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

D DEKRA

U LT ' -
)
S s 7 S
ﬁ—;—/_ = s &

- AN A

- C AN ' e

A —— A -

< >

Test report

Test report No:
NIE: 59212RRF.002

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

Trademark

Model and /or type reference

Other identification of the product

Features

Applicant

Test method requested, standard

Approved by (name / position & signature)

Date of issue

Report template No

Hearing Aid

Phonak

Bolero M90-PR

HW version: 050-0677
SW version: 067-1332
FCC ID: KWC-BSR
IC: 2262A-BSR

BT Classic, BLE, DM and Flora proprietary.

SONOVA USA INC.
4520 Weaver Parkway, 60555 Warrenville, IL, USA
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
Testing Unlicensed Wireless Devices.

A. Llamas Firmado
digitalmente por
RF Lab. Manager L.{". = ALEJANDRO LLAMAS
. RODRIGUEZ
/g Fecha: 2019.07.03
! 14:22:50 +02'00'

2019-07-03
FDT08_21

Report No : (NIE) 59212RRF.002

2019-07-03



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

Index

COMPELENCES AN QUAIANTEES .......vvvieiiieee e i it e et e e e s s et e e e e e e s s st baeeeeeeeesaststaeeeeaeessaststaereeaesssastnrereeaeesannnes 3
€T oo o @ o] g To 1 1To] o PRSP UPROPRRPRI 3
[T o =T o -1 ] 2SS 3
Data provided DY the CHENL..........oiie e e e e s e e e e e e e s sasrnbeeeeaeeeesnnreneees 3
USBJE OF SAIMPIES ...ttt et e e a e e e a et e e s s b et e e e a bt e e e sb bt e e e nbe e e e e anbeeeeeanens 4
TSt SAMPIE AESCIIPHION .....eeeiiteie ettt ettt e s st e e s et e e e e ab e e e e anbb e e e e anbre e e e anbneeas 4
1dentification Of tE CENT .......ooi et s e e s eibre e e e e 5
TeSHNG PEIOA AN PIACE ....ooiiiiiie ittt ettt e sttt e st et e e sbb et e e sabe e e e e sabbeeesaaneeeens 5
DOCUMENT NISTOY ..ttt etttk e e a bt oo bbbt e e s s b bt e e e s bt e e e n b et e e e nbb e e e e nb b e e e e nbbeeeennnns 6
ENVIroNMENtal CONTITIONS .....ooiiuiiiiiiiiiii ettt s b e e st e e s aabb e e e nbbe e e e anbre e e e anens 6
ReMArKS 8N COMMENTS.......iiiiiiiiiiiiii ettt e s e e s e e e s e e e nn e e e ennre e e e nnres 7
IS 11 0 TR =T o o 7
YU 010 1= YT PPTTRSPPPPN 8
Appendix A: Test results. BlUetooth LOW ENEIQY .....cccooeeiiiee e 9
Appendix B: Test results. Bluetooth BasiC Rate ..o 43
Appendix C: Test results. Proprietary protoCol DM ........c.eeiiiiiiiiiiiiie ettt 65
Appendix D: Test results. Proprietary protoCol FIOra............oiiuiiiiiiiiiiiiiie e 87

Report No : (NIE) 59212RRF.002 Page 2 of 108 2019-07-03



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

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 PODTO0O0O.

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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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): All 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 .......ccccuen.. 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 POWETr ......ccoeevveeviiiiiinee, :

Clock frequencies ........cccccceeeenne :

Other parameters........cccccceeeeenne :

Software Version .........coeeeeee.n.... : 067-1332

Hardware version.........c..cc..co...... : 050-0677

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

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

Wall/Ceiling mounted equipment

Floor standing equipment

O O g O

Hand-held equipment

X | Other: Hearing Aid

Modules/parts ............cccveveveeennne. : Module/parts of test item Type Manufacturer
Accessories (not part of the test Description Type Manufacturer
TEEM) e :

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

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

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

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
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 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.
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Appendix A: Test results. Bluetooth Low Energy
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TEST CONDITIONS ...ttt ettt e et s e e et estee e srte e e seeeasteeanteeeaseeeasteeanteeeasteeanseeansaneasteeansenennaeeanteeensneennnenans 11
(@ Lot ol W] 1= To I = =T T AT/ T | o 1RSSR 13
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:

Hpectnam salvser

D DEKRA

VVVVV

ANECHOIC CHANMBER
: 3607 Rotating
Measuring
Kt Table

| | | % m distamee

=

Ik
Antenna bast
{Antenna heizht variation: 1-4 m)

I VVVVVVVVVV

‘\

S d-""f

Shiglded Control RoomFor
Radiated Measurements

Radiated measurements setup f > 1 GHz:

Preamplifier

Horn antenna

VWWWWWWWWWAWWWWWWWWWAVWY

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:

D 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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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 (dBuVv/m) 74.78 76.52 76.72
Peak Field Strength (dBuVv/m) 78.23 79.84 80.00
Measurement Uncertainty (dB) <+3.05
Verdict: PASS
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- Low Channel:

Bpactrum

D DEKRA

Ref Lewal 8000 dApvin

ToF

3 Mz

AR OG0B @ SWT 15 @ VBW 10 MHZ  siela suto Tasan

IR Vel 2ay W

B dBAdm

TH.23 By Ay
0] T IR [y

FALTH g A
2 A0 TN T

e

30 diiuitim

20 dBuddim

L0 L

ICF 34032 ke

1001 phs

Hpan 10,0 MHE

- Middle Channel:

Bpactrum

Ruf Lewal 8000 dRpvin

TCF

3 Mz

AR G0B @ SWT 15 @ VBW 10 MHZ  siedla Ao Sweap

IR Ve mlay iew

B dBAdm

T HA dBy iy
T ATINTHS [y

7o 53 Ak S|
2 ARUARSIN 54

0 B ot

B0 dRufy

i bt

41 dhadeim

30 diiuitim

20 dBuddim

L0 L

[EEEEL

T8 pis

Bpn 10,0 Mz
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- High Channel:

D DEKRA

Ref Lewel 20,00 dRpin - RAW 3 M
at GoB w EWT 15 @ VBW 10MHZ e aido Sween
TEF
1 Vel day Vipw
T T] WL A0 AP |
FATUFTAIN Iy
e i fm
! 3 ARROI TSRO0 1348
B dButdim ——— = X —
A _i—r—hl—'—'—“'x'_\—-u,_-_\_' — T
|y i 1-'-._'__W"_,_u-—'_"_"- i ._._‘_\__\__\-“- ==
70 dEm e Lo — e S - ey
_.,-...,--'v-""'"_h _.-""-- -H"-.‘ R o' e
B0 dhidy ""J—/J \‘\"‘\R
J_,-v"'/ s _‘_\\h\
50 i q""‘:
1 g
30 diiuitim
20 diudsm
L0 Bty
L T
CF 248 0Hz 100 phs Span 10,0 MHz
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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 (uVv/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) (dBuV/m) distance (m)
0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz2) - 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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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) (dBuvim) 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) (dBuvim) 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) (dBuvim) 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

Report No : (NIE) 59212RRF.002

Page 19 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

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.
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FREQUENCY RANGE 1 - 3 GHz

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

- Middle Channel:
Spectrum [

Anf Lewal 000 dBpyim - RRW 1My

AE DOB @ SWT 24 = WBW 3MHz  sioddn Ruld Swesp
TDF

R P

0 dBAm

Bl L

S0 dhigfdy

LR T

3 dhareim

20 dfigitim

10 Al

(- -TUE

FUE- TE

Start 1.0 OHz O pits

gtop 9.0 dHe

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

- High Channel:
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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
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- High Channel:
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FREQUENCY RANGE 17 - 26 GHz

- Low Channel:
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- High Channel:
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FREQUENCY RANGE 2.31 - 2.39 GHz (Restricted Band 1)

- Low Channel:

Spectrum
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- High Channel:
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FREQUENCY RANGE 2.4835 - 2.5 GHz (Restricted Band 2)

- Low Channel:

Spectrum
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- High Channel:
Bt

Ref Lewel G000 oRpy/in - REW 1 MuHr

Ak TOB & SWT 14 @ YBW I MHD  mMaode Aule Swesp
TEF

1R Ve Ay iew

T dBA

Bl LA

50 diiutsim—

3 R

20 diiuitim

10 dBuiA

0 B

FUE- T

Start ¥ 8an GHe

JOO00 pts

Sop 2.5 OHe

Report No : (NIE) 59212RRF.002

Page 30 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.I.LF. A29 507 456
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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/im) (dB)
56.174 Quasi peak 26.5 V <+ 3.88
190.325 Quasi peak 23.7 H <+ 3.88

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) (dBuvim) 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) (dBuvim) 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) (dBuvim) 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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C.IF. 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.
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FREQUENCY RANGE 1 - 3 GHz

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

- Middle Channel:
Byre CEFLT

Ref Lewel 30,00 dRpy/in - REW 1 MHT
Ak TOB = EWT 14 & VBW IMHD Mode Sweesp
TEF

W 1FE Vel ay Yiew

B dBA

T B

B0 ARy

SO AT

1 Rt

N — s flen
| T S

30 dftdim

20 dBu

10 dEussy

LE= 1T

Atart 1.0 EH: D00 phs SIE 3.0 GHz

The peak shown in the plot above the limit is the carrier frequency.
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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
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FREQUENCY RANGE 17 - 26 GHz

- Low Channel:
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D DEKRA
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FREQUENCY RANGE 2.31 - 2.39 GHz (Restricted Band 1)
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- High Channel:
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FREQUENCY RANGE 2.4835 - 2.5 GHz (Restricted Band 2)

- Low Channel:

Spectrum
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Appendix B: Test results. Bluetooth Basic Rate
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TEST CONDITIONS ...ttt ettt e et s e e et estee e srte e e seeeasteeanteeeaseeeasteeanteeeasteeanseeansaneasteeansenennaeeanteeensneennnenans 45
(@ Lot ol W] 1= To I = =T T AT/ T | o 1RSSR 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:

Hpectnam salvser
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Measuring
Kt Table
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=

Ik
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S d-""f
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Radiated Measurements

Radiated measurements setup f > 1 GHz:

Preamplifier

Horn antenna

VWWWWWWWWWAWWWWWWWWWAVWY

EUT

1 m distance

-

Spectrum
analyser

Shielded control room for
radiated measurements
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RESULTS:

pafa

Occupied Bandwidth

D 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:

D 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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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:
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Ref Lewel 20,00 dRpin - RAW 3 M
Atk TOR & SWT 14 & WBW 10MH:  seeila iAo Tweinp
TEF
1 Vel day Vipw
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- High Channel:

D DEKRA
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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 (uVv/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) (dBuV/m) distance (m)
0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz2) - 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
(GHZz) (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) (dBuvim) 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) (dBuvim) 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.

al

Spectrum (5
Ral Laval 70,00 dBjsm = RBW 100 iz

ATE Odi BWT 30 5 = VBW 300 iz Made Sween  logut 1 AC
TOF

B 1P view

B0 cBavim
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|

B T

A0 B

0 o

=10 gBAm
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FREQUENCY RANGE 1

- Low Channel:

Spectrum
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D DEKRA
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- BERW 1 MW

= Al D @ OWT 16 & VEW 3 RHD Mode Swkes
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FOOUL s

Sofp 3.0 GHE

- Middle Channel:
B CLFLIT

Ref Lewel 30,00 dApYin

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

TEF

Ak TgB = SWT 14
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W 1FE Vel ay i

B dBA

T B

B0 ARy

SO AT
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The peak shown in the plot above the limit is the carrier frequency.
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- High Channel:
SpebchrLim r‘_“_‘

Ref Lewel G000 Y im - REW 1 MuHr
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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
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- High Channel:
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FREQUENCY RANGE 17 - 26 GHz

D DEKRA
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FREQUENCY RANGE 2.31 - 2.39 GHz (Restricted Band 1)

- Low Channel:

Spectrum
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FREQUENCY RANGE 2.4835 - 2.5 GHz (Restricted Band 2)

- Low Channel:

Spectrum [
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Appendix C : Test results. Proprietary protocol DM
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Section 15.249 Subclause (a) / RSS-210 B.10. (a) Field strength of fundamental and harmonics emissions .....71

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:
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Radiated measurements setup f > 1 GHz:
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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:

D 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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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) 78.27 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:

Bpactrum

Ref Lewal 8000 dApvin

ToF

3 Mz

AR OG0B @ SWT 15 @ VBW 10 MHZ  siela suto Tasan

IR Vel 2ay W

B dBAdm

-

"\-‘.._ %4*‘1!“%
-H-H'.

401 dhadeim

30 diiuitim

20 dBuddim

L0 L

ICF 34032 ke

1001 phs

Hpan 10,0 MHE

- Middle Channel:

Bpactrum

Anf Lewel 50,00 gy in

ToF

3 Mz

AR OG0B @ SWT 15 @ VBW 10 MHZ  siela suto Tasan

IR Vel 2ay W

B dBAdm

AU By iy
T ASNDTANN -y

TR g iy
2 AN 54

T L

th:{ﬂﬂ“ ]

ey
e My

e
W] W'H‘Wr"" lJi "

T

i

401 dhadeim

S_—

30 diiuitim

20 dBuddim

L0 L

[EEEEL

T8 pis

Bpn 10,0 Mz
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- High Channel:

Spoctrum =
Anf Lewal G000 dRpyin - AAW 3 M7
mat CoB o SWT 15 @ VBW 10 MHZ  Meda A0 Swean
1L
1R Vel Ay Vigw
CTTT] T dByV
F ARNTANO0 G-y
rH TH: .I||'\-||'\l'.|"lll
BD dBLfym - —E& — 3 AU FRON 13|
T T —3
e ol o .
T B — : 'Ff . - e %
T | 8
e L T e [,
o : - T i
Al dRgiy -2 e ]
- [
e b
- B
2 05m =]
1 AR
30 diiuitim
20 diudsm
L0 BTy
LE
CF 2 48 dHz 1000 pis Apan 10.0 MHE
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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 (uVv/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) (dBuV/m) distance (m)
0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz2) - 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) (dBuvim) Uncertainty (dB)
4.80437 Peak 42.45 \Y <+3.70
21.62045 Peak 40.66 \Y <+3.70
- Middle Channel (2440 MHz):
Spurious frequency Detector Emission Level Polarization Measurement
(GH2) (dBuvim) 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) (dBuvim) 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.

al

Spectrum (5
Ral Laval 70,00 dBjsm = RBW 100 iz

ATE Odi BWT 30 5 = VBW 300 iz Made Sween  logut 1 AC
TOF

B 1P view

B0 cBavim

S0 cBgn,

B T

A0 B

20 claryim—

0 o

=10 gBAm

20 dBm

A000 pts Atop 1.0 GHz

Biart 0.0 MHz
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FREQUENCY RANGE 1 - 3 GHz

- Low Channel:

Spectrum

D DEKRA

Ref Lewel 30,00 dApYin - REW 1 MuHr
Ak TOB & SWT 14 & WBW 3 MHD
TEF

Mt Sweg

W 1FE Vel ay i

B dBA

T B

B0 ARy

SO AT

1 Rt

30 dftdim

20 dBu

10 dEussy

LR T

Btart L0 OHE

JOO00 pts

Fop 3.0 GHE

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

- Middle Channel:
Byre CErLT

Ref Lewsl 80.00 Spvn = RRW | MHr
Ak OB & EWT 140 & YBW 3 MHD
TLF

Mol Sweem

B 1P VWl Ay vew

B dButdim

T B

0 AR

50 AR

1 dBaid)

i i
F dBum
B0 dRgitmy
L0 AR
1
Blarl 1.0 GHF OIUL s Sofp 3.0 GHE
The peak shown in the plot above the limit is the carrier frequency.
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- High Channel:
Bpactruim

D DEKRA

Ref Lewsl 8000 Y im - REW 1 MuHr
Ak TOB & SWT 14 @ YBW I MHD  Mode Sweep
TEF

W 1FE Vel ay i

B dBA

T B

B0 ARy

SO AT e --:—-J--- -

1 dRueim

i

30 dftdim

20 dBu

10 dEui

LR T

Start 1.0 OHz

0000 pts

Flop 3.0 GHE

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

Rl Lerwn| BO.00 dipl/m - BERW 1 WA

= Al1
TEF
1R Ve Ay iew

Dl @ OWT 16 & VEW 3 HHD Mode Swees

T dBA

Bl LA

50 dRufdimy

S AT

10 dBuiA

0 B

FUE- TR

Btart 3.0 OHE

JOO00 pts

- Middle Channel:
(Spoctrum |

Rl Lerwn| BO.00 dipl/m - BERW 1 WA

Brop 17,0 GHz

= Al1
TEF
1R Ve Ay iew

Dl @ OWT 16 & VEW 3 HHD Mode Swees

T dBA

Bl LA

50 dRufdimy

S AT

10 dBuiA

0 B

FUE- TR

Btart 3.0 OHE

JOO00 pts

Brop 17,0 GHz
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- High Channel:
SpebchrLim i"_“_‘
Rl Lerwn| BO.00 dipl/m - BERW 1 WA
f= A1 Dol @ OWT 16 & VBW 3 BHD  mode Swees

TEF
1R Ve Ay iew

T dBA

Bl LA

50 dRufdimy

S AT

10 dBuiA

L= TTAL

FUE- ST

Start 3.0 OHz

0000 pts

Stop 17.0 GHE
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FREQUENCY RANGE 17 - 26 GHz
- Low Channel:

Spectruim w]
Raf Laval =000 B = REW 1 Hns

e am Db & BWT 15 @ VW 1 Hi:  Hode Swaep
TOF

R T

O =

B i

B0 ddunim

& g

ELET I

o0 g

T T

0 i A

-10 BT

Htam 170 GHz

[
F

Hﬁ 2. 1)

- Middle Channel:

Wal Lival B2 00 G3pvim = Eow 1

- Ol w WY 11 @ VW I8z Mode Swoep
TOF

[8 171 VnmmTi e

T B

0 A&

=0 R

MMW_—,“'___ _:.._-__.-._'_.—.—u' . o, it PR R g g ot g l

13 B

0GB

=10 Sl

Btar 17,0 Gk MDD g Atop 26 0 GHx
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- High Channel:

Spectram
Hal Laval 0200 dEuvn = EOW 100

T DR = #WT L5 & VW M Mode Swoep
TOF

8 151 ViesmEh Ve

T dEUAT

B0 By

01 By

L0 dEysiim

LR T

R

Bltar 170 GH:

O g Blop 2000 GHE

Report No : (NIE) 59212RRF.002 Page 82 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.I.LF. A29 507 456

FREQUENCY RANGE 2.31 - 2.39 GHz (Restricted Band 1)

- Low Channel:

D DEKRA

TEF

=
Bpactrum e
Ruf Lol 00,00 S jrvim = RRW 1 AT
Ak TOB & SWT 14 @ YBW I MHD  mMaode Aule Swesp

1R Ve Ay iew

T dBA

Bl LA

3 dRafeim

20 diiuitim

10 dBuiA

0 B

FUE- T

Start 2,01 GHz JOO00 pts

Btop 2,90 GHz

- Middle Channel:
Byre CEFLT

Ref Lewel G000 Y im - REW 1 MuHr

Ak TOB & SWT 14 @ YBW I MHD  mMaode Aule Swesp
TEF

1R Ve Ay iew

T dBA

Bl LA

3 dRafeim

20 diiuitim

10 dBuiA

0 B

FUE- T

Start 2,01 GHz JOO00 pts

Btop 2,90 GHz
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- High Channel:
B c e l‘Tl

Ref Lewal 000 dHpvem - RRW 1My

AE DOB @ SWT 24 = WBW 3MHz  sioddn Ruld Swesp
TDF
P VeI i

0 dBAm

Bl L

3 dhareim

20 dfigitim

10 Al

(- -TUE

FUE- TE

Sart 2,01 dHz O pits

EI:IIE 29 OHz

Report No : (NIE) 59212RRF.002 Page 84 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

FREQUENCY RANGE 2.4835 - 2.5 GHz (Restricted Band 2)

- Low Channel:

Spectrum

D DEKRA

Anf Lewsl G000 dRpvin

Ak OB & EWT
TEF

- REW 1 MuHr

1@ VBW I MHZ  Modu Auls Swisp

1R Ve Ay iew

T dBA

Bl LA

3 dRafeim

20 diiuitim

10 dBuiA

0 B

FUE- T

Start ¥ 8an GHe

JOO00 pts

Sop 2.5 OHe

- Middle Channel:
Byre CEFLT

Anf Lewsl G000 dRpvin

Ak OB & EWT
TEF

- REW 1 MuHr

1@ VBW I MHZ  Modu Auls Swisp

1R Ve Ay iew

T dBA

Bl LA

3 dRafeim

20 diiuitim

10 dBuiA

0 B

FUE- T

Start ¥ 8an GHe

JOO00 pts

Sop 2.5 OHe
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- High Channel:
Spectrum rm

Ref Lewel G000 oRpy/in - REW 1 MuHr

Ak TOB & SWT 14 @ YBW I MHD  mMaode Aule Swesp
TEF
1R Ve Ay iew

T dBA

Bl LA

3 R

20 diiuitim

10 dBuiA

0 B

FUE- T

Start ¥ 8an GHe JOO00 pts Sop 2.5 OHe
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Appendix D: Test results. Proprietary protocol Flora

Report No : (NIE) 59212RRF.002 Page 87 of 108 2019-07-03



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

TEST CONDITIONS ...ttt ettt e et s e e et estee e srte e e seeeasteeanteeeaseeeasteeanteeeasteeanseeansaneasteeansenennaeeanteeensneennnenans 89
(@ Lot ol W] 1= To I = =T T AT/ T | o 1RSSR 91
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:

Hpectnam salvser

D DEKRA

VVVVV

ANECHOIC CHANMBER
: 3607 Rotating
Measuring
Kt Table

| | | % m distamee

=

Ik
Antenna bast
{Antenna heizht variation: 1-4 m)

I VVVVVVVVVV

‘\

S d-""f

Shiglded Control RoomFor
Radiated Measurements

Radiated measurements setup f > 1 GHz:

Preamplifier

Horn antenna

VWWWWWWWWWAWWWWWWWWWAVWY

EUT

1 m distance

-

Spectrum
analyser

Shielded control room for
radiated measurements
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Occupied Bandwidth

D 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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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 (dBuVv/m) 79.25 80.51 78.94
Measurement Uncertainty (dB) <+3.05
Verdict: PASS
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- High Channel:

Spectrum
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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 (uVv/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) (dBuV/m) distance (m)
0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz2) - 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
(GHZz) (dBuv/m) Uncertainty (dB)
4.80250 Peak 42.95 \Y <+3.70
21.61205 Peak 41.54 \Y <#3.70

- Middle Channel (2440 MHz):

Spurious frequency Detector Emission Level Polarization Measurement
(GHz) (dBpV/m) 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) (dBuvim) 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.
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FREQUENCY RANGE 1 - 3 GHz

- Low Channel:

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

- Middle Channel:
Bpectrum
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The peak shown in the plot above the limit is the carrier frequency.
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- High Channel:
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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
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FREQUENCY RANGE 17 - 26 GHz

- Low Channel:

Spectrum | ':T
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- High Channel:
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FREQUENCY RANGE 2.31 - 2.39 GHz (Restricted Band 1)

- Low Channel:

Spectrum
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- High Channel:
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D DEKRA

FREQUENCY RANGE 2.4835 - 2.5 GHz (Restricted Band 2)

- Low Channel:

Spectrum
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- High Channel:
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