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Test report

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

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

(*) Identification of item tested Hearing aid
(*) Trademark Phonak
(*) Model and /or type reference Phonak Audéo M90-RT
Other identification of the product FCC ID: KWC-LDR
IC: 2262A-LDR
(*) Features BT Classic, BLE, DM and Flora
Applicant For USA:

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

For Canada:
PHONAK CANADA LTD.

80 Courtneypark Dr West, Unit 1 Mississauga, ON,
L5W 0B3 Canada

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) A. Llamas Firmado

RF Lab. Manager digitalmente por
W ALEJANDRO LLAMAS
- RODRIGUEZ
yd Fecha: 2019.08.09
e 15:24:07 +02'00'
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Competences and guarantees

DEKRA Testing and Certification 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 has a calibration and maintenance program for its measurement equipment.

DEKRA Testing and Certification 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 at the time of performance of the test.

DEKRA Testing and Certification 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.

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.

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 and the Accreditation Bodies.

Uncertainty

Uncertainty (factor k=2) was calculated according to the DEKRA Testing and Certification internal document
PODTO000.

Data provided by the client

The following data has been provided by the client:

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

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

DEKRA Testing and Certification S.A.U. declines any responsibility with respect to the information provided by
the client and that may affect the validity of results.
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Usage of samples

Samples undergoing test have been selected by: the client.

Sample M/01 is composed of the following elements:

Control N° Description Model Serial N° Date of reception
59065B/003 Hearing aid with antenna Phonak Audéo 2018-10-24
connector M90-RT

Auxiliary elements used with the sample M/01

Control N° Description Model Serial N° Date of reception
59065B/005 Battery holder 2018-10-24
59065B/001 Shielded box 2018-10-24

1. Sample M/01 has undergone the following test(s):
All conducted tests indicated in Appendix A.

Sample M/02 is composed of the following elements:

Control N° Description Serial N° Date of reception
56788/123 Hearing aid with integral Phonak Audéo 2018-07-13
antenna M90-RT

1. Sample M/02 has undergone the following test(s):
All radiated tests indicated in Appendix A.

Test sample description

Description of product.................: Hearing aid with wireless connectivity and rechargeable battery
Rated power supply .........cccvveen Voltage and Frequency
O | AC:

X | DC:3.7 vdc.

Software VErsion ........oceeeeeeeeeens’ 067-1313

Hardware version.......cceeeeven’ 050-0490
Table top equipment

Wall/Ceiling mounted equipment
Floor standing equipment

Mounting position............ccceeee

Hand-held equipment
Other: Hearing aid

X|O|0Oonm
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Accessories (not part of the test Description
10211 PSR

Type Manufacturer

Shielded box (59065B/001)

Identification of the client

SONOVA AG

Laubisruetistrasse 28, 8712 Staefa, Switzerland

Testing period and place

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

Date (start) 2018-09-12

Date (finish) 2018-11-05

Document history

Report number Date

58291RRF.002 2018-11-20 First release

Description

58291RRF.002A1 2019-08-09 Second release. Test report template updated to the latest version

Environmental conditions

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

Min. = 15°C

Temperature Max. = 35 °C

Min. = 20 %
Max. =75 %

Relative humidity

Shielding effectiveness > 100 dB

Electric insulation > 10 kQ

Reference resistance to earth <1Q
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In the semianechoic chamber, the following limits were not exceeded during the test.

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

Max. = 75 %

Min. = 860 mbar
Max. = 1060 mbar

Shielding effectiveness > 100 dB
Electric insulation > 10 kQ

Relative humidity

Air pressure

Reference resistance to earth <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).

Normal site attenuation (NSA)

Field homogeneity

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

Temperature Min. = 15°C
Max. = 35°C
Relative humidity Min. = 20 %
Max. = 35 %
Air pressure Min. = 860 mbar
Max. = 1060 mbar
Shielding effectiveness > 100 dB
Electric insulation > 10 kQ

Reference resistance to earth <10

Remarks and comments

The tests have been performed by the technical personnel: Miguel Angel Torres, José Alberto Aranda, Ignacio
Cabra y Carlos Alberto Contreras.

Used instrumentation:

Conducted Measurements

Last Cal. date Cal. due date

Spectrum analyser Rohde & Schwarz 2017/07 2019/07

FSV40
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Radiated Measurements

A won P

© No u»

10.

Semianechoic  Absorber Lined Chamber
Frankonia SAC-3

BiconicalLog antenna ETS LINDGREN 3142E
Multi Device Controller FRANKONIA FC-06
Double-ridge Guide Horn antenna 1-18 GHz
SCHWARZBECK BBHA 9120 D

Broadband Horn antenna 18-40 GHz
SCHWARZBECK BBHA 9170

EMI Test Receiver R&S ESU26

Spectrum analyser Rohde & Schwarz FSW50
RF pre-amplifier 10 MHz-6 GHz Bonn
Elektronik BLNA 0160-01N

RF pre-amplifier 1-18 GHz Bonn Elektronik
BLMA 0118-3A

RF pre-amplifier 18-40 GHz NARDA JS44-
18004000-33-8P

Testing verdicts

Last Cal. date

N.A.
2017/09
N.A.
2018/01
2017/03
2018/02
2018/02
2018/03
2018/03

2018/02

D DEKRA

N.A.
2020/09
N.A.
2021/01
2020/03
2020/02
2020/02
2019/03
2019/03

2019/02

Cal. due date

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

Summary

1. Bluetooth Low Energy

FCC PART 15 PARAGRAPH / RSS-210

Verdict

Remark

Requirement — Test case
Section 15.249 Subclause (a) / RSS-210 B.10. (a)

Field strength of

fundamental and harmonics P

emissions

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

Emissions radiated outside of
the specific frequency bands

Supplementary information and remarks:

None.
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2. Bluetooth Basic Rate

FCC PART 15 PARAGRAPH / RSS-210

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

Supplementary information and remarks:

None.

3. Proprietary protocol DM

FCC PART 15 PARAGRAPH / RSS-210

Requirement — Test case Verdict Remark
Section 15.249 Subclause (a) / RSS-210 B.10. (a) Field strength of
fundamental and harmonics P
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.

4. Proprietary protocol Flora

FCC PART 15 PARAGRAPH / RSS-210

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

Supplementary information and remarks:

None.
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Appendix A: Test results. Bluetooth

Low Energy
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TEST CONDITIONS

Power supply (V):
Vnominal = 3.7 Vdc
Type of power supply = DC voltage from battery.

Type of antenna = Integral antenna.

TEST FREQUENCIES:
Lowest channel: 2402 MHz
Middle channel: 2440 MHz
Highest channel: 2480 MHz

CONDUCTED MEASUREMENTS

The equipment under test was set up in a shielded room and it is connected to the spectrum analyser using a low
loss RF cable. The reading of the spectrum analyser is corrected taking into account the cable loss.

SPECTRUM
EUT ANALYZER

RADIATED MEASUREMENTS

All radiated tests were performed in a semi-anechoic chamber. The measurement antenna is situated at a distance
of 3 m for the frequency range 30 MHz-1000 MHz (30 MHz-1000 MHz Bilog antenna) and at a distance of 1m for
the frequency range 1 GHz-25 GHz (1 GHz-18 GHz Double ridge horn antenna and 18 GHz-40 GHz horn
antenna).

For radiated emissions in the range 1 GHz-25 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

ANECHOIC CHAMBER
Measuring 360° I_}O;Ttmg
Antenna able

‘ ‘ | 3 m distance

\
BN

AntennaMast

| (Antennaheight variation: 1-4 m)

Spectrum analyser

Shielded Control RoomFor

Radiated Measurements

Radiated measurements setup f > 1 GHz

D DEKRA

Preamplifier

VAWWWWWWWWWWAWAVNY

Horn antenna
EUT

x 2 B
1 m distance

i

Spectrum
analyser

Shielded control room for
radiated measurements
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Occupied Bandwidth

RESULTS

(see next plots).

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2440 MHz 2480 MHz
99% bandwidth (MHz) 1.029 1.050 1.068
-26 dBc bandwidth (MHz) 1.272 1.281 1.308
Measurement uncertainty (kHz) <+5.00

Lowest Channel

Spectrum | IEE I
Ref Level 10.00 dBm Offset 3.54 dB & RBW 30 kHz
Att 25 dB SWT 1.1 ms @& YBW 100 kHz Mode Sweep
@ 1Pk View
M1[1] -3.41 dBm
0 dem 1 2.40197150 GHz
W Occ Bw 1.029000000 MHz
10 dBm o) 1] -29.61 dBm
Tyl,\/V T2 2.40136550 GHz
-20 dBm \\
. M'g [
=30 demm——D1 ‘29-410ﬁi'—'_// ﬂ,\
b dem P V/JHF\./’\\LV’\
P on, |
-s0 dem
-60 dBm
-70 dem
-30 dBm
CF 2.402 GHz 1000 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value ¥-value | Function Function Result
M1 1 2.4019715 GHz -2.41 dBm
T1 1 2,.4014915 GHz -18.05 dBm Occ Bw 1.029 MHz
T2 1 2. 4025205 GHz -18.26 dBm
2 1 2,4013655 GHz -29.61 dBm
D32 W12 1 1.272 MHz -0.29 dg
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Middle Channel

D DEKRA

Spectrum | lufl
Ref Level 10.00 dBm Offset 3.54 dB @ RBW 30 kHz
Att 25 dB SWT 1.1ms @ ¥YBW 100 kHz Mode Sweep
@ 1Pk Yiew
M1[1] -3.92 dBm
0 dam M1 2.43997150 GHz
M Occ Bw 1.050000000 MHz
Ty]/\/_d T2 2.43936250 GHz
-20 dBm
v ol h;
HaO 01 -29.920;&;/_/ ﬂr\
e R
[ —re—_ |
-50 dém
-60 dBm
=70 dBm
-0 dBém
CF 2.44 GHz 1000 pts Span 3.0 MHz
Marker
Type | Ref | Tre | X-value | ¥-value |  Function | Function Result |
M1 1 2.4399715 GHz -3.92 dBm
T1 1 2.4394825 GHz -19.48 dBm Occ Bw 1.05 MHz
T2 1 2.4405325 GHz -18.22 dBm
M2 1 2.4393625 GHz -29,97 dBm
032 M2 1 1,281 MHz 0,13 dBe
Highest channel
Spectrum | Ini:' |
Ref Level 10.00 dBm Offset 3.54 dB @ RBW 30 kHz
Att 25de  SWT 1.1 ms @ VYBW 100 kHz Mode Sweep
@ 1Pk View
M1[1] -4.30 dBm
0 dBm radl 2.47997150 GHz
W Occ Bw 1.068000000 MHz
10 dBm 1] -30.34 dBm
TE]J,,\/“’ T2 2.47934450 GHz
-20 dBm
]
M2 \\EJS
SE-aBFR— 1 _30'3DDW E\J\v—/\”’
|40 dem e e
[=""r |
-50 dBm
-50 dBm
=70 dBm
-80 dBm
CF 2.48 GH=z 1000 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 1 2.4799715 GHz -4.30 dBm
T1 1 2.4794735 GHz -19.34 dBm Occ Bw 1.068 MHz
T2 1 2.42805415 GHz -18.30 dBm
M2 1 2.4793445 GHz -30.34 dBm
03 M2 1 1,308 MHz -0.11 d&
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Section 15.249 Subclause (a) / RSS-210 B.10 (a). Field strength of Fundamental

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) (dBpv/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
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2440 MHz 2480 MHz
Field strength (dBuV/m) average 81.43 83.42 82.38
Field strength (dBpV/m) peak 84.29 86.23 85.14
Measurement uncertainty (dB) <+4.87

Verdict: PASS
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FIELD STRENGTH

Lowest Channel

Multiview | Spectrum
Ref Level 90.00 dBuv/m @ RBW 3 MHz
® Att 0de ® SWT 1s ® VBW 10 MHz Mode Auto Sweep
TDF

1 Frequency Sweep n

i M1[1] 84.29 dBpv/
« 1 2.40169500 GHz
| ¥ ] M2[2] 81.43 dBpv/m|
80 dBuv/m 2.40196500 GHz
60 dBpvm
dBvm
40 dBpvm
20 dBp i
20 dBpvfm
10 dBpsfmin
0 dBpw/m
CF 2.402 GHz 1000 pts 1.0 MHz/ Span 10,0 MHz
S— — — — — —

Middle Channel

MultiView | Spectrum
Ref Level 50.00 dBuv/m & RBW 3 MHz
= Att 0dB ® SWT Lz & VBW 10 MHz Mode Auto Sweep
TOF
1 Frequency Sweep
M1 M1[1] 86,23 dBuV/m|
/Hf P — 2.43968500 GHz
[ S I ———— M2[2] 8342 4B
. Py /m
80 dBy//m [ s ] 2.43999500 GHz
70 depsm WN
60 dBpwym [, \‘\‘\\
50 dBpw/m
40 dBpw/m
20 depwym
20 depwym
10 dBpsfm
0 dBpw/m:
CF 2.44 GH=z 1000 pts 1.0 MHz/ Span 10.0 MHz
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Highest Channel

MultiViiew | Spectrum E]

Ref Level 90.00 dBuv/m @ RBW 3 MHz
& Att 0dB ® SWT 15 @ VBW 10MHz Mode Auto Sweep
TDF

TPk Y JiewLin

1 M1[1]  85.14 dBpV/m
S S 248003500 GHz,
S VUSSR i — M2[2]  82.38 dBuV/m
80 depim e 2.47998500 GHz|

P
e I—

T

1 Frequency Sweep

60 dBuv/m

0 dBpvfm

40 dBpv/m:

30 dBpw/m

20 dBp/m

10 dBpvfm

0 depw/m:

CF 2.48 GHz 1000 pts 1.0 MHz/ Span 10.0 MHz
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Section 15.249 Subclause (a) and (d) / RSS-210 B.10 (b). Emissions limitations radiated
(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 (uUVv/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 (uVv/m) Field strength Measurement
(MH2) (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-25 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-1000 MHz.

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

D DEKRA

Spurious frequency Polarization Detector Emission Level Measurement
(MHz) (dBuv/m) Uncertainty (dB)
30.194 \% Quasi-peak 21.83 <+ 3.88

Frequency range 1 GHz-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.

1. CHANNEL: LOWEST (2402 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(GH2) (dBuV/m) Uncertainty (dB)
Peak 53.31 <+3.70
2.389644 Vv
AVG 36.88 <+3.70
21.616550 H Peak 39.14 <+3.70
2. CHANNEL: MIDDLE (2440 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GH2) (dBuVv/m) Uncertainty (dB)
21.926000 H Peak 39.00 <+3.70
3. CHANNEL: HIGHEST (2480 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GH2) (dBuVv/m) Uncertainty (dB)
Peak 61.73 <+3.70
2.483550 \%
AVG 38.39 <+3.70
22.322450 H Peak 42.19 <+3.70

Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.

® EEW 100 KkHz
VBW 300 kHz

D DEKRA

Ref 70 dBpv/m Att 0 dB SWT 100 ms

70

-0
]
VIEW|

50

FCC|15

4

30

20

I .

-0

--10

--20

-30

Start 30 MHz 97 MHz/ Stop 1 GHz

(This plot is valid for all three channels).
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FREQUENCY RANGE 1 GHz to 3 GHz.

CHANNEL: Lowest (2402 MHz).

TDF

MultiView | Spectrum

Ref Level 80.00 dBuv/m
- Att

@ RBW 1 MHz

0dE ® SWT 1s ® VBW 3 MHz

1 Frequency Sweep

70 dBpvim

H1 74.000 dBpv/m

Mode Auto Sweep

60 dBpv/m

HZ 54.000

dB /e

40 dBpvmin

S0 dBpv/m r

Ll

30 dBpvm

20 dBpv/m

10 dBpvfm

0 depv/m

-10 dBpvfm:

1.0 GHz

30000 pts 200.0 MHz/

3.0 GHz

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

CHANNEL: Middle (2440 MHz).

MultiView --J| Spectrum
Ref Level 80,00 dBuv/m @ RBW 1 MHz

@ Att 0dE ® SWT 1z ® VBW 3 MHz Mode Auto Sweep

TOF

1 Frequency Sweep

H1 74.000 dBps/r
70 dBpv/m
60 dBpv/m
HZ 54.000 dBpv/r
30 dBpv/ |
40 dBpv/m
. ‘ ,

30 dBpv/m

20 dBpv/m

10 dBpvfm

0 depvfm

-10 dBpvim

1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHiz|

Note: The peak shown in the plot above the limit is the carrier frequency.
Report No: (NIE) 58291RRF.002A1 Page 22 of 88 2019-08-09



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

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

C.ILF. A29 507 456

CHANNEL: Highest (2480 MHz).

Multiview | Spectrum
Ref Level £0.00 dBuv/m

H1 74.000 dBphm

- Att OdB ® SWT 1z & VBW 3 MHz
TDOF
1 Frequency Sweep

& RBW 1 MHz

Mode Auto Sweep

70 depvim

60 dBpvim

H2 94,000 dBpv/m

50 dBpvm ‘

40 dBpvm

20 depvim

20 depyvim

10 dBpvm

0 dBpv/m

-10 depvfm

1.0 GHz

30000 pts

200.0 MHz/

3.0 GHz

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

FREQUENCY RANGE 3 GHz to 17 GHz.

CHANNEL: Lowest (2402 MHz).

TOF

1 Frequency Sweep

H1 74.000 dBpv/m

MultivView | Spectrum
Ref Level £0.00 dBuv/m ® RBW 1 MHz
- Att OdB ® SWT 1z ® VBW 3 MHz

Mode Auto Sweep

70 dBpvim

60 dBpvim

HZ 54.000 dBpv/m

S50 dBpvim

40 dBpvim

i

WMW

10 dBpvm

O dBpvfm

-10 dBps/m

3.0 GHz

30000 pts

1.4 GHz/

17.0 GHz
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CHANNEL: Middle (2440 MHz).

Multiview | Spectrum 1
Ref Level 30.00 dBpW/m & RBW
& Att 0dB & SWT 1z & VBW
TOF

1 Frequency Sweep

H1 74.000 dBpiym

1 MHz

3 MHz Mode Auto Sweep

70 dBprd/m:

60 dBpv/m

H2 54,000 dBpvfm

S50 dBpv/m

40 dBpd/m

Ll

W“‘""

10 dBpvfm:

0 dBpv/m

-10 dBpv/m

3.0 GHz 30000 pts 1.4 GHz/ 17.0 GHz
CHANNEL: Highest (2480 MHz).

MultiView (| Spectrum 1 E]

Ref Level 80.00 dBpt//m ® RBW 1 MHz
@ Att Ode & SWT 1s ® VBW 3 MHz Mode Auto Sweep

TDF

1 Frequency Sweep

H1 74.000 dBps/m
70 dBpv/m

60 dBpv/m

H2 54.000 dBpv/rr
S0 dBpv/m

40 dBpv/m

10 dBpv/m

0 dBpv/m

-10 dBpv/m

3.0 GHz 30000 pts 1.4 GHz/ 17.0 GHz
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FREQUENCY RANGE 17 GHz to 26 GHz.

CHANNEL: Lowest (2402 MHz).

Spectrum :‘?I

Ref Level 80.00 depv/m & RBW 1 MHz

Att 0dB & SWT 1s & VBW 3MHz Mode Auto Sweep
TDF

@ 1Pk View@2Av View

D1 74.000 dBpv/m

70 dBpv/m

60 dBpv/r

D2 54.000 dBpv/m

50 dBpv/m:

40 dpyv/m

0 dBpv !

o Lok el [T oo v T
Pl S S WL NP il

20 dBpv/m:

10 dBpv/

0 dBpv/m

-10 dBpv/m-

Start 17.0 GHz 30000 pts

Stop 26.0 GHz

CHANNEL: Middle (2440 MHz).

Spectrum :E'

Ref Level 50.00 dBpY/m w RBW 1 MHz

Att 0de & SWT 15 & VBW 3 MHz Mode auto Sweep
TDF

@ 1Pk View@2av View

D1 74.000 dBpv/m

70 depv/m

60 dBpv/m

D2 54.000 dBpv/mr

50 dBpv/m

0 dBpv/m

30 dBuv/m

20 dBpv/m

10 dBpv/m

0 dBpv/m

-10 dBy

Start 17.0 GHz 30000 pts

Stop 26.0 GHz
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CHANNEL: Highest (2480 MHz).

Spectrum I ':g:

Ref Level 80.00 dBpv/m @ RBW 1 MHz
Att DdB @ SWT 15 @ VBW 3 MHz Mode Auto Sweep
TDF

@ 1Pk Yiew@24y View

D1 74.000 dBpv/m

70 dBpi/m

60 dBy

D2 54,000 dBpv/mr

S0 dBpvim:

0 dppvr '

%WWWMM*Y T T e ey

20 dBpv/m

10 dBpv/m

0 depv/m

-10 dBpv/i

Start 17.0 GHz 30000 pts

Stop 26.0 GHz
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FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTED BAND)
CHANNEL: Lowest (2402 MHz).

TDF

Multiview | Spectrum

Ref Level 20.00 dBpv/m
- Att

& RBW 1 MHz

OdB ® SWT 15 ® VBW 3 MHz

1 Frequency Sweep

70 depvm:

Mode Auto Sweep

H1 74.000 dBpfr

60 depv/m

S0 dBpvm

H2 54.000

dB v

40 dBpvm

20 depv/m

20 dBpv/im

10 dBpvfm

0 dBpvim

-10 dBpv/m

2.31 GHz

30000 pts

8.0 MHz/

2.39 GHz

CHANNEL: Middle (2440 MHz).

e Att
TDF

MultiView | Spectrum
Ref Level 80.00 dBuv/m

&= RBW 1 MHz

0OdB ® SWT 1= ® VBW 3 MHz

1 Frequency Sweep

70 depvim

Mode Auto Sweep

H1 74.000 depv/mr

60 dBpvm

H2 54.000

dB v

40 dBpv,m

S0 depvm

30 dBpvm

20 dBpi/m

10 dBpr/im

0 depv/m

-10 dBpvym

2.31 GHz
S ——

30000 pts

8.0 MHE{

2.39 GHz
—_
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CHANNEL: Highest (2480 MHz).

MultiView 3| Spectrum

Ref Level 20.00 dBuv/m & RBW 1 MHz
& Att 0dB ® SWT 1s ® VBW 3 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

H1 74.000 depvym

70 dBpv/m

60 dBpM/m

HZ 54.000 dBpv/m

50 dBpv/m

40 dBp\m

. n " " " L . " ” TRRITON:

30 dBpvm

20 depvfm

10 depvfm

0 dBpr/m

-10 dBpm

2.31 GHz

30000 pts 8.0 MHz/ 2.39 GHz

FREQUENCY RANGE 2.4835 GHz to 2.5 GHz. (RESTRICTED BAND)
CHANNEL: Lowest (2402 MHz).

MultiView | Spectrum | E]
Ref Level 80.00 dBpv/m ® RBW 1 MHz
& Att O0dB ® SWT 1s & VBW 3 MHz Mode Auto Sweep
TOF
1 Frequency Sweep
H1 74.000 dBpv/m
70 dBpvfm
60 dBpv/m
H2 54.000 depv/m
0 B ‘
40 dBpvfm
ol L i Lol L
30 dBpvfm
20 dBpvfm
10 dB s
0 depvfm
-10 depsm
2,4835 GHz 30000 pts 1.65 MHz/ 2.5 GHz
— — — m—
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CHANNEL: Middle (2440 MHz).

& Att
TOF

MultiView | Spectrum

Ref Level 80.00 dBuv/m
0de ® SWT 1s & VYBW 3 MHz

1 Frequency Sweep

70 dBpsm

H1 74.000 dBpvym

@ RBW 1 MHz

Mode Auto Sweep

60 dBpv/m

v

HZ 54.000 dBpv/mi

40 dBp/m

30 dBpsm

20 dBpim

10 dBpv/m

0 depv/m

-10 dBprd/m

2.4835 GHz

30000 pts

1.65 MHz/

2.5 GHz

CHANNEL: Highest (2480 MHz).

@ Att
TOF

MultiView | Spectrum

Ref Level 20.00 dBuv/m
0dB ® SWT 1s @ VBW 3MHz

1 Frequency Sweep

70 dBpm

@& RBW 1 MHz

Mode Auto Sweep

H1 74.000 depv/mi

S0 dBpvm

AECRINR - o000
R Rt

30 depv/m

20 depw/m

10 dBpvfm

0 dBpv/m

-10 dBpvfm

2.4835 GHz

30000 pts

1.65 MHz/

2.5 GHz
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Appendix B: Test results. Bluetooth

Basic Rate
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Power supply (V):

TEST CONDITIONS

Type of power supply = DC voltage from battery.

Type of antenna = Integral antenna.

TEST FREQUENCIES:
Lowest channel: 2402 MHz
Middle channel: 2441 MHz
Highest channel: 2480 MHz

CONDUCTED MEASUREMENTS

D DEKRA

The equipment under test was set up in a shielded room and it is connected to the spectrum analyser using a low
loss RF cable. The reading of the spectrum analyser is corrected taking into account the cable loss.

EUT

RADIATED MEASUREMENTS

SPECTRUM
ANALYZER

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-25 GHz (1 GHz-18 GHz Double ridge horn antenna and 18 GHz-40 GHz horn

antenna).

For radiated emissions in the range 1 GHz-25 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

ANECHOIC CHAMBER
Measuring 360° ?oﬁtmg
Antenna able
‘ ‘ } 3 m distance
P
AntennaMast

| (Antennaheight variation: 1-4 m)

Spectrum analyser

Shielded Control RoomFor

Radiated Measurements

Radiated measurements setup f > 1 GHz

D DEKRA

Preamplifier

VWWWWWWAWWWWWWWAVWVAY

Horn antenna
EUT

- 3 B
1 m distance

i

Spectrum
analyser

Shielded control room for
radiated measurements
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Occupied Bandwidth

RESULTS

(see next plots).

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
99% bandwidth (MHz) 0.888 0.891 0.894
-26 dBc bandwidth (MHZz) 1.206 1.206 1.206
Measurement uncertainty (kHz) <+5.00

Lowest Channel

Spectrum s

Ref Level 10.00 dém  Offset 3.54 dB & RBW 30 kHz

Att 25 de SWT 1.1ms @ VBW 100 kHz Mode Sweep
@1Fk Yiew
M1[1] -2.40 dBm
0 dBm r1 2.40205550 GHz
/f\-ﬁ\&’\\ Occ Bwy 888.000000000 kHz
-10 dBm Il M2[1] -28.41 dBm
T1 i 2.40137450 GHz

T2
-20 dBm ¥ -
M {«/ \»&
I aem—— 0l -28.400 dBm i x
-40 dBm /_,_.ﬁ\ / \J
-50 dBm f‘/ -\ ,ﬁ\’\’_\\\
M

-50 dBm

=70 dBm

-80 dBm

CF 2.402 GHz 1000 pts Span 3.0 MHz

Marker

Type | Ref | Trc | X-value | ¥-walue |  Function Function Result |
141 1 2.4020555 GHz -2.40 dBm
T1 1 2.4015545 GHz -19.25 dBm Occ Bw 888.0 kHz
T2 1 24024425 GHz -21.59 dBm
M2 1 2.4013745 GHz -28.41 dBm
032 M2 1 1,206 MHz -0.03 dB
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D DEKRA

Middle Channel

Spectrum | |n§l|
Ref Level 10.00 dBm  Offset 3.54 dB & RBW 30 kHz
Att 25 dB SWT 1.1ms @ YBW 100 kHz Mode Sweep
® 1Pk View
M1[1] -2.92 dBm
0 dBm M1 2.44105550 GHz
.\K‘f\a Occ Bw 891.000000000 kHz
10 dBm n/N m2[1] -28.81 dBm
i 2.44037450 GHz
T1
v T2
-20 dem
ME_/-\f/ %
—rdem—=01 -25.0920 dBm /J _\\\
-40 dBm /-M / \v
-50 dem / W\\N\“\\
P
A dem ]
=70 dBm
-80 dBm
CF 2.441 GHz 1000 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function Function Result |
M1 1 2.4410555 GHz -2.92 dBm
T1 1 2.4405545 GHz -19.67 dBm Occ Bw 2891.0 kHz
T2 1 2.44144E55 GHz -21.70 dBm
M2 1 24403745 GHz -28.81 dBm
03 = 1 1,206 MHz 0.08 dB
Highest channel
Spectrum | l? |
Ref Level 10.00 dem Offset 3.54 dB @ RBW 30 kHz
Att ZEdB 8SWT 1.1 ms @ YBW 100 kHz Mode Sweep
@ LPk Wiew
M1[1] -3.11 dBm
0 dBm M1 2.48005550 GHz
Occ Bw 894.000000000 kHz
-10 dBm nﬂ%\\ M2[1] -29.00 dBm
T /V,f\f - 2.47937450 GHz
-20 dBm -
M3 {«/ ‘V\WD\
a0 dem——01 -29.110 dBm /\/ u\
-40 dBrm /J \/
50 dBm ’jﬂ\ﬂ\ N\ﬂ‘ﬂ_
e
-60 dem
=70 dBm
-B0 dBm
CF 2.48 GHz 1000 pts Span 3.0 MHz
Marker
Type | Ref | Trc | ¥-value ¥-value | Function Function Result |
M1 1 2. 4800555 GHz -3.11 dBm
T1 1 24795515 GHz -20.03 dBém Occ Bw 8394.0 kHz
T2 1 Z.4804455 GHz -21.84 dBm
12 1 2.4793745 GHz -29.00 dBm
D3 W12 1 1.206 MHz 0.20 dB
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Section 15.249 Subclause (a) / RSS-210 B.10 (a). Field strength of Fundamental

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
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Field strength (dBuV/m) average 84.33 86.28 84.89
Field strength (dBuV/m) peak 84.58 86.49 85.12
Measurement uncertainty (dB) <+4.87

Verdict: PASS
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FIELD STRENGTH

Lowest Channel

MultiView 2| Spectrum

Ref Level 90.00 dBpv/m & RBW 3 MHz

& Att 0dB ® SWT 1s & VBW 10 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

A M1[1] 84.58 dBpV,/m|

2.40199500 GHz|

| ] M2[2] 84,33 dBpv/m)|
80 dBpv/m

2.,40198500 GHz|
g P gl
A
60 dBpv/m

;
\
/

T

S0 dBpv/

40 dBpv/m

30 dBpv/m:

20 dBpv/m

10 dBpv/m

0 dBpvym

CF 2.402 GHz 1000 pts 1.0 MHz/ Span 10.0 MHz

Middle Channel

MultiView | Spectrum

Ref Level 90.00 dBuv/m & RBW 3 MHz

@ Att OdE & SWT 1s & VBW 10 MHz Mode Auto Sweep

TDF

1 Frequency Sweep ’ In
. 86,49 dBuV/

e | 2.44081500 GHz
\\\ M2[2] 86.28 dBuV/m
80 dBpv/m W M 2.44100500 GHz|
e WW‘W&’WM

T

80 dBpv,

50 dBpv/

40 dBpv/m

30 dBpv/

20 dBpv/m

10 dBpv

0 dBpvfm

CF 2.441 GHz 1000 pts 1.0 MHz/ Span 10.0 MHz
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Highest Channel

MultiView | Spectrum
Ref Level 90.00 dBuv/m ® RBW 3 MHz
@ Att 0dB & SWT 15 & VBW 10 MHz Mode Auto Sweep
TDF
1 Frequency Sweep |
i1 85.12 dBpuV/
- 2.48006500 GHz
| ] | M2[2] 8489 dBuv/m
80 dBpvym M N 2.47997500 GHz
MI\W\ LM ﬂ I
[k AL W
dBpvfm
50 dBpv/m
40 depv/m
30 dBpv/m
20 depv/m
10 dBpvfm
0 dBpv/m
CF 2.48 GH=z 1000 pts 1.0 MHz / Span 10.0 MHz
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D DEKRA

Section 15.249 Subclause (a) and (d) / RSS-210 B.10 (b). Emissions limitations radiated
(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 (uVv/m) Field strength Measurement
(MH2) (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-25 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-1000 MHz.
The spurious signals detected do not depend on the operating channel.

Spurious frequency Polarization Detector Emission Level Measurement
(MHz) (dBuv/m) Uncertainty (dB)
30.352 \% Quasi-peak 21.96 <+ 3.88

Frequency range 1 GHz-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.

1. CHANNEL: LOWEST (2402 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(GH2) (dBuV/m) Uncertainty (dB)
2.389775 V Peak 36.95 <+3.70

2. CHANNEL: MIDDLE (2441 MHz).

No spurious were found at less than 20 dB respect to the limit.

3. CHANNEL: HIGHEST (2480 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(GH2) (dBuVv/m) Uncertainty (dB)
2.341844 H Peak 49.03 <+3.70
Peak 61.98 <+3.70
2.483543 Y
AVG 39.40 <+3.70

Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.

®

Ref 70 dBpv/m Attt 0 dR

RBW 100 kHz
VBW 300 kHz
SWT 100 ms

D DEKRA

70

e

<|r
il

F50

FCC |15
4

F30

20

=

F-10

F-20

=30

Start 30 MHz

(This plot is valid for all three channels).
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FREQUENCY RANGE 1 GHz to 3 GHz.

CHANNEL: Lowest (2402 MHz).

MultiView | Spectrum

Ref Level 80.00 dBpt//m & RBW 1 MHz
@ Att 0dB ® SWT 1= ® VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 dBpv/m
70 dBpvfm

60 dBpvfm

H2 54.000 depv/m
S0 dBpvfm ‘

40 dBpvfm

30 dBpvfm

20 dBpv/m

10 dBpvfm

0 dBpv/m

-10 dBpv/m

1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz

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

CHANNEL: Middle (2441 MHz).

Multiview | Spectrum E]

Ref Level 80.00 dBuw/m & RBW 1 MHz
@ Att 0dB ® SWT 1= VBW 3MHz Mode Auto Sweep
TDF

1 Frequency Sweep

H1 74.000 dBpvim

70 dBpvfm

60 dBpv/m

H2 54000 dBpv/m
50 dBpv/m |

40 dBpv/m — i

20 depv/m

20 dBpv/m

10 dBpv/m:

0 depw/m

-10 depv/m

1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz

Note: The peak shown in the plot above the limit is the carrier frequency.
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CHANNEL: Highest (2480 MHz).

MultiView | Spectrum

Ref Level 80.00 dBuv/m = RBW 1 MHz
& Att 0dE & SWT 1s @ VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 dBpi/m

70 depvfm

60 dBpifm

HE 54,000 dBpv/m
S0 depvfm |

40 depfm

30 depvfm

20 depvfm

10 depv/m

0 dBpv/m

-10 dBpvfm

1.0 GHz 30000 pts

200.0 MHz/

3.0 GHz

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

FREQUENCY RANGE 3 GHz to 17 GHz.

CHANNEL: Lowest (2402 MHz).

MultiView | Spectrum E]
Ref Level 80.00 dBuw/m & RBW 1 MHz

@ Att 0dB ® SWT 1= VBW 3MHz Mode Auto Sweep

TDF

1 Frequency Sweep

H1 74.000 dBpv/m
70 dBLv/m
60 dBpv/m
HZ 54.000 dBpv/m

S50 dBpv/m

40 dBpv/m WWW ™|
FRHEH/m L
s

10 dBpv/m:

0 depw/m

-10 dBpv/m:

3.0 GHz 30000 pts 1.4 GHz/ 17.0 GHz
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CHANNEL: Middle (2441 MHz).

MultiView | Spectrum
Ref Level 80.00 dBuv/m ® RBW 1 MHz
@ Att OdE & SWT 1= @ VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 depv/m

70 depifm

60 dBpifm

HZ 54,000 dBpv/m

10 depv/m

0 depv/m

-10 dBpv/m

3.0 GHz 30000 pts 1.4 GHz/ 17.0 GHz

CHANNEL: Highest (2480 MHz).

Multiview 2| Spectrum E]
Ref Level 80.00 dBuv/m ® RBW 1 MHz

& Att 0Ode & SWT 1z ® VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 depv/m

70 depifm

60 dBpim

HZ 54,000 dBpv/m

10 dBpv/m
0 dBpv/m
-10 depv/m
3.0 GHz 30000 pts 1.4 GHz/ 17.0 GHz
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FREQUENCY RANGE 17 GHz to 26 GHz.
Spectrum

oo
A
Ref Level 80.00 dBpv/m & RBW 1 MHz
Att 0dB & SWT 15 @ VBW 3 MHz

Mode Auto Sweep
TOF
@ 1Pk View@Z2av View
D1 74.000 depv/r
70 dBpv/m
60 dBph/m
D2 54.000 dBpv/m
S0 dBuv/m

0 dBpv/m
v, PAPPRRIPN Traee vy

——
. . ") PR T FOrIHEY T IPRREY wpwrapes TP i iy
N gy e = W b o W g

20 dBpv/m

0 depv/

-10 depvfm

Start 17.0 GHz
=

30000 pts

Stop 26.0 GHz

(This plot is valid for all three channels).
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FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTED BAND)
CHANNEL: Lowest (2402 MHz).

MultiView £ Spectrum

Ref Level 80.00 dBuv/m ® RBW 1 MHz

@ Att OdE & SWT 1= @ VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 depv/m

70 dBpifm

60 dBy

H2 54.000 dBpv/m
S0 depvfm ‘ - | i

40 depvm

ik Lk " i " T " bk " n o I

30 dBpm

20 depv/m

10 dep

0 dBpv/m

-10 dBpvfm

2.31 GHz 30000 pts 8.0 MHz/ 2.39 GHz

CHANNEL: Middle (2441 MHz).

Multiview | Spectrum

Ref Level 80.00 dBu/m & RBW 1 MHz

& Att 0dB ® SWT 1= ® VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 deuv/m
70 dBpvfm

60 dBpvm

HZ 54000 dBpv/m

50 dBpvm

40 dBpvfm

mn " " "

30 dBpvm

20 dBpvfm

10 depv/m

0 depwfm

-10 dBpvm

2.31 GHz 30000 pts 3.0 MHz/ 2.39 GHz
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CHANNEL: Highest (2480 MHz).

MultiView | Spectrum
Ref Level 80.00 dBuv/m @ RBW 1 MHz
@ Att OdB ® SWT 1 s ® VBW 3 MHz Mode Auto Sweep
TOF
1 Frequency Sweep

HL 74,000 depv/m
70 dBpifm

60 dBy

Hz 54000 ‘dBqum

50 dBpfm

40 depv/m

- " " L " " ” " " L n

30 dey

20 depv/m

10 dBpi/m

0 depv/m

-10 depv/m

2.31 GHz 30000 pts 8.0 MHz/ 2.39 GHz

FREQUENCY RANGE 2.4835 GHz to 2.5 GHz. (RESTRICTED BAND)
CHANNEL: Lowest (2402 MHz).

Multiview | Spectrum E]

Ref Level 80,00 dBuv/m & RBW 1 MHz
& Att OdE & SWT 1 s @ VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 dBpv/m

70 dBpm

60 depv/m

H2 54,000 dBpv/m

= ﬁaua

40 depv/m

30 dBpm

20 depv/m

10 dBpv/m

0 dBuv/m:

-10 dBpv/m

2.4835 GHz 30000 pts 1,65 MHz/ 2.5 GHz
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CHANNEL: Middle (2441 MHz).

MultiView

& Att
TOF

| Spectrum
Ref Level 80.00 dBuv/m

@ RBW 1 MHz

OdE ® SWT 1= @ VBW 3 MHz Mode Auto Sweep

1 Frequency Sweep

70 dBpvfm

H1 74.000 depv/m

60 dBpv/m

HZ2 54.000

ARV

iu By

40 dBpv/m
Y

30 dBpvm

20 dBpv/m

10 dBpv/m

0 dBpv/m

-10 dBpw/m

2.4835 GHz
——

30000 pts 1.65 MHE‘/ 2.0 GHz

CHANNEL: Highest (2480 MHz).

& Att
TOF

MultiView | Spectrum
Ref Level 80.00 dBuv/m

@ RBW 1 MHz

Ode & SWT 1= ® VBW 3 MHz Mode Auto Sweep

1 Frequency Sweep

H1 74.000 deuv/m

70 depi

M b
HE S4.000

ooy
AR

Jp i

30 dBpifr

20 dey

10 dBpv/m

0 dBpv/m

-10 dBpv/m

2.4835 GHz
—

30000 pts 1.65 MHE{ 2.5 GHz
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Appendix C: Test results. Proprietary

protocol DM
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TEST CONDITIONS

Power supply (V):

Type of power supply = DC voltage from battery.

Type of antenna = Integral antenna.

TEST FREQUENCIES:
Lowest channel: 2402 MHz
Middle channel: 2440 MHz
Highest channel: 2480 MHz

CONDUCTED MEASUREMENTS

D DEKRA

The equipment under test was set up in a shielded room and it is connected to the spectrum analyser using a low
loss RF cable. The reading of the spectrum analyser is corrected taking into account the cable loss.

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-25 GHz (1 GHz-18 GHz Double ridge horn antenna and 18 GHz-40 GHz horn

antenna).

For radiated emissions in the range 1 GHz-25 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

ANECHOIC CHAMBER
Measuring 360° ?oﬁtmg
Antenna able
‘ ‘ } 3 m distance
P
AntennaMast

| (Antennaheight variation: 1-4 m)

Spectrum analyser

Shielded Control RoomFor

Radiated Measurements

Radiated measurements setup f > 1 GHz

D DEKRA

Preamplifier

VWWWWWWAWWWWWWWAVWVAY

Horn antenna
EUT

- 3 B
1 m distance

i

Spectrum
analyser

Shielded control room for
radiated measurements
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Occupied Bandwidth

RESULTS

(see next plots).

D DEKRA

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2440 MHz 2480 MHz
99% bandwidth (MHz) 1.722 1.725 1.725
-26 dBc bandwidth (MHz) 2.223 2.223 2.223
Measurement uncertainty (kHz) <+5.00
Lowest Channel
Spectrum | |n§|
Ref Level 10.00 dBém Offset 3.54 dB @ RBW 30 kHz
att 25de SWT 1.1ms @ VBW 100kHz Mode Sweep
@ LPk View
M2[1] -20.79 dBm
0 dBm h1 2.40090650 GHz
Occ Bw 1.722000000 MHz
-10 dBm nMNﬂ\v 1[1] -3.75 dBm
W 2.40211250 GHz
20 dBm - L=
o
Mz mﬂ 03
=3t-dbrr—egD1 T20.750 dim ,-_\
- B /\’\/\\f_\
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.402 GHz 1000 pts Span 3.0 MHz
Marker
Type | Ref | Trc | ¥-value ¥-value | Function Function Result
M1 1 2.4021125 GHz -3.75 dBm
T1 1 2.4011215 GHz -23.72 dBm Qoo Bw 1.722 MHz
T2 1 2.4028535 GHz -23.22 dBm
M2 1 2.4009065 GHz -29.79 dbm
D3| M2 1 2.223 WHz -0.15 dB
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Middle Channel

D DEKRA

Spectrum | Inf |
Ref Level 10.00 dBm  Offset 3.54 dB @ RBW 30 kH=
Att 25 de  SWT 1.1ms @ YBW 100 kHz Mode Sweep
@ 1Pk View
M1[1] -4.18 dBm
0 dBm L 2.44011550 GHz
Nﬂ\ Occ Bw 1.725000000 MHz
Y e 2[1] -30.14 dBm
W B 2.43890650 GHz
1 Il T o T2
A AR
MNE
dem A‘\Uf\\
-50 dBm
-50 dBm
=70 dBm
-80 dBm
CF 2.44 GHz 1000 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-walue |  Function | Function Result |
141 1 2.4401155 GHz -4.18 dBm
T1 1 2.4391285 GHz -24.01 dBm oo Bw 1.725 MHz
T2 1 24408535 GHz -23.62 dBm
s 1 2.432809065 GHz -30.14 dBm
032 M2 1 2,223 MHz -0.32 dB
Highest channel
Spectrum | IEE |
Ref Level 10.00 dem Offset 3.54 dB @ RBW 30 kHz
Att 25 de  SWT 1.1ms @ YBW 100 kHz Mode Sweep
@ 1Pk View
M1[1] -4.41 dBm
0 dem rAL 2.48011550 GHz
Nﬂ\ Occ Bw 1.725000000 MHz
-10 dBm J‘M’H — 2[1] -30.48 dBm
W 2.47890350 GHz
20 dBm IC1 . P T2
e
ve, AN \/K‘“\ o3
20 dB o — L A
D1 %30.410 dBm 1_~.\f
- ) h\\ v\
50 dBm
-50 dBm
=70 dBm
-80 dBm
CF 2.48 GHz 1000 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-walue | Function Function Result |
141 1 2.4801155 GHz -4.41 dBm
T1 1 2.4791285 GHz -24.22 dBm occ Bw 1.725 MHz
T2 1 2. 4808535 GHz -23.75 dBm
M2 1 2.4789035 GHz -30.48 dBm
032 M2 1 2,223 MHz 0.30 dB
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Section 15.249 Subclause (a) / RSS-210 B.10 (a). Field strength of Fundamental

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
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2440 MHz 2480 MHz
Field strength (dBuV/m) average 83.74 84.85 84.47
Field strength (dBpV/m) peak 84.07 85.16 84.80
Measurement uncertainty (dB) <+4.87

Verdict: PASS
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FIELD STRENGTH
Lowest Channel

MultiView | Spectrum [ZI

Ref Level 90.00 dBpv/m @ RBW 3 MHz
& Att 0dB ® SWT 1=z ® VBW 10 MHz Mode Luto Sweep
TOF

1 Frequency Sweep

M1[1] 84,07 dBp¥/m

2.40175500 GHz
f:::—_im!nﬁl’—::x :—*—ﬁ_ﬁ_\“ M2[2] 83.74 dBpV/m
20 dBpvim

/ \ 2.40196500 GHz
70 Sl HMWW M

U\I“ lll i HJ]JNWH”H

60 dBpv m

S0 dBpvm

40 dBpvm

30 dBpvm

20 depvim

10 depvim

0 dBpv/m

CF 2,402 GHz 1000 pts 1.0 MHz/ Span 10.0 MHz

Middle Channel

MultiView | Spectrum

Ref Level 90.00 dBpv/m & RBW 2 MHz
@ Att 0dB ® SWT 1s & VBW 10MHz Mode Auto Sweep
TOF

1 Frequency Sweep s Lin
i F1 M1[1] 85.16 dBpv/m|

/ﬁif_?;_gvf_t____x 2.44039500 GHz

M2[2] 84.85 dBpv/m

2.44000500 GHz
MW F"\M - \Wtﬂm "

B0 dBpv/m

S0 depvim

50 dBpv/m

40 dBpvim

30 depvm

20 dBpvm

10 dBpvym

0 depv/m

CF 2.44 GHz 1000 pts 1.0 MHz/ Span 10.0 MHz
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Highest Channel

MultivView | Spectrum

Ref Level 90.00 dBpv/m @ RBW 3 MHz

@ Att 0dB ® SWT 13 ® VBW 10MHz Mode Auto Sweep
TOF

1 Frequency Sweep

o m M1[1] 84,80 dBpY/m

I S S 2.48035500 GHz

M2[2] 84.47 dBp¥/m

2.48002500 GHz
I MIHW/ \WM il

i A

S0 dBpvm

60 depiim

S0 depvdm

40 dBpvm

30 dBpvm

20 depvim

10 depvim

0 dBpv/m

CF 2,48 GHz 1000 pts 1.0 MHz/ Span 10.0 MHz
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D DEKRA

Section 15.249 Subclause (a) and (d) / RSS-210 B.10 (b). Emissions limitations radiated
(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 (uVv/m) Field strength Measurement
(MH2) (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-25 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-1000 MHz.

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

D DEKRA

Spurious frequency Polarization Detector Emission Level Measurement
(MHz) (dBuv/m) Uncertainty (dB)
30.584 \% Quasi-peak 22.16 <+ 3.88

Frequency range 1 GHz-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.

1. CHANNEL: LOWEST (2402 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(GH2z) (dBuVv/m) Uncertainty (dB)
2.389148 Peak 52.67 <+3.70
21.615350 H Peak 38.74 <+3.70
2. CHANNEL: MIDDLE (2440 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GH2z) (dBuVv/m) Uncertainty (dB)
21.921410 H Peak 39.69 <+3.70
3. CHANNEL: HIGHEST (2480 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GH2) (dBuVv/m) Uncertainty (dB)
Peak 61.84 <+3.70
2.483509 Y
AVG 39.41 <+3.70
22.322590 H Peak 49.77 <+3.70

Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.

@

RBW 100 kHz
VBW 300 kHz

D DEKRA

Ref 70 dBuvV/m Att 0 dB SWT 100 ms
70
6o
[VIEW

50

FCcC |15

4

30

20

=

F-10

F-20

-30

Start 30 MHz

(This plot is valid for all three channels).
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FREQUENCY RANGE 1 GHz to 3 GHz.

CHANNEL: Lowest (2402

MultiView | Spectrum

Ref Level 80.00 dBuv/m
& Att 0de & S

TDF

1 Frequency Sweep

MHz).

& RBW 1 MHz
WT 1s ® VBW 3MHz Mode Auto Sweep

H1 74,000 dBpv/m
70 depifm

B0 dByfm

He 54.000
50 depifm

|dBqum

40 dBuv/m

30 dBpifm

20 depvim

10 dBuv/m

0 depv/m

-10 dBpv/m:

1.0 GHz

30000 pts 200.0 MHz/ 3.0 GHz

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

CHANNEL: Middle (2440 MHz).

MultiView | Spectrum
Ref Level 80.00 dBuv/m

1 Frequency Sweep

= RBW 1 MHz

& Att 0dB ® SWT 1s ® VBW 3MHz Mode Auto Sweep
TOF

H1 74,000 dBpv/m
70 depifm

60 dBuv/m

Hz 54000

|dBuVj'm

40 depvim

30 dey

20 depfm

10 dBpvim

0 dBpv/m

-10 dBpv/m:

1.0 GHz

30000 pts 200.0 MHz/ 3.0 GHz

Note: The peak shown in the plot above the limit is the carrier frequency.
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CHANNEL: Highest (2480 MHz).

Ref Level 280.00 dBuv/m
& Att
TOF
1 Frequency Sweep

MultiView | Spectrum

= RBW 1 MHz

0dE & SWT 1s @ VBW 3 MHz Mode Auto Sweep

70 depvfm

H1 74.000 dBpi/m

60 dBpifm

S0 depvfm

HZ S4.000 |dB|.|me

40 depfm

30 depvfm

20 depvfm

10 depv/m

0 dBpv/m

-10 dBpvfm

1.0 GHz

30000 pts 200.0 MHz/ 3.0 GHz

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

FREQUENCY RANGE 3 GHz to 17 GHz.

CHANNEL: Lowest (2402 MHz).

TOF
1 Frequency Sweep

MultiView £ Spectrum
Ref Level 80.00 dBuv/m & RBW 1 MHz
= ALt 0dB & SWT 15 & VBW 3 MHz

70 dey

H1 74000 dBpvim

Mode Auto Sweep

60 dBpv/m

H2 54000 dBpv/im

10 depv/m

0 dBpvi/m

-10 dBpv/m

3.0 GHz

30000 pts 1.4 GHz/ 17.0 GHz
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CHANNEL: Middle (2440 MHz).

MultiView | Spectrum
Ref Level 80.00 dBuv/m ® RBW 1 MHz
@ Att OdE & SWT 1= @ VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 depv/m

70 depifm

60 dBpifm

HZ 54.000

AR/

10 depv/m

0 depv/m

-10 dBpv/m

3.0 GHz 30000 pts 1.4 GHz/ 17.0 GHz

CHANNEL: Highest (2480 MHz).

MultiView (| Spectrum E]
Ref Level 80.00 dBpv/m ® RBW 1 MHz

& Att 0dB ® SWT 1= ® VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 dBpv/r

70 depv/m

60 dBpv/m

HZ 54.000 dapv/m

50 depv/m

40 dBpvy/m

" -

10 dBpvfm
0 dBpvfm
-10 dBpv/m
3.0 GHz 30000 pts 1.4 GHz/ 17.0 GHz
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FREQUENCY RANGE 17 GHz to 26 GHz.

CHANNEL: Lowest (2402 MHz).
Spectrum

oo
A
Ref Level 80.00 dBpv/m & RBW 1 MHz
Att 0de & SWT 15 @ VBW 2 MHz Mode Auto Sweep
TDF

@ 1Pk View@Z2av View

D1 74.000 depv/m

70 dBuv/m:
60 dBpv/m-
D2 54.000 dBpv/m
S0 depv/m
0 dBpv/me

0 depv, —
RAAA A —— A st T IN I
SN e el g T W

20 dBpv/m

10 depv/me

0 dBpv/im

-10 dBpvim

Start 17.0 GHz 30000 pts Stop 26.0 GHz

— — AUIRRIEIIA
CHANNEL: Middle (2440 MHz).

Spectrum [%]

Ref Level 50.00 dBpv/m & RBW 1 MHz

Att 0dB @ SWT 15 @ VYVBW 3 MHz Mode Auto Sweep

TOF

@ 1Pk View@2av View

D1 74.000 dBpv/m
70 dBph/m
80 dBpv/m
D2 54.000 dBpv/m
S0 dBpv/m
40 dpy

0 dBuv/m [T ) TSN e vy
P e Ty W Mg,

Rage

20 dBpv/m:

10 dBuv/r

0 dBpv/

-10 depvfm

Start 17.0 GHz

30000 pts

Stop 26.0 GHz
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CHANNEL: Highest (2480 MHz).
Spectrum

Ref Level 80.00 dBpv/m & RBW 1 MHz

D DEKRA

Att
TDF

@ 1Pk View@24v View

0d8 @ SWT 1s @ VBW 2 MHz Mode Auto Sweep

D1 74.000 dBpv/m
70 dBpvfm:

60 depv/m:

D2 54.000 dBpV/m

50 dépv/m

ED dBuv/m:

qo iBu;}rﬁ ﬂ I l I

PO — PRSI O e
Rl e e o o _—

20 depv/m:

10 dBpsfm:

0 dBpv/im

-10 dBpv/m

Start 17.0 GHz
SaA m—

30000 pts

StuE 26.0 GHz
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FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTED BAND)

CHANNEL: Lowest (2402 MHz).

MultiView | Spectrum

Ref Level £0.00 dBpv/m
- Att
TOF

1 Frequency Sweep

70 dBpvm

H1 74,000 dBpm

@ RBW 1 MHz
OdB ® SWT 1s & VBW 3 MHz

Mode Auto Sweep

60 dBuvm

S0 dBuv M

HzZ S54.000

|dBuV,f m

40 dBpv m

30 depvim

20 deuvim

10 dBpvm

0 dBpv/m

-10 dBpsfm:

2.31 GHz

30000 pts

8.0 MHz/

2.39 GHz

CHANNEL: Middle (2440 MHz).

& Att
TDF

MultiView ° }| Spectrum
Ref Level 20.00 dBpv/m

1 Frequency Sweep

70 dBpv M

H1 74.000 depi/m

|

& RBW 1 MHz
0OdB ® SWT 15 & VBW 3 MHz

Mode Auto Sweep

60 dBuv M

H2 54,000 dBpv/m

40 dBpim

50 dBpim

30 depvim

20 deuvim

10 dBpvm

0 dBpv/m

-10 dBpyfm

2.31 GHz

30000 pts

8.0 MHz/

2.39 GHz
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CHANNEL: Highest (2480 MHz).

MultiView ¢ }| Spectrum | E]

Ref Level £0.00 dBpv/m @ RBW 1 MHz
@ Att O0de ® SWT 15 ® VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 dBps/r
70 dBpm

60 dBpim

H2 54,000 |dBuV,fm

S50 dBpvm

40 depvim
bk m m - L i L T

30 dBpv m

20 deuvdm

10 dBpvm

0 dBpv/m

-10 dBpsfm:

2.31 GHz 30000 pts 8.0 MHz/ 2.39 GHz

FREQUENCY RANGE 2.4835 GHz to 2.5 GHz. (RESTRICTED BAND)
CHANNEL: Lowest (2402 MHz).

MultiView | Spectrum
Ref Level £0.00 dBpv/m @ RBW 1 MHz
& Att O0dB ® SWT 1=z VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74,000 dBpm

70 dBpm

60 dBpim

H2 54.000 depv/m

S0 ﬂﬁi\f}'m I

40 depvim

(AR L o " L . Mot .

30 dBpv m

20 dBpvm

10 dBpivm

0 dBpv/m

-10 dBpyfm

2.4835 GHz 30000 pts 1.65 MHz/ 2.5 GHz
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CHANNEL: Middle (2440 MHz).

MultiView ¢ }| Spectrum | E]

Ref Level £0.00 dBpv/m @ RBW 1 MHz

@ Att O0de ® SWT 15 ® VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 depy//m

70 dBpm

60 dBpim

H2 54.000 dB v/

40 depvm
e

30 dBpv m

20 deuvdm

10 dBpvm

0 dBpv/m

-10 dBpsfm:

2.4835 GHz 30000 pts 1.65 MHz/ 2.5 GHz

CHANNEL: Highest (2480 MHz).

MultiView | Spectrum

Ref Level £0.00 dBpv/m @ RBW 1 MHz

& Att O0dB ® SWT 1=z VBW 3 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

H1 74,000 dBpm

70 dBpm

ol

i
H2 54,000 dB vy mfi-g—H—b |

T

1 I 0 1 O L A R T8 U Z KRR (11 AR bl T I I

30 dBpv m

20 dBpvm

10 dBpivm

0 dBpv/m

-10 dBpyfm

2.4835 GHz 30000 pts 1.65 MHz/ 2.5 GHz
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Appendix D: Test results. Proprietary

protocol Flora
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Power supply (V):

TEST CONDITIONS

Type of power supply = DC voltage from battery.

Type of antenna = Integral antenna.

TEST FREQUENCIES:
Lowest channel: 2402 MHz
Middle channel: 2440 MHz
Highest channel: 2480 MHz

CONDUCTED MEASUREMENTS

D DEKRA

The equipment under test was set up in a shielded room and it is connected to the spectrum analyser using a low
loss RF cable. The reading of the spectrum analyser is corrected taking into account the cable loss.

EUT

RADIATED MEASUREMENTS

SPECTRUM
ANALYZER

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-25 GHz (1 GHz-18 GHz Double ridge horn antenna and 18 GHz-40 GHz horn

antenna).

For radiated emissions in the range 1 GHz-25 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

ANECHOIC CHAMBER
Measuring 360° ?oﬁtmg
Antenna able
‘ ‘ } 3 m distance
P
AntennaMast

| (Antennaheight variation: 1-4 m)

Spectrum analyser

Shielded Control RoomFor

Radiated Measurements

Radiated measurements setup f > 1 GHz

D DEKRA

Preamplifier

VWWWWWWAWWWWWWWAVWVAY

Horn antenna
EUT

- 3 B
1 m distance

i

Spectrum
analyser

Shielded control room for
radiated measurements
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Occupied Bandwidth

RESULTS

(see next plots).

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2440 MHz 2480 MHz
99% bandwidth (MHz) 2.665 2.665 2.665
-26 dBc bandwidth (MHZz) 3.270 3.280 3.280
Measurement uncertainty (kHz) <+5.00

Lowest Channel

Spectrum s

Ref Level 10.00 dém  Offset 3.54 dBE & RBW 50 kHz

Att 25 dB SWT 1ms @ VBW 200 kHz Mode Sweep
@ 1Pk Yiew
M1[1] -5.75 dBm
0 dBm Lo 2.40154250 GHz
Occ Bw 2.665000000 MHz
10 dBm ‘w‘ﬂ” AN NN 1 -31.55 dBm
Twm,f - 2.40035500 GHz
20 dBm — Az\\,
-30 dBm— Mf”/ e
D1 -31.750 dBm ;
),f L\P\ P
IW’E-BW\\ f/ l\\[\,_r
-50 dBm !
-50 dBm
=70 dBm
-80 dBm
CF 2.402 GHz 1000 pts Span 5.0 MHz
Marker
Type | Ref | Trc | ¥-value ¥-value | Function Function Result
M1 1 2.4015425 GHz -5.75 dBm
T1 1 24006825 GHz -21.24 dBm Occ Bw 2.665 MHz
T2 1 2.4033475 GHz -20.72 dBm
2 1 2.400355 GHz -31.55 dBm
D3 M2 1 3.27 MHz 0.15 dB

Report No: (NIE) 58291RRF.002A1 Page 73 of 88 2019-08-09



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

C.ILF. A29 507 456

Middle Channel

D DEKRA

Spectrum | |n§l|
Ref Level 10.00 dém  Offset 3.54 dB @ RBW 50 kHz
Att 25 dB SWT 1ms @ YBW 200 kHz Mode Sweep
® 1Pk View
M1[1] -6.19 dBm
0 dBm . 2.43953750 GHz
Occ Bw 2.665000000 MHz
-10 dBm JW - s mﬂmmv—mul\““ -32.50 dBm
2.43835250 GHz
Tl T2
-20 dem /\/yﬂﬂ“ “'.’_\\V
- — 5] [
S0 dBM—1,; 35 Yoo dem =
il AU N
-50 dBm S
-50 dBm
=70 dBm
-80 dBm
CF 2.44 GHz 1000 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function Function Result |
141 1 2.4395375 GHz -6.19 dBm
T1 1 2.438B6825 GHz -21.60 dBm Occ Bw 2.665 MHz
T2 1 2.4413475 GHz -21.18 dBm
M2 1 2.4383525 GHz -32.50 dBm
03 = 1 3.28 MHz 0.19 dB
Highest channel
Spectrum | lni:ll
Ref Level 10.00 dEm Offset 3.54 dB @ RBW 50 kHz
Att 25 dB SWT 1ms @ YBW 200 kHz Mode Sweep
@ 1Pk Yiew
M1[1] -6.34 dBm
0 dBm . 2.47954250 GHz
Occ Bw 2.665000000 MHz
-10 dBm Wﬂw;‘ me\w\\l\r\ -32.43 dBm
2.47835250 GHz
Tl T2
-20 dBm Myﬂw \4_\’
e ey
-30 dB c
™01 32540 dBm 5
~ AM\\ Lo
", / v\zf
-50 dBm L\u
-50 dBm
=70 dBm
-80 dBm
CF 2.48 GHz 1000 pts Span 5.0 MHz
Marker
Type | Ref | Trc | ¥-value ¥-value | Function Function Result
M1 1 2.4795425 GHz -6.34 dBm
T1 1 24786825 GHz -21.75 dBm Jcc Bw 2.665 MHz
T2 1 2.4813475 GHz -21.47 dBm
M2 1 2.4783525 GHz -32.43 dBm
D3 M2 1 3.28 MHz -0.20 dB
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D DEKRA

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

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
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2440 MHz 2480 MHz
Field strength (dBpV/m) average 83.10 83.25 83.32
Field strength (dBpV/m) peak 83.84 83.98 84.09
Measurement uncertainty (dB) <+4.87

Verdict: PASS
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FIELD STRENGTH

Lowest Channel

Spectrum

DEKRA

(®)

Ref Level 90.00 dBpv/m & RBW 3 MHz
Att 0de @ SWT 15 @ VBW 10 MHz Mode Auto Sweep
TDF

@ 1Pk View@2Av View

80 dBuvf

83.84 ﬂH'IV/r\’\
2.40264500 GHz
83.10 dBpY/m
2.40199500 GHz

—

w//)y

A,

P

60 dBpV/r

i o

50 dBpV/r

40 dBpV/m

30 dBpv/n

20 dBpv/n

10 B/

0 deuv/m

CF 2.402 GHz 1000 pts

Span 10.0 MHz

Middle Channel

Spectrum

(=)

Ref Level 90.00 dBpv/m ® RBW 3 MHz
Att 0d8 & SWT 15 @ VBW 10 MHz Mode Auto Sweep
TDF

@ 1Pk View @24y View

M1[1]

80 dBpv/m:

83.98 dBpV/m
2.44078500 GHZ
83,25 dBpV/m
2.43998500 GHZ|

//

W

S0 dBpv/m

40 dBpv/m

30 dBpv/m

20 dBpv/m

10 dBpv/m

0 dBpv/m

CF 2.44 GHz 1000 pts

Span 10.0 MHz
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Highest Channel
Spectrum

D DEKRA

(=)

Ref Level 90.00 dBpv/m @ RBW 3 MHz
Att 0de & SWT 15 @ VBW 10 MHz Mode Auto Sweep
TODF

® 1Pk View @24y View

80 dBys

M1[1]

84.09 dBpV/m
2.47943500 GHz
83.32 dBpv/m
2.47999500 GHz

B T /

o7

g

P

50 dBy

40 depv/m

30 dBpv/m

20 dBpv/

10 depvym

0 dBpv/

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 limitations radiated
(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 (uVv/m) Field strength Measurement
(MH2) (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-25 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-1000 MHz.

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

D DEKRA

Spurious frequency Polarization Detector Emission Level Measurement
(MHz) (dBuv/m) Uncertainty (dB)
30.035 \% Quasi-peak 21.22 <+ 3.88

Frequency range 1 GHz-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.

1. CHANNEL: LOWEST (2402 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(GH2z) (dBuVv/m) Uncertainty (dB)
2.386175 Peak 51.64 <+3.70
21.612740 H Peak 38.24 <+3.70
2. CHANNEL: MIDDLE (2440 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GH2) (dBuVv/m) Uncertainty (dB)
21.929900 H Peak 38.71 <+3.70
3. CHANNEL: HIGHEST (2480 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GH2) (dBuVv/m) Uncertainty (dB)
Peak 61.08 <+3.70
2.483544 V
Average 41.82 <+3.70
22.31405 H Peak 40.40 <+3.70

Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.

@

RBW 100 kHz
VBW 300 kHz

D DEKRA

Ref 70 dBuvV/m Att 0 dB SWT 100 ms
70
6o
[VIEW

50

FCcC |15

4

30

20

=

F-10

F-20

-30

Start 30 MHz

(This plot is valid for all three channels).
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FREQUENCY RANGE 1 GHz to 3 GHz.

CHANNEL: Lowest (2402 MHz).

MultiView | Spectrum

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

1 Frequency Sweep

H1 74.000 dBpvjm

70 depvim

60 dBpifm

H2 54,000 dBpv/m
S0 depvim |

40 dBpifm

30 depvim

20 depvfm

10 depvfm

0 dBpv/m

-10 dBpv/m:

1.0 GHz 30000 pts

200.0 MHz/

3.0 GHz

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

CHANNEL: Middle (2440 MHz).

MultiView | Spectrum
Ref Level 80.00 dBuv/m & RBW 1 MHz

& Att 0de & SWT 1s & VBW 3 MHz Mode Auto Sweep

TOF

1 Frequency Sweep

H1 74,000 dBuv/m
70 depvfm
60 dBpifm
HE 54,000 dBuv/m

S0 depvim |

40 depifm —

30 depvim

20 depvfm

10 depvfm

0 dBpv/m

-10 dBpv/m:

1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz
Note: The peak shown in the plot above the limit is the carrier frequency.
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CHANNEL: Highest (2480 MHz).

MultiView ©

Ref Level 80.
& Att
TOF
1 Frequency Sweep

| Spectrum
00 dBui/m

= RBW 1 MHz

0dB & SWT 1s ® VBW 3MHz Mode Auto Sweep

70 depfm

H1 74,000 dBpv/m

60 dBy

50 depfm

Hz 54000

|dBuVj'm

40 dBpvim

r———_—

30 dey

20 dBpvim

10 dBuv/m

0 depv/m

-10 dBpv/m:

1.0 GHz

30000 pts 200.0 MHz/ 3.0 GHz

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

FREQUENCY RANGE 3 GHz to 17 GHz.

CHANNEL: Lowest (2402 MHz).

MultiView ©

TOF
1 Frequency Sweep

| Spectrum

Ref Level 80.00 dBuv/m
= Att

& RBW 1 MHz

0dE & SWT 1s & VBW 3 MHz Mode Auto Sweep

70 dBpfm

H1 74000 dBpv/m

60 dBpv/m

Hz2 54000

dBpvm

10 dBpvim

0 dBpv/m

-10 dBpv/m:

3.0 GHz

30000 pts 1.4 GHz/ 17.0 GHz
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CHANNEL: Middle (2440 MHz).

& Att
TOF

MultiView | Spectrum
Ref Level 280,00 dBut/m

@ RBW 1 MHz

OdE & SWT 1= @ VBW 3 MHz Mode Auto Sweep

1 Frequency Sweep

H1 74.000 depv/m

70 depifr

60 dBpr

Hz 54.000

AR

10 depv/m

0 depv/m

-10 dBpv/m

3.0 GHz

30000 pts 1.4 GHz/ 17.0 GHz

CHANNEL: Highest (2480 MHz).

MultiView | Spectrum
Ref Level 80,00 dBuwv/m ® RBW 1 MHz
- Att OdE = SWT 1s @ VBW 3 MHz Mode Auto Sweep
TOF
1 Frequency Sweep
H1 74.000 dBpv/m
70 dBpv/m
60 dBpv/m
H2 54.000 dBpvfm
50 dBp
40 deuvjm e Ty
MW‘
B/ m
10 dBpv/m
0 dBpv/m
-10 dBpv/m
3.0 GHz 30000 pts 1.4 GHz/ 17.0 GHz
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FREQUENCY RANGE 17 GHz to 26 GHz.

CHANNEL: Lowest (2402 MHz).
Spectrum

oo
A
Ref Level 80.00 dBpv/m & RBW 1 MHz
Att 0d2 @ SWT 15 @ VBW 3 MHz Mode Auto Sweep
TOF

@ 1Pk View @24y View

D1 74.000 dBpv/m
70 dBpv/m
60 dBuv/m
D2 54.000 dBpv/m
S0 dey

20 dBpi/m

10 depfm

0 dBpv/m

-10 depvfm

Start 17.0 GHz 30000 pts Stop 26.0 GHz
CHANNEL: Middle (2440 MHz).
Spectrum @
Ref Level 80.00 dBpv/m & RBW 1 MHz

Att 0dB @ SWT 15 @ VBW 3 MHz Mode Auto Sweep
TOF

@ 1Pk View@Z2av View

D1 74.000 dBpv/rv
70 dBpv/m
60 dBph/m
D2 54.000 dBpv/m
S0 dBpv/m

iu dpy w i
0 dBuv/m o e
- Voo L Loy | _-':-W‘;_‘___ L --.-:"
aadl . ihadiih g
M s ey i NALAN A, g

20 dBpv/m

10 dBuv/m

0 depv/

-10 depvfm

Start 17.0 GHz

30000 pts

Stop 26.0 GHz
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CHANNEL: Highest (2480 MHz).
Spectrum

oo
A
Ref Level 80.00 dBpv/m @ RBW 1 MHz

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

@ 1Pk View@Z2av View

D1 74.000 dBpv/m

70 dBpv/m
60 dBph/m

)2 54.000 dBuv/m
S0 dBpv/m

P PR e etns—a— R R
NAAN Aot ot

20 dey

10 dBpv/m

0 dBpvy/

-10 dapv/m

Start 17.0 GHz

30000 pts

Stop 26.0 GHz
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FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTED BAND)
CHANNEL: Lowest (2402 MHz).

MultiView £ Spectrum

Ref Level 80.00 dBuv/m ® RBW 1 MHz
@ Att OdE & SWT 1= @ VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 depv/m

70 dBpifm

60 dBy

HE 54,000 dBpv/m

S0 depvfm | W

40 depvm

0000000000000 o OO

30 dBpm

20 depv/m

10 dep

0 dBpv/m

-10 dBpvfm

2.31 GHz 30000 pts 8.0 MHz/ 2.39 GHz

CHANNEL: Middle (2440 MHz).

Multiview | Spectrum

Ref Level 80.00 dBu/m & RBW 1 MHz

& Att 0dB ® SWT 1= ® VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 deuv/m
70 dBpvfm

60 dBpvm

H2 54000 ‘dBqu

50 dBpvfm

40 dBpvfm

30 dBpvm

20 dBpvfm

10 depv/m

0 depwfm

-10 dBpvm

2.31 GHz 30000 pts 3.0 MHz/ 2.39 GHz
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CHANNEL: Highest (2480 MHz).

MultiView | Spectrum
Ref Level 80.00 dBuv/m ® RBW 1 MHz
@ Att OdE & SWT 1= @ VBW 3 MHz Mode Auto Sweep
TOF
1 Frequency Sweep

H1 74,000 dBpv/m
70 depifm

60 dBpifm

Hz 54.000 ‘dBqu

S0 depi/m

40 dBpifm

30 dep/m

20 dBpifm

10 depv/m

0 depv/m

-10 dBpv/m

2.31 GH=z 30000 pts 8.0 MHz/ 2.39 GHz

FREQUENCY RANGE 2.4835 GHz to 2.5 GHz. (RESTRICTED BAND)
CHANNEL: Lowest (2402 MHz).

MultiView | Spectrum
Ref Level 80.00 dBuv/m ® RBW 1 MHz
@ Att OdB ® SWT 1 s ® VBW 3 MHz Mode Auto Sweep
TOF
1 Frequency Sweep

H1 74.000 depv/m

70 dBpifm

B0 dBp/m

HE 54,000 dBpv/m

50 dB

40 dB}J m

30 dBpfm

20 dBpi/m

10 dBpv/m

0 dBpv,

-10 dBpw/m

2.4835 GHz 30000 pts 1.65 MHE‘/ 2.0 GHz
— — I
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CHANNEL: Middle (2440 MHz).

MultiView | Spectrum

Ref Level 80.00 dBuv/m @ RBW 1 MHz

@ Att OdE ® SWT 1= @ VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 depv/m

70 dBpvfm

60 dBpv/m

HZ2 54.000 depv/m

50 i

40 dpuw‘m

30 dBpvm

20 dBpv/m

10 dBpv/m

0 dBpv/m

-10 dBpw/m

2.4835 GHz 30000 pts
—— -

1.65 MHE‘/

2.5 GHz
Em—

CHANNEL: Highest (2480 MHz).

MultiView | Spectrum
Ref Level 80.00 dBuw/m ® RBW 1 MHz
& Att Ode ® SWT 15 ® VBW 3 MHz Mode Auto Sweep
TOF
1 Frequency Sweep
H1 74.000 dBpv/m
70 dBpv/m
il
Hz 54,000 de /-
[ T
Mgy — g L " b ; " . .
30 dBpv/m
20 dBpv/m
10 dBpv/m
0 dBpv/m
-10 dBpvim
2.4835 GHz 30000 pts 1.65 MHz/ 2.5 GHz
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