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Test Report

ISED CABid: ES1909

Test report No:
NIE: 65936RRF.002

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

(*) Identification of item tested

(*) Trademark

Hearing Aid

Phonak

(*) Model and /or type reference

Phonak Slim P90-R left

(*) Derived model not tested

Phonak Slim P90-R right, Phonak Slim P70-R left,
Phonak Slim P70-R right, Phonak Slim P50-R left,
Phonak Slim P50-R right, Phonak Slim P30-R left,
Phonak Slim P30-R right, Phonak Slim P-R Trial left,

Phonak Slim P-R Trial right

Other identification of the product

HW version: 050-085-xx
SW version: Target 7.2
FCC ID: KWC-SLR

IC: 2262A-SLR

(*) Features

Applicant

Bluetooth, Bluetooth LE, DM, Flora

SONOVA USA INC.
4520 Weaver Parkway, 60555, Warrenville, IL, USA

Test method requested, standard

USA FCC Part 15.249 (10-1-19 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 (10-1-19 Edition): Radiated
emission limits; general requirements.

CANADA RSS-210 Issue 10 (December 2019).
CANADA RSS-Gen Issue 5 Amendment 1 (March
2019).

ANSI C63.10-2013: American National Standard for
Testing Unlicensed Wireless Devices.

Summary IN COMPLIANCE

A_pproved by (name / position & Rafael Lopez 2021.11.2
signature) EMC Consumer & RF Lab. Manager - 213:13:18

<7 +01'00'

Date of issue 2021-11-22

Report template No FDTO08 23

(*) “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 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 PODTO00O.

Data provided by the client

The following data has been provided by the client:

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

2. The sample of the model Slim P-R is a Receiver-in-Canal hearing aid with Li-ion rechargeable
battery and Bluetooth.

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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b

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 result.
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Usage of samples

D DEKRA

Samples undergoing test have been selected by: The client.

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

Control N° Description Model

65936D/018 Hearing Aid

Phonak Slim P90-R left

SEEINE

Date of reception

2021/03/11

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

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

Control N°

Description

65936D/027 Hearing Aid

Phonak Slim P90-R left

Serial N°

Date of reception

2021/03/11

Sample S/02 has undergone the following test(s): The Radiated tests indicated in Appendixes A, B, C, D.

Test sample description

Ports.....cooviiiiiiii : Cable
Port name and Specified | Attached | Shielded Coupled
description max during test to
length [m] patient®
N/A O O U
Supplementary information to the
[o10] o - TP :
Rated power supply .........cceennee.. : Reference poles
Voltage and Frequency 1 7 3 P N oE
O |AC: O U O U U
O |AC: [ U L] L] L]
X | DC: Vnom: 3.8 V Lithium-lon Rechargeable.
O |DC:
Rated POWEr .........ccccvevviiiieennnn : -
Clock frequencies ...........ccceeenn -
Other parameters.........ccccceeeeenne : -
Software version ........ccccceeeeeeeennd Target 7.2
Hardware version.............ccc.ue.... : 050-085-xx
Dimensions in cm (W x H x D)....: -
Mounting position............cccceeeuee. : [0 | Table top equipment
O | Wall/Ceiling mounted equipment
[0 | Floor standing equipment
O | Hand-held equipment
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X | Other: Hearing Aid
Modules/parts ........ccccceeviiveeennnnn : Module/parts of test item Type Manufacturer
Accessories (not part of the test Description Type Manufacturer
(10110 P : -
Documents as provided by the Description File name Issue date
applicant........cccoceevviieeeiniieeen, : -

(3 Only for Medical Equipment

Identification of the client

Sonova AG
Laubisritistrasse 28, 8712 Stéafa, Switzerland

Testing period and place

Test Location DEKRA Testing and Certification S.A.U.
Date (start) 2021-03-15
Date (finish) 2021-04-08

Document history

Report number Description

65936RRF.002 2021-11-22 First release.

Environmental conditions

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

Temperature Min. =15 °C
P Max. = 35 °C

.
Relative humidity m;‘x i 52 Ofg

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

Min. =15 °C
Temperature Max. = 35 °C

o0
Relative humidity m::x :2705 gjo

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

Min. =15 °C
Temperature Max. = 35 °C

N0
Relative humidity m:':x :2705 @o
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Remarks and comments

D DEKRA

The tests have been performed by the technical personnel: Cristina Calle, Pablo Redondo.

Used instrumentation:

Conducted Measurements:

Last Calibration Due Calibration
Shielded Room ETS LINDGREN S101 N.A. N.A.
Signal and Spectrum Analyzer 10 Hz - 40 2019/09 2021/09
GHz ROHDE AND SCHWARZ FSV40
DC Power Supply, 30V/5A KEYSIGHT N.A. N.A.
TECHNOLOGIES U8002A
Digital Multimeter, FLUKE 175 2020/11 2021/11

Radiated Measurements:

10.

Last Calibration Due Calibration

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

Shielded Room ETS LINDGREN S101 N.A. N.A.
Biconical/Log Antenna 30 MHz - 6 GHz ETS 2020/04 2023/04
LINDGREN 3142E

Preamplifier G>40dB 10MHz-6GHz, BONN 2021/03 2022/03
ELEKTRONIK, BLNA 0160-01N

EMI Test Receiver 7 GHz ROHDE AND 2020/12 2022/12
SCHWARZ ESRY

Horn Antenna 1-18 GHz SCHWARZBECK 2019/11 2022/11
MESS-ELEKTRONIK BBHA 9120 D

RF Preamplifier, 40 dB ,1-18 GHz BONN 2020/05 2021/05
ELEKTRONIK BLMA 0118-1M

Horn Antenna 18-40 GHz SCHWARZBECK 2020/05 2023/05
MESS-ELEKTRONIK BBHA 9170

Preamplifier G>30dB 18-40GHz, BONN 2019/11 2021/11
ELEKTRONIK, BLMA 1840-3G

Spectrum Analyzer ROHDE AND SCHWARZ 2020/07 2022/07
FSW50
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Testing verdicts

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

15.249 (a) / RSS-210 B.10 (a) Field strength of fundamental p
and harmonic emissions

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

Supplementary information and remarks: None.

2. Bluetooth Basic Rate
FCC PART 15 PARAGRAPH / RSS- 210

Requirement — Test case Verdict Remark

15.249 (a) / RSS-210 B.10 (a) Field strength of fundamental p
and harmonic emissions

15.249 (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
15.249 (a) / RSS-210 B.10 (a) Field strength of fundamental =
and harmonic emissions
15.249 (d) / RSS-210 B.10 (b) Emissions radiated outside of p
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
15.249 (a) / RSS-210 B.10 (a) Field strength of fundamental =
and harmonic emissions
15.249 (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

POWER SUPPLY:

V nominal: 3.8 vdc

Type of Power Supply: Lithium-lon rechargeable battery.
ANTENNA:

Type of Antenna: Internal.

Maximum Declared Antenna Gain: -0.5 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

The DC supply voltage is applied using an external power supply.

RADIATED MEASUREMENTS:

All radiated tests were performed in a semi-anechoic chamber. The measurement antenna (bilog antenna for the
range between 30 MHz to 1000 MHz and 1 GHz-17 GHz double ridge horn antenna) is situated at a distance of 3
m and at a distance of 1 m for the frequency range 17 GHz-26 GHz (17 GHz-40 GHz horn antenna).

For radiated emissions in the range 17 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.

A resolution bandwidth/video bandwidth of 100 kHz / 300 kHz was used for frequencies below 1 GHz and 1 MHz /
3 MHz for frequencies above 1 GHz.
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Radiated measurements setup f <1 GHz:

D DEKRA

ANECHOIC CHAMBER
M:um;nﬁgm R ?:btal:ng
||| Amdi ffgﬁu;nﬂ%
e (LT
X
Antennahast —

| {Antenna beight varation: [ =4 m)

L AAAAAAALAALAALAALAA

Spectnam salvser

Shiglded Control RoomFor
Eadiated Measumments

Radiated measurements setup from 1 GHz to 17 GHz:
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Radiated measurements setup f > 17 GHz:

VWWWWWWWWWWWWWWWWWWWWWY

Preamplifier Horn antenna
EUT

\ 3 B
1 m distance

Shielded control room for

Apex radiated measurements

analyser
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Occupied Bandwidth

RESULTS:

D DEKRA

Low Channel Middle Channel High Channel
99% Bandwidth (MHz) 1.0296 1.0437 1.0635
Measurement Uncertainty (kHz) <+3.64
Verdict: PASS
- Low Channel:
Spectrum @
Ref Level 10.00 dim w RBW 30 kHz
Att 20 dB SWT 10 ms & VBW 100 kHz  Mode Swesp
TOF
@ 1Pk View
pafi] -0.13 4B
— - 1. 266300 MHz
Oec Bw 1029600000 MHz
Mr\/‘ -5.68 dBm

-10 oBm ’_/.\_/V;h
-20 d8m -

Dol g‘u\“
g

2.401971050 GHz

it
Mz / ‘\'--:.“
S0 BM—n 31,680 dBm—— 1,\
40 dBm— M ,._nvn\l
-50 d8m P
-60 dBim
=70 dBm=——
=30 d8m
CF 2.402 GHz 10000 pts Span 3.0 MHz
Marker ]
. Type | Ref | Trc | ¥-value | ¥ -walug |  Function | Function Result Il
| w1 1| 2.40197105 GHz | -5.68 dBm | |
Tl 1 2.40148925 GHZ | =-21,04 dBm Qoo Bw | L.0296 MHz
T2| 1 2,40251885 GHz | -20.78 dBm
M2 |1 2.4D136835 GHz | -31,71 dBm
o3| m2| 1] 1,2663 MHz | -0,13 d@
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- Middle Channel:

Spectrum [T]
Ref Level 10.00 dBm & RBW 30 kHz
Att 20 dBe SWT 10 ms & VBW 100 kHz  Mode Sweep
TOF
@ 1Pk View
paf1] 0.05 dB
o dBm ' 1,272000 MHz
}: Ooo B 1.043700000 MHz
-10 dBm ”,..f"- YoV —r J{IJI\ 5.96 dBm
i ra 2.439970150 GHz
-20 d8m i ﬂ:\k
30 dam— "'1;/ P
L S h1 -31.960 dBr—3 i
40 d#im ._,.\_{"'"“ A HV"‘“!“A'H\,V
50 dém ]
=50 d8m
=70 d8m
-80 dBm
CF 2.44 GHz 10000 pts Hpan 3.0 MHz
Marker
Typae | ®ef | Tre | ¥-value ¥ -walue |  Function | Function Result |
1 ML 1 2.43997015 GHz | =5,96 dBm | |
T1| 1] 2.43048325 GHz | -21,70 dBm Dce Buw | 10437 MHz ||
T2 1 2.44052605 GHz | -20.27 dBm '
| oMz | 1 243036565 GHz | -32.04 dBm |
| o3[ m2 1] 1.272 MHz 0,05 di
- High Channel:
o
Spectrum A
Ref Level 10.00 dBm & RBW 30 kHz
Alt 20 dBE SWT 10ms & YBW 100 kHz Mode Sweep
TOF
@ 1Pk View
Da[1] -0,01 dB
e ; 1.2B9100 MHz
(II. Oce Bw 1.063500000 MHz
-10 dém A e[ 1] 6,33 dBm
Ty\/“\j T2 24790960350 GHz
=20 dBm {I‘«
-30 dBm "“'f s
D1 -32.330 :1':'"',_,4'7 }.\
40 déim > Sa 'W\_ﬂ_‘\\v
50 dBm =t
=60 dBm
=70 d8m
-30 dBm
GF 2.48 GHz 10000 pts Span 3.0 MHz
Marker |
- Type | Ref | Trc | ¥ -walua | ¥ -valug |  Function | Function Result ||
1 M1 1 2, 47996835 GHz | -6,23 dem _'
T1) 1] 2.4T047425 GHz | -21.77 dBm | Oce Bw | 1.0635 MHz |
T2] 1] 2. 46053775 GHz | -20,33 dBm |
Mz [ 1 247935665 GHZ | -32,49 dém |
D3 M2 1 1.2891 MHE | -0,01 de
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Duty cycle
Computation of duty-cycle correction factor
Number of pulses within 100 ms: 2.5
Pulse duration: 17.317 ms.
Spectrum . [ﬁ
Rof Leved 000 B - RBW 10 Mz
e ALL 10 & » BWT 100 VBW 0 M
S
1% M
e an Il',)lf"::::
- Mt . :ll) f}‘)lllh

y Akl " dd | B O © T IO § ' M f . ) Ad I Ao
L i 3 el YES L el g bR e L e a1 vl e el AAL gl Y 4 -+ R faaa Lot s (R NETAY
0 g
o0 W
00 03¢
CF 2 462 GH2 1000 pes 10,0 mis/
Marker
| o | e | X-yalue | Yoyolae | Fyunction | FunctionResee |

w1 3 25028 ma 1060 dben |

D2 N1 1) 17 317 me 0,00 d&

03 [ 3 22 361 M 0.00 dh

Duty-cycle correction factor calculation.

Duration (ms) Number of pulses “On Time” (ms)

17.317 2.5 43.29

Duty cycle in 100ms = “On Time” / 100 ms = 0.4329
Duty cycle correction factor & = 20 log (0.4329) = -7.27 dB
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15.249 (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:

Verdict:

Low Channel Middle Channel High Channel
Field Strength (dBuV/m) Peak 97.51 98.55 97.69
Duty cycle correction factor o (dB) -7.27 -7.27 -7.27
Field Strength (dBuV/m) Average 90.24 91.28 90.42
Measurement Uncertainty (dB) <+4.11
PASS
Report No : (NIE) 65936RRF.002 Page 17 of 88 2021-11-22
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FIELD STRENGTH

D DEKRA

- Low Channel:
Mulbiviesy = Spacbium .
Aad Lawnd 00T, [0 s’ & QW 3 Mz
- A Dole SWT (o= MW 10 M Heda fAuc Siesp
TOF “4&L1 i 2Tdd =m"
mALIPT 7S dEed
A0 TS G-
N EEESE— T S— -
A —_
h . — - '_l"_'_ -
_.__.\_.__w—u--' " ~
- = T e _--'"'L""—\-\.,l_
O
0 g
2 o
o o
i ol
1N i
TN
¥ i
OF FAE e THT i 10 T Bpan 10 W |
- Middle Channel:
Hultfview = Spectram .
Rl Lol 107 00 dBuisie = REW Irmz

= A

Qi = HET |5 & VAW LOMHZ Mol B Sl
e T4 i

T 5"

oW g

Wi

TBEEEL
L TH A TN LG

o

p—

n—"-"-’.-"""-_\”_

[N T

ei——,

e —_—

(-

b,
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15.249 (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
(MHz) (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-17 GHz
and at distance of 1 m for the frequency range 17 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.

Frequency range 30 MHz - 1 GHz:

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

Spurious frequencies detected at less than 20 dB below the limit:

Detector | Polarization
Quasi peak \

Spurious frequency (MHz)
31.98850

Emission Level (dBuV/m)
20.63

Measurement Uncertainty (dB) <+ 4.99
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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. Spurious frequencies detected closest to the limit:

Spurious frequency | Emission Level o
(GH2) (dBuV/m) Polarization | Detector
64.16 Peak
2.37840 41.31 Average
4.80500 48.70 H Peak
14.41100 52.49 \Y Peak
- MIDDLE CHANNEL. Spurious frequencies detected closest to the limit:
Spurious frequency | Emission Level o
(GH2) (dBuV/m) Polarization | Detector
56.54 Peak
248753 41.30 H Average
4.87950 46.72 H Peak
12.19900 49.48 H Peak
54.59 Peak
14.63850 41.81 v Average
- HIGH CHANNEL. Spurious frequencies detected closest to the limit:
Spurious frequency | Emission Level o
(GH2) (dBuV/m) Polarization | Detector
72.77 Peak
2.48393 41.83 Average
4.96000 46.80 H Peak
14.87800 52.62 V Peak

Verdict: PASS

Measurement Uncertainty (dB): <+ 4.98 for 1<f<17 GHz
<+ 5.08 for 17< f <26 GHz
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FREQUENCY RANGE 30 MHz - 1 GHz (worst-case):

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

o R 248 0FE,

Level in dBuV/m
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o oG

1] } } } +— } } } } }
30m 50 GO a0 100mM 200 200 400 50D

Frequency in Hz
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L 2 Final Fesult OFE Final Fesult Ff+

This plot is valid for the Low, Middle and High Channels.

FREQUENCY RANGE 1 - 3 GHz:

- Low Channel:
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The peak above the limit is the carrier frequency.
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- Middle Channel:
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The peak above the limit is the carrier frequency.
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The peak above the limit is the carrier frequency.
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FREQUENCY RANGE 3 - 17 GHz:

- Low Channel:

Level in dBuV/m
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- High Channel:
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FREQUENCY RANGE 17 - 26 GHz:

The spurious frequencies detected do not depend on the operating channel.
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This plot is valid for the Low, Middle and High Channels.
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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:
Full Spectium
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Appendix B: Test results. Bluetooth Basic Rate
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TEST CONDITIONS

POWER SUPPLY:

V nominal: 3.8 vdc

Type of Power Supply: Lithium-lon rechargeable battery.
ANTENNA:

Type of Antenna: Internal.

Maximum Declared Antenna Gain: -0.5 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

The DC supply voltage is applied using an external power supply.

RADIATED MEASUREMENTS:

All radiated tests were performed in a semi-anechoic chamber. The measurement antenna (bilog antenna for the
range between 30 MHz to 1000 MHz and 1 GHz-17 GHz double ridge horn antenna) is situated at a distance of 3
m and at a distance of 1 m for the frequency range 17 GHz-26 GHz (17 GHz-40 GHz horn antenna).

For radiated emissions in the range 17 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.

A resolution bandwidth/video bandwidth of 100 kHz / 300 kHz was used for frequencies below 1 GHz and 1 MHz /
3 MHz for frequencies above 1 GHz.
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Radiated measurements setup f <1 GHz:

D DEKRA
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Radiated measurements setup from 1 GHz to 17 GHz:
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Radiated measurements setup f > 17 GHz:
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Preamplifier Horn antenna
EUT

\ 3 B
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Shielded control room for

Apex radiated measurements

analyser
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Occupied Bandwidth

RESULTS:
Low Channel Middle Channel High Channel
99% Bandwidth (MHz) 0.8721 0.8742 0.8766
Measurement Uncertainty (kHz) <+3.64

Verdict: PASS
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- Middle Channel:
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Duty Cycle

Computation of duty-cycle correction factor

Number of pulses within 100 ms: 2.5

Pulse duration: 17.978 ms.

Spectrum I",f'
Rof Lowvet 000 2 - RBW 30 Mz

e AL 10 & & EWT 100 ma & VBOW 30 Ml
SO0
@ 155 M

o) LR

06,0107
= Mgl 10 A# (e
~L0. B + - PEATIU
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60 03 - et

" : A 3 PV SR ) ot 4 ad > " (T
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-ad @m

CF 2 462 GHz 1000 pts

10.0 ms/
Marker

o | mmt | T | %-valun | Yovalus | Function | Function Resws |
Wi 1 27 -10.45 dbm
b2 0.0148
0.03 db

n3 N1

Duty-cycle correction factor calculation.

Duration (ms) Number of pulses “On Time” (ms)

17.978 2.5 44.94

Duty cycle in 100ms = “On Time” / 100 ms = 0.4494
Duty cycle correction factor 6 = 20 log (0.4329) = -6.95 dB
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15.249 (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:

Verdict:

Low Channel Middle Channel High Channel
Field Strength (dBuV/m) Peak 97.63 98.21 98.21
Duty cycle correction factor 6 (dB) -6.95 -6.95 -6.95
Field Strength (dBuV/m) Average 90.68 91.26 91.26
Measurement Uncertainty (dB) <+4.11
PASS
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FIELD STRENGTH
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15.249 (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
(MHz) (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-17 GHz
and at distance of 1 m for the frequency range 17 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.

Frequency range 30 MHz - 1 GHz:
The spurious frequencies detected do not depend on the operating channel.
No spurious frequencies detected at less than 20 dB below the limit.

Measurement Uncertainty (dB) <+ 4.99
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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. Spurious frequencies detected closest to the limit:

Spurious frequency | Emission Level o
(GH2) (dBuV/m) Polarization | Detector
56.70 Peak
2.38220 41.29 H Average
62.20 Peak
2.38873 41.25 H Average
4.80400 50.57 H Peak
14.41150 51.87 \Y Peak

- MIDDLE CHANNEL. Spurious frequencies detected closest to the limit:

Spurious frequency | Emission Level L
(GHz) (dBuV/m) Polarization | Detector
4.88150 49.27 H Peak
54.12 Peak
14.64700 2178 v Average

- HIGH CHANNEL. Spurious frequencies detected closest to the limit:

Spurious frequency | Emission Level o

(GH2) (dBuV/m) Polarization | Detector
54.37 Peak

2.33100 237 H ek
68.23 Peak

2.48700 T y Pedk_
65.78 Peak

2.49120 o H (e
4.95950 47.31 H Peak
7.43950 45.40 H Peak

Measurement Uncertainty (dB): <+ 4.98 for 1<f<17 GHz
<+ 5.08 for 17< f <26 GHz

Verdict: PASS
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FREQUENCY RANGE 30 MHz - 1 GHz (worst-case):

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

o R 248 0FE,

Level in dBuV/m
(%)
_

o oG

1] t t t +—1 t t t t t
30m 0 A0 a0 100k 200 300 400 &00
Frequency in Hz

Freaiew Fesult 14-Fk+ Freaiew Fesult THHR+ FZT15.247 CFK

L 2 Final Fesult OFE Final Fesult Ff+

This plot is valid for the Low, Middle and High Channels.

FREQUENCY RANGE 1 - 3 GHz:

- Low Channel:

1207
DDES
£
S 1
ﬂjﬂ- BD +
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= 1
8 60T $
40 '{'. i i - =
o t !
1G 2G 3G

Frequency in Hz

Frendeny Fazult 1%+

‘a
; 47 Festricted Bands P 7165, estricted Bands &5
L 2 Final Fesult P+ Final Fesult &35

— FCZ15

The peak above the limit is the carrier frequency.
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- Middle Channel:
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The peak above the limit is the carrier frequency.

- High Channel:
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The peak 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:

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

FLC 15,247 Festricted Bands EE

Level in dBuV/m
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This plot is valid for the Low, Middle and High Channels.
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FREQUENCY RANGE 2.31-2.39 GHz:
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- High Channel:

Full Spectium
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Appendix C : Test results.

Proprietary protocol DM 2.4 GHz
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TEST CONDITIONS

POWER SUPPLY:

V nominal: 3.8 vdc

Type of Power Supply: Lithium-lon rechargeable battery.
ANTENNA:

Type of Antenna: Internal.

Maximum Declared Antenna Gain: -0.5 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

The DC supply voltage is applied using an external power supply.

RADIATED MEASUREMENTS:

All radiated tests were performed in a semi-anechoic chamber. The measurement antenna (bilog antenna for the
range between 30 MHz to 1000 MHz and 1 GHz-17 GHz double ridge horn antenna) is situated at a distance of 3
m and at a distance of 1 m for the frequency range 17 GHz-26 GHz (17 GHz-40 GHz horn antenna).

For radiated emissions in the range 17 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.

A resolution bandwidth/video bandwidth of 100 kHz / 300 kHz was used for frequencies below 1 GHz and 1 MHz /
3 MHz for frequencies above 1 GHz.
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Radiated measurements setup f <1 GHz:

D DEKRA

ANECHOIC CHAMBER
M:um;nﬁgm R ?:btal:ng
||| Amdi ffgﬁu;nﬂ%
e (LT
X
Antennahast —

| {Antenna beight varation: [ =4 m)

L AAAAAAALAALAALAALAA

Spectnam salvser

Shiglded Control RoomFor
Eadiated Measumments

Radiated measurements setup from 1 GHz to 17 GHz:
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Radiated measurements setup f > 17 GHz:

VWWWWWWWWWWWWWWWWWWWWWY

Preamplifier Horn antenna
EUT

\ 3 B
1 m distance

Shielded control room for

Apex radiated measurements

analyser
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Occupied Bandwidth

RESULTS:

D DEKRA

Low Channel Middle Channel High Channel
99% Bandwidth (MHz) 1.7227 1.7227 1.722
Measurement Uncertainty (kHz) <+3.64
Verdict: PASS
- Low Channel:
Spectrum | [T]
Ref Level 10.00 dBm & RBW 50 kHz
o AL 20 dBe SWT 10 ms & VBW 200 kHz  Mode Sweep
TOF
@ 1Pk View
Daf1] -0.08 dB
0 dBrm 2,258900 MHz
X oo B 1.722 700000 MHz
-10 dam D M1[1] .24 diim
m.'\z; \"-\\M 2402112350 GHz
20 d&m b e
U
-30 dfim— "Aﬁ/ b T
1 r sy T AN AR _
Dl -32.240 dBm [J k‘\\
~4+01 d#rm le ™
&0 dim .-H-rll‘w‘ II|II.l b Fin .
I Y
=60 d8m = f l"n’l
=80 dBm
CF 2,407 GHz 10000 pts Span 7.0 MHz
Marker |
Typae | ®ef | Tre | ¥-value | ¥ -walue |  Function | Function Result 1|
M1 1 2.40211235 GHz | 6,24 dBm |
Tl 1| 240113025 GHz | -2, 45 dBm Qoo B 1.7287 MHz
TZ| 1 2.40285205 GHz | -25.41 dBm
Mz [ 1] 2. 40088E0S GHE | -32.26 dBm
03] M2 1 2,2589 MHz -0,08 d
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- Middle Channel:

Spectrum

D DEKRA

(7]

Ref Lavel 10.00 dBm & RBW 50 kHz
Alt 20 dBE SWT 10ms & YBW 200 kHz  Mode Sweep
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[ ML 1 2 44011865 GHz | -6.39 dBm ;
T 1| 2.43012055 GHz | -24,79 dbm | Occ Bw | 1,7227 MHz |
T2 1 2.440B5225 GHz | -25.47 dBm |
Mz 1 2.43BBASZS GHzZ | -32.39 diém |
pz| Mz 1 2.2596 MHz | 0.05 de
- High Channel:
Spectrum [?]
Ref Laval 10.00 dBm & RBW 50 kHz
ALt 20 B SWT 10 ms & VBW 200 kHz  Mode Sweep
TOF
@ 1Pk View
oaf1] 0.05 dB
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i Oce By 1.722000000 MHz
-10 dBm A F1 £1 -6.52 dBm)|
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| _Type | Ret | Tre | ¥-walug | v-walue |  Function | Function Result |
| M | 1] 248011375 GHz | -6.52 dBm | |
| 71 1 2.47912555 GHz | -24,85 dBm Occ Bw | 1.722 MMz
| T2 1 2.4B0B5155 GHz | -25,70 dBm
1= Y A | 2.47B88455 GHz | -32.61 dBm |
D3l w2l 1 2.2582 MHz | 0.05 dB
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D DEKRA

Duty cycle
Computation of duty-cycle correction factor
Number of pulses within 100 ms: 2.6
Pulse duration; 9.069 ms.
Spectrum i"’_ﬂ
Rof Leved 000 B - RBW 10 Mz
D;A_'ll 10 & w» BWT 100 ma » VBW 10 Ml
.-:u\». M
o) U.Or
A .I:.“‘nllllln‘:.".:
10 340 22,1228 my
,
0 dam
sl
B i e gt o R e L= iy e e
80 020
CF 2483 Gitz 1000 ptx 100 v/
Marker
Type | met | tee %-valuu | ¥ovalue | Funed bon Functing Rosar |
[ 22522 me -12,11 obm |
F— %117 me Dizas
Duty-cycle correction factor calculation.
Duration (ms) Number of pulses “On Time” (ms)
9.069 2.6 23.579
Duty cycle in 100ms = “On Time” / 100 ms = 0.2358
Duty cycle correction factor & = 20 log (0.4329) = -12.55 dB
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D DEKRA

15.249 (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:

Verdict:

Low Channel Middle Channel High Channel
Field Strength (dBuV/m) Peak 96.74 96.77 95.85
Duty cycle correction factor 6 (dB) -12.55 -12.55 -12.55
Field Strength (dBuV/m) Average 84.19 84.22 83.30
Measurement Uncertainty (dB) <+4.11
PASS
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15.249 (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
(MHz) (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-17 GHz
and at distance of 1 m for the frequency range 17 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.

Frequency range 30 MHz - 1 GHz:

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

No spurious frequencies detected at less than 20 dB below the limit.

Measurement Uncertainty (dB) <+ 4.99
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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. Spurious frequencies detected closest to the limit:

Spurious frequency | Emission Level o
(GH2) (dBuV/m) Polarization | Detector
61.07 Peak
2.38620 41.26 Average
4.80300 47.11 Peak
- MIDDLE CHANNEL. Spurious frequencies detected closest to the limit:
Spurious frequency | Emission Level o
(GH2) (dBuV/m) Polarization | Detector
4.88000 47.17 H Peak
14.63850 52.59 \Y Peak
- HIGH CHANNEL. Spurious frequencies detected closest to the limit:
Spurious frequency | Emission Level o
(GH2) (dBuV/m) Polarization | Detector
66.98 Peak
2.48860 41.41 H Average
54.42 Peak
2.49320 41.37 H Average
4.96050 45.94 H Peak
8.11500 46.34 V Peak
12.40150 48.96 H Peak

Verdict: PASS

Report No : (NIE) 65936RRF.002
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FREQUENCY RANGE 30 MHz - 1 GHz (worst-case):

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

S R 6
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This plot is valid for the Low, Middle and High Channels.

FREQUENCY RANGE 1 - 3 GHz:

- Low Channel:
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The peak above the limit is the carrier frequency.
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The peak 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 2.31-2.39 GHz:
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Full Spectrurm

D DEKRA

—-J
=
1
T

[=7]
=
1
T

[y}
=
1
T

Level in dBuV/m

s
=
1
T

T

2AL byt b a e
habdidvivad

KR T,

AAAE oy,
Yo L RN RS

2l f t
2310

2320

ow P

®  Final Fiesul Pl
- Middle Channel:

alT

5247 Restricted Bands FE.

2340

2360

FreqUency In IvinZ

Frml Fesult &%15

Full Spectrurm

2380

Firasign Flu 1P
F It 1T HFR+
7 Festricted Bands &5

2330

—-J
=
1
T

(=7}
=
1
T

[y}
=
1
T

Level in dBuV/m

s
=
1
T

0T

™ ;
ey

20 t t

L 2 Fncd Feault Pl

Report No : (NIE) 65936RRF.002

E
icted Bands P

2340

Page 66 of 88

Fl

Fi
Fr|t|| Flu:ulfu G

2380

;ult 1 H PF +

ted Bands AWG

2380

2021-11-22



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia,

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga
C.I.F. A29507456

- High Channel:

- Espana

D DEKRA

Full Spectium

—-J
=
1
T

(=7}
=
1
T

Level in dBuV/m
[5g]
=

sl B b e
i) B 2 TN AL

-

) boinithnn Py
Nt Dt Lt tng L oy

WA LT b M s o) s bt A v A L et gt

40T

0T

bl t
2310 2320

L 2 Fir .E;LFIE.SU It P+

2340

FREQUENCY RANGE 2.4835-2.5 GHz:

- Low Channel:

2360 2380 2380

FreqUency In IvinZ

Frandew Fesult 14-F+

F Fesult THFk+

FCT15.247 Festricted Bands A4G
Final Fesult 4G

Full Spectium

—-J
=
1
T

(=]
=
1
T

Level in dBuV/m
o
=

L
=
1

30T

L oA A e oM L A

P e iAo N e AN oA o AP LA AN Do mt A AN

20
2483.5

L 2 Fir .E;JJ::.E‘.SU It P+

Report No : (NIE) 65936RRF.002

2430

rreguency in ivimL

2435 2h00

Fresdew Fesult 15Fk+

F Fezut THPE+

FIZZ 15 247 Festricted Bands A4G
Firal Fesult &5

Page 67 of 88

2021-11-22



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia,

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - Espafia
C.I.F. A29507456

- Middle Channel:

D DEKRA

Full Spectium

—-J
=
1
T

(=7}
=
1
T

[y}
=
1
T

Level in dBuV/m

s
=
1

0T

A AR~ e AAAAAAN A WA e MAA e AN e A e~ oA PAFIAPNNAN P i e Dim o AL VO R N

bl f
2483.5

.-|: )

& Findl Pesul Pl

- High Channel:

801

5,247 Festricted Bands FE

2490 2495 2500
FreqUency In IvinZ

FH—"\"“"” Fezult 14HFk+
esult 1HPK -

15,247 Festricted Bands 244G
Fr|t|| Fesult &G

Full Spectrum

=l
=
1
T

(=3}
=
1
T

Level in dBuV/m
[y
_

I
=
1

fxnin - tan AN e A m o U NS 2N B AN G A o A AN s 5o A NN

Ay A DAL st TS <y

20 t
2483.5

Fn—f\-’lr-‘\\ Fizsult

L 2 Final Fesult PR+

Report No : (NIE) 65936RRF.002

FU_ 15243 Flu:'trll :Tud Eitmd Pt

2490 2495 2500
Frequency in vinz

Fn—f\-’lr-‘\.\ Fu;' TP+

tricted Bands A5G
FHEILFu:,‘.:U” G

Page 68 of 88 2021-11-22



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

C.I.F. A29507456

Appendix D: Test results.

Proprietary protocol Flora 2.4 GHz
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TEST CONDITIONS

POWER SUPPLY:

V nominal: 3.8 vdc

Type of Power Supply: Lithium-lon rechargeable battery.
ANTENNA:

Type of Antenna: Internal.

Maximum Declared Antenna Gain: -0.5 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

The DC supply voltage is applied using an external power supply.

RADIATED MEASUREMENTS:

All radiated tests were performed in a semi-anechoic chamber. The measurement antenna (bilog antenna for the
range between 30 MHz to 1000 MHz and 1 GHz-17 GHz double ridge horn antenna) is situated at a distance of 3
m and at a distance of 1 m for the frequency range 17 GHz-26 GHz (17 GHz-40 GHz horn antenna).

For radiated emissions in the range 17 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.

A resolution bandwidth/video bandwidth of 100 kHz / 300 kHz was used for frequencies below 1 GHz and 1 MHz /
3 MHz for frequencies above 1 GHz.
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Radiated measurements setup f <1 GHz:
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Radiated measurements setup from 1 GHz to 17 GHz:
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Radiated measurements setup f > 17 GHz:

VWWWWWWWWWWWWWWWWWWWWWY

Preamplifier Horn antenna
EUT

\ 3 B
1 m distance

Shielded control room for

Apex radiated measurements

analyser

Report No : (NIE) 65936RRF.002 Page 73 of 88 2021-11-22



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia,

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
C.I.F. A29507456

Occupied Bandwidth

RESULTS:

D DEKRA

Low Channel Middle Channel High Channel
99% Bandwidth (MHz) 2.6761 2.6726 2.6712
Measurement Uncertainty (kHz) <+3.64
Verdict: PASS
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- Middle Channel:
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Computation of duty-cycle correction factor

Number of pulses within 100 ms: 2.6

Pulse duration: 17.878 ms.

Spectrum

Duty cycle
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Duty-cycle correction factor calculation.

Duration (ms)

Number of pulses

“On Time” (ms)

17.878

2.6

46.48

Duty cycle in 100ms = “On Time” / 100 ms = 0.4648
Duty cycle correction factor & = 20 log (0.4329) = -6.65 dB
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15.249 (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:

Verdict:

Low Channel Middle Channel High Channel
Field Strength (dBuV/m) Peak 95.91 96.56 95.61
Duty cycle correction factor 6 (dB) -6.65 -6.65 -6.65
Field Strength (dBuV/m) Average 89.26 89.91 88.96
Measurement Uncertainty (dB) <+4.11
PASS
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15.249 (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
(MHz) (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-17 GHz
and at distance of 1 m for the frequency range 17 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.

Frequency range 30 MHz - 1 GHz:

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

No spurious frequencies detected at less than 20 dB below the limit.

Measurement Uncertainty (dB) <+ 4.99
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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. Spurious frequencies detected closest to the limit:

Spurious frequency | Emission Level o
(GH2) (dBuV/m) Polarization | Detector
2.38060 53.83 H Peak
4.80550 47.00 H Peak
14.41600 50.99 \Y Peak
- MIDDLE CHANNEL. Spurious frequencies detected closest to the limit:
Spurious frequency | Emission Level o
(GH2) (dBuV/m) Polarization | Detector
4.88150 46.15 H Peak
14.64450 52.43 \Y Peak
- HIGH CHANNEL. Spurious frequencies detected closest to the limit:
Spurious frequency | Emission Level o
(GH2) (dBuV/m) Polarization | Detector
72.22 Peak
2.48366 46.88 H Average
65.95 Peak
2.48506 41.39 H Average
63.04 Peak
2.49326 41.38 Average
4.95850 45.75 Peak

Verdict: PASS

Measurement Uncertainty (dB): <+ 4.98 for 1<f<17 GHz
<+ 5.08 for 17< f <26 GHz
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FREQUENCY RANGE 30 MHz - 1 GHz (worst-case):

The spurious frequencies detected do not depend on the operating channel.
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This plot is valid for the Low, Middle and High Channels.

FREQUENCY RANGE 1 - 3 GHz:

- Low Channel:
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The peak above the limit is the carrier frequency.
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The peak above the limit is the carrier frequency.
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FREQUENCY RANGE 3 - 17 GHz:

- Low Channel:
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FREQUENCY RANGE 17 - 26 GHz:

The spurious frequencies detected do not depend on the operating channel.
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This plot is valid for the Low, Middle and High Channels.
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FREQUENCY RANGE 2.31-2.39 GHz:
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FREQUENCY RANGE 2.4835-2.5 GHz:

- Low Channel:
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