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Test report
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 tested Phonak Audéo DPM-R

(*) Derived model not tested Phonak Audéo P90-R, Phonak Audéo P90-RT
Other identification of the product HW version: 050-0835-P5

SW version: 067- 1432
FCC ID: KWC-MRP

IC: 2262A-MRP
(*) Features BT Classic, BLE, DM and Flora
Applicant SONOVA USA INC.

4520 Weaver Parkway
60555 Warrenville, IL, USA

Test method requested, standard USA FCC Part 15.249 10-1-17 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 10-1-17 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.

Summary IN COMPLIANCE
Approved by (name / position & signature) Rafael L6pez Martin RAFAEL LOPEZ
\ MARTIN
EMC Consumer & RF Lab. Manager v - 2020.04.20
= 17:57:54 +02'00'
Date of issue 2020-04-20
Report template No FDT08 22

(*) “Data provided by the client”
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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 S.A.U. is a laboratory with a measurement site in compliance with the
requirements of RSS 212, Issue 1 (Provisional) and has been added to the list of filed sites of the Canadian
Certification and Engineering Bureau. Reference File Number: ISED 4621A-4.

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 PODTO00O.

Data provided by the client

The following data has been provided by the client:

1. Information relating to the description of the sample ("Identification of the item tested", "Trademark", "Model
and/or type reference tested").

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

3. Derived model not tested. These models have been declared by the supplier of the sample as being the
same as the model under test.
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pae  10. March 2020 Ssonova

HEAR THE WORLD

To whom this may concern,

Wae, Sonova AG, hereby declare under our own responsibility that the products listed below have no
differences in safety relevant design and charging elecironics (components, protection circuit) and no

differences in the design of the radiofrequency relevant parts of the product {same radio chip, same
antenna)

¢ Phonak Audéo DPM-R
¢« Phonak Audéo P90-R
s Phonak Audéo PO0-RT

The only difference between these three products is that the Phonak Audéo P90-RT has an additional
lelecoil mounted.

The schematic, PCB layout, block diagram and rechargeable battery of the devices are described in the
technical construction files with the document 1D;

« Phonak Audéo DPM-R: PDL-26

» Phonak Audéo P90-R: PDL-516
¢ Phonak Audéo P90-RT: PDL-517

Faithfully,
2020.03.1¢) Stafa

Laurent Wekri Glenn Borretlt

Director Quality Management Senlor Aegulatory Affairs Manager
& Regulatory Affairs

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 S/01 is composed of the following elements:

61910/001 Hearing aid Phonak Audéo 2019-08-30
DPM-R

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

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

61910/007 Hearing aid Phonak Audéo 2019-08-30
DPM-R

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

D DEKRA

POMS. ..o, : Cable
:ort n.ar.ne and Specified | Attached Shielded Coupled
escription max during test to
length [m] patient®
N/A O O U
O U O
Supplementary information to the
POMS. .o :
Rated power supply .........cccoce...’ Reference poles
Voltage and Frequency
L1 L2 L3 N PE
O | AC: U O U U U
DC:
X Vnom=3.7 V rechargeable battery; battery charging case supplied
by a power supply 5Vdc, 1A
Rated POWEr .........cccvvveeviiiieennns
Clock frequencies ...........ccceeeenn
Other parameters...........ccceeeennnn
Software version .........ccccceeeeeiennd 067- 1432
Hardware version...........ccoccuueeel 050-0835-P5
Dimensions incm (W x H x D)....:
Mounting position........................: (] | Table top equipment
[0 | Wall/Ceiling mounted equipment
O | Floor standing equipment
[0 | Hand-held equipment
X | Other: Hearing Aid
Modules/parts ............ccccocoeuennns Module/parts of test item Type Manufacturer
Accessories (not part of the test Description Type Manufacturer
(1010 [P :
Documents as provided by the Description File name Issue date
applicant.......cccccceviiiiiiiind
@) Only for Medical Equipment
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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) ‘ 2019-09-12

Date (finish) 2019-09-19

Document history

Report number Date

61910RRF.001 2020-01-29 First release

Description

First modification: inclusion of derived model not tested on front page and

Declaration of Equivalence letter on page 4.
61910RRF.001A1 2020-04-20

This modification test report cancels and replaces the test report
61910RRF.001

Environmental conditions

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

Min. = 15 °C
Max. = 35 °C
Min. = 20 %
Max. =75 %

Temperature

Relative humidity

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

Min. =15 °C

Max. = 35 °C

Min. =20 %

Max. =75 %

Min. = 860 mbar
Max. = 1060 mbar

Temperature

Relative humidity

Air pressure

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 %
Air pressure Min. = 860 mbar
Max. = 1060 mbar
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Remarks and comments

The tests have been performed by the technical personnel: Jaime Barranquero, Jose Alberto Aranda and Jose
Gabriel Pendon.

Used instrumentation:

Conducted Measurements:

Last Calibration Due Calibration

1. Signal and Spectrum Analyzer 10Hz - 2019/10 2021/10
40GHz ROHDE AND SCHWARZ FSV40

Radiated Measurements:

Last Calibration Due Calibration
Semianechoic Absorber Lined Chamber ETS

FACT3 200STP N-A. N-A.

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

3.  BiconicalLog antenna ETS LINDGREN 2017/09 2020/09
3142E

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

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

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

7. Broadband Horn antenna 1-18 GHz 2018/01 2021/01

SCHWARZBECK BBHA 9120 D

8. RF pre-amplifier 18-40 GHz NARDA JS44- 2019/02 2020/02
18004000-33-8P

9. Broadband Horn antenna 18-40 GHz

SCHWARZBECK BBHA 9170 2018/07 2021/07
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Testing verdicts

D DEKRA

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

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
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.

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
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.

3. Proprietary protocol DM 2.4 GHz

FCC PART 15 PARAGRAPH / RSS- 210

Requirement — Test case

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

Field strength of fundamental
and harmonic emissions

Verdict Remark

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

Emissions radiated outside of
the specific frequency bands

Supplementary information and remarks: None.
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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 itte ettt st e st e st eestaeeaste e e seeeaseeeanseeeasaeessseeanteeeasaeeenseeesseeeanteeaseeennseeanteeennseennnenans 13
(@ ToTot U o1 =T I =TT oo 1Y/ To |1 o SRR 15
Section 15.249 Subclause (a) / RSS-210 B.10. (a) Field strength of fundamental and harmonics emissions .....17

Section 15.249 Subclause (d) / RSS-210 B.10. (b) Emissions radiated outside of the specific frequency bands 20
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TEST CONDITIONS

POWER SUPPLY (V):
V nominal: 3.7 vdc
Type of power supply: DC voltage from rechargeable battery.
Type of antenna: Integral antenna.

Declared antenna gain: - 8.5 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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RESULTS:

Occupied Bandwidth

D DEKRA

Low Channel Middle Channel High Channel
2402 MHz 2440 MHz 2480 MHz
99% Bandwidth (MHz) 1.026 1.044 1.065
Measurement Uncertainty (kHz) <+5.00
- Low Channel:
Speclrum I :?.
Raf Leved 10.00 Bm Offset 1.38 8 &= RBW 30 kHz
f= ALL = dE  BWT 1.l ms s WBW 100 FHz Mode Swseap
1Pk W
paf1])
Do Bw
0 oBr : MLLE]
T
-10 diies ~ 7 2™ e, B
r'.l \_
20 dhie _:-: i g
4 rf( -.h-_
30 dim ¥ hy
40 by — =l II'__ o
i -~ ' W e
-5i di =y
60 dbm
-70 dbe
-l b
TF 7,403 '.lHr 100 pl s Fpan 3.0 MHx
Markesr
Ty fise el | T | W -walizn - wihis 1 W isnetlon | Fimnectinn Result
) | 1 24013715 GHz | -5.05 dBm
Tz 1 2.4014015 Grz | -10.52 dBm | oo Be 1.03E MHz
TE 1 2025175 GHz | -20. 27 dBm
M 1 2.4014335 CH2 | -25.31 dBm
03 LS 1 1.1283 Mz .01 otk
2020-04-20

Report No : (NIE) 61910RRF.001A1

Page 15 of 98



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

- Middle Channel:

®

(o]
14
Raf Leved 10.00 dB8m Offsst 1.308 -8 = REW 30 kHz
At 0dE  BWT 1.lms & YBW 100 kFH: Mode Sweap
| T
w1l AT i
L 1AZ00 M-z
Oco Bw 10A-HIB 0000 Sz
0 B L E] -5 54 dBm
Ml T AU TR S
)."
T TR o
110 dies RAN AW, N
i S
- I,"r ] b ", -
dk i 'l A
20 dbe o -
ks i
61 25540 i ol
30 dim - -
e ",
[ i % . i
40 ik A L. I | e
T = - =
e 3 s,
o b e i
-50 dv
B0 dEr
-7 db
0 din
CF 7. 44 ﬁ-l_a 110 pl s SHpan 3,0 MHz
Marker
|__¥ il Tre | W -walizn | o -warhi 1 Wisnctlon | Fimnetinn Resull |
| ] 1 24388715 GHz | -5, &4 dBm
| 1 1 39304025 Grz | ~21.30 dBi | Occ B 1.044 MHz
| LE 1 24405265 GHz | -19.82 dBm
| = 1 2.4304310 Grz | -25.50 diim
| 03 W 1 1,142 Mz 0,42 ok
- High Channel:
(o]
14
Raf Leved 10.00 d8m Offsst 1.30 8 = RBW 30 kHz
At Z0dE  BWT 1.lms & YBW 100 kFH: Mode Sweap
|
naf] 104
119350 M2
Oce Bw 1065000000 MHz
0 cBm w11 UBm
W1 i 5 2
. P
LA s e -
-10 dB Pt - - o —— —
FR =7 i
~ |
‘-_.'. e T
20 dbe _,_" ;
[i \ils
D1 23480 dénm _'?"
<30 di -"\
- .r'l. Py
T L Yy gt _'I-\'-.
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S i o I-"".
| g e
50 di
B0 dEr
-7 db
0 din
CF 7.48 GHz A0 ks Hpan 2.0 MHz
Marker
T Bl Tre | W -walizn | o -wiahiie 1 Wisnetion | Fimnetinn Besull |
| ] 1 24799085 GHT | -5.&2 dBm
| 1 1 3.4704735 Grz | ~21,00 dBirn | Occ B 1.065 MHz
| LE 1 24805385 GHz | -19,9% dBm
| = 1 2.a7041%8 Gz | -25.95 diim
| 03 W 1 11335 Mz 2,10 ik

Report No : (NIE) 61910RRF.001A1 Page 16 of 98 2020-04-20



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

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) 80.47 84.02 81.73
Peak Field Strength (dBuVv/m) 80.85 84.33 82.18
Measurement Uncertainty (dB) <+3.05
Verdict: PASS
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- Low Channel:
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- Middle Channel:

Spectram
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- High Channel:

Snectriam o
Waf Ll 97,00 dbvrm = BOLW oA

e e DR o EWT L5 YW 100z Mode subs Swsap
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LEETET]
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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(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 MHz):

Spurious frequency Detector Emission Level Polarization Measurement
(GHZz) (dBuv/m) Uncertainty (dB)
4.80437 Peak 39.60 H <+3.70
21.6200 Peak 42.47 H <#3.70

- Middle Channel (2440 MHz):

Spurious frequency Detector Emission Level Polarization Measurement
(GHz) (dBpV/m) Uncertainty (dB)
21.96245 Peak 41.27 H <+3.70

- High Channel (2480 MHz):

Spurious frequency Detector Emission Level Polarization Measurement
(GH2) (dBuvim) Uncertainty (dB)
Peak 59.16 <+3.70
2.48350 V
Average 41.44 <+3.70
4.9607 Peak 41.20 H <+3.70
22.32185 Peak 43.99 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 this plot is valid for Low, Middle
and High Channels.
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FREQUENCY RANGE 1 - 3 GHz

- Low Channel:

Ml Liswul 50,00 Bpwm = mEwW 1
At OB & BWT 15 & VAW 104 Modo Swesg
TOF
o 151 van g e

B2 ARy

el R

B0 dBa

a0 dBa

10 dhais

0 dhu

Htarl 1.0 GH: (1000 s

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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The peak shown in the plot above the limit is the carrier frequency.
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FREQUENCY RANGE 3 - 17 GHz
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- High Channel:
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FREQUENCY RANGE 17 - 26 GHz

-Low channel:
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FREQUENCY RANGE 2.31 - 2.39 GHz

- Low Channel:
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- High Channel:
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FREQUENCY RANGE 2.4835 - 2.5 GHz

- Low Channel:
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- High Channel:
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Appendix B: Test results. Bluetooth Basic Rate
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TEST CONDITIONS

POWER SUPPLY (V):
V nominal: 3.7 vdc
Type of power supply: DC voltage from rechargeable battery.
Type of antenna: Integral antenna.

Declared antenna gain: - 8.5 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:
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RESULTS:

29590 Campanillas - Malaga - Espafia

Occupied Bandwidth
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Low Channel Middle Channel High Channel
2402 MHz 2441 MHz 2480 MHz
99% Bandwidth (MHz) 0.897 0.897 0.897
Measurement Uncertainty (kHz) <+5.00
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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 2441 MHz 2480 MHz
Average Field Strength (dBuV/m) 81.41 86.54 82.89

Peak Field Strength (dBuV/m) 81.80 86.76 83.23

Measurement Uncertainty (dB) <+3.05
Verdict: PASS
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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(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
(GHZz) (dBuv/m) Uncertainty (dB)
4.8039 Peak 39.89 <+3.70
21.61835 Peak 41.77 <+3.70
- Middle Channel (2441 MHz):
Spurious frequency Detector Emission Level Polarization Measurement
(GHz) (dBpV/m) Uncertainty (dB)
21.96785 Peak 42.53 H <+3.70
- High Channel (2480 MHz):
Spurious frequency Detector Emission Level Polarization Measurement
(GH2) (dBuvim) Uncertainty (dB)
4.95977 Peak 40.93 <+3.70
22.31855 Peak 44.35 <+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 this plot is valid for Low, Middle
and High Channels.
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FREQUENCY RANGE 1 - 3 GHz
- Low Channel:
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- Middle Channel:

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

-Low channel:

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

- Low Channel:

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

- Low Channel:

Spectram
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- High Channel:
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Appendix C : Test results. Proprietary protocol DM

Report No : (NIE) 61910RRF.001A1 Page 55 of 98 2020-04-20



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
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Section 15.249 Subclause (a) / RSS-210 B.10. (a) Field strength of fundamental and harmonics emissions .....61

Section 15.249 Subclause (d) / RSS-210 B.10. (b) Emissions radiated outside of the specific frequency bands64
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TEST CONDITIONS

POWER SUPPLY (V):
V nominal: 3.7 vdc
Type of power supply: DC voltage from rechargeable battery.
Type of antenna: Integral antenna.

Declared antenna gain: - 8.5 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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RESULTS:

Occupied Bandwidth

D DEKRA

Low Channel Middle Channel High Channel
2402 MHz 2440 MHz 2480 MHz
99% Bandwidth (MHz) 1.720 1.724 1.724
Measurement Uncertainty (kHz) <+5.00
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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) 80.15 84.71 82.65

Peak Field Strength (dBuV/m) 80.65 85.03 83.04

Measurement Uncertainty (dB) <+3.05
Verdict: PASS
Report No : (NIE) 61910RRF.001A1 Page 61 of 98 2020-04-20



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

C.ILF. A29 507 456

- Low Channel:

TOF

Saectrum [=
Ml Luwsdl 07,00 digevym - BLW 3 R
= Al Tl o EWT L5 & YW 10 M-z Mum}uximp

[8 171 Vine@Thy view

B dBAs

ST |

T

mMz2)

a0 digaii

30 dELa

20 dEpanT

L0 B

(=T

oF 2.40% GHz

- Middle Channel:

Spectrum

s0unl prs

Epan 108 MHz

S
TDF

Hal Laval G700 d2uvin - BaW 3 MH

Ol = WY 11 @ VAW 10 M Modo &utn Swoeg

[8 151 Ve @Ay iew

B0

LUTEN]

R |

B e

B By

= Al

20 dnai

L0 By

D BT

OF 2. 44 G

0000 pls

lipan 100 MHs

Report No : (NIE) 61910RRF.001A1

Page 62 of 98

2020-04-20



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:
Specinum [
el Lasdld U700 d8uyim & BAW 3 M2
= At Ol o SWT L5 & VINW 10 Mz Mode Suts Seeap

TDF
[8 151 Vemmahe Ve

Ll LB

B by / T

/

30 A=

101 dBme

T AT
CF 40 e 0000 prs Bpan 1106 MHz

Report No : (NIE) 61910RRF.001A1 Page 63 of 98 2020-04-20



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

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(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
(GHz) (dBpV/m) Uncertainty (dB)
4.80437 Peak 40.91 <+3.70
21.62105 Peak 42.87 H <#3.70
- Middle Channel (2440 MHz):
Spurious frequency Detector Emission Level Polarization Measurement
(GHz) (dBpV/m) Uncertainty (dB)
21.96305 Peak 42.67 H <+3.70
- High Channel (2480 MHz):
Spurious frequency Detector Emission Level Polarization Measurement
(GH2) (dBuvim) Uncertainty (dB)
Peak 60.13
2.48358 Y, <+3.70
Average 41.41
4.96023 Peak 40.98 <+3.70
22.32305 Peak 43.92 <+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 this plot is 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:
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The peak shown in the plot above the limit is the carrier frequency.
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- High Channel:

Spectrum
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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:
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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

- Low Channel:
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- High Channel:

D DEKRA

Maf vl o00.00 S = mEW 1 ME
AEE OOl & BWT L5 & VAW 1Md:  Modo Swesp
TOF

[8 151 Ve BEa view

T BT

B0 A

0

=l P

i=3 LT

0 el

L0 dBehdm

Htarl 201 Ghe

0000 pls

Hlop 2.0% GHs

Report No : (NIE) 61910RRF.001A1

Page 74 of 98

2020-04-20



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 2.4835 - 2.5 GHz

- Low Channel:
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- High Channel:
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Appendix D: Test results. Proprietary protocol Flora
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TEST CONDITIONS ...ttt itte ettt st e st e st eestaeeaste e e seeeaseeeanseeeasaeessseeanteeeasaeeenseeesseeeanteeaseeennseeanteeennseennnenans 79
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Section 15.249 Subclause (a) / RSS-210 B.10. (a) Field strength of fundamental and harmonics emissions .....83

Section 15.249 Subclause (d) / RSS-210 B.10. (b) Emissions radiated outside of the specific frequency bands 86
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TEST CONDITIONS

POWER SUPPLY (V):
V nominal: 3.7 vdc
Type of power supply: DC voltage from rechargeable battery.
Type of antenna: Integral antenna.

Declared antenna gain: - 8.5 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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D DEKRA

Occupied Bandwidth

RESULTS:
Low Channel Middle Channel High Channel
2402 MHz 2440 MHz 2480 MHz
99% Bandwidth (MHz) 2.65 2.65 2.66
Measurement Uncertainty (kHz) <+5.00
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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) 80.83 85.26 82.96
Peak Field Strength (dBuVv/m) 81.59 85.81 83.61
Measurement Uncertainty (dB) <+3.05
Verdict: PASS
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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(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
(GHZz) (dBuv/m) Uncertainty (dB)
4.80297 Peak 38.58 <+3.70
21.61235 Peak 41.44 <#3.70
- Middle Channel (2440 MHz):
Spurious frequency Detector Emission Level Polarization Measurement
(GHz) (dBpV/m) Uncertainty (dB)
21.96605 Peak 41.25 H <+3.70
- High Channel (2480 MHz):
Spurious frequency Detector Emission Level Polarization Measurement
(GH2) (dBuvim) Uncertainty (dB)
4.96023 Peak 40.65 <+3.70
22.32575 Peak 43.63 <#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 this plot is 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:
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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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