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

In order to assure the traceability to other national and international laboratories, DEKRA Testing and
Certification 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 sample under test consists of a Bluetooth and Phonak Airstream ear level adapter for AB Naida Cl Q90
users. It brings the 2.4GHz connectivity to the users for phone calls, music listening, TV watching and remote
microphones.

DEKRA 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:

58154/003 Wireless audio transceiver Naida CI connect -- 2018-10-19
attachable to dedicated hearing
aid system

Auxiliary elements used with the sample M/01

58154/020 Battery AA adaptor - - 2018-10-19

1. Sample M/01 has undergone the following test(s):
All conducted tests indicated in Appendices A, B and C.

Sample M/02 is composed of the following elements:

58154/039 Wireless audio transceiver Naida CI connect -- 2018-10-19
attachable to dedicated
hearing aid system with
Brooklyn Copper

Auxiliary elements used with the sample M/02

58154/032 Battery CI-5517 -- 2018-10-19
58154/048 Reader headpiece Cl-6510-001 995794 2018-10-23
58154/047 Cochlear headpiece -- -- 2018-10-23
58154/008 Base Cork accessory -- -- 2018-10-19

2. Sample M/02 has undergone the following test(s):
All radiated tests indicated in Appendices A, B and C.
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D DEKRA

Test sample description

POMS. ... : Cable
Zort n.ar.ne B Specified | Attached | Shielded Coupled
escription max during test to
length [m] patient®
O U O
Supplementary information to the
POItS. .o :
Rated power supply ........cccoc..... : Reference poles
Voltage and Frequency
L1 L2 L3 N PE
O |AcC: U O U O O
X [DC:1.4V
Rated POWET...........cccoevvereennn. : N/A
Clock frequencies..........ccccuveee.... :
Other parameters...........ccccueee.... :
Software version...........ccccevueee. : 068-1300
Hardware version ...........cccc........ : 075-3001
Dimensions incm (W x Hx D) ... :
Mounting position ....................... : X | Other: hearing aid ear-level
Modules/parts............ccccovureennn. : Module/parts of test item Type Manufacturer
Accessories (not part of the test Description Type Manufacturer
[1C=100) TSR TT :
Documents as provided by the Description File name Issue date
applicant ... :
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Identification of the client

D DEKRA

Phonak Communications AG
Léngasse 17, CH-3280 Murten, Switzerland

Testing period and place

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

Date (start) 2018-10-23

Date (finish) 2018-10-24

Document history

Report number Date

58154RRF.002 2019-01-16

Description

Environmental conditions

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

Temperature

Relative humidity

Shielding effectiveness
Electric insulation
Reference resistance to earth

Min. = 15°C
Max. = 35 °C

Min. = 20 %
Max. =75 %

> 100 dB

> 10 kQ

<1Q

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

Temperature
Relative humidity

Air pressure

Shielding effectiveness
Electric insulation
Reference resistance to earth

Normal site attenuation (NSA)

Field homogeneity

Min. =15°C
Max. =35 °C

Min. =20 %
Max. =75 %

Min. = 860 mbar
Max. = 1060 mbar

> 100 dB

> 10 kQ

<1Q

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

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

Temperature 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 <1Q

Remarks and comments

The tests have been performed by the technical personnel: Jose Gabriel Pendon, Carlos Alberto Contreras,
Miguel Angel Torres, Jaime Amador, Francisco José Alcaide.

Used instrumentation:

Conducted Measurements

Last Cal. date Cal. due date
Spectrum Analyzer AGILENT

L TECHNOLOGIES E4440A 2017/10 2019/10
Radiated Measurements
Last Cal. date Cal. due date
1 Semianechoic Absorber Lined Chamber ETS N.A. N.A.
’ LINDGREN FACT 3 200 STP.
Antena Bilog 30MHz - 6GHz ETS LINDGREN 2018/07 2021/07
2. 3142E.
3 Preamplifier, 38 dB, 30 MHz — 6 GHz BONN 2017/08 2019/08
ELEKTRONIK BLNA 0360-01N.
4. Receiver EMI ROHDE AND SCHWARZ ESRY7. 2017/08 2019/08
5 Spectrum analyser Rohde & Schwarz FSV40 2018/02 2019/02
6 Double-ridge Guide Horn antenna 1-18 GHz 2018/01 2021/01
SCHWARZBECK BBHA 9120 D
7 Broadband Horn antenna 18-40 GHz 2017/03 2020/03
" SCHWARZBECK BBHA 9170
8 RF pre-amplifier 1-18 GHz Bonn Elektronik 2018/03 2019/03
’ BLMA 0118-3A
9 RF pre-amplifier 18-40 GHz NARDA JS44- 2018/02 2019/02

18004000-33-8P
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Testing verdicts

D DEKRA

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

Summary

1. Bluetooth Low Energy

FCC PART 15 PARAGRAPH / RSS-210

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

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.
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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.
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Appendix A: Test results. Bluetooth

Low Energy
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Power supply (V):
Vnominal = 1.4 Vdc

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° 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) 1.0388 1.0535 1.0686
-26 dBc bandwidth (MHz) 1.270 1.280 1.296
Measurement uncertainty (kHz) <+5.00

Lowest Channel

- Agilent
Ref & dEm Atten 18 dB
#Feak
e A S
10 /W R
dB/ Jmﬁv;jj " e
Dffst )
30 ™ WS T —
dB
LaAy
Ml 52
Center 2,482 AB8 GHz Span 3 MH=z
#Res BH 38 kHz VBW 91 kHz Sweep 3197 ms (1000 pts)
Occupied Bandwidth Occ BH Z Pur  99.00 7
1 @388 MHZ ®x dB -26.08 B

Transmit Fre¢gq Error  3.867 kHz
¥ B Bandwidth 1.278 MHz
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Middle Channel

3 Agilent
Ref B dBm Atten 18 dB
tgsak PITAN TV A
16 i o
dB/ v D
Offst Mjwmf\/ H\U S AN
dB R s PR
LaAy
Ml S2
Center 2.4468 ABR GHz Span 3 MH=z
#Res BHW 30 kHz VEH 91 kHz Sweep 3.197 ms (10608 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
l @535 MHZ ¥ dB -26.00 4B

Transmit Fregq Error  3.257 kHz
¥ B Bandwidth 1.280 MHz

Highest channel

# Agilent

Ref @ dBm Atten 18 dB

#Pealk

Log J‘WW\

10 /9/\/ V\'““QM

dB/ Ny ANvS

gi{St S ywﬁ“’ﬂ\‘// th\”\m

dB "\:—Hm.;-muwuu._,_'

LgAw

Ml 52

Center 2.480 BBA GHz Span 3 MHz

#Res BH 38 kHz VBW 91 kHz Sweep 3197 ms (1608 pts)

Occupied Bandwidth Occ BH % PWr  99.00 %
l @585 MHZ ¥ dB -26.00 dB

Transmit Freq Error 9169 kHz
% B Bandwicdth 1.296 MHz
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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 (dBuV/m) average 77.68 80.02 76.11
Field strength (dBuV/m) peak 80.94 83.19 79.35
Measurement uncertainty (dB) <+4.87
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FIELD STRENGTH

Lowest Channel

I o
Spectrum A

Ref Level 90.00 depv/m @ RBW 3 MHz
Att 0de & SWT 15 @ VBW 10 MHz  Mode Auto Sweep
TOF
@ 1Pk View@2Ay View
M1[1] 80,94 dBpV/m|
2.40213500 GHz
M1 mM2[2] 77.68 dBpv/m|
. 2.40201500 GHz|

80 dBpv/m F

70 dBpv/m M - *’*"Jm
60 dBpv/m

50 dewidim \M\\

40 depvim

30 depv/m

20 dBpv/m

10 dBpv/m

0 depv/m

CF 2.402 GHz 1000 pts Span 10.0 MHz

Middle Channel

( ] o
Spectrum A

Ref Level 90,00 dBpv/m @ RBW 3 MHz
Att OdB & SWT 15 @ VBW 10 MHz Mode Auto Sweep
TDF
@ 1Pk View@24v View
mM1[1] 83.19 dBpv/m
M1 2.44010500 GHz
I MAI____’\IZ_[ZJ 80.02 dBpvV/m
2.43996500 GHz|
80 dBpv/m /M// o —
_,.A/—W'M M\\N""‘“--__.
; ‘w’_’w,,,..);-v /W/'MJ’MP’ \ e
il / M
60 dBpv/m \ \
]
40 dBpvi/m
30 dBpv/m
20 depv/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 dBuv/m

TDF

Att 0dB @ SWT 15 @ VBW 10 MHz

@ RBW 3 MHz

Mode 4uto Sweep

@ 1Pk View@2Aav View

s

M1[1] 79,35 dBpv/m)|
2.47966500 GHz
m2[2] 76.11 dBpv/m|
M1 2.48005500 GHz,
80 deuv/m — e
B T — |
70 depv/m —— W NWWMWMM

60 dBpv/m Ml

=

40 dBpvi/m

30 dBpv/m

20 dBpv/m:

10 depv/m

0 dBpv/m

CF 2.48 GHz

1000 pts

Span 10.0 MHz

Verdict: PASS
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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 (uUV/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
(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-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.

No spurious signal found.

Spectrum (O ¥
Ref Level 70.00 dBpv/m @ RBW 100 kHz
o att 0dB SWT 30ms @ VBW 300 kHz Mode Sweep Input 1 AC
TDE
@ 1Pk View

60 dBpir

30 dep

0 dewy,

O dBLv/!

-10 dBpv/m;

-20 dBpv/m

Start 30.0 MHz 30000 pts Stop 1.0 GHz
— — —

(This plot is valid for all three channels).
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D DEKRA

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)
2.389633 Peak 51.76 <+3.70
2.488616 Peak 52.20 <+3.70
24.0171 Peak 48.37 <+3.70
2. CHANNEL: MIDDLE (2440 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GH2) (dBpuv/m) Uncertainty (dB)
2.34882 H Peak 51.16 <+3.70
2.49183 V Peak 51.99 <+3.70
21.9576 H Peak 39.24 <+3.70
24.3976 V Peak 48.11 <+3.70
3. CHANNEL: HIGHEST (2480 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuv/m) Uncertainty (dB)
2.345529 H Peak 50.96 <+3.70
» 483513 v Peak 56.31 <+3.70
Average 40.65
19.8378 H Peak 38.61 <+3.70
22.3176 Peak 39.83 <+3.70
24.8022 V Peak 45.7 <+3.70

Verdict: PASS
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FREQUENCY RANGE 1 GHz to 3 GHz.

CHANNEL: Lowest (2402 MHz).
Spectrum [%]

Ref Level 80.00 dBpv/m & RBW 1 MHz

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

@ 1Pk View@2Av View

D1 74.000 dBpv/m

70 dBpv/m

60 dBuv/m

D2 54.000 dBpv/m

50 dBpv;

40 dByvim st

30 dBpV/T

20 depv/m

10 dBuvym

0 dBpv/:

-10 dBuV/m

Start 1.0 GHz 30000 pts Stop 3.0 GHz

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

CHANNEL: Middle (2440 MHz).
Spectrum @I

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

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

@ 1Pk View @24y View

D1 74.000 dBpv/im

70 dBpv/m

60 dBpv/m

D2 54.000 depv/m:

50 dBv;j

40 dByAm : : i i n st
Sl oo e oo ‘

30 dBpV/T

20 dBpv/m

10 dBuv/m

0 dBpv/:

-10 dBuV/m

Start 1.0 GHz 30000 pts Stop 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).
Spectrum @

Ref Level 80.00 dBpV/m @ RBW 1 MHz
Att 0dE » SWT 15 @ VBW 3MHz Mode auto Sweep

TDF
@ 1Pk View@2Av View

D1 74.000 dBuv/m
70 By,

60 dBpv

02 54.000 dByv/m

S0 dByvY,

" shipisinile iy
40 dBpvfr —

30 depv/m

20 By,

10 depv/m

0 depv/m

-10 dBy!

Start 1.0 GHz 30000 pts Stop 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).

Spectrum T

Ref Level 80.00 dBpv/m & RBW 1 MHz
o ALt Ode & SWT 1s & VBW 3 MHz  Mode Swesep
TOF

@ 1Pk View @24y Yiew

D1 74.000 dBUV/m

70 dBuv/

60 dBpv/m

D2 54.000 depvim

10 dBuv/m:

0 dBp;

-10 dBpv/m

@

tart 3.0 GHz 30000 pts Stop 17.0 GHz

[
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CHANNEL: Middle (2440 MHz).

| Att
TODF

Spectrum

Ref Level 30.00 depv/m @ RBW 1 MHz

D DEKRA

OcdB @ SWT 15 @ VBW 3 MHz Mode Sweep

@ 1Pk View@2Av Yiew

70 dByv/m

D1 74.000 dBpv/m

60 dBuv/m

50 dBpv/m

D2 54,000 dBLV/m

40 dByv/m

e

it

10 dBpvjm

0 dBpv/m

-10 dBpv/m

Start 3.0 GHz

30000 pts

CHANNEL: Highest (2480 MHz).

Spectrum

Ref Level 20.00 depv/m @ RBW 1 MHz

Stop 17.0 GHz

|= Att
TOF

0de @ SWT 15 @ VBW 3 MHz Mode Sweep

@ 1Pk View@2Av View

70 dBpv/m

D1 74.000 dBpv/m

60 dBpv/m

50 dBv;j

D2 54.000 depv/m:

40 deuv/m

e

10 dBuv/m

0 dBpv/:

-10 dBuV/m

Start 3.0 GHz

30000 pts

Stop 17.0 GHz
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FREQUENCY RANGE 17 GHz to 26 GHz.

CHANNEL: Lowest (2402 MHz).

Spectrum |

D DEKRA

TOF

Ref Level 80.00 dBpv/m
j& Attt Ode & SWT 1= @ YBW 3 MH=z

@ RBW 1 MHz

Mode Sweep

@ LPk Yiew@Zav View

70 dBpsm

D1 74.000 dBpv/m

60 dBps/m

Dz 54,

000 dBps i

S0 dBpm

40 dﬁﬁw’m I W

0 dBL/m

vy

T T T

e e e

"n:‘._"ah .

VIR, oy '
i

S

L

20 dBpm

10 dBpv/m

0 dBpvw/m

-10 dBpwm

Start 17.0 GHz

30000 pts

Stop 26.0 GHz

CHANNEL: Middle (2440 MHz).

Spectrum |

(=)

TOF

Ref Level 80.00 dBpv,/m
jo  Att 0de & SWT 1= & ¥YBW 3 MHz

@ RBW 1 MHz

Mode Sweep

@ LPk Yiew@Zay View

70 dBpsm

D1 74.000 dBpv/m

60 dBps/m

DZ 54,

000 dBpsfrm

50 dBpm

0 dBpv/m

0 dBpv/m
‘E‘Mwme-_

o

20 dBpvm

10 dBpfm

0 depvw/m

-10 dBpvym

Start 17.0 GHz

30000 pts

Stop 26.0 GHz
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CHANNEL: Highest (2480 MHz).

( ] In:n I
Spectrum &

Ref Level 50.00 dBpv,/m @ RBW 1 MHz
& Att Ode & SWT L= @ ¥YBW 3 MHz Mode Sweep
TDF

@ 1Pk Wiew@2hy View

D1 74.000 dBpv/m

70 dBpvym

a0 dBpv/m

D2 54.000 dBpw/m

S0 dBpvfm

0 dBpvim

ey T ]

KA

v - gy e R - i -

m
N I

20 dBpvfm

10 dBpvym

0 depv/m

-10 dBpw/m

Start 17.0 GHz 30000 pts Stop 26.0 GHz
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DEKRA

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

Spectrum

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

@ 1Pk View@2Av View

D1 74.000 dBpv/m

70 dBpvy

60 dBuv/m-

D2 54.000 dBpv/m

30 dBpV/T

20 depv/

10 dBuvm:

0 dBpv/:

-10 dBuV/m

Start 2.31 GHz

30000 pts

Stop 2.39 GHz

CHANNEL: Middle (2440 MHz).
Spectrum

Ref Level 80.00 dBpv/m & RBW 1 MHz
Att 0de @ SWT Ls @ VBW 3 MHz Mode Auto Sweep
TOF

@ 1Pk View@2Zav View

D1 74.000 depv/m

70 BV

60 dBpv/m:

D2 54.000 dBpv/m:

4Dch(. — = n ™ T

30 depv/m:

20 dBpv/m-

10 dBpviT

0 dBpv/r

-10 dBpv/m

Start 2.31 GHz

30000 pts

Stop 2.39 GHz
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CHANNEL: Highest (2480 MHz).
Spectrum @‘

Ref Level 80.00 dBpv/m & RBW 1 MHz
Att 0de @ SWT Ls @ VBW 3 MHz Mode Auto Sweep
TOF

@ 1Pk View@2Zav View

D1 74.000 depv/m

70 dBpv;

60 dBpv/m:

D2 54.000 dBpv/m

ﬁﬁ dﬁH"ﬁW z - rm m . L y vos n

30 depv/m:

20 dBpv/m-

10 dBpviT

0 dBpv/r

-10 dBpv/m

Start 2.31 GHz 30000 pts Stop 2.39 GHz
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FREQUENCY RANGE 2.4835 GHz to 2.5 GHz. (RESTRICTED BAND)

CHANNEL: Lowest (2402 MHz).

Spectrum ?

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

@ 1Pk View@2Av View

D1 74.000 dBpv/m

70 dBpv/m

60 dBuv/m

D2 54.000 dBpv/m

30 dBpV/T

20 depv/m

10 dBuvym

0 dBpv/:

-10 dBuV/m

Start 2.4835 GHz 30000 pts Stop 2.5 GHz

CHANNEL: Middle (2440 MHz).
Spectrum [%]

Ref Level 80,00 dBpvY/m @ RBW 1 MHz
Att Ddé @ SWT 15 @ VBW 3 MHz  Mode Auto Sweep
TOF

@ 1Pk View@2Av View

D1 74.000 dBpv/m

70 dBpv/m

60 dBpv/m

D2 54.000 depv/m:

30 dBpV/T

20 dBpv/m

10 dBuv/m

0 dBpv/:

-10 dBuV/m

Start 2.4835 GHz 30000 pts Stop 2.5 GHz
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CHANNEL: Highest (2480 MHz).
Spectrum

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

@ 1Pk View@2Av View

D1 74.000 dBpv/im

70 depv/

60 dBuv/m-

30 dBpv/r

20 depv/

10 dBuvm:

0 dBpv/:

-10 dBuv/m

Start 2.4835 GHz 30000 pts Stop 2.5 GHiz
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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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RESULTS

(see next plots).

Occupied Bandwidth

D DEKRA

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
99% bandwidth (MHz) 0.8736327 0.8751519 0.8758756
-26 dBc bandwidth (MHZz) 1.150 1.151 1.151
Measurement uncertainty (kHz) <+5.00

Lowest Channel

# Agilent

Ret 1@ dBm

Atten 26 dB

#Peak

nAT

=

/fr
<ﬁ

~

M

LaAw

ML 52

Center 2,482 BB GHz
#Res BH 38 kHz

Occupied Bandwidth

VBH 91 kHz

873.6327 kHz

Transmit Freq Error 4,440 kHz
% B Bandwuidth 1.1568 MH=z

Span 3 MHz

Sweep 3.197 ms (1008 pts)
Occ BH % Pur 99,0868 ¥

X dB -26.00 dB

Report No: (NIE) 58154RRF.002

Page 36 of 75

2019-01-16



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

C.I.LF. A29 507 456

Middle Channel

3% Agilent

Ref 18 dBm Atten 28 dB

#Peak

Log

10 IV “"f\x

dB/ . RSN

i 7 :

v NS . \‘\f"”\

LgPwy

ML 82

Center 2.441 088 GHz Span 3 MHz

#Res BH 38 kHz VBH 91 kHz Sweep 3.197 ms (1008 pts)

Occupied Bandwidth Occ BH 7 Pur  99.00 /
875.1519 kHz ® dB -26.00 dB

Transmit Freq Error  4.590 kHz
% B Bandwuidth 1.151 MHz

Highest channe

# Agilent

Ref 1@ dBm Atten 28 dB
#Peak

Log

10 ﬂmf“’” “"”\W
dB/ & RN

Offst A L
ad N

3.1
dB

LaAw

Ml 52
Center 2.480 BB GHz Span 3 MHz
#Res BH 38 kHz VBH 91 kHz Sweep 3.197 ms (1008 pts)

Occupied Bandwidth Occ BW % Pwr  99.60 %
875.8756 kHz x dB -26.00 dB

Transmit Freq Error 5090 kHz
% B Bandwuidth 1.151 MH=z
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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

Verdict: PASS

2402 MHz 2441 MHz 2480 MHz
Field strength (dBpV/m) average 80.23 81.06 78.90
Field strength (dBpV/m) peak 80.62 81.42 79.36
Measurement uncertainty (dB) <+4.87
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FIELD STRENGTH

Lowest Channel

Spectrum

D DEKRA

(Z)

Ref Level 90.00 depv/m & RBW 3 MHz
Att Odb & SWT 15 @ VBW 10 MHz Mode auto Sweep
TDF

@ 1Pk View@2hv View

80 dBuv/m —

M1[1]

M2[2]

80.62 dBpv/m)
2.40169830 GHz|
80.23 dBpY/m
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%
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]
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3000 pts
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Middle Channel
Spectrum

(7]

Ref Level 90.00 dBpv/m @ RBW 3 MHz
Att OdE @ SWT 15 & VBW 10 MHz Mode Sweep
TOF

@ 1Pk View@2Ay View

80 dBpv/m:

M1[1]

m2[2]

81.42 dBpY/m
2.44100500 GHz]

81.06 dBpv/m
2.44101170 GHZ|

/

70 dBpv/m /

e
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20 dBuv/m
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Span 10.0 MHz
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Highest Channel
Spectrum

D DEKRA

(®)

Ref Level 20.00 dBpv/m & RBW 3 MHz
Att 0dE & SWT 15 @ VBW 10 MHz Mode Auto Sweep
TDF

@ 1Pk View @24y View

80 dBUV/m

ML M
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-
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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 (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-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.

No spurious signals found.

Spectrum x) uf
Ref Level 70,00 dBuv/m & RBW 100 kHz
I Art 0de  SWT 30ms & VBW 300 kHz Mode Sweep Input 1 AC
TOF
@ 1Pk View
60 dBuv/r
50 dBuv/r

30 dBuv/m

0 dBuv/m:

0 dBpvym:

-10 dBy

-20 dBy

Start 30.0 MHz

30000 pts

Stop 1.0 GHz

(This plot is valid for all three channels).
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D DEKRA

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) (dBpv/m) Uncertainty (dB)
24.01865 V Peak 47.4 <+3.70
2. CHANNEL: MIDDLE (2441 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz2) (dBuVv/m) Uncertainty (dB)
21.9675 H Peak 39.55 <+3.70
24.4083 Peak 47.72 <+3.70
3. CHANNEL: HIGHEST (2480 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GH2) (dBpv/m) Uncertainty (dB)
19.8384 Peak 40.51 <+3.70
22.31885 Peak 40.18 <+3.70
24.80165 Peak 45,72 <+3.70

Verdict: PASS
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FREQUENCY RANGE 1 GHz to 3 GHz.

CHANNEL: Lowest (2402 MHz).

TDF

D DEKRA

Spectrum
Ref Level 80.00 dBpv/m @ RBW 1 MHz
Att OdE & SWT 15 & VBW 3 MHz

Mode Auto Swesp

@ 1Pk View @24y View

70 dBpvi

D1 74.000 dBpv/m

60 deuv/m

02 54,000

40 depv/m

"

dB v/
S0 BV |

rhinbiiomiie

30 dBuvii

20 depv/m

10 dBLv

0 depv/

-10 dBuv/m

Start 1.0 GHz

30000 pts

Stop 3.0 GHz

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

CHANNEL: Middle (2441 MHz).

Spectrum

Att
TDF

Ref Level 20.00 depy/m & RBW 1 MHz

0dE & SWT 15 & VBW 3 MHz

Mode Auto Sweep

@ 1Pk View @24y View

70 dBuv/m-

D1 74.000 dBpv/r

60 dBpv/m:

S0 BV

D2 54.000 dapv/m

40 dBuVY

30 deuv/

20 deuv/mr

10 dBpv

0 dBpv/m

-10 dBuv/m

Start 1.0 GHz

30000 pts

Stop 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).
Spectrum

D DEKRA

Ref Level 80.00 dBpv/m & RBW 1 MHz
Att 0d8 @ SWT 15 @ VBW 3MHz Mode Auto Sweep
TOF

@ 1Pk View @2y View

D1 74.000 deyvm

70 dBpvm:

60 dBpv/m

D2 54.000 dByv/m
50 dBuv/m

40 dayv/m

30 deyv/m

20 dapvym:

10 dBuvy/m

0 dBpv/m

-10 dBpV/

Start 1.0 GHz
Se—

30000 pts

Stop 3.0 GHz
R ———————

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

CHANNEL: Lowest (2402 MHz).
Spectrum

o
L
Ref Level 80.00 depv/m @ RBW 1 MHz
j Att DcdB @ SWT 15 @ VBW 3 MHz Mode Sweep
TOF

@ 1Pk View@2Zav View

D1 74.000 depv/m

70 dBpv;

60 dBpv/m:

D2 54.000 dBpv/m

WM

10 dBpviT

0 dBpv/:

-10 dBpv/m

Start 3.0 GHz

30000 pts

Stop 17.0 GHz

CHANNEL: Middle (2441 MHz).
Spectrum

(=]
A
Ref Level 80.00 depv/m @ RBW 1 MHz

o Att O0dE @ SWT 15 @ VBW 3 MHz
TOF

@ 1Pk View@2Zav View

Mode Sweep

D1 74.000 depv/m

70 dBpv;

60 dBpv/m:

D2 54.000 dBpv/m:

Yt

10 dBpviT

0 dBpv/r

-10 dBpv/m

Start 3.0 GHz

30000 pts Stop 17.0 GHz
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CHANNEL: Highest (2480 MHz).
Spectrum @‘

Ref Level 80.00 depv/m @ RBW 1 MHz

j Att DcdB @ SWT 15 @ VBW 3 MHz Mode Sweep
TOF

@ 1Pk View@2Zav View

D1 74.000 depv/m

70 dBpv;

60 dBpv/m:

D2 54.000 dBpv/m

50 dBpW/m:

40 dBpv/r

BT R PPRTT Y o W
I Ly

e
b

10 dBpviT

0 dBpv/r

-10 dBpv/m

Start 3.0 GHz

30000 pts Stop 17.0 GHz
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FREQUENCY RANGE 17 GHz to 26 GHz.

CHANNEL: Lowest (2402 MHz).

Spectrum |

D DEKRA

Ref Level 20.00 dBpv/m @ RBW 1 MHz
j& Att 0dE & SWT 15 @ YBW 3 MHz Mode Sweep
TDF

@ 1Pk View@2av View

D1 74.000 dBpv/m
70 dBpvim

60 dBpv/m

no ©

S

.000 dBpv/m

D2 5

50 dBpv/m

dBpv/m

30 dBpvfm

" - T —

20 dBpvifm

10 dBpv/m

0 dBpvim

-10 dBpw/m

| Start 17.0 GHz 30000 pts

Stop 26.0 GHz

CHANNEL: Middle (2441 MHz).

Spectrum |

(=)

Ref Level 80.00 dBpY/m @ RBW 1 MHz
j& Att 0de & SWT 1s & YBW 2 MHz Mode Sweep
TODF

@ 1Pk View @2 Ay View

D1 74,000 dBpv/m

70 dBpvy/m

60 dBpv/m

D2 54.000 dBpi/m

50 dBprémm

0 dBpv/m

0 depv/m "

RN g NURERT P PR T gaTE I T
u‘r"r‘v e gt bl

20 dBprfmm

10 dBpvm

0 dBpv/m

-10 dBpvém

Start 17.0 GHz 30000 pts

Stop 26.0 GHz
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CHANNEL: Highest (2480 MHz).

Spectrum 2

Ref Level 50.00 dBpv/m @ RBW 1 MHz
j& Attt Dde @ SWT 15 & YBW 3 MHz Mode Sweep
TODF

@ 1Fk Yiew@2iv View

D1 74,000 dBpv/m

70 dBpm

60 dBpvim

D2 54,000 dBpw/m

S50 dBpvfm

0 dBpv/m

| N
e e i i by g i ey .._#“" it
A Ny Sapinie e " yr

20 dBpim

10 dBpvim

0 dBpvm

-10 dBpv/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).
Spectrum

DEKRA

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

@ 1Pk View@2Av View

D1 74.000 dBpv/m

70 dBpv/m

60 dBuv/m

D2 54.000 dBpv/m

40 dBV/m-

30 dBpV/T

20 depv/m

10 dBuvym

0 dBpv/:

-10 dBuV/m

Start 2.31 GHz 3000

Stop 2.39 GHz

CHANNEL: Middle (2441 MHz).
Spectrum

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

@ 1Pk View@2Av View

D1 74.000 dBpv/im

70 depv/m

60 dBuv/m

D2 54.000 dBpv/m

4EUBHV‘"“ FHTOR P TR e L 7 e m

30 dBpv/r

20 depv/m

10 dBuvym

0 dBpv/:

-10 dBuv/m

Start 2.31 GHz 3000

pts

Stop 2.39 GHz
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CHANNEL: Highest (2480 MHz).
Spectrum @‘

Ref Level 80.00 dBpv/m & RBW 1 MHz

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

@ 1Pk View@2Av View

D1 74.000 dBpv/im

70 depv/

60 dBuv/m-

D2 54.000 dBpv/im

30 dBpv/r

20 depv/

10 dBuvm:

0 dBpv/:

-10 dBuv/m

Start 2.31 GHz 30000 pts Stop 2.39 GHz
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FREQUENCY RANGE 2.4835 GHz to 2.5 GHz. (RESTRICTED BAND)
CHANNEL: Lowest (2402 MHz).

Spectrum ug:

Ref Level 80.00 dBpv/m & RBW 1 MHz
Att 0de @ SWT Ls @ VBW 3 MHz Mode Auto Sweep
TOF

@ 1Pk View@2Zav View

D1 74.000 depv/m

70 BV

60 dBpv/m:

30 dBpv/m:

20 dBpW/m:

10 dBpviT

0 dBpv/:

-10 dBpv/m

Start 2.4835 GHz 30000 pts

Stop 2.5 GHz

CHANNEL: Middle (2441 MHz).

Spectrum ug:

Ref Level 80.00 dBpv/m & RBW 1 MHz
Att 0de @ SWT Ls @ VBW 3 MHz Mode Auto Sweep
TOF

@ 1Pk View@2Zav View

D1 74.000 depv/m

70 BV

60 dBpv/m:

D2 54.000 dBpv/m:

30 depv/m:

20 dBpv/m-

10 dBpviT

0 dBpv/r

-10 dBpv/m

Start 2.4835 GHz

30000 pts Stop 2.5 GHz
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CHANNEL: Highest (2480 MHz).
Spectrum

D DE

KRA

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

@ 1Pk View@2Av View

D1 74.000 dBpv/m

70 dBpvy

60 dBuv/m-

D2 54.000 dBpv/m

30 dBpV/T

20 depv/

10 dBuvm:

0 dBpv/:

-10 dBuV/m

Start 2.4835 GHz 30000 pts Stop 2.5 GHiz
Report No: (NIE) 58154RRF.002 Page 53 of 75 2019-01-16



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

C.I.LF. A29 507 456

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) 1.7037 1.7016 1.7056
-26 dBc bandwidth (MHZz) 2.210 2.223 2.210
Measurement uncertainty (kHz) <+5.00

Lowest Channel

Ref B dBm Atten

1@ dB

a0

f‘/\‘/'\JV YV'\U.-

dB/ N Y

LaAw

ML 52

Center 2,482 BB GHz
#Res BH 38 kHz

Occupied Bandwidth
1.7837 MHz

Transmit Freq Error  1.143 kHz
% B Bandwuidth 2.218 MHz

VBH 91 kHz

Span 4 MHz

Sweep 4.262 ms (1008 pts)
Occ BH % Pur 99,0868 ¥

X dB -26.00 dB
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Middle Channel

= Agilent
Ref & dBm Atten 16 dB
tggeak JVMN\YHW
10 sl "”\mw .
B/ PN ‘m’\wﬁ\
st
31 JJJ L
I N L
W \“J,J ,\"_er'_"
LaPy
ML 2
Center 2.440 BB& GHz Span 4 MHz
#Res BW 30 kHz VEW 91 kHz Sweepn 4,262 ms (1008 pts)
Occupied Bandwidth Occ BW % Pur  99.00 7
1 ?@15 HHZ ® dB -26.08 JdB

Transmit Freq Error  -7E8.283 Hz
¥ dB Bandwidth 2.223 MHz

Highest channel

- Agilent
Fef @ dBm Atten 10 dB
10 Sk g
aB/ .}Lmﬂi ‘““\m\”
st
3.1 ! iV
MR A N
el
LaAy
M1 52
Center 2.458 BAB GHz Span 4 MHz
#Res BH 30 kHz VBW 91 kHz Sweepn 4,262 ms (1000 pts)
Occupied Bandwidth Occ BH % Pur  99.00 ¥
1 7@55 MHZ ®x dB -26.008 dB

Transmit Freq Error  -589.414 Hz
% dB Bandwidth 2.218 MHz
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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 (dBuV/m) average 79.79 82.15 78.95
Field strength (dBpV/m) peak 80.37 82.54 79.46
Measurement uncertainty (dB) <+4.87
Verdict: PASS
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FIELD STRENGTH

Lowest Channel

Spectrum

DEKRA

(=)

Ref Level 90.00 dBpy/m
Att 0dB @ SWT 15
TDF

& RBW 3 MHz
& VBW 10 MHz Mode Auto Sweep

@ 1Pk View @24y View

80 deuv/m

M1[1]

m2[2]

80.37 dBpV/m)
2.40226500 GHz
79.79 dBpv/m)
2.40197500 GHz

70 dBpv/m

//

\

]

EDUM

50-dBpv/m:

40 dBpv/m

30 dBuv/m-

20 deuv/m

10 dByv/m

0 dBpvfm

CF 2.402 GHz 1000 pts Span 10.0 MHz
Middle Channel
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—
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Highest Channel
Spectrum

D DEKRA
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Att 0de & SWT 15 @ VBW 10 MHz Mode Auto Sweep
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@ 1Pk View@2Av View
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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 (uv/m) Field strength Measurement
(MH2z) (dBuVv/m) distance (m)
0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz) - 30
1.705 - 30.0 30 - 30
30 -88 100 40 3
88 - 216 150 43.5 3
216 - 960 200 46 3
960 - 25000 500 54 3

Whichever is the lesser attenuation.

RESULTS:

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

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

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

The field strength is calculated by adding correction factor to the measured level from the spectrum analyzer. This
correction factor includes antenna factor, cable loss and pre-amplifiers gain.
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Frequency range 30 MHz-1000 MHz.

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

No spurious signals found.

Spectrum @] “f;
Ref Level 70.00 dBpv/m &« RBW 100 kHz
= Att O0de SWT 30 ms & YBW 300 kHz Mode Sweep Input 1 AC
TOF
® 1Pk View
60 dBpv/m
50 dBpv;
Fcc_15
30 dBpv;
dapv/m
10
0 dBpv/m
-10 dByivy
-20 dBpvyT
Start 30.0 MHz 30000 pts Stop 1.0 GHz

(This plot is valid for all three channels).

Report No: (NIE) 58154RRF.002 Page 64 of 75 2019-01-16



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

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).

D DEKRA

Spurious frequency Polarization Detector Emission Level Measurement
(GH2z) (dBpv/m) Uncertainty (dB)
24.02285 V Peak 47.17 <+3.70
2. CHANNEL: MIDDLE (2440 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz2) (dBuVv/m) Uncertainty (dB)
24.39665 )Y Peak 46.82 <+3.70
3. CHANNEL: HIGHEST (2480 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GH2) (dBpv/m) Uncertainty (dB)
24.79715 V Peak 45.81 <+3.70

Verdict: PASS
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FREQUENCY RANGE 1 GHz to 3 GHz.

CHANNEL: Lowest (2402 MHz).

Spectrum

D DEKRA

Att
TOF

Ref Level 80.00 dBpv/m & RBW 1 MHz

0dB @ SWT 15 @ VBW 3 MHz

Mode Auto Sweep

@ 1Pk View@2Zav View

-

70 BV

1 74.000 dBpvim

60 dBpv/m:

D2 54.000 dBpv/m

40 dBpv/r

—

"

sl

whasndi

30 dBpv/m:

20 dBpW/m:

10 dBpviT

0 dBpv/:

-10 dBpv/m

Start 1.0 GHz

30000 pts

Stop 3.0 GHz

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

CHANNEL: Middle (2440 MHz).

Spectrum

TOF

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

Mode Auto Sweep

@ 1Pk View@2Zav View

D1

70 BV

74.000 dBpv/m

60 dBpv/m:

50 dBpW/m:

D2 54.000 dBpv/m

40 dBpv/r

s

30 depv/m:

20 dBpv/m-

10 dBpviT

0 dBpv/r

-10 dBpv/m

Start 1.0 GHz

30000 pts

Stop 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).
Spectrum E]

Ref Level 80.00 dBpv/m & RBW 1 MHz

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

@ 1Pk View@2Av View

D1 74.000 dBpv/im

70 depv/

60 dBuv/m-

D2 54.000 dBpv/m

50 dBpv;

40 dBpv/m:

|
30 dBpv/r

20 depv/

10 dBuvm:

0 dBpv/:

-10 dBuv/m

Start 1.0 GHz 30000 pts Stop 3.0 GHz
=S

Note: The peak shown in the plot above the limit is the carrier frequency.
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FREQUENCY RANGE 3 GHz to 17 GHz.
CHANNEL: Lowest (2402 MHz).
Spectrum

o
A
Ref Level 80.00 dBpv/m @ RBW 1 MHz
lo Att 0dé @ SWT 15 @ VBW 3 MHz Mode Sweep
TOF

@ 1Pk View @24y View

D1 74.000 dBpV/m

70 deuv/m

60 dBpv/m

D2 54.000 dBpv/mr
50 dBuv/m

e
P

10 dBpv/m

0 dBpv/m

-10 dBpvim

Start 3.0 GHz

30000 Ets

Stua 17.0 GHz

CHANNEL: Middle (2440 MHz).
Spectrum

Ref Level 80.00 depv/m @ RBW

o
A
1 MHz
| Att 0dE @ SWT 15 @ VBW 3 MHz Mode Sweep
TDF

@ 1Pk View @24y View

D1 74.000 dBpV/m

70 deuv/m

60 dBpv/m

D2 54.000 dBpv/mmr

50 deuv/m

40 deuv/m

o

10 dBpv/m:

0 dBpv/m

-10 dBpv/m

Start 3.0 GHz

30000 pts Stop 17.0 GHz
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CHANNEL: Highest (2480 MHz).
Spectrum

o
A
Ref Level 80.00 depv/m @ RBW 1 MHz
j Att DcdB @ SWT 15 @ VBW 3 MHz Mode Sweep
TOF

@ 1Pk View@2Av View

D1 74.000 dBpv/im

70 depv/

60 dBuv/m-

D2 54.000 dBpv/im

st

10 dBuvm:

0 dBpv/:

-10 dBuv/m

Start 3.0 GHz 30000 pts
S

Stop 17.0 GHz
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FREQUENCY RANGE 17 GHz to 26 GHz.

CHANNEL: Lowest (2402 MHz).

Spectrum &

Ref Level 80.00 dBpv/m @ RBW 1 MHz
j Att 0de & SWT 1z @ YBW 32 MHz Mode Sweep
TODF

@ LPk Yiew@Zav Yiew

01 74.000 dBpvim
70 dBpsm

60 dBps/m

D2 54.000 dBpw/n

S0 dBpm

20 dBpm

10 dBpvm

0 dBepw/m

-10 dBpvm

Start 17.0 GHz 30000 pts Stop 26.0 GHz

CHANNEL: Middle (2440 MHz).

Spectrum | lni: I

Ref Level 30.00 dBpY/m @ RBW 1 MHz
j& Attt O0dE & SWT 15 & YBW 32 MHz Mode Sweep
TDF

@ 1Pk View@ZAv Yiew

D1 74.000 dBpv/m

70 dBpvm

60 dBpsm

D2 54.000 dBpv/m

S50 dBpsm

20 dBpm

10 dBpvm

0 dBpwm

-10 dBpvim

Start 17.0 GHz 30000 pts Stop 26.0 GHz
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CHANNEL: Highest (2480 MHz).

Spectrum |

D DEKRA

Ref Level 80.00 dBpv/m @ RBW 1 MHz
@ Att 0de @ SWT 1: @ YBW 3 MHz Mode Sweep
TOF

@ 1Pk Yiew @24 View

D1 74.000 dBpv/im
70 dBpvm

60 dBpvm

D2 54.000 depv/m

50 dBpvm

40 dBpvm | i W
30 dBpvm
Pt .

! F gy a.u._...a.....;._l. L | L o | - W Ty
il ol s e gl T --—ﬂ

20 depw/m

10 dBpvm

0 depim

-10 dBpvm

Start 17.0 GHz 30000 pts Stop Z26.0 GHz
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FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTED BAND)
CHANNEL: Lowest (2402 MHz).

Spectrum ?

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

@ 1Pk View@2Av View

D1 74.000 dBpv/m

70 dBpv/m

60 dBuv/m

D2 54.000 dBpv/m

40 dBuv/m -

o T L a L IS

30 dBpV/T

20 depv/m

10 dBuvym

0 dBpv/:

-10 dBuV/m

Start 2.31 GHz 30000 pts Stop 2.39 GHz

CHANNEL: Middle (2440 MHz).
Spectrum @‘

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

@ 1Pk View@2Av View

D1 74.000 dBpv/im

70 depv/m

60 dBuv/m

D2 54.000 dBpv/m

40 dBLv/m ' — T e e n — " T v T —= — —

30 dBpv/r

20 depv/m

10 dBuvym

0 dBpv/:

-10 dBuv/m

Start 2.31 GHz 30000 pts

Stop 2.39 GHz
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CHANNEL: Highest (2480 MHz).
Spectrum @‘

Ref Level 80.00 dBpv/m & RBW 1 MHz

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

@ 1Pk View@2Zav View

D1 74.000 depv/m

70 dBpv;

60 dBpv/m:

D2 54.000 dBpv/m

30 depv/m:

20 dBpv/m-

10 dBpviT

0 dBpv/r

-10 dBpv/m

Start 2.31 GHz 30000 pts Stop 2.39 GHz
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FREQUENCY RANGE 2.4835 GHz to 2.5 GHz. (RESTRICTED BAND)
CHANNEL: Lowest (2402 MHz).

Spectrum ug:

Ref Level 80.00 dBpv/m & RBW 1 MHz
Att 0de @ SWT Ls @ VBW 3 MHz Mode Auto Sweep
TOF

@ 1Pk View@2Zav View

D1 74.000 depv/m

70 dBpv;

60 dBpv/m:

D2 54.000 dBpv/m

30 dBpv/m:

20 dBpW/m:

10 dBpviT

0 dBpv/r

-10 dBpv/m

Start 2.4835 GHz 30000 pts Stop 2.5 GHz

CHANNEL: Middle (2440 MHz).
Spectrum @]

Ref Level 80,00 dBpv/m @ RBW 1 MHz
Att 0Ddé @ SWT 15 @ VBW 3 MHz Mode Auto Sweep
TOF

@ 1Pk View@2Av View

D1 74.000 dBpv/m:

70 dBpy

60 dBpv/m:

D2 54.000 dBpv/m:

30 depv/m:

20 dBpv/m-

10 dBpviT

0 dBpv/r

-10 dBpv/m

Start 2.4835 GHz 3000 &s
S——

StuE 2.5 GHz
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CHANNEL: Highest (2480 MHz).
Spectrum

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

@ 1Pk View@2Av View

D1 74.000 dBpv/im

70 depv/

60 dBuv/m-

D2 54.000 dBpv/im

30 dBpv/r

20 depv/

10 dBuvm:

0 dBpv/:

-10 dBuv/m

Start 2.4835 GHz
S=Es S R

30000 pts

Stop 2.5 GHz
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