m) distance (m)
902 - 928 50 93.98 3
2400 — 2483.5 50 93.98 3
5725 - 5875 50 93.98 3
24000-24250 250 107.96 3

For frequencies above 1000 MHz, the above field strength limits are based on average limits. However, the peak
field strength of any emission shall not exceed the maximum permitted average limits specified above by more than
20 dB under any condition of modulation.

RESULTS:

Low Channel Middle Channel High Channel
2402 MHz 2440 MHz 2480 MHz
Average Field Strength (dBuV/m) 78.36 79.68 77.95
Peak Field Strength (dBuV/m) 79.25 80.51 78.94
Measurement Uncertainty (dB) <+3.05
Verdict: PASS
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- Low Channel:

=l =

Rof Level 90,00 dBuv/m & RBW 2 MHz
ALt 0k & SWT Lg @ VAW 10 MH:  Mode auto Sweep
TOF
@ 1Pk View @2 Av View
Mi[1] 79.25 dBpv /m
2.4026F500 GHz
M2[2] 78,96 dEpY /m)
a0 d ; i Z2.30197 500 GHz|
i et e ———
A — R i
e e —— —
_— A SRR ~ T
=T =l T T
70 degietm - ~— ? =
- /" i -H"-u,_\_\\_ \“L'-- s
e 0 "
- \‘vawﬁ // ~ L, rn lf'h
Em Eﬁ'j T~ wat |
At — =
/-/ \\_&
" et
<0 dews )
40 dBg
30 degrd/
20 degi)
10 dewv/m- -+ - —1- - -
0 dBi/m
CF 2-40_2 GH2 l_l]lJO pre 3£dll 10.0 MHz2

- Middle Channel:

| (=]

Ruf Level 00,00 dBuvm & RBW 32 MH:z
At 068 @ SWT 15 @ VAW 10MH:  Mode Auto Sweep
TOF
@ 1Pk VieweZav View
MI[1] a0.51 dBpv/m
2.43924500 CHz
Wi M2[Z] 79,68 dEpV Sm|
2.43907500 GH
20 By e : == - .
R oo et —l B
o /—/—ffp T -
e _1’_,—"" \\ -
— o o B
70 deyrm — T
t »_)-Jl il / \\ ﬂ““%l L{.LUI 3
T S g
0 :IEuV.fl'./ \\
s N
e \
S0 degnm
40 dByrv/m
30 degv/m
20 degrdn
10 dewv/m- o - —1 - -
0 dBipm:
CF 2.44 GH2 1000 pts Span 10.0 MH2
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- High Channel:

> DEKRA

Spectrum ln_]'?
Ruf Lovel 90,00 dBuav,m & RBW 32 MHz
Att 0dE & SWT L3 @ VAW 10 MHr  Mode Auto Swesp
TOF
@ 1Pk View eI Av View
| M2[Z] 7795 dBEpv /m
2.18000500 GHz
M1[1] 78,94 dBpY S
M1 2.47939300 GHz|
20 degiv)m e
T B S S
L i) T T —— e
ke — e e
1 = _,f‘f T -
0 deyim — = — T
phe s o,
] - > el
| i
foi™ |~ B e 1|
B4/ m -
=
0 dewrv/m
40 dBpv/m
30 deyrv/m
20 degrn
10 dEwnv/m-
0 B -
CF 2.48 GH2 l_l]lJCI prs Span 10.0 MH2
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D DEKRA

Section 15.249 Subclause (d) / RSS-210 B.10. (b) Emissions radiated outside of the
specific frequency bands

SPECIFICATION:

The field strength of harmonics from intentional radiators shall comply with the following

Fundamental Field strength of Field strength of Measurement

frequency (MHz) harmonics (uV/m) harmonics (dBuV/m) distance (m)
902 - 928 500 54 3
2400 — 2483.5 500 54 3
5725 - 5875 500 54 3
24000-24250 2500 67.96 3

Emissions radiated outside of the specific frequency bands, except for harmonics, shall be attenuated by at least
50 dB below the level of fundamental or to the general radiated emission limits specified in section 15.209:

Frequency Range Field strength (uv/m) Field strength Measurement
(MH2z) (dBuVv/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

Whichever is the lesser attenuation.

RESULTS:

The situation and orientation was varied to find the maximum radiated emission. It was also rotated 360° and the
antenna height was varied from 1 to 4 meters to find the maximum radiated emission.

Measurements were made in both horizontal and vertical planes of polarization.

All tests were performed in a semi-anechoic chamber at a distance of 3 m for the frequency range 30 MHz-1000
MHz and at distance of 1m for the frequency range 1 GHz-26 GHz.

The field strength is calculated by adding correction factor to the measured level from the spectrum analyzer. This
correction factor includes antenna factor, cable loss and pre-amplifiers gain.
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Frequency range 30 MHz - 1 GHz.

The spurious signals detected do not depend on the operating channel.

No spurious emissions were found at less than 20 dB of the limit.

Frequency range 1 - 26 GHz.

The results in the next tables show the maximum measured levels in the 1-26 GHz range including the restricted
bands 2.31-2.39 GHz and 2.4835-2.5 GHz (see next plots).

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

- Low Channel (2402 MHZz):

Spurious frequency Detector Emission Level Polarization Measurement
(GH2z) (dBuv/m) Uncertainty (dB)
4.80250 Peak 42.95 \Y <+3.70
21.61205 Peak 41.54 \Y <+3.70

- Middle Channel (2440 MH2z):

Spurious frequency Detector Emission Level Polarization Measurement
(GHz) (dBuv/im) Uncertainty (dB)
4.87903 Peak 44.09 \Y <+3.70
21.95435 Peak 43.61 V <+3.70

- High Channel (2480 MHz):

Spurious frequency Detector Emission Level Polarization Measurement
(GH2) (dBpv/m) Uncertainty (dB)
Peak 55.78 <+3.70
2.48361 Average 43.24 H <+3.70
4.96163 Peak 43.71 \Y <+3.70
22.32570 Peak 43.82 \Y; <+3.70

Verdict: PASS
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FREQUENCY RANGE 30 MHz - 1 GHz

The spurious signals detected do not depend on the operating channel, so valid for Low, Middle and High
Channels.

Spectrum (%) e
Raf Leavel 70,00 depy,/m ® RBW 100 hHz

[ ALt Ode BWT 30 ms & VYBW 300 kHz Mode Swesp Input 1 AC
TDF

@ 1Rk View

60 dBgrefm

S50 divfm

e L
15

30 dBpvfm

20 dEpvfm

O depvim

-10 dapvim:

20 dapy,

Start 90.0 MHz

30000 pts

Stop 1.0 GHz
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FREQUENCY RANGE 1 - 3 GHz

- Low Channel:

(Specrm ) (=)

Ruf Level 90,00 dBu,/m & RBW 1MH:z

Att 0HB & SWT L @ VBW 38MH:  Mode Swesp
TOF

@ 1Pk View@ZAv View

B0 dBgv)m

D1 74000 dBy/ry

70 digie/m

&0 dBgidfm

S0 dBgm

| BO—
putlc lis - R SR WA il
e L bk

L "

30 degid/

20 degid/m

10 deyv/m

O dBpsv/mr

Start 1.0 GHz 2001 pts Blop 3.0 GHz

The peak shown in the plot above the limit is the carrier frequency.

- Middle Channel:
Spectrum I l;'

Ruf Level 90,00 dBav/m & RBW 1MH:z

Att 0HB & SWT Lz & VBW IMHr  Mode Swesp
TOF

1Pk View@2Av View

20 dBgiv)m

D1 74000 Ao

70 deyi/m

&0 By

D2 54000 dByivfre

S0 dByv'm

40 dBp,

30 degd/

20 degid/m

10 deyv/m

0 dB/m

Start 1.0 GHz S0 pts Blop 3.0 GH2

The peak shown in the plot above the limit is the carrier frequency.
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- High Channel:

> DEKRA

Spectrum [ﬂ]‘:l|
Ruf Level 90,00 dBu,/m & RBW 1MHz

ALt 0HB & SWT Lz @ VBW IMHr  Mode Swesp

TDF

@ 1Pk View@IZAv View

20 dByiv/m

D1 74.000 By

70 dEtgid/m

&0 dBgidfm

S0 dBgm

T

20 deyrsm

10 deyvim

0 dBi/m

Start 1.0 GH:

30000 pte

The peak shown in the plot above the limit is the carrier frequency.

Blop 3.0 GHz
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FREQUENCY RANGE 3 - 17 GHz

- Low Channel:

Spectrum

(=)
Ref Lovol 20.00 dBuv/m & RBW 1 M-z
Jo At Odl & SWT 15 & VAW 3 M- Mode Swesp
TOF

@ 1Pk View@2Av View

©1 74000 dBjavjen

70 dByhv/m

&0 degim

S0 dByiv/m

I dBg/m

10 degm

0 dBpvim

-10 clgpvfm

Start 3.0GH:

A0 pis

Stop 17.0 GHz

- Middle Channel:
Specnum I

Ref Loval 20.00 dBpv/m & RBW 1 M-z
jo Att OdE & BWT 15 & VBW 3 M-z Mode Swesp
TOF

@ 1Pk Viewe2Av View

C1 748 000 dBjaen

70 deghm

&0 degm

S0 dByvim

PR TOTY Y
Lo i b

10 ey

0 dBpim

-10 dlBpvfm

Start 3.00GH: SO000 pts Stop 17.0 GHz
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- High Channel:
(pecmun ) [P

Ref Lovol 20.00 dBuv/m & RBW 1 M-z
fo ALt OdB & SWT 15 & VBW 3 M Mode Swesp
TOF

@ 1Pk View eI Av View

C1 74 000 A8

70 deghm

&0 dBgi/m

DF 54,000 B

S0 dByi/m

I dBy/m

10 dBgm

Q dEpvim

-10 dBpv/m

Htart 3.00GH2 SOOI s Biop 17.0 GHz
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FREQUENCY RANGE 17 - 26 GHz

D DEKRA

- Low Channel:
Spectrum | |n§
Ref Level 80.00 depv/m & RBW 1 MHz
jo ALt 0dB & SWT 1: & VBW 3 MHz Mode Sweep
TDF
® 1Pk View @24y View
D1 74000 dBpVn
70 dEpv/m
60 dBpv/m
D2 54.000 dBpvfm
S0 dBuvim
I

AP S il i o l
R TR -

40 dB:Wm - | o T
30 dBpvim l

20 dBp\/m

10 dBpsm

0 dBpvfm

-10 depv/m

Start 17.0 GHz 40000 pts

Stop 26.0 GHz2

- Middle Channel:

Spectrum I

Ref Level G0.00 dBpv/m @ RBW 1 MHz
o Att Ode & SWT 1s & VBW 3 MHz Mode Sweep
TDF

@ 1Pk View@2hv Yiew

D1 74,000 dBpt/mm

70 dBpvm

60 dBv m

D2 54.000 dBp\/f

50 dBpsm

40 dBpv/m |

30 dBpvim - , |
| v w

gy gy rar N A by
o ot ol e 0 o T
20 dBp/m
10 dBpvm
0 dBpv/m
-10 dBpvim
Start 17.0 GHz 30000 pts Stop 26.0 GHz
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- High Channel:

Spectrum | [§|

Ref Level £0.00 dBpy/m & RBW 1 MHz
Jo ARE Ode & SWT 1: & VBW 3 MHz Mode Swaep
TOF

@ 1Pk View @24y Visw

vl 74000 dBuvine

70 dBuvm

&0 dButim

S0 dBpim

=0 dBuv/m

| b bl
yvey rrey ey . .
g T T R W e s e ST
0 i 1 1 i : i : ]
10 dapm
O dauvim
10 dBpAim
Htart 17.0 GHz 0000 pis ) Stop 26.0 GH»
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FREQUENCY RANGE 2.31 - 2.39 GHz (Restricted Band 1)

- Low Channel:

> DEKRA

Spectrum

Ruf Level 80,00 dBuv,/m ® RBW 1MH:z
Att 0dE & SWT Lg @ VAW 3 MHr
TOF

Mode Auts Sweep

@ 1Pk View eI Av View

©1 74000 dBjavjen

70 dBgiv

&0 degim

|t bl dassesimmss

30 dBy/m

20 degv/m

10 degm

0 dBpvim

-10 clgpvfm

Starl 2.31 GHz

A0 pis

Stop 2,30 GHz

- Middle Channel:

Spectrum

Ruf Level 80,00 dBut/m & RBW 1 MH:z
Att O0db & BWT 15 & VAW 3 MHz
TOF

Mode Auto Sweep

@ 1Pk Viewe2Ay View

©1 74000 dBjaen

70 By

&0 dEgm

30 dBpvi/m

20 dBu/m

10 dBgivm

0 depvim

-10 v m

Starl 2.31 GHz

SO0 pis

Slop 2,99 GHz
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- High Channel:

= [P

Ruf Lovel 80,00 dBuY/m & RBW 1MHz
ALt 0dB & SWT Lz & VAW 3 MHr Mode Auto Sweep
TOF

@ 1Pk View @I Av View

C1 74 000 A8

70 dBghdfm

&0 dBgi/m

30 deym

20 degr/m

10 dBgm

Q dEpvim

-10 dBpv/m

Htart 231 GHe 0000 pte stop 2.90 GHz
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FREQUENCY RANGE 2.4835 - 2.5 GHz (Restricted Band 2)

- Low Channel:

Spectrum I

Ruf Level 80,00 dBuv,m & RBW 1MH:z
Att 0B & SWT L @ VBW 3 MHr  Mode Auto Sweep
TOF

@ 1Pk View eI Av View

1 74 000 B

70 dBgiv

&0 degim

30 dBy/m

20 degv/m

10 degm

0 dBpvim

-10 clgpvfm

tart 24835 GHz

AN000 pie ﬁlw 2.5 GHz
- Middle Channel:
Spectrum lm:-l|
Ruf Level 80,00 dBut/m & RBW 1 MH:z
AbE OEE & SWT 1= @ VAW 3 MH:  Mode Auto Sweep
TOF

@ 1Pk Viewe2Ay View

1 74 000 B

70 By

&0 dEgm

30 dBpvi/m

20 dBu/m

10 dBgivm

0 depvim

-10 v m

Start 2 4835 GHz

A0000 pis

Stop 2.5 GHz
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- High Channel:

Spectrum lﬂ:-l‘1|
Ruf Lovel 80,00 dBuY/m & RBW 1MHz

ALt 0dB & SWT Lz & VAW 3 MHr Mode Auto Sweep

TOF

@ 1Pk View @I Av View

C1 74 000 A8

70 dBghdfm

&0 dBgi/m

B N

30 deym

20 degr/m

10 dBgm

Q dEpvim

-10 dBpv/m

Htart 2 4835 GH2

SO000 pts EIAJE 2.5 GHz |
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