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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 Wireless hearing instrument.

Trademark ReSound, Beltone, Interton, GN Hearing.
Model and /or type reference CSX10

Other identification of the product FCC ID: X26CSX10

IC: 6941C-CSX10

Features Audio amplification, proprietary 2.4 GHz wireless
functionality (Proximity) and Bluetooth 5.0.

Applicant GN HEARING A/S
Lautrupbjerg 7, 2750 Ballerup, Denmark

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.

Approved by (name / position & signature) Rafael Lopez ,F\‘AAAF F?TEIII:I LOPEZ
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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-2.

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 PODTO000.

Data provided by the client

The samples consists of a wireless hearing aid.

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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D DEKRA

Usage of samples

Samples undergoing test have been selected by: The client.

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

59569B/006 Wireless hearing instrument CSX10 1923000015 2019/01/15
59569B/013 Programming board Speedlink 1881274588 2019/01/15
59569B/014 USB cable - - 2019/01/15
59569B/011 Programming cable -- -- 2019/01/15
59569B/008 Power cable -- -- 2019/01/15

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

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

59569B/001 Wireless hearing instrument CSX10 1923000019 2019/01/15
59569B/013 Programming board Speedlink 1881274588 2019/01/15
59569B/014 USB cable -- -- 2019/01/15
59569B/011 Programming cable -- -- 2019/01/15
59569B/008 Power cable -- -- 2019/01/15
Sample M/02 has undergone the following test(s): All RADIATED tests indicated in Appendixes A, B, C.
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Test sample description

D DEKRA

POMS. .., : Cable
:ort n.ar.ne and Specified | Attached Shielded Coupled
escription max during test to
length [m] patient®
U O U
Supplementary information to the
[010] 1 = TP :
Rated power supply .......ccccoueenns Reference poles
Voltage and Frequency
L1 L2 L3 N PE
O |AC: O U O O O
X | DC: 1.45 Vvdc (battery)
Rated POWer ........ccccevveeeeviiiinnnn
Clock frequencies ..........ccceene
Other parameters..........cccceeeennnn
Software version .............c.ceeveenn Dookul
Hardware Version............c.c.c....... PCBA, CIC C5.0WL, V1.Arev. A
Dimensions in cm (W x H x D)....:
Mounting position........................: [0 | Table top equipment
O | Wall/Ceiling mounted equipment
[0 | Floor standing equipment
[0 | Hand-held equipment
X1 | Other: Hearing aid
Modules/parts ........ccocceevviieeennnn 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........cccccceeiviiiiiiineeee e :
(3): Only for Medical Equipment.
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Identification of the client

D DEKRA

GN HEARING A/S

Lautrupbjerg 7, 2750 Ballerup, Denmark

Testing period and place

Test Location DEKRA Testing and Certification S.A.U.

Date (start) 2019-01-16

Date (finish) 2019-01-28

Document history

Report number ‘

59569RRF.001 2019-02-06

First release

Description

Environmental conditions

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

Temperature

Relative humidity

Shielding effectiveness
Electric insulation
Reference resistance to earth

Min. =15°C
Max. = 35 °C

Min. = 20 %
Max. =75 %

> 100 dB

> 10 kQ

<1Q

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

Temperature
Relative humidity

Air pressure

Shielding effectiveness
Electric insulation
Reference resistance to earth

Normal site attenuation (NSA)

Field homogeneity

Min. =15 °C
Max. = 35 °C

Min. = 20 %
Max. =75 %

Min. = 860 mbar
Max. = 1060 mbar

> 100 dB

> 10 kQ

<1Q

< +4 dB at 10 m distance between item under test
and receiver antenna, (30 MHz to 1000 MHz)

More than 75% of illuminated surface is between 0
and 6 dB (26 MHz to 1000 MHz).
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In the chamber for conducted measurements, the following limits were not exceeded during the test:

Temperature in.= 15°C
.= 35°C

Relative humidity in.= 20 %
35 %
Air pressure i 860 mbar
1060 mbar
Shielding effectiveness > 100 dB
Electric insulation > 10 kQ

Reference resistance to earth

Remarks and comments

The tests have been performed by the technical personnel: Juan Carlos Fuentes, Carolina Postigo, Francisco
José Alcaide, José Gabriel Pendon.

Used instrumentation:

Conducted Measurements:

Last Calibration Due Calibration

1.  Signal and Spectrum Analyzer ROHDE AND 2017/07 2019/07

SCHWARZ FSV40
Radiated Measurements:
Last Calibration Due Calibration

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

2. Shielded Room ETS LINDGREN S101 N.A. N.A.

3. EMI Receiver ROHDE AND SCHWARZ 2018/02 2020/02
ESU26

4, RF Pre-amplifier, 38 dB, 30 MHz-6 GHz 2018/07 2019/07
BONN ELEKTRONIK BLNA 0360-01N

5. Biconical/lLog Antenna ETS LINDGREN 2017/04 2020/04
3142E

6. High Pass Filter 3 - 18 GHz WAINWRIGHT 2017/04 2019/04
INSTRUMENTS WHK 3.0/18G-10SS

7. High Pass Filter 10 - 26.5 GHz MICROWAVE 2017/04 2019/04
CIRCUITS H18G26G1

8. Signal and Spectrum Analyzer ROHDE AND 2017/07 2019/07
SCHWARZ FSV40

9. RF Pre-amplifier, 40 dB ,1-18 GHz BONN 2018/03 2019/03
ELEKTRONIK BLMA 0118-1M

10. Broadband Horn antenna 1-18 GHz 2016/11 2019/11
SCHWARZBECK BBHA 9120 D

11. Broadband Horn antenna 18-40 GHz 2017/03 2020/03
SCHWARZBECK BBHA 9170

12. RF pre-amplifier 18-40 GHz BONN 2018/03 2020/03

ELEKTRONIK BLMA 1840-1M

Report No: (NIE) 59569RRF.001 Page 7 of 71 2019-02-06



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

Testing verdicts

D DEKRA

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

Summary

1. Bluetooth Low Energy 5.0 2M.

FCC PART 15.249 PARAGRAPH / RSS-210

Requirement — Test case

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

Field strength of fundamental
and harmonics 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.

2. Bluetooth Low Energy 5.0 1M.

FCC PART 15.249 PARAGRAPH / RSS-210
Requirement — Test case

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

Field strength of fundamental
and harmonics emissions

Verdict Remark

P

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 2.4 GHz.

FCC PART 15.249 PARAGRAPH / RSS-210

Requirement — Test case

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

Field strength of fundamental
and harmonics emissions

Verdict Remark

P

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

Emissions radiated outside of
the specific frequency bands

P

Supplementary information and remarks: None.
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Appendix A: Test results.

Bluetooth Low Energy 5.0 2M
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TEST CONDITIONS

POWER SUPPLY (V):
Vnominal: 1.45 vdc
Type of power supply: DC voltage from battery.
Type of antenna: Integral antenna.

Declared antenna gain: -1.42 dBi

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

CONDUCTED MEASUREMENTS

D DEKRA

The equipment under test was set up in a shielded room and it is directly connected to the spectrum analyzer.

EUT

SPECTRUM
ANALYZER

RADIATED MEASUREMENTS

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

antenna).

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

determining compliance.

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

varied from 1 to 4 meters to find the maximum radiated emission.

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

Spectrum analyser

D DEKRA

ANECHOIC CHAMBER
o .
Measuring 360°Rotating
Antenna Table
‘ ‘ Device Und
| 3 m distance Test
i ]
T
AntennaMast
| (Antennaheight variation: 1-4 m)

Shielded Control RoomFor

Radiated Measurements

Radiated measurements setup f > 1 GHz:

Preamplifier

Horn antenna

VWWAWWWWAWWVWWWVWWAVNY

EUT

1 m distance

-

Spectrum
analyser

Shielded control room for
radiated measurements
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Occupied Bandwidth

RESULTS:
Low Channel Middle Channel High Channel
2402 MHz 2440 MHz 2480 MHz
99% Bandwidth (MHz) 2.0210 2.0270 2.0180
-26 dBc Bandwidth (MHz) 2.3255 2.4191 2.4001
Measurement Uncertainty (kHz) <+0.55
- Low Channel:

Spectrum =

Ref Level -10.00 dBm Offset 0.15 dB & RBW 30 kHz

o Att 0de & SWT 10 ms @ VYBW 100 kHz Mode Sweep
@ 1Pk View
D3[1] -0.04 dB
o0 dBm 2.325540 MHz
Occ Bw 2.021000000 MHz
.30 dem ok M1[1] -35.60 dBm
r 2.402022750 GHz
-40 dBm WNA VYW\/_,
50 dBm TNV"“VM \\/‘\V_f\w _\‘;3
) y\A -
-60 dBm ™ o

01 -61.600 dBm /n.fV‘ : r#n\
-70 dBm a e

Aama Y "
g s o \‘_f \, WWMW

-90 dBm
-100 dBm
CF 2.402 GHz 10000 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function Function Result
M1 1 2.40202275 GHz -35.60 dBm
T1 1 2.40100575 GHz -53.48 dBm Occ Bw 2.021 MHz
T2 1 2.40302675 GHz -53.12 dBm
M2 1 2.40086955 GHz -61.58 dBm
D3 M2 1 2.32554 MHz -0.04 de
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- Middle Channel:

Spectrum uf
Ref Level -10.00 dBm Offset 0.15dB @ RBW 30 kHz
@ Att 0de & SWT 10 ms @ VBW 100 kHz Mode Sweep
@ 1Pk View
D3[1] -0.07 dB
20 dem 2.419110 MHz
Occ Bw 2.027000000 MHz
30 dem 141 mM1[1] -33.82 dBm
N 2.440017750 GHz
_40 dBm nVr\ij Vi"’h
1A AMM e
-50 dBm LA \P"
12 )\'\Aj
G dem D1 -59.820 dBm »/"\f“-’f .\/\\
70 dem ;LV-LU\V // \M N“Vv‘v'h
ij‘jf\ S N,
’ A bl
-90 dBm
-100 dBm
CF 2.44 GHz 10000 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 1 2.44001775 GHz -33,82 dBm
T1 1 2.43901175 GHz -51.86 dBm Occ Bw 2.027 MHz
T2 1 2.44103875 GHz -51.88 dBm
M2 1 2.43877934 GHz -59.84 dBm
D3 M2 1 2.41911 MHz -0.07 dB
- High Channel:
Spectrum | ':g:
Ref Level -10.00 dBm Offset 0.15 dB & RBW 30 kHz
@ ALt 0dB & SWT 10 ms @ VYBW 100 kHz Mode Sweep
@ 1Pk View
D3[1] -0.01 dB
o0 dBm 2.400110 MHz
Occ Bw 2.018000000 MHz
-30 dBm i Mi[1] -34.43 dBm
\ 2.480021250 GHz
-40 dBm £
P e T TN
50 dem e S
Ix.wr \’V
- 3
60 dBm D1 -60.430 dBmy /hf’l 'El‘ﬁ"\
-70 dBm MJ "
%W”fﬁ [V et P
\l L
-90 dBm
-100 dBm
CF 2.48 GHz 10000 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value Y-value \ Function \ Function Result |
M1 1 2,48002125 GHz -34,43 dBm
T1 1 2.47900575 GHz -53.29 dBm Occ Bw 2.018 MHz
T2 1 2.48102375 GHz -52.69 dBm
M2 1 2.47879812 GHz -60.40 dBm
D3 M2 1 2.40011 MHz -0.01 dB
Report No: (NIE) 59569RRF.001 Page 14 of 71 2019-02-06
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D DEKRA

Section 15.249 Subclause (a) / RSS-210 B.10 (a). Field strength of Fundamental and
harmonic 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) 81.70 81.97 81.35

Peak Field Strength (dBuV/m) 96.92 97.15 96.46

Measurement Uncertainty (dB) <+3.70
Verdict: PASS
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- Low Channel:

D DEKRA

®

Spectrum T
Ref Level 107.00 dBpv/m @ RBW 3 WMHz
lo Att 10dB @ SWT 15 @ VBW 10 MHz Mode Sweep
TDF
@ 1Pk View @24y View
M1[1] 96.92 dBpY/m|
2.40204500 GHz
100 dewv/m m2[2] 81.70 dBpv/m)
ML 2.40197500 GHz
WMNWMWM:!I\MW"W
90 dB VY M ,,,.,M,f"""" “M‘""“-«». w“m
M M gy
W T Y by
Lo ww )
70 deys MIW nw M
WM RS M
50 depvim
40 dBpv/r
30 dBpV)!
20 depvim
10 dBpiifm
CF 2.402 GHz 1000 pts Span 10.0 MHz
- Middle Channel:
Spectrum “g'
Ref Level 107.00 depv/m @ RBW 3 MHz
lo Att 10cdB @ SWT 15 @ VBW 10 MHz Mode Sweep
TOF
@ 1Pk View @24y View
M1[1] 97.15 dBpvY/m
2.43976500 GHz
100 dBpvm m2[2] 81.97 dBpuV/m
! WWWL 2.43999500 GHz,
W_
M M_H‘N
90 dBpv/
R M \‘\”“M«-‘N
W |t My
50 dBuv/m M —-WM
70 dBuV/! //f ‘\\
60 dByy, / \
50 dBuV/r
40 dBLvV/m
30 dBuv/m
20 dBuv/m
10 dBuv/m
CF 2.44 GHz 1000 pts Span 10.0 MHz
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- High Channel:

Spectrum I

®
=)

Ref Level 107 .00 dBpv/m @ RBW 3 MHz
|& Att 10dB @ SWT 15 @ VBW 10 MHz Mode Sweep
TOF
@ 1Pk View@2Av View
M1[1] 96.46 dBpV/m
2.47981500 GHz
100 depvim M2[2] 81,35 dBpv/m
M1 2.47995500 GHz
WWW%
w %
90 dBpV/
— M‘N

M

70 depvim

M M
L .

] I

BV
oo

S0 depv/m

40 dBpV)

30 dBpV/

20 dBpvim

10 dBpv/m

CF 2.48 GHz 1000 pts Span 10.0 MHz
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D DEKRA

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

SPECIFICATION:

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

Fundamental Field strength of Field strength of Measurement

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

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

Frequency Range Field strength (uv/m) Field strength Measurement
(MH2z) (dBuVv/m) distance (m)
0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz) - 30
1.705 - 30.0 30 - 30
30 -88 100 40 3
88 - 216 150 43.5 3
216 - 960 200 46 3
960 - 25000 500 54 3

Whichever is the lesser attenuation.

RESULTS:

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

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

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

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

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

Spurious emissions at less than 20 dB from the limit:

D DEKRA

Spurious frequency Detector Emission Level Polarization Measurement
(MH2z) (dBuV/m) Uncertainty
(dB)
38.4523 Quasi peak 30.10 \Y, <+ 3.88

Freguency range 1 - 26 GHz.

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

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

- Low Channel (2402 MHz):

Spurious frequency Detector Emission Level Polarization Measurement
(GHz2) (dBuVv/m) Uncertainty (dB)
Peak 61.48
2.38990 H <+3.70
Average 39.67
4.80437 Peak 40.98 <+3.70
7.20563 Peak 41.47 H <+3.70
10.53144 Peak 46.89 <+3.70
- Middle Channel (2440 MHz):
Spurious frequency Detector Emission Level Polarization Measurement
(GH2) (dBuVv/m) Uncertainty (dB)
Peak 55.03
2.48539 H <+3.70
Average 40.52
4.87950 Peak 38.87 V <+3.70
10.53083 Peak 46.93 \Y; <+3.70
- High Channel (2480 MHZz):
Spurious frequency Detector Emission Level Polarization Measurement
(GH2) (dBuVv/m) Uncertainty (dB)
Peak 71.69 <+3.70
2.48352 H
Average 44.34 <+3.70
4.96023 Peak 39.72 <+3.70
10.53083 Peak 47.42 H <+3.70

Verdict: PASS
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FREQUENCY RANGE 30 MHz - 1 GHz

<§%§> RBW 100 kHz
VBW 300 kHz

Ref 70 dBpvV/m Att 0 dB SWT 125 ms
70
—c0
]
VIEW
—50
FCC |15
4

F-10

F-20

-30

Start 30 MHz 97 MHz/ Stop 1 GHz

Note: This plot is valid for all three channels.
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FREQUENCY RANGE 1 - 3 GHz

- Low Channel:

Spectrum

Ref Level 80.00 dBpY/m & RBW 1 MHz

ey

Att
TDF
@ 1Pk View@2ay View

0dB & SWT 15 @ VBW 3MHz Mode Sweep

D

70 dBuv/m

1 74.000 dBpv/mr

60 dByvm

50 deuv/m

D2 54.000 dBuvfm

40 deyv/m

30 deuv/m

20 deyv/m

10 dBuv/m

0 depvy/

-10 dBy

Start 1.0 GHz

30000 pts

- Middle Channel:

Spectrum

Stop 3.0 GHz

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

®
=)

@ 1Pk View@24v View

Ref Level 80.00 dBpv/m ® RBW 1 MHz
Att OdE @ SWT 15 @ VYBW 3MHz  Mode Swesp
TOF

70 depv/m

D1 74.000 dBpv/m

60 dBuv/

S0 deapv/m

D2 S54.000 dBpv/m

40 dBpv,

30 depv/m

20 dBpv,

10 depvim

0 deyv/m

Start 1.0 GHz

30000 pts

Stop 3.0 GHz

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

o

Spectrum

Ref Level 80.00 dBpv/m & RBW 1 MHz
Att 0dB & SWT 15 @ VYBW 3 MHz Mode Swesp
TOF

@ 1Pk View@2Av View

D1 74.000 dBpv/mr

70 dBuv/m

60 dBuv/

D2 S54.000 dBpv/m

S0 deapv/m

40 dBpv,

30 depv/m

20 dBpv,

10 depv/m

0 dBpv/m

Start 1.0 GHz 30000 pts Stop 3.0 GHz

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

Report No: (NIE) 59569RRF.001 Page 22 of 71 2019-02-06



DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia, D E K R A
c/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - Espafa

C.I.LF. A29 507 456

FREQUENCY RANGE 3 - 17 GHz

- Low Channel:

o

Spectrum

Ref Level 80.00 dBpv/m ® RBW 1 MHz

At 0dB & SWT 15 & VBW 3 MHz  Mode Sweep
TOF

@ 1Pk View@2Av View

D1 74.000 dBpv/mr

70 dBpv/m

60 dBuv/

D2 S4.000 dBpv/m

50 depv/m

40 dBuv,

uv/m

kA et sk
e

20 dBu,

10 depv/m

0 dBpv/m

-10 dey

Start 3.0 GHz 30000 pts Stop 17.0 GHz

- Middle Channel:

®
=)

Spectrum

Ref Level 80.00 dBpY/m ® RBW 1 MHz

Att 0dB & SWT 15 & VBW 3 MHz Mode Sweep
TDF

@ 1Pk View@2Av View

D1 74.000 dBpv/mr

70 dBuv/m

60 dByvm

D2 54.000 dByv/m

50 depvim

40 dByvm

Lv/m W

20 deyvim

10 dBuv/m

0 depv/

-10 dBV/m

Start 3.0 GHz 30000 pts Stop 17.0 GHz

Report No: (NIE) 59569RRF.001 Page 23 of 71 2019-02-06



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia, D E K R A
c/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - Espafa

C.ILF. A29 507 456

- High Channel:

o

Spectrum

Ref Level 80.00 dBpv/m & RBW 1 MHz

Att 0dB & SWT 15 & VBW 3 MHz Mode Sweep
TDF

@ 1Pk View@2Av View

D1 74.000 dBpv/mr

70 dBpv/m

60 dByv/m

D2 54.000 dBpV/mr

S0 dBuv/m

40 devfm

20 deyvm

10 dBuv/m

0 depv/

-10 dBV/m

Start 3.0 GHz 30000 pts

Stop 17.0 GHz
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FREQUENCY RANGE 17 - 26 GHz

Spectrum ] ltn&:l I
Ref Level 50.00 dBpY/m @ RBW 1 MHz

Att Dde & SWT 1z & YBW I MHz mMode Sweep

TOF

@ 1Pk Yiew@ZAv View

D1 74,000 dBpym
70 depvm
a0 dBpvm
D2 54.000 dBpss i
S0 depsm
40 dBpv/m

20 depv/m . L ' ¥

10 dBpvfm

0 depyfm

-10 dBpwfm

Start 17.0 GHz 30000 pts Stop 26.0 GHz
Note: This plot is valid for all three channels.
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FREQUENCY RANGE 2.31 - 2.39 GHz. (RESTRICTED BAND 1)

- Low Channel:

Spectrum

D DEKRA

Ref Level 80.00 dBpY/m

TDF

& RBW 1 MHz

Att 0dB & SWT 15 & VBW 3 MHz Mode Sweep

@ 1Pk View@2Av View

70 dBuv/m

D1 74.000 dBpv/mr

60 dByvm

30 dBuv/m

D2 54.000 dByv/m

20 deyv/m

10 dBuv/m

0 depv/

-10 dBV/m

Start 2.31 GHz

30000 pts

Stop 2.39 GHz

- Middle Channel:

Spectrum

o

Ref Level 80.00 dBpY/m

TDF

& RBW 1 MHz

Att 0dB & SWT 15 & VBW 3 MHz Mode Sweep

@ 1Pk View@2Av View

D1 74.000 dBpv/mr

70 dBuv/m

60 dByv/m

D2 54.000

dBpv/m

30 dBuv/m

20 deyvm

10 dBuv/m

0 depv/

-10 dBV/m

Start 2.31 GHz

30000 pts

Stop 2.39 GHz
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- High Channel:

Spectrum

D DE

KRA

o

Ref Level 80.00 dBpY/m

TDF

& RBW 1 MHz

Att 0dB & SWT 15 & VBW 3 MHz Mode Sweep

@ 1Pk View@2Av View

70 dBpv/m

D1 74.000 dBpv/mr

60 dByv/m

D2 54.000 dBpV/mr

30 dBuv/m

20 deyvm

10 dBuv/m

0 depv/

-10 dBV/m

Start 2.31 GHz

30000 pts

Stop 2.39 GHz
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FREQUENCY RANGE 2.4835 - 2.5 GHz. (RESTRICTED BAND 2)
- Low Channel:

Spectrum

Ref Level 80.00 dBpv/m & RBW 1 MHz

Att 0dB & SWT 15 & VBW 3 MHz Mode Sweep
TDF

@ 1Pk View@2Av View

o

D1 74.000 dBpv/mr

70 dBuv/m

60 dByv/m

D2 54.000 dBpv/m

NS TUE PR PR Pob SNSRI PSP IR URPFPUVENNRTPII SRR T STTIIPRSUPHPS PSRN R USRI OR

30 dBuv/m

20 deyvm

10 dByiv/m

0 depv/

-10 dBV/m

Start 2.4835 GHz 30000 pts Stop 2.5 GHz

- Middle Channel:

Spectrum by

Ref Level 80.00 dBpv/m ® RBW 1 MHz

Att O0dB & SWT 15 @ VBW 3 MHz Mode Sweep
TODF

@ 1Pk View @24y View

D1 74.000 dBpv/m

70 depv/m

60 dByv/m

D2 54.000 dBpV/m

sk " PR, " . " —

30 dBuv/m

20 deyvm

10 dByiv/m

0 deuv/

-10 dBuvV/m

Start 2.4835 GHz 30000 pts Stop 2.5 GHz
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- High Channel:

Spectrum

Ref Level 80.00 dBpv/m & RBW 1 MHz
Att 0dB & SWT 15 @ VBW 3 MHz Mode Sweep
TOF

@ 1Pk View @24y View

D1 74.000 dBpv/mr

30 dapv/m

20 deuvi/

10 dBpv/m

0 depiv/

-10 dBpv,

Start 2.4835 GHz

30000 pts

Stop 2.5 GHz
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Appendix B: Test results.

Bluetooth Low Energy 5.0 1M
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TEST CONDITIONS . ... .ottt ettt e e s st s sa et e st e e s aesesse st eteseesaneeseneeseneesensesansesesesessenensens 32
(@ ToTo W] o 1=To 2T aTo AV To L1 o OSSR 34

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

Section 15.249 Subclause (a) and (d) / RSS-210 B.10 (b). Emissions radiated outside of the specific
frequency Bands (TrANSIMITIET) ..o sttt esbeera et e sreesaesbeeaneneenns 39
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TEST CONDITIONS

POWER SUPPLY (V):
Vnominal: 1.45 vdc
Type of power supply: DC voltage from battery.
Type of antenna: Integral antenna.

Declared antenna gain: -1.42 dBi

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

CONDUCTED MEASUREMENTS

D DEKRA

The equipment under test was set up in a shielded room and it is directly connected to the spectrum analyzer.

EUT

SPECTRUM
ANALYZER

RADIATED MEASUREMENTS

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

antenna).

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

determining compliance.

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

varied from 1 to 4 meters to find the maximum radiated emission.

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

Spectrum analyser

D DEKRA

ANECHOIC CHAMBER
o .
Measuring 360°Rotating
Antenna Table
‘ ‘ Device Und
| 3 m distance Test
i ]
T
AntennaMast
| (Antennaheight variation: 1-4 m)

Shielded Control RoomFor

Radiated Measurements

Radiated measurements setup f > 1 GHz:

Preamplifier

Horn antenna

VWWAWWWWAWWVWWWVWWAVNY

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) 1.0377 1.1958 1.2933
-26 dBc Bandwidth (MHz) 1.2473 1.5262 1.6212
Measurement Uncertainty (kHz) <+0.45
- Low Channel:
Spectrum | m;
Ref Level -10.00 dBm Offset 0.15 dB8 & RBW 30 kHz
jo ALt 0dE @ SWT 10 ms @ YBW 100 kHz Mode Sweep
@ 1Pk View
D3[1] 0.03 dB
50 dBm 1.247300 MHz
' Occ Bw 1.037700000 MHz
20 dem M1[1] -35.36 dBm
‘_":\ 2.402019650 GHz
-40 dBm Ve ~ N
{1,_/»\/\ \"\/\ T2
-50 dBm — A
M2 :
A0 dRm . oo x —
D1 -61.360 dBm
70 dBm /‘.M ‘L\\ V=N
o S U\,\w
i —
-90 dem
-100 dem
CF 2.402 GHz 10000 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.40201965 GHz -35.36 dBm
T1 1 2.40148355 GHz -53.88 dBm Occ Bw 1.0377 MHz
T2 1 2,40252125 GHz -50.22 dBm
M2 1 2.40137058 GHz -61.37 dBm
D3 m2 1 1.2473 MHz 0.03 de
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- Middle Channel:

D DEKRA

l o
Spectrum A
Ref Level -10.00 dBm Offset 0.15 dB @ RBW 30 kHz
& Att 0de @ SWT 10 ms & YBW 100 kHz Mode Sweep
® 1Pk Yiew
D3[1] ~0.03 dB
20 dBm 1.526160 MHz
Occ Bw 1.195800000 MHz|
.30 dBm M1 M1[1] -33.41 dBm)|
2.440015450 GHz
-40 dBm F.,NV_J
/_(\/_\“ ﬁ\/\ T2
-50 dBm s _—.
12 e -\n.m
-
5 0dem———tD1 -59.410 dBn =
-70 dem .\F""“‘"”’VWW
it e Y
-0 deém
-90 dBm
-100 dBm
CF 2.44 GHz 10000 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value ¥-value | Function Function Result
M1 1 2.44001545 GHz -33.41 dBm
T1 1 2,43933355 GHz -53.80 dBm Occ Bw 1.1958 MHz
T2 1 2.44052935 GHz -49.37 dém
M2 1 2.43912293 GHz -59.40 dBm
D3 M2 1 1.52616 MHz -0.03 dB
- High Channel:
Spectrum | mAI
Ref Level -10.00 dBm Offset 0.15 dB & RBW 30 kHz
jo Attt 0dBe & SWT 10 ms & VYBW 100 kHz Mode Sweep
@ 1Pk View
D3[1] 0.02 dB
20 dBm 1.621190 MHz
Occ Bw 1.293300000 MHz
30 dBm b M1[1] -34.08 dBm
’\Vw 2.480014550 GHz
40 dBm o] o
[~
/\Jm T2
50 dBm K — -
FER \E]t‘
56-dbm D1 -60.08% dem f\\
70 dB el wmvm"“v‘t AW‘\V
-80 dBm
-90 dBém
-100 dBm
CF 2.48 GHz 10000 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 1 2.48001455 GHz -34.08 dBm
T1 1 2.47922495 GHz -55.00 dBm occ Bw 1.2933 MHz
T2 1 2.48051825 GHz -50.55 dBm
M2 1 2,4790102 GHz -60.14 dBm
D3 M2 1 1.62119 MHz 0.02 de
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D DEKRA

Section 15.249 Subclause (a) / RSS-210 B.10 (a). Field strength of Fundamental and
harmonic 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) 86.23 89.11 89.47

Peak Field Strength (dBuV/m) 96.17 98.87 99.15

Measurement Uncertainty (dB) <+3.70
Verdict: PASS
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- Low Channel:

®

Spectrum [mAJ]

Ref Level 97.00 deépv/m @ RBW 3 MHz
l& Att 0dB @ SWT 15 @ VYBW 10 MHz Mode Sweep
TOF
@ 1Pk View @24y View
B 111 96.17 dBpV/m
//M 2.40202500 GHz
90 dByv/m ] mz[2] 86.23 dBpV/m
/.4«/'_»" M M\\“ 2.40199500 GHz
3
A |
B gt s,
S M/DW ‘M\‘N
70 daym /ﬂﬂ/w"" MM N
S0 depv/m
40 dB
30 depv/m
20 dej
10 dBpv/m
0 depv/
CF 2.402 GHz 1000 pts S_parl 10.0 MHz

- Middle Channel:

®
=)

Spectrum

Ref Level 107.00 dBpv/m @ RBW 3 MHz
j= ALt 10dE » SWT 15 » VBW 10 MHz Mode Sweep
TDF
(@ 1Pk View@2hy View
M1[1] 98.87 dBpY/m|
2.43996500 GHz|
100 dBLY, M mM2[2] 89.11 dBpY/m|

W - 2.44001500 GHz
90 dBuvim M 1

Lo W R W“WM
80 dBpv/m
70 dewvim M“IM MN WM\“\
Bpt/m:

50 depfm

MM""’"“M

; ;J

40 depv/m:

30 dBpv/m

20 dep/m:

10 dBpy/m

CF 2.44 GHz 1000 pts Span 10.0 MHz
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- High Channel:

Spectrum

D DEKRA

®

(7]

Ref Level 107.00 dBpV/m @ RBW 3 MHz
|» ALt 10dB & S8WT 15 @ VBW 10 MHz Mode Sweep
TDF

(@ 1Pk View@2hy View

mM1[1] 99.15 dBpv/m|
2.47986500 GHz|
100 dBpv, M1 m2[2] 89.47 dBuvY/m
MWW 2.47998500 GHz|
M Mp
s M *
[Ty MM
M W\W\M P npars
80 depv/m: M
M \\\K
e i w,\\
B/ "7
50 dep/m:
40 dBpv/m
30 depv/m
20 dep/m:
10 dBpv/m
CF 2.48 GHz 1000 pts Span 10.0 MHz
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D DEKRA

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

SPECIFICATION:

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

Fundamental Field strength of Field strength of Measurement

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

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

Frequency Range Field strength (uv/m) Field strength Measurement
(MH2z) (dBuVv/m) distance (m)
0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz) - 30
1.705 - 30.0 30 - 30
30 -88 100 40 3
88 - 216 150 43.5 3
216 - 960 200 46 3
960 - 25000 500 54 3

Whichever is the lesser attenuation.

RESULTS:

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

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

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

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

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

Spurious emissions at less than 20 dB from the limit:

D DEKRA

Spurious frequency | Detector Emission Level Polarization Measurement
(MHz) (dBuV/m) Uncertainty
(dB)
39.1585 Quasi peak 29.85 \Y, <+ 3.88

Freguency range 1 - 26 GHz.

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

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

- Low Channel (2402 MHZz):

Spurious frequency Detector Emission Level Polarization Measurement
(GHz) (dBuVv/m) Uncertainty (dB)
Peak 57.56 <+3.70
2.38926 H
Average 40.35 <+3.70
4.80390 Peak 40.04 <+3.70
7.20576 Peak 41.79 <+3.70
10.53083 Peak 48.15 <+3.70
- Middle Channel (2440 MHz):
Spurious frequency Detector Emission Level Polarization Measurement
(GH2) (dBuVv/m) Uncertainty (dB)
4.87997 Peak 41.53 \Y <+3.70
9.75955 Peak 43.52 <+3.70
10.53083 Peak 45.79 H <+3.70
- High Channel (2480 MHz):
Spurious frequency Detector Emission Level Polarization Measurement
(GH2) (dBuV/m) Uncertainty (dB)
Peak 69.08 <+3.70
2.48351 H
Average 43.48 <+3.70
4.95977 Peak 40.02 V <+3.70
7.44010 Peak 41.81 H <+3.70
9.91997 Peak 43.57 H <+3.70
10.53083 Peak 44.20 V <+3.70

Verdict: PASS
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FREQUENCY RANGE 30 MHz - 1 GHz

® REW 100 kHz
VBW 300 kHz

Ref 70 dBpv/m Attt 0 dB SWT 125 ms
70
e
VIEW
50
FCC |15
4

F-10

—--20

-30

Start 30 MHz 97 MHz/ Stop 1 GHz

Note: This plot is valid for all three channels.
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FREQUENCY RANGE 1 - 3 GHz

- Low Channel:

o

Spectrum

Ref Level 80.00 dBpv/m & RBW 1 MHz

Att 0dB & SWT 15 @ VYBW 3 MHz Mode Swesp
TOF

@ 1Pk View@2Av View

D1 74.000 dBpv/mr

70 dBpv/m

60 dBuv/

D2 S4.000 dBpv/m
50 depv/m

40 dBuv,

Pt -

30 depv/m

20 dBuy,

10 depv/m

0 dBpv/m

Start 1.0 GHz 30000 pts Stop 3.0 GHz

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

- Middle Channel:

Spectrum ¥y

Ref Level 80.00 dBpv/m ® RBW 1 MHz

Att 0dB & SWT 15 & VBW 3 MHz Mode Sweep
TOF

@ 1Pk View@24v View

D1 74.000 dBpv/m

70 depv/m

60 dBuv/

D2 S54.000 dBpv/m

S0 deapv/m

40 dBpv,

30 depv/m

20 dBuy,

10 depv/m

0 dBpv/m

Start 1.0 GHz 30000 pts Stop 3.0 GHz

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

Report No: (NIE) 59569RRF.001 Page 42 of 71 2019-02-06



DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia, D E K R A
c/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - Espafa

C.I.LF. A29 507 456

- High Channel:

o

Spectrum

Ref Level 80.00 dBpv/m & RBW 1 MHz
Att 0dB & SWT 15 @ YBW 3 MHz Mode Swesp
TOF

@ 1Pk View@2Av View

D1 74.000 dBpv/mr

70 dBpv/m

60 dBuv/

D2 S4.000 dBpv/r

50 depv/m

40 dBuv,

30 depv/m

20 dBuy,

10 depv/m

0 dBpv/m

Start 1.0 GHz 30000 pts Stop 3.0 GHz

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

Report No: (NIE) 59569RRF.001 Page 43 of 71 2019-02-06



DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia, D E K R A
c/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - Espafa

C.LF. A29 507 456
FREQUENCY RANGE 3 - 17 GHz

- Low Channel:

o

Spectrum

Ref Level 80.00 dBpv/m & RBW 1 MHz
Att 0dB & SWT 15 @ VYBW 3 MHz Mode Swesp
TOF

@ 1Pk View@2Av View

D1 74.000 dBpv/mr

70 dBpv/m

60 dBuv/

D2 S4.000 dBpv/m

S0 deapv/m

40 dBpv,

20 dBpv,

10 depvim

0 depv/m

-10 dey

Start 3.0 GHz 30000 pts Stop 17.0 GHz

- Middle Channel:

®
&

Spectrum

Ref Level 80.00 dBpv/m & RBW 1 MHz
Att 0dB & SWT 135 @ VBW 3 MHz Mode Sweep
TOF

@ 1Pk View@2Av View

D1 74.000 dBpv/m

70 dBpv/m

60 dBuv/

D2 54.000 dBpv/m

S0 deapv/m

40 dBpv,

k™
Vg

20 dBpv,

10 depvim

0 deyv/m

-10 dBys

Start 3.0 GHz 30000 pts Stop 17.0 GHz
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- High Channel:

o

Spectrum

Ref Level 80.00 dBpv/m & RBW 1 MHz
Att 0dB & SWT 15 & VBW 3 MHz Mode Sweep
TDF

@ 1Pk View@2Av View

D1 74.000 dBpv/mr

70 dBpv/m

60 dByv/m

D2 54.000 dBpV/mr

S0 dBuv/m

40 devfm

20 degvm

10 dBuv/m

0 depv/

-10 dBV/m

Start 3.0 GHz 30000 pts

Stop 17.0 GHz
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FREQUENCY RANGE 17 - 26 GHz

||:|:|:1 I
Spectrum ] 7

Ref Level B0.00 dBpv/m @ RBW 1 MH:z
Att 0dB & SWT 1s @ ¥YBW 3 MHz Mode Sweep
TOF

@1Pk Yiew@2Av YView

01 74.000 dBpvim

70 dBepvim

60 dBpsfm

D2 54.000 dBpvm

S0 depvim

40 dBpv/m

20 dBpv/m

10 dBpvfm

0 depyw/m

-10 dBpvfm

Start 17.0 GHz 30000 pts Stop 26.0 GHz

Note: This plot is valid for all three channels.
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FREQUENCY RANGE 2.31 - 2.39 GHz. (RESTRICTED BAND 1)
- Low Channel:

S

Spectrum

Ref Level 80.00 dBpv/m & RBW 1 MHz

Att OdB & SWT 135 @ VBW 3 MHz Mode Sweep
TOF
@ 1Pk View@2Av View

D1 74.000 dBpv/m

70 dBpv/m

60 dBuv/

D2 54.000 dBpv/m ' “w

i m " M " Ll o o " n

30 depv/m

20 dBuy,

10 depv/m

0 dBpv/m

-10 dey

Start 2.31 GHz 30000 pts Stop 2.39 GHz

- Middle Channel:

®
&

Spectrum

Ref Level 80.00 dBpv/m & RBW 1 MHz
Att OdB & SWT 135 @ VBW 3 MHz Mode Sweep
TOF

@ 1Pk View@2Av View

D1 74.000 dBpv/m
70 depv/m

60 dBuv/

D2 S54.000 dBpv/m

30 depv/m

20 dBuy,

10 depv/m

0 dBpv/m

-10 dey

Start 2.31 GHz 30000 pts Stop 2.39 GHz
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- High Channel:

Spectrum

o

Ref Level 80.00 dBpv/m & RBW 1 MHz
Att 0dB & SWT 15 & VBW 3 MHz Mode Sweep
TDF

@ 1Pk View@2Av View

D1 74.000 dBpv/m
70 dBuv/m

60 dByvm

D2 54.000 dByv/nr

b bbb b s b e e ]

e " L " L L "

30 dBuv/m

20 deyv/m

10 dBuv/m

0 depv/

-10 dBuvV/m

Start 2.31 GHz

30000 pts Stop 2.39 GHz

Report No: (NIE) 59569RRF.001 Page 48 of 71 2019-02-06



DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia, D E K R A
c/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - Espafa

C.ILF. A29 507 456

FREQUENCY RANGE 2.4835 - 2.5 GHz. (RESTRICTED BAND 2)
- Low Channel:

o

Spectrum

Ref Level 80.00 dBpv/m & RBW 1 MHz

Att 0dB & SWT 15 & VBW 3 MHz Mode Sweep
TDF

@ 1Pk View@2Av View

D1 74.000 dBpv/mr

70 dBuv/m

60 dByv/m

D2 54.000 dBpv/m

bt sl i s il s s bt skl bt s s e nsynen]

30 dBuv/m

20 deyvm

10 dByiv/m

0 depv/

-10 dBV/m

Start 2.4835 GHz 30000 pts Stop 2.5 GHz

- Middle Channel:

Spectrum by

Ref Level 80.00 dBpv/m @ RBW 1 MHz

Att 0de @ SWT 1= @ VBW 3 MHz Mode Sweep
TDF

@ 1Pk View @24y View

D1 74.000 dBpv/m:

70 dByv/m

60 dBpv/m

D2 54.000 dBLV/m

W——, I Lol L " " " " m " L " d L Ll

30 dev/m

20 dByv/m

10 dBuv/m

0 dewvi

-10 dBLA/m

Start 2.4835 GHz 30000 pts Stop 2.5 GHz
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- High Channel:

Spectrum

Ref Level 80.00 dBpv/m & RBW 1 MHz

Att 0dB & SWT 15 & VBW 3 MHz Mode Sweep
TDF
@ 1Pk View@2Av View

EIXSe

D1 74.000 dBpv/mr

70 dBuv/m

D2 54.000 dBpv/m

30 dBuv/m

20 deyv/m

10 dBuv/m

0 depvi

-10 dBuvV/m

Start 2.4835 GHz 30000 pts

Stop 2.5 GHz
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Appendix C: Test results.

Proprietary protocol 2.4 GHz
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TEST CONDITIONS . ... .ottt ettt e e s st s sa et e st e e s aesesse st eteseesaneeseneeseneesensesansesesesessenensens 53
(@ ToTo W] o 1=To 2T aTo AV To L1 o OSSR 55

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

Section 15.249 Subclause (a) and (d) / RSS-210 B.10 (b). Emissions radiated outside of the specific
frequency Bands (TrANSIMITIET) ..o sttt esbeera et e sreesaesbeeaneneenns 60
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TEST CONDITIONS

POWER SUPPLY (V):
Vnominal: 1.45 vdc
Type of power supply: DC voltage from battery.
Type of antenna: Integral antenna.

Declared antenna gain: -1.42 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 directly connected to the spectrum analyZer.

SPECTRUM
EUT ANALYZER

RADIATED MEASUREMENTS

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

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

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

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

Spectrum analyser

D DEKRA

ANECHOIC CHAMBER
o .
Measuring 360°Rotating
Antenna Table
‘ ‘ Device Und
| 3 m distance Test
i ]
T
AntennaMast
| (Antennaheight variation: 1-4 m)

Shielded Control RoomFor

Radiated Measurements

Radiated measurements setup f > 1 GHz:

Preamplifier

Horn antenna

VWWAWWWWAWWVWWWVWWAVNY

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) 1.6720 1.6680 1.7050
-26 dBc Bandwidth (MHz) 2.1300 2.1322 2.1318
Measurement Uncertainty (kHz) <+0.55
- Low Channel:
Spectrum | uf
Ref Level -10.00 dBm Offset 0.15 dB @ RBW 30 kHz
jo Attt 0dB SWT 10 ms & YBW 100 kHz Mode Sweep
@ 1Pk View
D3[1] 0.09 dB
20 dBm 2.129970 MHz
Occ Bw 1.672000000 MHz
30 dem M1[1] -35.78 dBm
ik 2.402024250 GHz
-40 dem Ay VV‘\W
-50 dem
T1 T2
M2 A .
2t e D1 -61.780 dBm /-/“f 2 ?‘RW\
-70 dBm sy
sl e LY LT e —
-90 dem
-100 dBm
CF 2.402 GHz 10000 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value yY-value | Function Function Result |
M1 1 2.40202425 GHz -35.78 dBm
T1 1 2.40116275 GHz -58.15 dBm Occ Bw 1.672 MHz
T2 1 2,40283475 GHz -E£8.71 dBm
M2 1 2.40094212 GHz -61.88 dBm
D3 M2 1 2.12997 MHz 0.09 de
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- Middle Channel:

Spectrum | uf
Ref Level -10.00 dBm Offset 0.15 dB @ RBW 30 kHz
jo Attt 0dB SWT 10 ms & YBW 100 kHz Mode Sweep
@ 1Pk View
D3[1] 0.00 dB
50 dem 2.132190 MHz
Occ Bw 1.668000000 MHz
30 dem b M1[1] -34.20 dBm
[\\ 2.440017750 GHz
-40 dBm WW UM\\/\,\._
50 dem Tt =~ = To
M2 .
SE-AE D1 -60.200 dBm (\/"{‘f Q‘;’V\
-70 dem _(V'w Vv\\(
-90 dem
-100 dBm
CF 2.44 GHz 10000 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value | yY-value | Function Function Result |
M1 1 2.44001775 GHz -34.20 dBm
T1 1 2.43916475 GHz -55.76 dBm Occ Bw 1.668 MHz
T2 1 2,44083275 GHz -E6.86 dBm
M2 1 2.43894148 GHz -60.34 dBm
D3 M2 1 2.13219 MHz 0.00 dB
- High Channel:
Spectrum | uf
Ref Level -10.00 dBm Offset 0.15 dB @ RBW 30 kHz
jo Attt 0dB SWT 10 ms & YBW 100 kHz Mode Sweep
@ 1Pk View
D3[1] 0.03 dB
20 dBm 2.131770 MHz
Occ Bw 1.705000000 MHz
-30 dBm bt mM1[1] -34.98 dBm
2.478012250 GHz
-40 dem Ay k\j“"‘
-50 dem = A N W
M2 ; i
60 dBm fD1 -60.980 dem ,/ faaX a{h\r\\
-70 dém
o rmmemed N e 21
WW T ¥ WWW
-90 dBm
-100 dBem
CF 2.478 GHz 10000 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value yY-value | Function Function Result |
M1 1 2.47801225 GHz -34.98 dBm
T1 1 2.47712725 GHz -56.51 dBm occ Bw 1.705 MHz
T2 1 2.47883225 GHz -58.08 dBm
M2 1 2.47694162 GHz -61.04 dBm
D3 M2 1 2.13177 MHz 0.03 dB
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D DEKRA

Section 15.249 Subclause (a) / RSS-210 B.10 (a). Field strength of Fundamental and
harmonic 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) 79.16 82.15 81.65

Peak Field Strength (dBuV/m) 95.81 98.68 97.91

Measurement Uncertainty (dB) <+3.70
Verdict: PASS
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- Low Channel:

Spectrum

>

DEKRA

®
)

Ref Level 107.00 dBpv/m & RBW 3 MHz
| Att 10d8 & SWT 15 & YBW 10 MHz
TDF

Mode Sweep

(@ 17k View®2ay View

M1[1]

m2[2]

100 dBpv/fm

90 depv/m

95.81 dBpV/m
2.40179500 GHz
79.16 dBpV /m|
2.40202500 GHz

MMWNMMMWMWW

70 dBpvim

WMMWMWWW

50 depv/m

40 deuv/m

30 deuv/m

20 dBpv/m:

10 dBpv/m

CF 2.402 GHz

1000 pts

Span 10.0 MHz

- Middle Channel:

Spectrum I

®

(=)

Ref Level 107.00 dBpv/m =« RBW
|& Att 10dB & SWT 15 @ VBW
TOF

3 MHz

10 MHz  Mode Sweep

@ 1Pk View @24y View

M1[1]

M m2[2]

100 dBpv/m

MW\\

98.68 dBpV/m|
2.43998500 GHz
82.15 dBpv/m
2.43998500 GHz|

90 dBpvim

e

M"'\—M

80 dBy!

70 dBpv/m

50 dBpv/m

40 dBpvim

30 dBpVT

20 dBpv/m

10 dey

CF 2.44 GHz

1000 pts

Span 10.0 MHz
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- High Channel:

Spectrum

D DEKRA

®

(=]

Ref Level 107.00 dBpY/m @ RBW 3 MHz
Att 20dB @ SWT 15 @ VBW 10 MHz
TDF

Mode Sweep

@ 1Pk View @24y View

100 dey

90 dBpvy

mM2[2]

M1[1]

81.65 dBpv/m|
2.47797500 GHz|
97.91 dBpv/m
2.47788500 GHz|

M

80 dBpv/

[, )

]
/

70 depv/n

I

60 depvr

50 depv/m

40 depv/m

30 dBpv/m

20 dBpv/m

10 dBpv/m

CF 2.478 GHz

1000 pts

Span 10.0 MHz
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D DEKRA

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

SPECIFICATION:

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

Fundamental Field strength of Field strength of Measurement

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

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

Frequency Range Field strength (uv/m) Field strength Measurement
(MH2z) (dBuVv/m) distance (m)
0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz) - 30
1.705 - 30.0 30 - 30
30 -88 100 40 3
88 - 216 150 43.5 3
216 - 960 200 46 3
960 - 25000 500 54 3

Whichever is the lesser attenuation.

RESULTS:

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

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

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

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

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

Spurious emissions at less than 20 dB from the limit:

D DEKRA

Spurious frequency Detector Emission Level Polarization Measurement
(MH2z) (dBuV/m) Uncertainty
(dB)
39.24733 Quasi peak 31.00 Y, <+ 3.88

Freguency range 1 - 26 GHz.

The results in the next tables show the maximum measured levels in the 1-26 GHz range including the restricted

bands 2.31-2.39 GHz and 2.4835-2.5 GHz (see next plots).

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

for checking compliance with the average limit.

- Low Channel (2402 MHZz):

Spurious frequency Detector Emission Level Polarization Measurement
(GHz2) (dBuVv/m) Uncertainty (dB)
Peak 65.02 <+3.70
2.38942 H
Average 42.04 <+3.70
9.60772 Peak 43.90 \Y <+3.70
- Middle Channel (2440 MHz):
Spurious frequency Detector Emission Level Polarization Measurement
(GH2) (dBuVv/m) Uncertainty (dB)
4.87950 Peak 40.64 <+3.70
9.76130 Peak 47.05 <+3.70
- High Channel (2480 MHz):
Spurious frequency Detector Emission Level Polarization Measurement
(GH2) (dBuV/m) Uncertainty (dB)
Peak 70.98 <+3.70
2.48351 H
Average 45.76 <+3.70
4.95557 Peak 47.04 <+3.70
7.43387 Peak 42.40 H <+3.70

Verdict: PASS
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FREQUENCY RANGE 30 MHz - 1 GHz

<§%§> RBW 100 kHz
VBW 300 kHz

Ref 70 dBpvV/m Att 0 dB SWT 125 ms
70
—c0
]
VIEW
—50
FCC |15
4

F-10

F-20

-30

Start 30 MHz 97 MHz/ Stop 1 GHz

Note: This plot is valid for all three channels
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FREQUENCY RANGE 1 - 3 GHz

- Low Channel:

Spectrum

D DEKRA

o

Ref Level 80.00 dBpv/m & RBW 1 MHz
Att O0dE & SWT 1s & VBW 3 MHz
TOF

Mode Sweep

@ 1Pk View@2Av View

D1 74.000 dBpv/mr

70 dBpv/m

60 dBuv,

D2 S4.000 dBpv/m
S0 deapv/m

40 dBpv,

30 depv/m

20 dBpv,

10 depvim

0 depv/m

-10 dBpY,

Start 1.0 GHz 30000 pts

Stop 3.0 GHz

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

- Middle Channel:

Spectrum

®
=)

Ref Level 80.00 dBpv/m ® RBW 1 MHz
Att 0dB @ SWT 15 @ VBW 3 MHz
TOF

Mode Sweep

@ 1Pk View@24v View

D1 74.000 dBpv/m
70 depv/m

60 dBuv,

D2 S4.000 dBpv/m
50 depv/m

40 dBuv,

30 depv/m

20 dBuy,

10 depvim

0 deyv/m

-10 dBpv,

Start 1.0 GHz

30000 pts

Stop 3.0 GHz

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

o

Spectrum

Ref Level 80.00 dBpv/m ® RBW 1 MHz

At 0dB & SWT 15 & VBW 3 MHz  Mode Sweep
TOF

@ 1Pk View@2Av View

D1 74.000 dBpv/mr

70 dBuv/m

60 dBuv/

D2 S54.000 dBpv/m

S0 deapv/m

40 dByy, — ot

30 depv/m

20 dBpv,

10 depv/m

0 dBpv/m

Start 1.0 GHz 30000 pts Stop 3.0 GHz

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

- Low Channel:

Spectrum

Ref Level 80.00 dBpv/m ® RBW 1 MHz

At 0dB & SWT 15 & VBW 3 MHz  Mode Sweep
TOF

@ 1Pk View@2Av View

o

D1 74.000 dBpv/mr

70 dBpv/m

60 dBuv/

D2 S4.000 dBpv/m

S0 deapv/m

40 dBpv,

20 dBpv,

10 depvim

0 depv/m

-10 dey

Start 3.0 GHz 30000 pts

Stop 17.0 GHz

- Middle Channel:

Spectrum

®
=)

Ref Level 80.00 dBpv/m & RBW 1 MHz
Att 0dB & SWT 15 & VBW 3 MHz Mode Sweep
TDF

@ 1Pk View @24y View

D1 74.000 dBpv/mr
70 depv/m
60 dBuv/m
D2 54.000 dBpv/m
S0 dBuv/m

40 devfm

WW
20 degvim
10 deuvym
0 depv/
-10 dBpv/m
Start 3.0 GHz 30000 pts Stop 17.0 GHz

Report No: (NIE) 59569RRF.001 Page 65 of 71 2019-02-06



DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia, D E K R A
c/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - Espafa

C.ILF. A29 507 456

- High Channel:

o

Spectrum

Ref Level 80.00 dBpv/m & RBW 1 MHz
Att 0dB & SWT 15 & VBW 3 MHz Mode Sweep
TDF

@ 1Pk View@2Av View

D1 74.000 dBpv/mr

70 dBuv/m

60 dByvm

D2 54.000 dByv/rm

50 depvim

40 dByvm

RRPT Rpra e JMJ—‘

N e W

kAR
e

i

Lv/m W

20 dByv/m

10 dBuv/m

0 depv/

-10 dBuvV/m

Start 3.0 GHz 30000 pts Stop 17.0 GHz
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FREQUENCY RANGE 17 - 26 GHz

Spectrum ] ltn&:l I
Ref Level 50.00 dBpY/m @ RBW 1 MHz

Att Dde & SWT 1z & YBW I MHz mMode Sweep

TOF

@ 1Pk Yiew@ZAv View

D1 74,000 dBpym
70 depvm
a0 dBpvm
D2 54.000 dBpss i
S0 depsm
40 dBpv/m

20 depv/m e ¥ v Y L

10 dBpvfm

0 depyfm

-10 dBpwfm

Start 17.0 GHz 30000 pts Stop 26.0 GHz
Note: This plot is valid for all three channels.
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FREQUENCY RANGE 2.31 - 2.39 GHz. (RESTRICTED BAND 1)
- Low Channel:

Spectrum

o

Ref Level 80.00 dBpv/m & RBW 1 MHz
Att 0dB & SWT 15 & VBW 3 MHz Mode Sweep
TDF

@ 1Pk View@2Av View

D1 74.000 dBpv/m
70 dBuv/m

60 dByvm

D2 54.000 dByv/m

30 dBuv/m

20 deyv/m

10 dBuv/m

0 depv/

-10 dBV/m

Start 2.31 GHz

30000 pts Stop 2.39 GHz

- Middle Channel:

Spectrum Lo

Ref Level 80.00 dBpv/m & RBW 1 MHz
Att 0dB & SWT 15 & VBW 3 MHz Mode Sweep
TDF

@ 1Pk View@2Av View

D1 74.000 dBpv/m
70 depv/m

60 dByv/m

D2 54.000 dBpv/m

30 dBuv/m

20 deyvm

10 dBuv/m

0 depv/

-10 dBV/m

Start 2.31 GHz

30000 pts

Stop 2.39 GHz
m——
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- High Channel:

Spectrum

D DE

KRA

o

Ref Level 80.00 dBpY/m

TDF

& RBW 1 MHz

Att 0dB & SWT 15 & VBW 3 MHz Mode Sweep

@ 1Pk View@2Av View

70 dBpv/m

D1 74.000 dBpv/mr

60 dByv/m

30 dBuv/m

D2 54.000 dBpV/mr

20 deyvm

10 dBuv/m

0 depv/

-10 dBV/m

Start 2.31 GHz

30000 pts

Stop 2.39 GHz
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FREQUENCY RANGE 2.4835 - 2.5 GHz. (RESTRICTED BAND 2)
- Low Channel:

o

Spectrum

Ref Level 80.00 dBpv/m & RBW 1 MHz
Att 0dB & SWT 15 & VBW 3 MHz Mode Sweep
TDF

@ 1Pk View@2Av View

D1 74.000 dBpv/mr

70 dBuv/m

60 dByv/m

D2 54.000 dBpv/m

30 dBuv/m

20 deyvm

10 dByiv/m

0 depv/

-10 dBV/m

Start 2.4835 GHz 30000 pts Stop 2.5 GHz

- Middle Channel:

®
=)

Spectrum

Ref Level 80.00 dBpv/m ® RBW 1 MHz
Att O0dB & SWT 15 @ VBW 3 MHz Mode Sweep
TODF

@ 1Pk View @24y View

D1 74.000 dBpv/m

70 depv/m

60 dByvm

1 D2 54.000 dBuv/m

30 dBuv/m

20 deyv/m

10 dBuv/m

0 deuv/

-10 dBuvV/m

Start 2.4835 GHz 30000 pts Stop 2.5 GHz
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- High Channel:

Spectrum

D DEKRA

S

Ref Level 30.00 dBpv/m & RBW 1 MHz
Att 0dé @ SWT 15 @ VBW 3MHz Mode Sweep
TOF

@ 1Pk View @24y View

D1 74.000 dBpv/m:

70 dBpvim

TR RTe

02 S4.000 dBpvy/mf

30 dBpv/m

20 dBpv/m

10 depv/m

0 depv/m

-10 dBLv/m

Start 2.4835 GHz

30000 pts

B[DE 2.5 GHz
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