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1 Table of contents

LI 101N N od o] ] (=T o) £ PSRRI 2
2 GeNEral INFOIMEALION ettt e et e e e st et e e e s bb e e e e st be e e e abbeeeesanbeeeessnbaeeeeane 3
P2 A N\ [o) (1= Vg o o T T od K= T4 1= OO PPRPIRRN 3
2.2 APPLHCALION AELAIS ... ...eeeiiiieiee et e e et b e e e s stb e e e e e sab b e e s anbe e e e s nibeee e 3
Test standard/s and refErENCES ...t 4
LR AT T ] 2 1= oL OSSO P PP 5
BT L= 1 4 PP PPRRURN 5
T R C1=T o 1T =1 o [=2 of g ] o1 £ o] o I U PR 5
5.2 Additional INTOIMALION ...cooiiii ettt e e e e e e st e e e e e e s ennbraeeeaaas 5
6 Test 1aboratories SUD-CONTIACTEA ........cooiiiiiie et e e sabe e e e s abe e e e enees 5
DESCIIPLION Of the tEST SBIUP .oiii i e e e e e e e s st e e e e e e e s s s antraeeeeeeesesnnraaneeeeas 6
7.1 Shielded fully anechoic ChambBEr ... e 7
7.2  Conducted measurements normal and extreme CONAItiONS........oocuiiiiiiiiiie i 8
TS T=To [ U T=T o T =T ) (=] €1 o PSSR 9
8.1 Sequence of testing radiated spurious 9 KHz t0 12.75 GHzZ.......ccccccoviiiiiiieiee e 9
9 MEASUIEMENT UNCEITAINTY ....eiiiiiiiiiee ettt ettt ettt e et e e e st bt e e e abb et e e s aabe e e e e aabe e e e e sabeeesabbneeesanbeeeeeas 10
10 Summary Of MeaSUIrEMENT FESUITS ......uiii e 11
11 AddItIoNaAl COMMEBNTS ...ttt e e e st e e e e e e e s s e aabbe et e e e e e e e e aannbeeeaeeeesnnnbnneeeaans 12
12 MEASUIEMENT FESUITS ...ttt e e e e ettt et e e e e e s e bbb e et e e e e e e e e nanbbeeeae e s e snnbeseeeeaas 13
121 TranSMItter OQULPUL POWET ....eeiiiii ettt ettt e e e e e s bbbt e e e e e e e e e bbb be e e e e e e e e aannaeeaaans 13
12.2 (@ ToToa U] o T=To [ o = Ta To AV1VA T | d o ISR 16
12.3 Transmitter frequeENCY StaDIlItY ... 20
12.4 Transmitter unwanted emisSions (Fadiated) .........ccoiiiiiiiiiiiiie e 24
125 MOdUlation CharaCLEIISTICS ...uiiiiiiiiii it e et e e st e e s seee e 31
12.6 Necessary bandwidth (BN) for analogue SYSTEMS ......cccvviiiiiiie e 32
12.7 [ = To [UT=T 0 T VA o Lo Yo 101 - L4 T Yo S 35
13 OB SEIVALIONS .. 38
Annex A DOCUMENT NISTOTY eeiiiiiiiiie ittt ettt ettt e e s b b e e e skt e e e e s abbe e e e s sabneesanbeeeeeas 38
Annex B Further information ... 38
Annex C ACCTeditation CertifICALE ...... ..o e e et e e e e e e s beneeeeens 39

Page 2 of 39



Test report no.: 1-1410/16-01-02 CW,MW

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: 2016-03-18
Date of receipt of test item: 2016-03-30
Start of test: 2016-03-30
End of test: 2016-04-08
Person(s) present during the test: -/-
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3 Test standard/s and references

Test standard

47 CFR Part 74

CFR 47 Part 2

RSS - 210 Issue 8

RSS - 210 Issue 8
Amendment 1

RSS — Gen Issue 4

ETSI EN 300 422-1
V1.4.2

ETSI EN 300 422-2
V1.3.1

Guidance

ANSI C63.4-2014

Date

-/-

-

December
2010

February
2015

November
2014

2011-08

2011-08

Version

-

Description

Part 74 — Experimental radio, auxiliary, special broadcast and or
other program distributional services

Frequency allocations and radio treaty matters; general rules and
regulations

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

RSS-210, Amendment 1 — Licence-Exempt, Low-Power Radio
Apparatus Operating in the Television Bands (February 2015)

General Requirements for Compliance of Radio Apparatus

Electromagnetic compatibility and Radio spectrum Matters (ERM);
Wireless microphones in the 25 MHz to 3 GHz frequency range;
Part 1: Technical characteristics and methods of measurement

Electromagnetic compatibility and Radio spectrum Matters (ERM);
Wireless microphones in the 25 MHz to 3 GHz frequency range;
Part 2: Harmonized EN covering the essential requirements

of article 3.2 of the R&TTE Directive

Description

American national standard for methods of measurement of radio-
noise emissions from low-voltage electrical and electronic
equipment in the range of 9 kHz to 40 GHz
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4 Test environment

Trom |+20 °C during room temperature tests
Temperature : Tmax | +50 °C during high temperature tests

Tmin -30 °C during low temperature tests
Relative humidity content : 55 %
Barometric pressure : not relevant for this kind of testing

Viom [3.00 V DC by 2 AA type batteries
Power supply : Vmax |3.45 V

Vmin 255V

5 Test item

5.1 General description

Kind of test item . | Wireless Microphone Bodypack Transmitter
Type identification : | SK 100 G3

HMN Do -

PMN : | SK 100

HVIN . | SK100G3A1

FVIN . |1.7.8. Devld24, SWR26

S/IN serial number . | Radiated unit: 1026375235

Hardware status : | No information available!

Software status : | No information available!

470 MHz to 608 MHz

FrenrEnay e (lowest channel 470.075 MHz, highest channel 516.000 MHz)

Type of radio transmission :

* | Modulated carrier
Use of frequency spectrum :

Type of modulation : | Analog FM

Antenna : | External wire antenna

Power supply . |3.0V DC by 2 AA type batteries
Temperature range : [-10°Cto +55°C

5.2 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: 1-1410/16-01-13_AnnexA

1-1410/16-01-13_AnnexB
1-1410/16-01-13_AnnexC

6 Test laboratories sub-contracted

None
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Test report no.: 1-1410/16-01-02 CW,MW

7 Description of the test setup

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 signaling 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/Item).

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

vlkl!  Attention: extended calibration interval

NK!  Attention: not calibrated *) next calibration ordered / currently in progress
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7.1 Shielded fully anechoic chamber

Site# 3462C-2 & 3 by Industry Canada

‘ n direction of rotation (360°) - elevation

equipment under test

Il

turntable

signalling antenna

direction of rutation:(SEU"} - azimuth

j

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

tri-log antenna

amplifier

i

AAAAALAMLARAAAARAARAAALAALAALMALI

horn antenna

amplifier

loop antenna

-

RAM - radiation absorbent material

|

control room

EMI receiver

system

audio &video

turntable /

antenna controller

relay switch unit

power supply

|

unit

optional signaling

Measurement distance: tri-log antenna and horn antenna 3 meter; loop antenna 3 meter

FS=UR + CA + AF
(FS-field strength; UR-voltage at the receiver; CA-loss of the signal path; AF-antenna factor)

Example calculation:

FS [dBuV/m] = 40.0 [dBuV/m] + (-35.8) [dB] + 32.9 [dB/m] = 37.1 [dBuV/m] (71.61 pV/m)

OP=AV+D-G+CA
(OP-radiated output power; AV-analyzer value; D-free field attenuation of measurement distance;
G-antenna gain+amplifier gain; CA-loss signal path)

Example calculation:

OP [dBm] = -65.0 [dBm] + 50 [dB] - 20 [dBi] + 5 [dB] = -30 [dBm] (1 uW)

Equipment table:

Lab / . q INV. No Kind of Last Next
N Item SeUamE! WJEE eI ey sl hie. Cetecom | Calibration | Calibration | Calibration
Double-Ridged
1 A Waveguide Horn 3115 EMCO 9709-5290 300000212 k 13.08.2015 | 13.08.2017
Antenna 1-18.0GHz
EMI Test Receiver
A 20Hz- 26 5GHz ESU26 R&S 100037 300003555 k 02.02.2016 | 02.02.2017
A Highpass Filter WHK1.1/15G-10SS Wainwright 37 400000148 ne -/- -/-
TRILOG Broadband
4 A Test-Antenna 30 VULB9163 Schwarzbeck 318 300003696 k 22.04.2014 | 22.04.2017
MHz - 3 GHz
5 A 4UPFfa':tf§thh L4491A Agilent Technologies | MY50000032 | 300004510 ne -I- -/-
Intel Core i3
6 A | Messrechnerund | 395033GHz, | Agilent Technologies | V2403933454 | 300004501 | ne - -I-
Monitor 21
Prozessor
7 A NEXIO EMV- BAT EMC EMCO 2V2403033A54 300004682 ne -/- -/-
Software 21
8 A | Active Loop Antenna 6502 EMCO/2 8905-2342 | 300000256 k 24.06.2015 | 24.06.2017

10 kHz to 30 MHz
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7.2 Conducted measurements normal and extreme conditions

climatic box

RF cable

Conducted measurements normal & extreme conditions

: attenuator |—| DC block I—

RF cable

spectrum analyzer

power supply cable

signaling unit

power supply

OP = AV + CA
(OP-output power; AV-analyzer value; CA-loss signal path)

Example calculation:

OP [dBm] = 6.0 [dBm] + 11.7 [dB] = 17.7 [dBm] (58.88 mW)

Equipment table:

Lab / : . INV. No Kind of Last Next
NE Item =GPt e Manufactiien Serialjie: Cetecom | Calibration | Calibration | Calibration
1 AB.c|PC Po"_"%’zfluf’p'y 0 1108-32 Heiden Elektronik 001802 300001383 Ve 29.01.2014 | 29.01.2017
2 B Temgﬁf;“gg rTeSt VT 4002 Heraeus Voetsch 521/83761 | 300002326 ev 03.09.2015 | 03.09.2017
Spectrum Analyzer
3 A,B,C| OkHzto 30GHz - FSP30 R&S 100886 300003575 k 27.01.2016 | 27.01.2018
140..+30dBm
A, B, ST18/SMAM/SMAmM/ Batch no.
4 c.D RF-Cable 72 Huber & Suhner 699714 400001184 ev -/- -/-
A, B, DC-Blocker 0.1-40 Batch no.
e e 8141A Inmet 609714 400001185 ev - A
Radiocom. Analyzer CMTA 84 R&S 894199/012 300001176 vIKlI! 07.03.2016 | 07.03.2018
A B Multifunction
7 oo | synthesizer DC-600 8904A HP 2822A01203 | 300001367 Ve 30.01.2014 | 30.01.2017
' kHz
C Audio Analyzer UPA R&S 841074/009 | 300001236 k 02.02.2016 | 02.02.2018
D Signal Aer:j‘z'yzer 40 FSV40 R&S 101353 300004819 k 24.08.2015 | 24.08.2016
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Test report no.: 1-1410/16-01-02 CW,MW

8

Sequence of testing

8.1 Sequence of testing radiated spurious 9 kHz to 12.75 GHz

Setup

The equipment is set up to simulate normal operation mode as described in the user manual or defined
by the manufacturer.

If the EUT is a tabletop system, a table with 0.8 m height is used, which is placed on the ground plane.
If the EUT is a floor standing device, it is placed on the ground plane with insulation between both.
Auxiliary equipment and cables are positioned to simulate normal operation conditions as described in
ANSI C 63.4.

The AC power port of the EUT (if available) is connected to a power outlet below the turntable.
Measurement distance is 10 m or 3 m (see ANSI C 63.4) — see test details.

EUT is set into operation.

Premeasurement

The turntable rotates from 0° to 315° using 45° steps.

The antenna is polarized vertical and horizontal.

The antenna height changes from 1 mto 3 m.

At each turntable position, antenna polarization and height the analyzer sweeps three times in peak to
find the maximum of all emissions.

Final measurement

The final measurement is performed for at least six highest peaks according to the requirements of the
ANSI C63.4.

Based on antenna and turntable positions at which the peak values are measured the software maximize
the peaks by changing turntable position + 45° and antenna height between 1 and 4 m.

The final measurement is done with quasi-peak detector (as described in ANSI C 63.4).

Final levels, frequency, measuring time, bandwidth, antenna height, antenna polarization, turntable angle,
correction factor, margin to the limit and limit are recorded. A plot with the graph of the premeasurement
with marked maximum final results and the limit is stored.
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9 Measurement uncertainty

Measurement uncertainty

Test case Uncertainty

Transmitter output power +3dB

+ 3 kHz to 10 kHz

Occupied bandwidth (depends on the used RBW)

+1HztolkHz

Transmitter frequency stability (depends on the used RBW)

Transmitter unwanted emissions (radiated or conducted) Egg:ﬁi?e:d_ f g gB(’jB

Modulation characteristics -/-

Necessary bandwidth (BN) for analogue systems E_rdle;lj(gnzds on the used RBW)
+ 3 kHz

Frequency modulation (depends on the used RBW)
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10 Summary of measurement results

No deviations from the technical specifications were ascertained

O There were deviations from the technical specifications ascertained

This test report is only a partial test report.

- The content and verdict of the performed test cases are listed below.
TC Identifier Description Verdict Date Remark
FCC Part 74
RF-Testing RSS - 210, Issue 8, Amendment 1 See table! 2016-06-02 -/-
RSS-Gen Issue 4
Test specification Test case Tempgr.ature VoIt_a_ge c IncINAl NP | Remark
clause conditions conditions
FCC Part 74.861
(©)DH Transmitter output
RSS-210 Al — power P Nominal Nominal o (a| o -
5.1&5.3.2
RSS-Gen —6.12
FCC Part 74.861
(e)(5)
FCC Part 2.1049 | occupied bandwidth Nominal Nominal O | OO -/-
RSS-210 A1-6.2
RSS-Gen — 6.6
FCC Part 74.861
e)(4) _ Nominal Nominal ] ] ]
FCC Part 2.1055 Transmitter -
frequency stability
RSS-210 A1-6.3 Extreme Extreme Oo|(O| O
RSS-Gen —6.11
©)(6) unwanteq emissions Nominal Nominal (I I I -/-
RSS-210 Al — (radiated or
6.4.1 conducted)
FCC Part 2.1049 Modulation Nominal Nominal - -
characteristics
FCC Part 74.861
e)(@) Necessary
bandwidth (BN) for Nominal Nominal O | d | 0O -/-
ETSIEN 300 422-1 | analogue systems
8.3.1
FCC Part 74.861
e)(3
©E) Frequenpy Nominal Nominal [ T -/-
RSS-210 Al — modulation
6.6.2
RSS-210 A1 -6.5 | Receiver spurious No
RSS-Gen EMISSIONS Nominal Nominal ] U U _receiver
integrated!

Note: C = Compliant; NC = Not compliant; NA = Not applicable; NP = Not performed

Page 11 of 39




Test report no.: 1-1410/16-01-02 CW,MW

11 Additional comments

Reference documents: None

Special test descriptions: No dedicated antenna available (fix mounted dipole antenna), so all
measurements are performed with a radiated test set-up.

Configuration descriptions: EUT tested with a sensitivity setting of -30 dB — pre-setting from manufacturer.

Test mode: No test mode available.
Test signal is applied to the transmitter.

Antennas and transmit Operating mode 1 (single antenna)
operating modes: - Equipment with 1 antenna,
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12 Measurement results

12.1 Transmitter output power

Measurement:
Measurement parameter

Detector: Peak (worst case) / Average (RMS)
Sweep time: Auto /
Resolution bandwidth: > emission bandwidth
Video bandwidth: > resolution bandwidth
Span: > 2 times emissions bandwidth
Trace mode: Max. hold

Peak:
Unmodulated carrier

RMS:

Modulate the transmitter with a 2.5 kHz
tone at a level 16 dB higher than that
required to produce a frequency
deviation of + 75 kHz, or to produce
50% of the manufacturer’s rated
deviation, whichever is less.

EUT configuration:

Test setup: See sub clause 7.2 - A
Measurement uncertainty: See sub clause 9
Limits:
FCC&IC
470 MHz to 608 MHz 250 mW (average) / 24 dBm (average)
Result:

Frequency (MHz) transmitter output power (dBm)

Peak Average
470.075 15.73 15.29
493.000 15.83 15.48
516.000 15.81 15.42
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Plots:

Plot 1: lowest channel

®

*RBW 300 kHz Marker 1 [T1 ]

“VBW 1 MHz 15.29 dBm
Ref 32.2 dBm Att 50 dB “SWT 20 s 470.105000000 MHz
S0 offbot—32l2 aB 1
20 T
B
e
10 / LVL
0.
--10
--20
308
--30
--40
--50
--60
Center 470.075 MHz 200 kHz/ Span 2 MHz
NOP
Date: 1.APR.2016 06:50:22
@ “RBW 300 kHz Marker 1 [T1 ]
“VBW 1 MHz 15.48 dBm
Ref 34.2 dBm ATt 50 dB “SWT 20 s 493 .000000000 MHz
offfket 14|22 dB [
-30
By - [2°
\ LVL
-10
0.
--10
--20
3DB
--30
--40
--50
--60
Center 493 MHz 200 kHz/ Span 2 MHz
NOP

Date: 1.APR.2016

06:54:23
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Plot 3: highest channel

@ “RBW 300 kHz Marker 1 [T1 ]
“VBW 1 MHz 15.42 dBm
Ref 28 dBm “Att 50 dB “SWT 20 s 516 .000000000 MHz
Offget 18|dB
20 [EAT]
-10
LV
I
——10
——20.
308
——30
40
——50
——60
70
Center 516 MHz 200 kHz/ Span 2 MHz

NOP
Date: 1.APR.2016 06:59:04
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12.2 Occupied bandwidth

Measurement:
Measurement parameter
Detector: Peak
Sweep time: Auto
Resolution bandwidth: 1 % to 5 % of the occupied bandwidth
Video bandwidth: 3 x resolution bandwidth
Span: 2 x emission bandwidth
Trace mode: Max. hold
3 - .
Analyzer function: 99% power occupled bandwidth
function
. Modulated signal with max. frequency
EUT: L
deviation
Test setup: See sub clause 7.2 - A
Measurement uncertainty: See sub clause 9
Limits:
FCC&IC

470 MHz to 608 MHz 200 kHz

Occupied bandwidth 99%. Other than single sideband or independent sideband transmitters - when
modulated by a 2500 Hz tone at an input level 16 dB greater than that necessary to produce 50 percent
modulation. The input level shall be established at the frequency of maximum response of the audio
modulating circuit.

Result:

Frequency (MH2) occupied bandwidth (kHz)

1 kHz tone 2.5 kHz tone
470.075 101.9 105.8
493.000 100.1 104.3
516.000 101.2 105.2
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Plots:

Plot 1: lowest channel, 1 kHz tone

@ *RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz -16.96 dBm
Ref 10 dBm Att 30 dB SWT 40 ms 470.074529925 MHz
10 OBW101}|. 925000000 kHz
Temp 1| [T1 oBy\]
Lo _14a dem

470}.026500Pp00 MHz
F’ .\ _,(SAV 2| [T1 o1
| _10 - =t
2
L,,‘ A/_/.W"/ 770[. 128425000 MHz
f MR S %
20
| 20 / \
L —40 MM/ \M\ N
f C

MA‘ \ 3DB
50 "

——70:

~—80:

-90
Center 470.075 MHz 20 kHz/ Span 200 kHz

NOP
Date: 31.MAR.2016 13:21:42

Plot 2: middle channel, 1 kHz tone

@ “RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz -67.79 dBm

Ref 10 dBm ATT 30 dB SWT 40 ms 493 .100000000 MHz

10 OBW100|- 125000000 kHz
Temp 1| [T1 OBW]

Lo —12!20 dam
492]. 95232500 MHz

— Feqp 2| [T1 0B
——10: J =19 O O
{1 NJ %93,052450 00 MHz
\ 2
L Ly
20 / TV~ \
30

|40 /] Fim

a -

——50 \
——70

——80

-90

Center 493 MHz 20 kHz/ Span 200 kHz

NOP
Date: 31.MAR.2016 13:17:00
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Plot 3: highest channel, 1 kHz tone

@ “RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz -5.44 dBm
Ref 20 dBm Att 40 dB SWT 25 ms 515.964400000 MHz
20 OBW101}. 200000000 kHz
Temp 1| [T1 oB\]
10 —1ala> dem
- 515} 952000000 MHz
Temp 2| [T1 OBW]
[VIEW
=y L, =t oS —dBm

- 053200p00 MHz

)

~—20

Y
/ \
o LA -

~—50

v -

——70:

-80
Center 516 MHz 20 kHz/ Span 200 kHz

NOP
Date: 1.APR.2016 09:18:17

Plot 4: lowest channel, 2.5 kHz tone

@ “RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz -14.63 dBm
Ref 10 dBm Att 30 dB SWT 40 ms 470.074529925 MHz
10 0BW105|. 82500000 kHz
Temp 1| [T1 OBW]
Lo _aslel dem
— 470[.027325p00 MHz
— /’"’\ Temp 2| [T1 oB\]
——10 1 =T o aprnT
f Nw\\ /—‘N\ }7\%2133150 00 MHz
--20
/ W
--30

B L
. i

~—80

-90
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Plot 5: middle channel, 2.5 kHz tone
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Plot 6: highest channel, 2.5 kHz tone
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12.3 Transmitter frequency stability

Measurement:
Measurement parameter
Detector: Peak
Sweep time: Auto
Resolution bandwidth: 1Hz/10Hz /100 Hz
Video bandwidth: 3 x resolution bandwidth
Span: wide enough to ]:;)rlilf?w the frequency
Trace mode: clear/write/view
EUT: CW signal or MC with measurement
method description
Test setup: See sub clause 7.2 - B
Measurement uncertainty: See sub clause 9
Limits:

FCC & IC

470 MHz to 608 MHz ~ + 50 ppm

Results: lowest channel

Temperature / Voltage Frequency (MHz) Deviation (kHz / ppm)
-30 °C / Vnom 470.0714 -3.60/-7.66
-20 °C / Vnom 470.0730 -2.00/-4.25
-10 °C / Vnom 470.0745 -0.50/-1.06
0 °C/ Vnom 470.0759 0.90/1.91
+10 °C / Vnom 470.0755 0.50/1.06
+20 °C / Vhom 470.0748 -0.20/-0.43
+30 °C / Vhom 470.0741 -0.90/-1.91
+40 °C / Vnom 470.0739 -1.10/-2.34
+50 °C / Vhom 470.0743 -0.70/-1.49
+55 °C / Vnom (N0t required) 470.0746 -0.40/-0.85
+20 °C / Vrnom - 15% 470.0748 -0.20/-0.43
+20 °C / Vnom 470.0748 -0.20/-0.43
+20 °C / Vnom + 15% 470.0750 0.00/0.00
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Results: middle channel

Temperature / Voltage

Frequency (MHz)

Deviation (kHz / ppm)

-30 °C / Vnom 492.9927 -7.30/-14.81
-20 °C / Vnom 492.9985 -1.50/-3.04
-10 °C / Vnom 492.9997 -0.30/-0.61

0 °C/ Vnom 493.0009 0.90/1.83

+10 °C / Vnom 493.0006 0.60/1.22
+20 °C / Vhom 492.9998 -0.20/-0.41
+30 °C / Vhom 492.9991 -0.90/-1.83
+40 °C / Vnom 492.9990 -1.00/-2.03
+50 °C / Vhom 492.9992 -0.80/-1.62
+55 °C / Vnom (N0t required) 492.9998 -0.20/-0.41
+20 °C / Vrom - 15% 492.9996 -0.40/-0.81
+20 °C / Vhom 492.9998 -0.20/-0.41
+20 °C / Vnom + 15% 492.9998 -0.20/-0.41

Results: highest channel

Temperature / Voltage

Frequency (MHz)

Deviation (kHz / ppm)

-30 °C / Vhom 515.9953 -4.70/-9.11
-20 °C / Vnom 515.9960 -4.00/-7.75
-10 °C / Vnom 516.0000 0.00/0.00

0 °C / Vrom 516.0009 0.90/1.74

+10 °C / Vnom 516.0007 0.70/1.36
+20 °C / Vnom 515.9998 -0.20/-0.39
+30 °C / Vnom 515.9991 -0.90/-1.74
+40 °C / Vnom 515.9990 -1.00/-1.94
+50 °C / Vnom 515.9992 -0.80/-1.55
+55 °C / Vnom (N0t required) 515.9998 -0.20/-0.39
+20 °C / Vnom - 15% 515.9998 -0.20/-0.39
+20 °C / Vnom 515.9998 -0.20/-0.39
+20 °C / Vnom + 15% 515.9998 -0.20/-0.39
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Plots:

The carrier frequency drift is calculated with the right and the left marker (see plots below) from the integrated

99% OBW function.

Plot 1: lowest channel, Trnom / Vnom
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Plot 2: middle channel, Tnom / Vnom
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Plot 3: highest channel, Tnom / Viom
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12.4 Transmitter unwanted emissions (radiated)

Measurement:
Measurement parameter
Detector: Peak
Sweep time: Auto
0,
25dBc and 35 dBc- | L0 of the
criteria: authorized
) bandwidth
Resolution bandwidth: 55+10logio(Pmean in 30 kHz
Watts) dB - criteria
43+10logio(Pwmean in 120 kHz /
Watts) dB - criteria 1 MHz
Video bandwidth: 3 x resolution bandwidth
Trace mode: Max. hold
EUT: MC with max frequency deviation
Test setun: See sub clause 7.1 — A
p- See sub clause 7.2 — A

Measurement uncertainty:

See sub clause 9

Limits:

IC

e atleast 25 dB on any frequency that is removed from the operating frequency by more than 50%, up
to and including 100% of the authorized bandwidth; and (FCC & IC)

e atleast 35 dB on any frequency that is removed from the operating frequency by more than 100%, up
to and including 250% of the authorized bandwidth. (FCC & IC)

e On any frequency removed from the operating frequency by more than 250 percent of the authorized
bandwidth: at least 43 + 10*log1o (mean output power in watts) dB. (FCC)

e atleast 55 + 10*logio (Pmean in Watts) dB on any frequency removed from the operating frequency by
more than 250% of the authorized bandwidth. (IC)

Results:

unwanted emission

carrier frequency (MHz) frequency (MHz)

level (dB) / (dBm)

Limit
or remark

All detected emissions are more than 20 dB below the limit.
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Plots:

Plot 1: lowest channel, magnetic spurious emissions 9 kHz to 30 MHz
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Plot 3: lowest channel, spectrum mask
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Plot 4: middle channel, magnetic spurious emissions 9 kHz to 30 MHz
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Plot 6: middle channel, spectrum mask
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Plot 7: highest channel, magnetic spurious emissions 9 kHz to 30 MHz
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Plot 9: highest channel, spectrum mask
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12.5 Modulation characteristics

Method of measurement:

The audio frequency response was measured in accordance with EIA/TIA 603. The plots shows 10 curves with
different modulation levels, the test frequency is varied from 15 Hz to 20 kHz.

Plots:

Plot 1: 10 curves with voltage and frequency variation
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12.6 Necessary bandwidth (BN) for analogue systems

Measurement:
Measurement parameter
Detector: Peak / Average (-90 dBc point only)
Sweep time: Auto
Resolution bandwidth: 1 kHz
Video bandwidth: 1 kHz
Span: fc - 1 MHz to fc + 1 MHz (2 MHZz)
Trace mode: Max hold/view
EUT: CW and MC
Test setup: See sub clause 7.2 - D
Measurement uncertainty: See sub clause 9
Limits:
FCC&IC
Signal within the spectrum mask:
0dB
Unmodulated
_1Q0 carrier
reference
20
fc- 0,358 fc + 0,358
-30
| \ %
| \
-60
< B > i
-80
90
N \ -100
fc-1MHz fc-B fc-EB fc fc+§ fc+B fc+1MHz
fc = Transmitter carrier frequency
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Plots:

Plot 1: lowest channel, unmodulated carrier for reference and modulated carrier
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Plot 2: middle channel, unmodulated carrier for reference and modulated carrier
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Plot 3: highest channel, unmodulated carrier for reference and modulated carrier
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12.7 Frequency modulation

Measurement:

Measurement parameter

Detector:

Peak

Sweep time:

Auto

Resolution bandwidth:

1 % to 5 % of the occupied bandwidth

Video bandwidth:

3 x resolution bandwidth

Span: 2 x emission bandwidth
Trace mode: Max. hold
5 - .
Analyzer function: 99% power ?ccup|ed bandwidth
unction

EUT:

Modulated signal with frequency varied
between 50 Hz and 15 kHz

Test setup:

See sub clause 7.2 - D

Measurement uncertainty:

See sub clause 9

Limits:

FCC & IC

Frequency deviation up to a maximum of + 75 kHz
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Plots:

Plot 1: lowest channel, max hold with frequency variation from 50 Hz to 15 kHz
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Plot 2: middle channel, max hold with frequency variation from 50 Hz to 15 kHz
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Plot 3: highest channel, max hold with frequency variation from 50 Hz to 15 kHz
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13 Observations

No observations except those reported with the single test cases have been made.

Annex A Document history
Version Applied changes Date of release
Initial release 2016-06-02
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 Identifier at FCC
HW - Hardware
IC - Industry Canada
Inv. No. - Inventory number
N/A - Not applicable
PP - Positive peak
QP - Quasi peak
S/IN - Serial number
SW - Software
PMN - Product marketing name
HMN - Host marketing name
HVIN - Hardware version identification number
FVIN - Firmware version identification number
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Annex C Accreditation Certificate

Front side of certificate Back side of certificate

Deutsche Akkreditierungsstelle GmbH Deutsche Akkreditierungsstelle GmbH

Belichene gemaR § 8 Absatz 1 AkkStelleG L.V.m. § 1 Absatz 1 AkkStelleGBY
Unterzeichnerin der Multilateralen Abkommen
von EA, ILAC und IAF zur gegenseitigen Anerkennung

Akkreditierung %

Die Deutsche Akkreditierungsstelle GmbH bestatigt hiermit, dass das Priflaboratorium

CETECOM ICT Services GmbH
Untertirkheimer Strafle 6-10, 66117 Saarbriicken

die Kompetenz nach DIN EN ISO/IEC 17025:2005 besitzt, Prifungen in folgenden Bereichen
durchzufiihren:

Funk

Mobilfunk (GSM / DCS) « OTA
Elektromagnetische Vertriglichkeit [EMV)
Produktaicherheit

SAR | EMF

Umrwindt

Smart Card Technology

Bluetooth®

Automotive

Wi-Fi-Services.

Kanadische Anforderungen
Us-Anforderungen

Akustik

Near Field Communication (NFC )

Vertindung mit dem Bescheid vom 04,05,2016 mit der
B Sie besteht aus diesern Deckblat1,
samt 63 Seiten.

Note:
The current certificate including annex can be received from CETECOM ICT Services GmbH on request.
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