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2 General information

2.1 Notes and disclaimer

The test results of this test report relate exclusively to the test item specified in this test report. CETECOM ICT
Services GmbH does not assume responsibility for any conclusions and generalizations drawn from the test
results with regard to other specimens or samples of the type of the equipment represented by the test item.
The test report may only be reproduced or published in full. Reproduction or publication of extracts from the report
requires the prior written approval of CETECOM ICT Services GmbH.

The testing service provided by CETECOM ICT Services GmbH has been rendered under the current "General
Terms and Conditions for CETECOM ICT Services GmbH".

CETECOM ICT Services GmbH will not be liable for any loss or damage resulting from false, inaccurate,
inappropriate or incomplete product information provided by the customer.

Under no circumstances does the CETECOM ICT Services GmbH test report include any endorsement or
warranty regarding the functionality, quality or performance of any other product or service provided.

Under no circumstances does the CETECOM ICT Services GmbH test report include or imply any product or
service warranties from CETECOM ICT Services GmbH, including, without limitation, any implied warranties of
merchantability, fitness for purpose, or non-infringement, all of which are expressly disclaimed by CETECOM ICT
Services GmbH.

All rights and remedies regarding vendor’s products and services for which CETECOM ICT Services GmbH has
prepared this test report shall be provided by the party offering such products or services and not by CETECOM
ICT Services GmbH.

In no case this test report can be considered as a Letter of Approval.

This test report is electronically signed and valid without handwritten signature. For verification of the electronic
signatures, the public keys can be requested at the testing laboratory.

2.2 Application details

Date of receipt of order: 2015-01-27
Date of receipt of test item: 2015-02-02
Start of test: 2015-02-02
End of test: 2015-02-09
Person(s) present during the test: -/-

3  Test standard/s
Test standard Date Test standard description

47 CFR Part 15 -/- Title 47 of the Code of Federal Regulations; Chapter I; Part 15 -
Radio frequency devices

RSS - 210 Issue 8 01.12.2010 Spectrum Management and Telecommunications Radio
Standards Specification - Licence-exempt Radio Apparatus (All
Frequency Bands): Category | Equipment

RSS - Gen Issue 4 01.11.2014 Spectrum Management and Telecommunications Radio
Standards Specifications - General Requirements and
Information for the Certification of Radio Apparatus
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4 Test environment

Temperature:

Relative humidity content:

Barometric pressure:

Trhom  +22 °C during room temperature tests

Tmax  +35 °C during high temperature tests

Tmin 0 °C during low temperature tests
38%

not relevant for this kind of testing

Vrom 1.30 V DC by Zinc - Air type p13 battery

Power supply: Vmax 145V
Vmin 1.10V
5 Testitem
Kind of test item Hearing Aid

Type identification

Phonak Bolero V90-SP

Equivalent variants

Phonak Bolero V70-SP
Phonak Bolero V50-SP
Phonak Bolero V30-SP

S/N serial number

TX unit: 1444HOF5E
RX unit: 1444HOF5F

HW hardware status

No information available!

SW software status

RF test software

Frequency band

10.6 MHz

Type of radio transmission
Use of frequency spectrum

Base band modulation

Type of modulation

8-DPSK

Number of channels

1

Antenna

Integrated ferrite coil antenna (inductive)

Power supply

1.30 V DC by Zinc - Air type p13 battery

Temperature range

0°Cto +35°C

5.1 Additional information

The content of the following annexes is defined in the QA. It may be that not all of the listed annexes are
necessary for this report, thus some values in between may be missing.

Test setup- and EUT-photos are included in test report: 1-9002/14-01-22_AnnexA

1-9002/14-01-22_AnnexB
1-9002/14-01-22_AnnexD

6 Test laboratories sub-contracted

None
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7 Description of the test setup

7.1 Radiated measurements chamber F

The radiated measurements are performed in vertical and horizontal plane in the frequency range from 9 kHz to
1 GHz in semi-anechoic chambers. The EUT is positioned on a non-conductive support with a height of 0.80 m
above a conductive ground plane that covers the whole chamber. The receiving antennas are confirmed with
specifications ANSI C63. These antennas can be moved over the height range between 1.0 m and 4.0 m in order
to search for maximum field strength emitted from EUT. The measurement distances between EUT and receiving
antennas are indicated in the test setups for the various frequency ranges. For each measurement, the EUT is
rotated in all three axes until the maximum field strength is received. The wanted and unwanted emissions are
received by spectrum analysers where the detector modes and resolution bandwidths over various frequency
ranges are set according to requirement ANSI C63.

shielded semi anechoic chamber control room

receiving antenna
30 MHz to 1 GHz

EMI receiver

measurement distance 10 m

(= = = ==

turntable /

-
3
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antenna controller

equipment under test

measurement distance 3

€ = === -

non conductive table

loop antenna

9 kHz to 30 MHZ

DC power supply

turntable

direction of rotation (360°) - azimuth
ground plane

ALAAAAAAARARAAALAARALAAA

1
I
I
I
'
'
'
'
'
I
I
I
'
I
I
I
I
I
I
I
I
'
'
'
'
'
I
I
I
i
I

- relais switch unit !
I
I
I
'
'
'
'
'
'
I
I
I
'
I
I
I
I
I
I
I
'
'
'
'
'
'
I
I
I
'
'

==

Equipment table:

Equipment Type Manufacturer Serial No. INV. No Cetecom
Software \E/’\|Agi§05 R&S -I- -I-

Switch-Unit 3488A HP 2719A14505 300000368

EMI Test Receiver ESCI 3 R&S 100083 300003312
Antenna Tower Model 2175 ETS-Lindgren 64762 300003745
Positioning Controller Model 2090 ETS-Lindgren 64672 300003746
Turntable Interface-Box Model 105637 ETS-Lindgren 44583 300003747
TALOG Broadband Test | vy Bo163 Schwarzbeck 295 300003787

Page 5 of 19



Test report no.: 1-9002/14-01-17

CETECOM'
g

7.2 Radiated measurements chamber C

shielded full anechoic chamber

control room

audio system and turntable /
antenna controller

loop antenna
9 kHz to 30 MHz

measurement distance 1 m

service panel—AC, DC,
USB, RS232,N and SMA

\/ =

direction of rotation (360°) - azimuth

Equipment table:

AAALAAAAAAALALAAADAAA AAAAAADAAAL

MXE EMI receiver

relais switch unit

AC / DC power supply

Equipment Type Manufacturer Serial No. INV. No Cetecom
Anechoic chamber FAC 3/5m MWB / TDK 87400/02 300000996
Switch / Control Unit 3488A HP * 300000199
Active Loop Antenna 10

KHz to 30 MHz 6502 Kontron Psychotech 8905-2342 300000256

2"6)(5 GEQ"Z' Receiver 20Hz 10 | \g038a Agilent Technologies MY51210197 300004405
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7.3 Conducted measurements

equipment under test spectrum analyzer

DC block
“- <----->e <----- >
I
DC power supply
Equipment table:
Equipment Type Manufacturer Serial No. INV. No Cetecom
Signal Analyzer 40 GHz FSv40 R&S 101042 300004517
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8 Summary of measurement results

TC Identifier Description Verdict Date Remark
CFR Part 15
RF-Testing RSS 210 Issue 8 Passed 2015-02-19 -/-
RSS Gen Issue 4
et Temperature | Power source
specification Test case cariiions comiifons Pass | Fail | NA | NP | Remark
clause
RSS Gen e
Occupied bandwidth Nominal Nominal LI | O |0O| 0| passed/
Issue 4 (6.6) fail criteri
ail criteria
Field strength of the . . :
8§ 15.209 fundamental Nominal Nominal O O | O | complies
Field strength of the
§ 15.209 harmonics and Nominal Nominal ]| O)| O | complies
spurious
Receiver spurious
8 15.109 emissions and cabinet Nominal Nominal L] | O| O | complies
radiations
815.107 Battery
§15‘207 Conducted limits Nominal Nominal O | g O | powered
’ only

Note: NA = Not Applicable; NP = Not Performed

9 Additional comments

Reference documents:

Special test descriptions:

Configuration descriptions:

Cetecom instruction RF homologation

000.000.016.870_ProductEqualityDeclaration_BoleroV

None

None
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10 Measurement results

10.1 Occupied bandwidth
Measurement:
The emission bandwidth (x dB) is defined as the frequency range between two points, one above and one

below the carrier frequency, at which the spectral density of the emission is attenuated x dB below the
maximum in-band spectral density of the modulated signal.

Measurement parameters
Detector: Peak
Resolution bandwidth: 1 % — 5 % of the occupied bandwidth
Video bandwidth: = 3x RBW
Trace mode: Max hold
Analyser function: 99 % power function

Limit:
IC

for RSP-100 test report coversheet only

Result:

99% emission bandwidth

491.9 kHz

Measurement uncertainty | + RBW
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Plot:

Plot 1: 99 % emission bandwidth

Spectrum |

=)

Ref Level -30.00 dem @ RBW 5 kHz
| Att 0de SWT 32.1 ms & ¥YBW 30 kHz Mode Sweep
@ 1Pk Max
M1[1] -47.62 dBm|
10.6159370 MHz|
-40 dBm: Occ Bw 491.922127434 kHz|
-50 dBm Wnﬂ;\.ﬁu‘_r‘}wﬁ%
JM 5
-60 dBm H;TF \
-70 dBm rr( \
-0 dBm

AR

-100 dBm

mwww T

-110 dem

-120 dBm

CF 10.6 MHz

32001 pts

Span 2.0 MHz

I

Measuring...

Date: 9.FEB.2015

10:46:32

CRNEERRED

09.02.2015
10:46:32 22
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10.2 Field strength of the fundamental
Measurement:

The maximum detected field strength for the carrier signal.

Measurement parameters

Detector: Quasi peak / peak (worst case)
Resolution bandwidth: 120 kHz
Video bandwidth: = 3x RBW
Trace mode: Max hold
Limit:
FCC & IC
Frequency Field strength Measurement distance
(MHz) (dBpv/m) (m)
1.705-30.0 30 30

Recalculation:

According to ANSI C63.10
Frequency Formula Correction value
10.6 MHz FSimt = FSmax—40 log (<) — 20log(->) -42.62
measure. nearfield

Result:
Field strength of the fundamental
Frequency 10.6 MHz
Distance @1m @ 30m
Measured / calculated value 53.4 dBuV/m 10.8 dBuV/m
Measurement uncertainty | +3 dB
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10.3 Field strength of the harmonics and spurious
Measurement:

The maximum detected field strength for the harmonics and spurious.

Measurement parameters

Quasi peak / average or

Detector:
peak (worst case — pre-scan)

F < 150 kHz: 200 Hz
Resolution bandwidth: 150 kHz < F < 30 MHz: 9 kHz
30 MHz <F <1 GHz: 120 kHz

F <150 kHz: 1 kHz

Video bandwidth: 150 kHz < F < 30 MHz: 100 kHz
30 MHz < F <1 GHz: 300 kHz
Trace mode: Max hold
Limit:
FCC & IC
Frequency Field strength Measurement distance
(MHz) (dBuv/m) (m)
0.009 — 0.490 2400/F(kHz) 300
0.490 - 1.705 24000/F(kHz) 30
1.705-30 30 (29.5 dBuV/m) 30
30— 88 100 (40 dBuVv/m) 3
88 — 216 150 (43.5 dBuv/im) 3
216 — 960 200 (46 dBuV/m) 3

Note: For a reduced measurement distance, please take a look at the limit line and the ANSI C63.10-2013
sub clause 6.4 radiated emissions from unlicensed wireless devices below 30 MHz.

Result:

Detected emissions

Frequency Resolution bandwidth
(MH2) Detector (kHz2) Detected value

Please look at the table below the 1 GHz plot.

Measurement uncertainty +3 dB
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Plots:

Plot 1: 9 kHz — 30 MHz, magnetic emissions
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Plot 2: 30 MHz — 1 GHz, vertical and horizontal polarisation

80T
701
60T
E 501
zZ 4 FCC-10m_ B
o)
©
£ 4071
©
s | |
- |
30
T *
201 *
L MU * %
1 * &
&
10t * pe
*
0 } } } +— } } } } } } +— H
30M 50 60 80 100M 200 300 400 500 800 1,05G
Frequency in Hz
Final _Result:
: . . Meas. ' . ;
Frequency QuasiPeak Limit Margin Time Bandwidth Height Pol Azimuth Corr.
(MHz) (dBpV/m) (dBuV/m) (dB) (ms) (kHz) (cm) (deg) (dB)
33.987150 18.28 30.00 11.72 1000.0 120.000 101.0 \Y 245 13.7
44.633850 10.48 30.00 19.52 1000.0 120.000 98.0 H -5 13.9
61.965600 11.95 30.00 18.05 1000.0 120.000 101.0 \ 155 10.1
101.034450 8.61 33.50 24.89 1000.0 120.000 101.0 H 25 12.1
197.473950 7.38 33.50 26.12 1000.0 120.000 101.0 \Y 25 11.5
514.842750 15.48 36.00 20.52 1000.0 120.000 170.0 \Y 263 18.9
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10.4 Receiver spurious emissions and cabinet radiations
Measurement:

The maximum detected field strength for the spurious.

Measurement parameters

Quasi peak / average or

Detector:
peak (worst case — pre-scan)

F <150 kHz: 200 Hz
150 kHz < F < 30 MHz: 9 kHz
30 MHz <F <1 GHz: 120 kHz

Resolution bandwidth:

F <150 kHz: 1 kHz
150 kHz < F < 30 MHz: 100 kHz
30 MHz < F < 1 GHz: 300 kHz

Video bandwidth:

Trace mode: Max hold
Limit:
FCC&IC
Frequency Field strength Measurement distance
(MHz) (dBuv/m) (m)
30 -88 100 (40 dBuV/m) 3
88 — 216 150 (43.5 dBuVv/m) 3
216 — 960 200 (46 dBuv/m) 3
Note: For a reduced measurement distance, please take a look at the limit line and the ANSI C63.10-2013

sub clause 6.4 radiated emissions from unlicensed wireless devices below 30 MHz.

Result:

Detected emissions

Frequency
(MH2)

Resolution bandwidth

Detector (kH2)

Detected value

Please look at the table below the 1 GHz plot.

Measurement uncertainty +3 dB
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Plots:

Plot 1: 30 MHz — 1 GHz, vertical and horizontal polarisation

80T
701
60T
E 50T
> | FCC--10m_B
o
©
c 40T
©
s | |
- |
30
*
20 t * 4
1 W Ty * 4
1 L 4
&
10t 4 ¢
0 } } } +—t } } } } } } +— H
30M 50 60 80 100M 200 300 400 500 800 1,05G
Frequency in Hz
Final _Result:
. . ] Meas. 8 8 .
Frequency QuasiPeak Limit Margin Time Bandwidth Height Pol Azimuth Corr.
(MHz) (dBuV/m) (dBpV/m) (dB) (ms) (kHz) (cm) (deg) (dB)
34.008750 18.14 30.00 11.86 1000.0 120.000 101.0 \Y 106 13.7
43.870650 10.95 30.00 19.05 1000.0 120.000 101.0 \Y 245 13.9
61.981800 12.25 30.00 17.75 1000.0 120.000 101.0 \Y 205 10.1
280.561050 10.41 36.00 25.59 1000.0 120.000 170.0 H 65 14.0
430.692900 13.76 36.00 22.24 1000.0 120.000 170.0 H 197 17.3
603.704250 18.06 36.00 17.94 1000.0 120.000 170.0 H 25 20.7
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11 Test equipment and ancillaries used for tests

Typically, the calibrations of the test apparatus are commissioned to and performed by an accredited calibration
laboratory. The calibration intervals are determined in accordance with the DIN EN ISO/IEC 17025. In addition to
the external calibrations, the laboratory executes comparison measurements with other calibrated test systems
or effective verifications. Weekly chamber inspections and range calibrations are performed. Where possible, rf-
generating and signalling equipment as well as measuring receivers and analyzers are connected to an external
high-precision 10 MHz reference (GPS-based or rubidium frequency standard).

In order to simplify the identification of the equipment used at some special tests, some items of test equipment

and ancillaries can be provided with an identifier or number in the equipment list below (Lab/ltem).

Lab / : " INV. No Kind of Last Next
NB: Iltem =GP THRE METUIEEE Saifel Mo Cetecom Calibration | Calibration | Calibration
1 45 Switch-Unit 3488A HP 2719A14505 300000368 |g
2 45 EMI Test Receiver | ESCI 3 R&S 100083 300003312 [k 22.01.2015 [22.01.2017
8 45 Antenna Tower Model 2175 ETS-Lindgren 64762 300003745 |izw
Positioning . )
4 45 Controller Model 2090 ETS-Lindgren 64672 300003746 |izw
5 45 ;z;mab'e Interface- | 1046l 105637 ETS-Lindgren 44583 300003747 |izw
TRILOG Broadband
6 45 Test-Antenna 30 VULB9163 Schwarzbeck 295 300003787 |k 22.04.2014 | 22.04.2016
MHz - 3 GHz
7 n. a. Anechoic chamber FAC 3/5m MWB / TDK 87400/02 300000996 |ev
8 n. a. Switch / Control Unit | 3488A HP * 300000199 | ne
Active Loop Antenna
9 90 10 KHz 10 30 MHz | 6592 Kontron Psychotech | 8905-2342 300000256 | k 13.06.2013 | 13.06.2015
MXE EMI Receiver . .
10 90 20 Hz 10 26,5 GHz N9038A Agilent Technologies | MY51210197 300004405 | k 13.03.2014 | 13.03.2015
11 na. 2‘3’2‘6" Analyzer 40| £qy/49 R&S 101042 300004517 | k 22.01.2015 | 22.01.2016
Agenda: Kind of Calibration
k calibration / calibrated EK limited calibration
ne not required (k, ev, izw, zw not required) zw  cyclical maintenance (external cyclical maintenance)
ev periodic self verification izw  internal cyclical maintenance
Ve long-term stability recognized g blocked for accredited testing
vikll  Attention: extended calibration interval
NK!  Attention: not calibrated *) next calibration ordered / currently in progress

12 Observations

No observations except those reported with the single test cases have been made.
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Annex A Document history
Version Applied changes Date of release
Initial release 2015-02-19
Annex B Further information
Glossary
AVG - Average
DUT - Device under test
EMC - Electromagnetic Compatibility
EN - European Standard
EUT - Equipment under test
ETSI - European Telecommunications Standard Institute
FCC - Federal Communication Commission
FCCID -  Company ldentifier at FCC
HW - Hardware
IC - Industry Canada
Inv. No. - Inventory number
N/A - Not applicable
PP - Positive peak
QP - Quasi peak
SIN - Serial number
SW - Software
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Annex C Accreditation Certificate

({ DALKs

Front side of certificate

Neutsche
Akkreditierungssoelle

Deutsche Akkreditierungsstelle GmbH

Belichene gemaB § 8 Absatz 1 AkkStelleG i.v.m. § 1 Absatz 1 AkkStelleGBV
\Unterzeichnerin der Mullilsleralen Ablammen
won EA, ILAC und IAF zur gegenseilipen Anerkennung

Akkreditierung %

Oie Deulsche Aklredilicrungsstelle GmbH a2stétiat hiermit, dass das Priflzboralorium

CETECOM ICT Services GmbH
Untertiirkkheimer Strafe 6-10, 66117 Saarhriicken

die Kampetanz nach DIM EM 150//IEC 17025:2005 besitzt, Prifungen in felzenden Sereichen
durchzufiihren:

o] lich xDSL
VolP und DECT

Akustlk

Funic elnschileBlich WLAN

$hort Range Devices (SRD)

RFID

Wilax und Richtfuni

Back side of certificate

Deutsche Akkreditierungsstelle GmbH

Standost Frarkfurt am Main Stendcr: Braunschweiy
Gartenstrale 6

60594 Frarkiurt ze Main

standort Berlin
spittelmarkt 16
10117 3erlin

wnF, de - Akkradition ngs! o
M1bH {BAKKS! SgLnes
nnie Konformil

wecise Vierotentli
ler Deutsche Akkred tic
roreitung des Deckk attes durch dic umnscitiy,

urwerdderter Form

Mabllfunk {GSM f DCS, Over the Air {OTA] Perfurmance)
: sfichkeit [EMV) ui e

ich dic Akkre
crungsh

Produktsicherheit
SAR und Hearing Aid Compatibility [HAC}
Umweltsimulation

$mart Card Terminals

Bluetooth

Es ¢ar® nicht dor Anschein crwerit werden, o
dediber den durch dic DAS bestitigten Akl

2 Ak kredibienan
=G) Nr. 765/20C8 de

{Akksellecs) vom

Cie Akkrodisiory ng erholgte gem
] opdlschen Parlaments

i 2008 (RGRI, 15,

Wi-Fi- Services kkied tieruag und Marl churg
bl. L 218 vom §. Jull 2008,
ammen ur gegense tigen An nung der

enal Accreditation Forum (IAF) und
ation {ILAC). D'e Unterze chner cleser Abkammen

Die Alkrediti erurzsurksndy gilt mur in Ve sindyng mit dem Bescheld von 07,03 2014 mit der
e B-FL-17076-01 un ist 211tig 17.01.2015, Sle besteht aus dicsem Deckblat, der
L cdos Duckla.Ls uned der folgender Anlage mit Insgesamt ¢ Seiten.

apr Urkunde: D-PL-12076-D1-00

Rkl ngs namncen
// e

T
; Pt
Frankfurs o s, 07202024 W‘ﬁl/?ﬁpl y?ﬂ}ﬁl Fgner
smeifncsleier

ErTep—

Note:

The current certificate including annex is published on our website (see link below) or may be received
from CETECOM ICT Services on request.

http://www.cetecom.com/eu/de/cetecom-group/europa/deutschland-saarbruecken/akkreditierungen.html
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