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

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

(*) Identification of item tested Wireless hearing instrument

(*) Trademark ReSound, Beltone, Interton, GN Hearing
(*) Model and /or type reference tested CSl12

Other identification of the product FCC ID: X26CSI12

IC: 6941C-CSI12

(*) 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 10-1-18 Edition: Operation within
the bands 902 - 928 MHz, 2400 -2483.5 MHz, 5725 -
5875 MHz, and 24.0 — 24.25 GHz.

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

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

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

Summary IN COMPLIANCE
Approved by (name / position & signature) A. Llamas Firmado
digitalmente por
RIZ et hifimegrel UQ/’ ALEJANDRO LLAMAS
’a RODRIGUEZ

] Fecha: 2019.07.17
Date of issue 2019-07-17 ‘ 10:52:27:+02000
Report template No FDTO08 22

(*) “Data provided by the client”
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Competences and guarantees

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

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

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

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

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

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

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

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

General conditions

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

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

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

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

Uncertainty

Uncertainty (factor k=2) was calculated according to the DEKRA Testing and Certification S.A.U. internal
document PODTO0O0O.

Data provided by the client

The 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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Usage of samples

Samples undergoing test have been selected by: The client.

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

60210C/219 PCB Hearing Aid Csli12 1900805930 2019/04/10

59569B/013 Programming board Speedlink 1881274588 2019/01/15

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

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

60210C/213 Wireless hearing instrument Csl12 1900804109 2019/04/10

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

Test sample description

POMS. ..., : Cable
gort n_ar_ne and Specified | Attached Shielded Coupled
escription max during test to
length [m] patient®
U O U
Supplementary information to the
POMS. .o :
Rated power supply ........cccocoee.. Reference poles

Voltage and Frequency

L1 L2 L3 N PE

O |AC: O O O O O

X | DC: 1.45 Vdc (battery)

Rated POWET ......ccoovvvvviiviiieeeeee

Clock frequencies ........cccccveeviennn

Other parameters........cccccceeeeeenna

Software VErsion .........coeeeeeeeens Dookul
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Hardware Version........ccceceven’ PCBA, DALLAS, MFI, V1.B, C5.0

Dimensions in cm (W x H x D)....:

Mounting position............c.c.c.co.... Table top equipment

Wall/Ceiling mounted equipment

Floor standing equipment

o O g O

Hand-held equipment

X | Other: Hearing aid

Modules/parts .............cocoeeeenns Module/parts of test item Type Manufacturer
Accessories (not part of the test Description Type Manufacturer
102100 PSR

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

(3): Only for Medical Equipment.

Identification of the client

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

Testing period and place

Test Location DEKRA Testing and Certification S.A.U.
DECN G E1g)) 2019-04-12

Date (finish) \ 2019-06-12

Document history

Report number ‘ Description
60210RRF.002 2019-07-17 | First release
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Environmental conditions

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

Temperature Min. = 15 °C
Max. = 35 °C

. . Min. = 20 %
Relative humidity Max. = 75 %

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

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

=
Relative humidity m;‘x :270530
Min. = 860 mbar

Air pressure Max. = 1060 mbar

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

Remarks and comments

The tests have been performed by the technical personnel: Juan Carlos Fuentes, José Alberto Aranda, Miguel
Angel Torres.

Used instrumentation:

Conducted Measurements:

Last Calibration Due Calibration
1.  Signal and Spectrum Analyzer ROHDE AND 2017/07 2019/07
SCHWARZ FSV40
2.  DC Power supply ROHDE AND SCHWARZ 2018/02 2021/02

FSV40 NGPE 40/40
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Radiated Measurements:

Semianechoic Absorber Lined Chamber ETS
LINDGREN FACT 3 200 STP

RF Pre-amplifier 40 dB, 10 MHz - 6 GHz
BONN ELEKTRONIK BLNA 0160-01N

RF Pre-amplifier, 48 dB, 18 GHz - 40 GHz
NARDA JS44-18004000-33-8P

Biconical/lLog Antenna ETS LINDGREN
3142E

Signal and Spectrum Analyzer ROHDE AND
SCHWARZ FSV40

RF Pre-amplifier, 30 dB ,1-18 GHz BONN
ELEKTRONIK BLMA 0118-3A

Broadband Horn antenna 1-18 GHz
SCHWARZBECK BBHA 9120 D

Broadband Horn antenna 18-40 GHz
SCHWARZBECK BBHA 9170

EMI Test Receiver 7 GHz ROHDE AND
SCHWARZ ESR7

Testing verdicts

Last Calibration
N.A.

2019/02

2018/02

2017/04

2018/02

2019/04

2018/01

2018/07

2018/10

D DEKRA

Due Calibration
N.A.

2020/08
2020/02
2020/04
2020/02
2020/04
2021/01
2021/07

2020/10

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

1. Bluetooth Low Energy 5.0 2M, 1M.

FCC PART 15.249 PARAGRAPH / RSS-210

Requirement — Test case Verdict
Section 15.249 Subclause (a) / RSS-210 B.10. (a) Field strength of fundamental p
and harmonics emissions
Section 15.249 Subclause (d) / RSS-210 B.10. (b) Emissions radiated outside of p
the specific frequency bands

Supplementary information and remarks: None.

2. Proprietary protocol 2.4 GHz.

FCC PART 15.249 PARAGRAPH / RSS-210

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

Supplementary information and remarks: None.
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Appendix A: Test results. Bluetooth Low Energy

A0
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TEST CONDITIONS

POWER SUPPLY (V):
Vnominal: 1.45 vdc
Type of power supply: Battery
Type of antenna: Integral antenna

Declared antenna gain: -0.83 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 analyzer through a
low loss RF cable. The reading of the spectrum analyzer is corrected with the cable loss.

SPECTRUM
EUT ANALYZER

RADIATED MEASUREMENTS

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

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

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

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

Spectrum analyser

D DEKRA

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

Shielded Control RoomFor

Radiated Measurements

Radiated measurements setup f > 1 GHz:

Preamplifier

Horn antenna

VWAWWWWWWWWWWWVWNVY

EUT

1 m distance

-

M

Spectrum
analyser

Shielded control room for
radiated measurements
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Occupied Bandwidth

RESULTS:

bbb

EKRA

Low Channel Middle Channel High Channel
2402 MHz 2440 MHz 2480 MHz
99% Bandwidth (MHz) 2.0344 2.0296 2.0248
-26 dBc Bandwidth (MHz) 2.0698 2.0615 2.0568
Measurement Uncertainty (kHz) <+0.55
- Low Channel:
Spectrum @
Ref Level 10.00 dBm Offset 1.30 dB @ RBW 20 kHz
[ Att 20 dB SWT 10 ms & VBW 100 kHz Mode Sweep
@ 1Pk View
D3[1] -0.09 dB|
2.069810 MHz
0dem Occ Bw 2.034400000 MHz
M1 M1[1] -6.62 dBm
{ 2.402006800 GHz|
-10 dém
-20 dBm ﬂ’.‘m" W z
D1 -26.620 dBm ’»\ZMM{ V /r\\v%
v"\,

-30 dBm N‘J

-40 dBm
50 dBm M‘V\“’\ (‘v

I
VY

-70 dBm
-80 deém
CF 2.402 GHz 10000 pts Span 8.0 MHz
Marker
Type | Ref | Trc | X-value v-value | Function | Function Result
M1 1 2.4020068 GHz -6.62 dBm
T1 1 2.4009972 GHz -26.03 dém Occ Bw 2.0344 MHz
T2 1 2.4030316 GHz -24.10 dem
M2 1 2,40099057 GHz -26.71 dBm
D2 Mz 1 2.06981 MHz -0.09 de
Report No: (NIE) 60210RRF.002 Page 13 of 71 2019-07-17
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- Middle Channel:

Spectrum I

D DEKRA

(=)

Ref Level 10.00 dém Offset 1.30 dB & RBW 30 kHz

ke Att 20 dB SWT 10 ms @ VBW 100 kHz Mode Sweep
@ 1Pk View
D3[1] 0.15dB
2.061463 MHz
0 dBm Occ Bw 2.029600000 MHz
M1 mM1[1] -6.42 dBm
“ 2.440002800 GHz
-10 dem W N\,w\
-20 dem ﬂ"‘!“w vt
Vil "
D1 -26.420 dBm ;
-30 dBm 'f VV'H\

/- i

v R

/u
\J\f"

-60 dBm

-70 dém

-80 dém

CF 2.44 GHz 10000 pts Span 8.0 MHz

Marker

Type | Ref | Tre | X-value | Y-value | Function | Function Result
M1 1 2.4400028 GHz -6.42 dBm
T1 1 2.4390076 GHz -25,77 dBm Qcc Bw 2.0296 MHz
T2 1 2.4410372 GHz -25.22 dBm
M2 1 2.43900054 GHz -26.58 dBm
D3 M2 1 2.061463 MHz 0.15 dB
- High Channel:

Spectrum I

(=]

Ref Level 10.00 dém Offset 1.30 d2 @ RBW 30 kHz
@ VI

|& Att 20de  SWT 10 ms W 100 kHz Mode Sweep
@ 1Pk View
D3[1] -0.06 dB
2.056777 MHz
0 dBm Occ Bw 2.024800000 MHz
1 M1[1] 6.04 dBm
{ 2.480006800 GHz
-10 dem W WMMM\
-20 dBm f‘“",.
me W T2
03
D1 -26.040 dBm o
-30 dBm il ﬁ\f\“
-40 dem

MWW

-50 dBm - W r‘(kl’,/ V\_’m‘

-70 dem

-80 dBm

CF 2.48 GHz 10000 pts Span 8.0 MHz

Marker

Type | Ref | Trc X-value Y-value | Function | Function Result

M1 1 2.4800068 GHz -6.04 dBm
T1 1 2.4789996 GHz -26.01 dBm Qcc Bw 2.0248 MHz
T2 1 2.4810244 GHz -25.16 dBm
Mz 1 2.47900289 GHz -26.07 dBém
D3 M2 1 2.056777 MHz -0.06 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) 77.36 77.85 77.92

Peak Field Strength (dBuV/m) 92.26 92.58 92.16

Measurement Uncertainty (dB) <+3.70
Verdict: PASS
Report No: (NIE) 60210RRF.002 Page 15 of 71 2019-07-17
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- Low Channel:

D DEKRA

Spectrum ué’
Ref Level 97,00 dBpv/m @ RBW 3 MHz
At 1008 @ SWT 1s @ VBW 10MHz Mode Auto Swesp
TOF
[0 17k Viewezav View
M1[1] 92.26 dBpV/m|
. o 2.40189500 GHz|
m — —mefe 77.36 dBpv/m)
o0 ab " T 2.40201500 GH,
| . z
)// \—\
o S
80 dBpv/r e e
v = Tz s
i /_ff—ﬁ_'—_—‘l_\\ e,
70 dBuv/m
50 dByv/r
50 dBuvr
40 dBuW/r
30 dBuv/r
20 dBuv/m
10 dBuv/r
0 dBpvim
CF 2.402 GHz 1000 pts Span 10.0 MHz
Spectrum A
Ref Level 97.00 dBuv/m @ RBW 3 MHz
Att 10dE & SWT 15 @ VBW 10 MHz  Mode Auto Sweep
TOF
@17k View@2av view
M M1[1] 92,58 dBpY/m
v 2.43991500 GHz
90 dByV/m o 77.85 dBpY/m
w Mw"“"““” %M 2.44005500 GHz
80 deyvym = R LR
i A %

70 dBpvm: "‘W

S0 dBpvjim

““W«\k\k

40 dBpv/m

30 dBpv/m

20 dByiv/m

10 depv/m

0 dBpv;

CF 2.44 GHz

1000 pts

Span 10.0 MHz
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- High Channel:
(Specwam ) =)

Ref Level 97.00 dBuv/m & RBW 3 MHz

Att 10 dB & SWT 15 ® VBW 10MHz Mode Auto Sweep
TODF

@ 1Pk View @24y View

i M1[1] 92.16 dBpV/m
¥ 2.47973500 GHz|

50 dBy e N IR -~ 3 77.92 dBpv/m|

// “-—L.\\ 2.48018500 GHz|

o0 = S ]

\
/

50 dBpvr

0 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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D DEKRA

Frequency range 30 MHz - 1 GHz.
The spurious signals detected do not depend on the operating channel.

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

Frequency range 1 - 26 GHz.

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

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

- Low Channel (2402 MHz):

Spurious frequency Detector Emission Level Polarization Measurement
(GHz) (dBuVv/m) Uncertainty (dB)
Peak 58.66
2.389127 Y <+3.70
Average 42.65
Peak 54.23
4.80483 Y <+3.70
Average 50.13
9.60637 Peak 48.21 \Y <+3.70
- Middle Channel (2440 MHz):
Spurious frequency Detector Emission Level Polarization Measurement
(GH2) (dBuVv/m) Uncertainty (dB)
4.87903 Peak 52.77 \Y <+3.70
9.75803 Peak 40.46 \Y <+3.70
- High Channel (2480 MHz):
Spurious frequency Detector Emission Level Polarization Measurement
(GH2) (dBuV/m) Uncertainty (dB)
2.483532 Peak 67.83 Y <+3.70
Average 44.23
4.95977 Peak 50.46 \Y <+3.70

Verdict: PASS
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FREQUENCY RANGE 30 MHz - 1 GHz

Spectrum ®
Ref Level 70.00 dBpy/m @ RBW 100 kHz

= Att 0de & SWT 100 ms & VBW 300 kHz Mode Sweep Input 1 AC
TDF

@ 1Pk View

60 dBpvY,

50 dBpv/m

Fcc_15

30 dBpY,

20 dByY,

0 dBpY,

-10 dBpV/i

-20 deyiv/m

Start 30.0 MHz

30000 pts

Stop 1.0 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 dBpv/m @ RBW 1 MHz
Att 0dE & SWT 15 & VBW 3 MHz Mode Sweep
TOF

@ 1Pk View @2Av View

D1 74.000 dBuv/nr
70 dBuv/m

30 dBuwr

20 dBpv/r

10 dBuv/m:

-10 dBy

Start 1.0 GHz 30000 pts

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

- Middle Channel:
Spectrum

Stop 3.0 GHz

Ref Level 80.00 dBuv/m & RBW 1 MHz
Att 0de & SWT 15 ® VBW 3 MHz Mode Sweep
TOF

[@ 1Pk View @24y View

D1 74.000 depv/n

70 dBuvr

60 dBy

02 54.000

30 dBpv/r

20 dBpvr

10 dBy

0 dep

-10 dBuv/m:

Start 1.0 GHz 30000 pts

Stop 9.0 GHz

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

Ref Level 80.00 dBuv/m & RBW 1 MHz

Att 0de & SWT 15 ® VBW 3 MHz Mode Sweep
TOF

(@ 1Pk View @24y View

D1 74.000 depv/n

70 dewvr

60 dBy

dBuv/m

40 dBuv/m

30 dBpv/r

20 dBpvr

10 dBy

0 dey

-10 dBpW/m

Start 1.0 GHz 30000 pts

Stop 9.0 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

D DEKRA

Ref Level 80,00 dBuv/m & RBW 1 MHz

po ALt 0de & SWT 15 ® VBW 3 MHz Mode Swesp
TOF

(@ 1Pk View @24y View

D1 74.000 dBpv/m
70 dBp/r
60 dBy
D2 54.000 dBpv/m
50 dBv/r

40 dBuv/m

10 dBy

0 dey

-10 dBpW/m

Start 3.0 GHz

30000 pts

Stop 17.0 GHz

- Middle Channel:
Spectrum

Ref Level 80,00 dBuv/m & RBW 1 MHz

jo At 0de & SWT 15 ® VBW 3 MHz Mode Swesp
TODF

@ 1Pk View @24y View

D1 74.000 dBuv/n
70 dBpvfm
60 dByvfm
D2 54.000 dByv/m
S0 dByv/m
40 dBpv/m

Lk

L
Lata de

vt

10 dBpv/m

0 dBy

-10 dBpvm

Start 3.0 GHz

30000 pts

Stop 17.0 GHz
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- High Channel:
Spectrum

@ 1Pk View @24y View

o
A
Ref Level 80,00 dBuv/m & RBW 1 MHz
jo At 0de & SWT 15 ® VBW 3 MHz Mode Swesp
TODF

D1 74.000 depvfn
70 deuv/m
60 dBpv/m
D2 54.000 dBpv/m
50 depv/m;

40 dBpv/m

oo™

10 dBpv/m

0 dBy

-10 dBpvm

Start 3.0 GHz

30000 pts

Stop 17.0 GHz
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FREQUENCY RANGE 17 - 26 GHz

] oo
Spectrum ry

Ref Level 80,00 dBuv/m & RBW 1 MHz

po ALt 0de & SWT 15 ® VBW 3 MHz Mode Swesp
TOF

[@ 1Pk View @24y View

D1 74.000 depv/n

70 dewvr

60 dBy

D2 54.000 dByvim

50 dBpv/r

40 dBpv/m

30 dBpv/r

. ” v TSR]
P Vv TS e el o L "

20 dBpvr

10 dBy

0 dey

-10 dBpW/m

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:

] o
Spectrum A

Ref Level 80.00 dBpv/m & RBW 1 MHz

Att 0dB & SWT 15 ® VBW 3 MHz Mode Auto Sweep
TODF

@ 1Pk View@2Av View

D1 74.000 depvfn

70 deuv/m

60 dBpvfm

D2 54.000 dBuv/m: l # N

e " " " . " " "

30 dagiv/m

20 dapvim

10 dBuv/m

0 dBy

-10 dBuv/m

Start 2.31 GHz 3000

pts Stop 2.89 GHz

- Middle Channel:

Spectrum T
Ref Level 80.00 dBpv/m @ RBW 1 MHz

Att 0dB @ SWT 15 @ YBW 3 MHz Mode auto Sweep
TDF

@ 1Pk View@2Av View

D1 74.000 dBpvfm

70 dapvim

60 dBpv/m

D2 54.000 dBuv/m

s sttt oAl

20 dBuv/m

20 deuv/m:

10 dBpv/m

0 dBy

-10 dBpvm

Start 2.31 GHz 30000 pts Stop 2.39 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 Auto Sweep
TODF

@ 1Pk View @24y View

1 74.000 dBuv/m

70 deuv/m

60 dBpv/m

2 54,000 dBuv/m

e T

30 dagiv/m

20 dapvim

10 dBpv/m

0 dBy

-10 dBpvm

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 A

Ref Level 80.00 dBpv/m & RBW 1 MHz

Att 0dB & SWT 15 ® VBW 3 MHz Mode Auto Sweep
TODF

@ 1Pk View@2Av View

1 74.000 depvfn

70 deuv/m

60 dBpvfm

D2 54.000 dBuv/m:

B L L |

30 dagiv/m

20 dapvim

10 dBuv/m

0 dBy

-10 dBuv/m

Start 2.4835 GHz 3000

pts Stop 2.5 GHz

- Middle Channel:
Spectrum @

Ref Level 80.00 dBpv/m @ RBW 1 MHz

Att 0dB @ SWT 15 @ YBW 3 MHz  Mode auto Sweep
TDF

@ 1Pk View@2Av View

1 74.000 dBpvfm

70 dapvim

60 dBpvfm

D2 54.000 dBuv/m:

sttt o Ao S v

20 dBuv/m

20 deuv/m:

10 dBuv/m

0 dBy

-10 dBuv/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 Auto Sweep
TDF

@ 1Pk View@24v View

D1 74.000 depv/nr

70 dBpvim

D2 54.000 dByv/n

30 dBpv/m:

20 dBuv/m

10 dBuv/m

0 dByi

-10 dB v/

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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Occupied BandWIdth ............oooiiiii e e e e e e aaeaaaann 34

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

POWER SUPPLY (V):
Vnominal: 1.45 vdc
Type of power supply: Battery
Type of antenna: Integral antenna

Declared antenna gain: -0.83 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 analyzer through a
low loss RF cable. The reading of the spectrum analyzer is corrected with the cable loss.

SPECTRUM
EUT ANALYZER

RADIATED MEASUREMENTS

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

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

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

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

Spectrum analyser

D DEKRA

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

Shielded Control RoomFor

Radiated Measurements

Radiated measurements setup f > 1 GHz:

Preamplifier

Horn antenna

VWAWWWWWWWWWWWVWNVY

EUT

1 m distance

-

M

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) 1.0340 1.0296 1.0304
-26 dBc Bandwidth (MHz) 1.1196 1.0819 1.1127
Measurement Uncertainty (kHz) <+0.45
- Low Channel:
Spectrum I [na
Ref Level 10.00 dem Offset 1.30 d& & RBW 30 kHz
j& Att 20dB  SWT 10 ms @ VBW 100 kHz Mode Sweep
@ 1Pk Yiew
D3[1] 0.03 dB
1.119580 MHz
0 dBm T Occ Bw 1.034000000 MHz
d A J/‘\/\ I e 2.40199;]1.24D4DHGBIII2
-10 dBm o - 7
20 dB T{“J"/\/\/ L\\f\ 5
m Tz LA,
D1 -24.440 dBm ]\j’ XJ\W
-30 dem
-40 dBm AVAN / \‘V\*\’M

MU AT
W"WM
botrirg et Vb

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz 10000 pts Span 4.0 MHz
Marker
Type | Ref | Tre X-value Y-value | Function | Function Result

M1 1 2.4019982 GHz -4.44 dém
T1 1 2.401489 GHz -22.79 dBm Occ Bw 1.034 MHz
T2 1 2.402523 GHz -20.03 dém
M2 1 2.40143649 GHz -24.47 dBm
D2 M2 1 1.11958 MHz 0.02 de
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- Middle Channel:

] oIs
Spectrum A

Ref Level 10.00 dém Offset 1.30 d&8 @ RBW 30 kHz
|& Att 20de  SWT 10 ms @ VBW 100 kHz Mode Sweap
@ 1Pk View
D3[1] -0.28 dB|
1.081886 MHz
0 dem " Occ Bw 1.029600000 MHz
mM1[1] 3.94 dBm
2.440004200 GHz
-10 dem
-20 dBm 1

D1 -23.940 dBm r\/\J
-30 dBm

-40 dBm M '“//

e st e

s
-
-60 dBm
-70 dBm
-80 dBm
CF 2.44 GHz 10000 pts Span 4.0 MHz
Marker
Type | Ref | Tre X-value Y-value | Function | Function Result
M1 1 2.4400042 GHz -3.94 dém
T1 1 2.4395002 GHz -21.95 dBm Occ Bw 1.0296 MHz
T2 1 2.4405298 GHz -20.95 dBm
M2 1 2.43947937 GHz -23.95 dBm
D2 M2 1 1.081886 MHz -0.28 dB

- High Channel:

o
Spectrum I A

Ref Level 10.00 dBm Offset 1.30 dB @ RBW 30 kHz
j& Att 20 dB  SWT 10 ms & VBW 100 kHz Mode Sweep
@ 1Pk View
D3[1] 0.02 dB
1.112674 MHz
0 dBm e Occ Bw 1.030400000 MHz|

M1[1] 3.70 dBm|
/\’\f\-fJ 2.480009000 GHz

-10 dBm Nv \,\'\\
Faed \\ T2

4] —
D1 -23.700 dBm /’J“y* WA

-20 dBm

-30 dBm

-40 dBm vm/j \w FASVAY

e e I st mtaatl
BHY -
-60 dBm
-70 dBm
-80 dBm
CF 2.48 GHz 10000 pts Span 4.0 MHz
Marker
Type | Ref | Tre X-value Y-value | Function | Function Result
M1 1 2.480009 GHz -3.70 dEém
T1 1 2.4794878 GHz -23.68 dBm Occ Bw 1.0304 MHz
T2 1 2.4805182 GHz -20.51 dBm
M2 1 2.47943899 GHz -23.77 dBm
D2 M2 1 1.112674 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) 85.19 84.75 83.67

Peak Field Strength (dBuV/m) 94.83 94.19 92.87

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

Spectrum ?

Ref Level 100.00 dBpv/m @ RBW 3 MHz

Att 10dE @ SWT 15 & VBW 10 MHz Mode Auto Sweep
TOF

@ 1Pk View@2Av View

m1[1] 94.83 dBpv/m)
2.40188500 GHz
85.19 dBpV/m)

2.40197500 GHz
90 dBpvy

70 dBviT l“'“'” L

i

60 dBwgil i

S0 depv/m

40 dBpvy

30 dBpW/m:

20 dBpv;

10 dBpv/m

CF 2.402 GHz 1000 pts Span 10.0 MHz

- Middle Channel:
Spectrum I @

Ref Level 100.00 dBuv/m @ RBW 2 MHz
Att WdE @ SWT 15 @ VBW 10 MHz  Mode Auto Sweep
TOF
@ 1Pk View@2Av View
M1[1] 94.19 dBpv/m|
M1 2.43992500 GHz

- nﬁmﬁpﬂﬂk% 84.75 dBpY/m

90 dBpv/m - W”“"w - 2.44000500 GHz
M b %

WM AMM :WM""“"‘W

70 dBuv/m MM mmw%

50 dBpV/m

40 dBpv/m

30 dBpv/m

20 dBuv/m

10 dBuv/m

CF 2.44 GHz 1000 pts Span 10.0 MHz

Report No: (NIE) 60210RRF.002 Page 37 of 71 2019-07-17



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia,

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

- High Channel:

Spectrum I

>

DEKRA

(®)

Ref Level 100.00 dBuv/m & RBW 3 MHz
Att 10cBE @ SWT 15 @ VBW 10 MHz  Mode Auta Sweep
TOF

@ 1Pk View@2ay View

M1[1] 92.87 dBpv/m)
" 2.47996500 GHz
. mz[2] 83.67 dBpV/m)
— % 2.47999500 GHZ|
50 dBuV/m F ]

\

70 depvim e

L]
f,,/"

/\/

%

50 dBpv/m

40 dBuv/m

30 deuv/m

20 dBpv/m

10 dBuv/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) (dBuv/m) distance (m)
0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz) - 30
1.705 - 30.0 30 - 30
30 -88 100 40 3
88 - 216 150 43.5 3
216 - 960 200 46 3
960 - 25000 500 54 3

Whichever is the lesser attenuation.

RESULTS:

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

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

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

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

Frequency range 30 MHz - 1 GHz.

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

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

Frequency range 1 - 26 GHz.

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

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

- Low Channel (2402 MHz):

Spurious frequency Detector Emission Level Polarization Measurement
(GH2z) (dBpv/m) Uncertainty (dB)
Peak 58.97
2.38988 H <+3.70
Average 40.85
4.80437 Peak 53.60 V <+3.70
9.60787 Peak 53.77 V <+3.70
- Middle Channel (2440 MH2z):
Spurious frequency Detector Emission Level Polarization Measurement
(GHz2) (dBuVv/m) Uncertainty (dB)
Peak 54.19
4.87950 Vv <+3.70
Average 51.81
9.76083 Peak 49.70 H <+3.70
- High Channel (2480 MHz):
Spurious frequency Detector Emission Level Polarization Measurement
(GH2) (dBuVv/m) Uncertainty (dB)
Peak 68.71 <+3.70
2.48351 H
Average 44.18
4.95930 Peak 51.53 V <+3.70
9.92090 Peak 51.11 V <+3.70

Verdict: PASS
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FREQUENCY RANGE 30 MHz - 1 GHz

Spectrum (&) i
Ref Lovel 70.00 dBut/m = RBW 100 kHz
b= att Ode @ SWT 100 ms @ VBW 300kHz Maode Swesp  Input 1 AC
TOF
[@ 1Pk view
50 dByY,
50 B/
e gem

-10 dapv

-20 dep

Start 30.0 MHz 30000 Es St_ue 1.0 GHz
Note: This plot is valid for all three channels.
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FREQUENCY RANGE 1 - 3 GHz

- Low Channel:

] oo
Spectrum ry

Ref Level 80.00 dBuv/m & RBW 1 MHz

Att 0de & SWT 15 ® VBW 3 MHz Mode Sweep
TOF

[@ 1Pk View @24y View

1 74.000 depv/n

70 dewvr

60 dBy

D2 54.000 dBpv/m
50 dBpv/r

N s
40 dBuv/m

30 dBpv/r

20 dBpvr

10 dBy

0 dey

-10 dBpW/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 @

Ref Level 80.00 dBpv/m @ RBW 1 MHz
att DR @ SWT Ls @ VBW 3 MHz  Mode Swesp
TOF
[0 17K View@zav View
D1 74.000 dByv/m
70 dBuvr
60 By
D2 54.000

30 depv/r

20 deuvr

10 dByi

0 dep

-10 dBpW/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:
Spectrum @

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

@ 1Pk View @24y View

D1 74.000 deyvjn

70 deuv/m

60 dBpv/m

D2 54.000 dBpv/m

50 depv/m;

40 dBpv/m

30 dagiv/m

20 dapvim

10 dBpv/m

0 dBy

-10 dBpvm

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 dBuv/m

& RBW 1 MHz

D DEKRA

po ALt
TOF
(@ 1Pk View @24y View

0de & SWT 15 ® VBW 3 MHz

Mode Swesp

D1 74.000 dBpv/m
70 dewvr
60 dBy
D2 54.000 dBpv/m
50 deyvr
40 dBpiv/m

e -
10 dByf

0 dey

-10 dByv/m

Start 3.0 GHz

30000 pts

- Middle Channel:
Spectrum

Ref Level 80.00 deuv/m

® RBW 1 MHz

Stop 17.0 GHz

o Att
TOF
[® 1Pk View @24y View

0de & SWT 15 & VBW 3 MHz

Mode Sweep

1 74.000 dByv/n
70 dBuvr
60 By
D2 54.000 dByv/m
50 dBpv/r

40 dBuv/m

. A

—_

vt el

10 dBy

0 dey

-10 dBpW/m

Start 3.0 GHz

30000 pts

Stop 17.0 GHz
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- High Channel:
(Specwam ) =)

Ref Level 80,00 dBuv/m & RBW 1 MHz
jo At 0de & SWT 15 ® VBW 3 MHz Mode Swesp
TODF

@ 1Pk View @24y View

D1 74.000 depv/nr
70 deyvfm
60 dBuvi/m
D2 54.000 dBpv/m
50 dByv/m

40 dBpv/m

PR

et

10 dByiv/m

0 dBy

-10 dBuv/m

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

] o
Spectrum A

Ref Level 80,00 dBuv/m & RBW 1 MHz

jo At 0de & SWT 15 ® VBW 3 MHz Mode Swesp
TODF

@ 1Pk View@2Av View

D1 74.000 depv/n
70 deyv/m
60 dBuv/m
D2 54.000 dBpv/m
50 dByv/m

30 dagiv/m

20 dapvim

10 dBpv/m

0 dBy

-10 dBpvm

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:

] oo
Spectrum ry

Ref Level 80.00 dBuv/m & RBW 1 MHz
Att 0de & SWT 15 & VBW 3 MHz Mode Auto Sweep
TOF

[@ 1Pk View @24y View

1 74.000 depv/m

70 dewvr

60 dBy

D2 54.000

30 dBpv/r

20 dBpvr

10 dBy

0 dey

-10 dBpW/m

Start 2.31 GHz 30000 pts Stop 2.39 GHz

- Middle Channel:
Spectrum @

Ref Level 80.00 dBuv/m & RBW 1 MHz
Att 0de & SWT 15 & VBW 3 MHz Mode Auto Sweep
TOF

[@ 1Pk View @24y View

D1 74.000 depv/m

70 deyvr

60 dBy

02 54.000 dBpvm

30 dBpv/r

20 deuvr

10 dByi

0 dep

-10 dBuv/m:

Start 2.31 GHz 30000 pts

Stop 2.39 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 Auto Sweep
TODF

@ 1Pk View @24y View

1 74.000 dBuv/m

70 deuv/m

60 dBpv/m

2 54,000 dBuv/m

i omboisiho oo i s o so Al oy i

30 dagiv/m

20 dapvim

10 dBpv/m

0 dBy

-10 dBpvm

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
Att
TODF
@ 1Pk View@24v View

& RBW 1 MHz

0dB & SWT 15 ® VBW 3 MHz Mode Auto Sweep

1 74.000 depvfn

70 deuv/m

60 dBpv/m

D2 54.000 dBuv/m

rmon sttt N A SN A a0

30 dagiv/m

20 dapvim

10 dBpv/m

0 dBy

-10 dBpvm

Start 2.4835 GHz 30000 pts

Stop 2.5 GHz

- Middle Channel:
Spectrum

Ref Level 80.00 dBpv/m
Att
TODF
@ 1Pk View@24v View

& RBW 1 MHz

0dB & SWT 15 ® VBW 3 MHz Mode Auto Sweep

1 74.000 depvfn

70 deuv/m

60 dBpv/m

2 54.000 dBuv/m

oo DA A B

30 dagiv/m

20 dapvim

10 dBpv/m

0 dBy

-10 dBpvm

Start 2.4835 GHz 3000

Stop 2.5 GHz

D DEKRA
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- High Channel:
Spectrum @

Ref Level 80,00 dBuv/m @ RBW 1 MHz

Att OdB & SWT 1s ® VBW 3 MHz  Mode Auto Sweep
TOF
(@ 1Pk View@2Av View

D1 74.000 depvfn

70 depv/m

30 dagiv/m

20 deuv/m:

10 dBuv/m

0 dBy

-10 dBuv/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

POWER SUPPLY (V):
Vnominal: 1.45 vdc
Type of power supply: Battery
Type of antenna: Integral antenna.

Declared antenna gain: -0.83 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 analyzer through a
low loss RF cable. The reading of the spectrum analyzer is corrected with the cable loss.

SPECTRUM
EUT ANALYZER

RADIATED MEASUREMENTS

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

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

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

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

Spectrum analyser

D DEKRA

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

Shielded Control RoomFor

Radiated Measurements

Radiated measurements setup f > 1 GHz:

Preamplifier

Horn antenna

VWAWWWWWWWWWWWVWNVY

EUT

1 m distance

-

M

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) 1.6910 1.6715 1.6995
-26 dBc Bandwidth (MHz) 1.5280 1.5240 1.5276
Measurement Uncertainty (kHz) <+0.55
- Low Channel:
Spectrum I [%]
Ref Level 10.00 dém  Offset 1.30 dé @ RBW 30 kHz
o aAtt 20d8 SWT  10ms @ VBW 100 kHz Mode Sweep
@ 1Pk View
D3[1] 0.11 dB)
1.528010 MHz|
0 dBm Occ Bw 1.691000000 MHz
M1 m1[1] 6.80 dBm
‘K 2.402001750 GHz
-10 dBm ,\/\//\/w \‘\Vf\
20 dBm M\{f\ V'[\A -
D1 -26.800 dBm '1”}1\ /"“W”’ \\f\\}\ RS 1o
-30 dém AVW" b Vi
-40 dBm /\/'/\/\/_/\/rv M\{“\'\
e VT T T
-60 dBm
-70 dBm
-80 dBm
CF 2.402 GHz 10000 pts Span 5.0 MHz
Marker
Type | Ref Trc X-value Y-value | Function | Function Result
M1 1 2.40200175 GHz -6.80 dBm
T1 1 2.40115175 GHz -30.03 dem Oce Bw 1.601 MHz
T2 1 2.40284275 GHz -29.79 dém
Mz 1 2.40122312 GHz -26.98 dBm
D3 M2 1 1.52801 MHz 0.11 dB
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- Middle Channel:

Spectrum I

D DEKRA

(=]

Ref Level 10.00 dém Offset 1.30 d8 & RBW 30 kHz
|& Att 20de  SWT 10 ms @ VBW 100 kHz Mode Sweap
@ 1Pk View
D3[1] 0.07 dB
1.523960 MHz
0 dBm Occ Bw 1.671500000 MHz
M1 mM1[1] 6.56 dBm|
R‘ 2.440000250 GHz
-10 dém *
M\/V" \'\,vf\
20 dBm Py ,’f\"‘ﬂ
D1 -26.560 dB vmﬁ'\ﬂ \'/\'\DE*T.
U -26.,20 T T T
Al VA~
-30 dBm —-—
-40 dBm "/\JN
50d P L Fa »‘\\1 . 2
W""*"\/\f( V ¥ W
-60 dBm
-70 dem
-80 dBm
CF 2.44 GHz 10000 pts Span 5.0 MHz
Marker
Type | Ref | Tre X-value Y-value | Function | Function Result
M1 1 2.44000025 GHz -6.56 dBm
T1 1 2.43915725 GHz -30.18 dBm Occ Bw 1.6715 MHz
T2 1 2.440B82875 GHz -30.09 dém
M2 1 2.43922324 GHz -26.65 dBm
D2 M2 1 1.52396 MHz 0.07 dB
- High Channel:
Spectrum I nf
Ref Level 10.00 dBm Offset 1.30 d®2 @ RBW 30 kHz
j& Att 20dB  SWT 10 ms & VBW 100 kHz Mode Sweep
@ 1Pk View
D3[1] 0.11 dB|
1.527629 MHz
0 dBm Occ Bw 1.699500000 MHz
1 mM1[1] 6.15 dBm|
f\ 2.480000250 GHz
-10 dém M v \"\,vf\
-20 dBm f/\/\a.
M2 -
. LN akh 03 ..
D1 -26.150 dBm F+ 4
-30 dBm i i
A “
-40 dBm ot \/\\
M—EDmdBm"‘ V! "” PA,W,N;, i R Tk AWAV/M
-60 dBm
-70 dBm
-80 dBm
CF 2.48 GHz 10000 pts Span 5.0 MHz
Marker
Type | Ref | Trc X-value Y-value | Function | Function Result
M1 1 2.48000025 GHz -6.15 dBm
T1 1 2.47914425 GHz -29.43 dBm Qcc Bw 1.6995 MHz
T2 1 2.48084375 GHz -29.13 dBm
Mz 1 2.47922122 GHz -26.29 dBm
D3 M2 1 1.527629 MHz 0.11 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) 79.17 78.23 78.79

Peak Field Strength (dBuV/m) 95.06 94.40 94.08

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

Spectrum ué’
Ref Level 10700 deyv/m @ RBW 3 MHz
At 20 B @ SWT 15 @ VBW 10 MHz  Mode Auto Sweep
TOF
[0 17k Viewezav View
M1[1] 95.06 dBpV/m|
2.40226500 GHz|
100 ey m2[2] 79.17 dBpv/m
2.40201500 GHz|
T h_“““""-“n_.
a0 dBLV/T — | S
e
e Losar=" . 1‘%
s
TR e “odstadys, -
e 8 m el
MW ‘-M
70 dBuv/r
60 dBuVr
50 dBuv/
40 dByv/r
30 dBuv/m
20 dBpv/r
10 dBpv/m
GF 2.402 GHz 1000 pts Span 10.0 MHz

- Middle Channel:
Spectrum m

Ref Level 97.00 dBuv/m @ RBW 3 MHz

Att 10de @ SWT 15 @ VBW 10 MHz  Mode Auto Sweep
TOF
@ 1Pk View@24v View

m2[2] 78.23 dBpv/m)
B L e

- S 2.44003500 GHz|
.
sl MI[1] e, 94.40 dBpV/m
M»f Aw"‘“-m 2.44003500 GHz|
T g R

—

P ho T
WMWM .W'MMM&“
20 dewin Mﬂ,ﬂ"’" MN

50 dBpv/m

0 dByv/m

50 dBpv/m

40 dBuv/m

30 dBpv/m

20 dBpv/m

10 depvjm

0 dBpv/m

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

D DEKRA

Spectrum o
Ref Level 107,00 dBuv/m @ RBW 3 MHz
Att 20d8 @ SWT 15 @ VBW 10 MHz  Mode Auto Sweep
TOF
[@1Fk Viewe2av View
Mi[1] 94.08 dBpY/m)
2.47970500 GHz|
100 deyv/m m2[2] 78.79 dBpv/m|
2.47993500 GHz|
s IPRUNYIN SRS S
J—— S
20 dByv/m —
s —
W_,»-”"”M S,
e o
mww"‘“‘w sl
el - Stk
WM%W Tl
70 dBpv/m M
._,‘—-—‘__""_ “-‘h——-__'__
60 dByv/m
S0 deuvim
0 dBpv/m:
30 dByivm
20 dapvym
10 dBuv/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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D DEKRA

Frequency range 30 MHz - 1 GHz.

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

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

Frequency range 1 - 26 GHz.

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

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

- Low Channel (2402 MHZz):

Spurious frequency Detector Emission Level Polarization Measurement
(GHz) (dBuVv/m) Uncertainty (dB)
Peak 61.29 <+3.70
2.38674 H
Average 41.30
9.60870 Peak 47.13 H <+3.70
- Middle Channel (2440 MHz):
Spurious frequency Detector Emission Level Polarization Measurement
(GH2) (dBuVv/m) Uncertainty (dB)
9.75990 Peak 48.95 \Y <+3.70
- High Channel (2480 MHz):
Spurious frequency Detector Emission Level Polarization Measurement
(GH2) (dBuV/m) Uncertainty (dB)
Peak 62.82 <+3.70
2.48366 H
Average 42.24
9.91110 Peak 48.94 H <+3.70

Verdict: PASS
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c/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - Espafa

C.LF. A29 507 456
FREQUENCY RANGE 30 MHz - 1 GHz

oo
Spectrum (€3] 3

Ref Level 70.00 dBpv/m & RBW 100 kHz

fo Att Ods & SWT 100 ms & VBW 300 kHz Mode Sweep Input 1 AC
TOF

@ 1Pk view

60 dBv;

50 dBLv,

30 dBuv/m

20 dBpv/m

0 dBpv/m

-10 dBuv;

-20 BV

Start 30.0 MHz 30000 pts Stop 1.0 GHz

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

- Low Channel:

] oo
Spectrum ry

Ref Level 80.00 dBuv/m & RBW 1 MHz
Att 0de & SWT 15 ® VBW 3 MHz Mode Sweep
TOF

[@ 1Pk View @24y View

1 74.000 depv/n

70 dewvr

60 dBy

02 54.000

30 dBpv/r

20 dBpvr

10 dByf

0 dep

-10 dBuv/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 @

Ref Level 80.00 dBpv/m @ RBW 1 MHz

Att DdE @ SWT 15 @ VBW 3 MHz  Mode Sweep
TOF

@17k View @24y View

74.000 dBpiv/m

70 dewvr

60 dBy

D2 54.000 dByvim

50 B/ T

40 dBuv/m - - a - e

30 depv/r

20 deuvr

10 dByi

0 dey

-10 dBpW/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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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:
Spectrum

o
A
Ref Level 80.00 dBuv/m & RBW 1 MHz

Att 0de & SWT 15 ® VBW 3 MHz Mode Sweep
TOF

(@ 1Pk View @24y View

1 74.000 deuvfmr

70 deyvr

60 dBy

D2 54.000 dBuv/m

50 deyvr

40 dBuv/m

30 dBpv/r

20 deuvr

10 dByi

0 dep

-10 dBuv/m:

Start 1.0 GHz

30000 pts

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

Stop 3.0 GHz
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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 3 - 17 GHz

- Low Channel:

] oo
Spectrum ry

Ref Level 80,00 dBuv/m & RBW 1 MHz

po ALt 0de & SWT 15 ® VBW 3 MHz Mode Swesp
TOF

[@ 1Pk View @24y View

D1 74.000 dBpv/m
70 dBp/r
60 dBy
D2 54.000 dBpv/m
50 dBv/r

40 dBuv/m

. A et AL - " m
i o

10 dBy

0 dey

-10 dBpW/m

Start 3.0 GHz

30000 pts Stop 17.0 GHz

- Middle Channel:
Spectrum @

Ref Level 80,00 dBuv/m & RBW 1 MHz

jo At 0de & SWT 15 ® VBW 3 MHz Mode Swesp
TODF

@ 1Pk View@2Av View

D1 74.000 dBuv/n
70 depvim:
60 dBpivim
D2 54,000 dBpv/m
S0 dapvym
40 dBpv/m

o
i AN
P

10 dBpv/m

0 dBy

-10 dBpvm

Start 3.0 GHz 30000 pts

Stop 17.0 GHz
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia,

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

- High Channel:
Spectrum

Ref Level 80,00 dBuv/m & RBW 1 MHz

jo At 0de & SWT 15 ® VBW 3 MHz Mode Swesp
TODF

@ 1Pk View @24y View

D1 74.000 depv/nr
70 deyvfm
60 dBuvi/m
D2 54.000 dBpv/m
50 dByv/m

40 dBpv/m

il

Jra——.

et

10 dByiv/m

0 dBy

-10 dBuv/m

Start 3.0 GHz

30000 pts

Stop 17.0 GHz
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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 17 - 26 GHz

] oo
Spectrum ry

Ref Level 80,00 dBuv/m & RBW 1 MHz

po ALt 0de & SWT 15 ® VBW 3 MHz Mode Swesp
TOF

(@ 1Pk View @24y View

D1 74.000 dBuv/mr
70 dewvr
60 dBy
D2 54.000 dBpv/m
50 deyvr

20 dBpvr

10 dByi

0 dep

-10 dBuv/m:

Start 17.0 GHz

30000 pts

Stop 26.0 GHz

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

] C=
Spectrum ry

Ref Level 80,00 dBuv/m @ RBW 1 MHz

Att 0dé & SWT 15 @ VBW 3MHz Mode Sweep
TOF

(@ 1Pk View @24y View

D1 74.000 dBUV/m
70 dByvyr

30 depvi

20 dBv;

10 dBv/s

0 dBuv/m

=10 dBy

Start 2.31 GHz

30000 pts Stop 2.39 GHz

- Middle Channel:
Spectrum @

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

@ 1Pk View @24y View

D1 74.000 depvfn

70 dapvim

60 dBpvfm

D2 54.000 dBuv/m

oot ittt ot

30 dagiv/m

20 dapvim

10 dBpv/m

0 dBy

-10 dBuv/m

Start 2.31 GHz

30000 pts

Stop 2.39 GHz
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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:
Spectrum @

Ref Level 80.00 dBpv/m & RBW 1 MHz

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

@ 1Pk View @24y View

1 74.000 dBuv/m

70 deuv/m

60 dBpv/m

2 54,000 dBuv/m

U UNPSW SO SOOI FFHUPORCHTHN S OESRSSNUTUOPSP PRPUFRWRPRPIOTIN

30 dagiv/m

20 dapvim

10 dBpv/m

0 dBy

-10 dBpvm

Start 2.31 GHz 3000

pts. Stop 2.89 GHz
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DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia,

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

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

Spectrum

Ref Level 80.00 dBpv/m
Att
TODF

& RBW 1 MHz

OdB & SWT L5 @ VBW 3 MHz  Mode Sweep

@ 1Pk View@2Av View

1 74.000 depvfn

70 deuv/m

60 dBpv/m

D2 54.000 dBuv/m

TS PTRPHIOH AU UR WU PR A P ROV IDPU P IO WUHPUTIOTR NS

30 dagiv/m

20 dapvim

10 dBpv/m

0 dBy

-10 dBpvm

Start 2.4835 GHz 30000 pts

Stop 2.5 GHz

- Middle Channel:
Spectrum

Ref Level 80.00 dBpv/m
Att
TDF

@ 1Pk View@24v View

& RBW 1 MHz

OdB & SWT 1Ls ® VBW 3 MHz  Mode Sweep

D1 74.000 depv/nr

70 dBpvim

50 dayivm

30 dBpv/m:

20 dBuv/m

10 dBuv/m

0 dByi

-10 dB v/

Start 2.4835 GHz 3000

Stop 2.5 GHz

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

c/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - Espafa

C.ILF. A29 507 456

- High Channel:
Spectrum

TDF

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

@ 1Pk View@24v View

D1 74.000 depv/nr

70 dBpvim

D2 54.000 dByv/n

30 dBpv/m:

20 dBuv/m

10 dBuv/m

0 dByi

-10 dBpvm

Start 2.4835 GHz

30000 pts Stop 2.5 GHz
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