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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.

This test report replaces the test report with the number 1-9103/14-01-03 and dated 2015-03-13

2.2 Application details

Date of receipt of order: 2014-12-19
Date of receipt of test item: 2015-03-02
Start of test: 2015-03-02
End of test: 2015-03-11
Person(s) present during the test: -/-

3  Test standard/s
Test standard Date Test standard description

47 CFR Part 74 2010-10 Title 47 of the Code of Federal Regulations; Chapter |
Part 74 - Experimental radio, auxiliary. special broadcast and
other program distribution services

RSS — 210 Issue 8 05.02.2015 Licence-Exempt, Low-Power Radio Apparatus Operating in the
Amendment 1 Television Bands
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4 Test environment

Temperature:

Relative humidity content:

Barometric pressure:

Power supply:

5 Test item

Trhom  +22 °C during room temperature tests
Tmax  +55 °C during high temperature tests
Tmin -10 °C during low temperature tests

51 %
not relevant for this kind of testing
Viom 120 V AC

Vmax 138 V
Vmin 102 VvV

Kind of test item

Dual Transmitter

Type identification

MTK952N-2W0-US

S/N serial number

T4847680

HW hardware status

6

SW software status

Boot:0.8.d — App: 0.133.d- DSP: 0.85.r

Frequency band [MHz]

470 MHz to 608 MHz and 614 MHz to 698 MHz

Type of radio transmission
Use of frequency spectrum

Modulated carrier

Type of modulation FM
Antenna External antenna
Power supply 120V AC

Temperature range

-10°C to +55 °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:

1-9103/14-01-01_AnnexA

1-9103/14-01-01_AnnexB
1-9103/14-01-01_AnnexC

6 Test laboratories sub-contracted

None
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7 Description of the test setup

7.1 Radiated measurements

shielded full anechoic chamber

n direction of rotation (360°) - elevation

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

\_/ e

direction of rotation (360°) - azimuth

= loOp antenna
9 kHz to 30 MHz

I amplifier |—

horn antenna
1to 12.75 GHz

control room

audio system and turntable /
antenna controller

tri-log antenna

30 MHz to 3 GHz

MXE EMI receiver

relais switch unit

x|

power supply

Equipment table:

Equipment Type Manufacturer Serial No. INV. No Cetecom

MXE EMI Receiver 20 Hz . .

bis 26,5 GHz N9038A Agilent Technologies MY51210197 300004405

TRILOG Broadband Test-

Antenna 30 MHz - 3 GHz VULB9163 Schwarzbeck 371 300003854
. " WRCG2400/2483- ——

Band Reject filter 2375/2505-50/10SS Wainwright 11 300003351

Highpass Filter WHKX7.0/18G-8SS Wainwright 18 300003789

Double-Ridged Waveguide

Horn Antenna 1-18.0GHz 3115 EMCO 8812-3088 300001032

Active Loop Antenna 6502 EMCO 8905-2342 300000256

Anechoic chamber FAC 3/5m MWB / TDK 87400/02 300000996

Switch / Control Unit 3488A HP MeRtechnik * 300000199

Switch / Control Unit 3488A HP MeRtechnik 2719A15013 300001156

Isolating Transformer MPL  IEC625 Bus Erfi 91350 300001155

Regeltrenntravo

Three-Way Power Splitter, | 1) ggqc HP MeRtechnik 300000997

50 Ohm

Amplifier js42-00502650-28-5a Parzich GMBH 928979 300003143
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7.1 Conducted measurements

equipment under test spectrum analyzer

cable attenuator DC block

EUT| € —— === === = > 6= € > €)=

A
I

, * -
=

power supply

Equipment table:

Equipment Type Manufacturer Serial No. INV. No Cetecom
Signal Analyzer 20Hz- .

26.5GHz-150 to + 30 DBM FSiQ26 R&S 835111/0004 300002678

EMI Test Receiver 9 kHz - 3 ESPI3 R&S 101713 300004059

GHz incl. Preselector

Spectrum Analyzer 9kHz to

30GHz -140..+30dBm FSP30 R&S 100886 300003575
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8 Summary of measurement results

X No deviations from the technical specifications were ascertained
] 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 47 CFR § 74.861
RF-Testing RSS-123 Issue 2 See table 2015-04-10 -/-
e Temperature | Power Source
Specification Test Case Per: Pass | Fail | NA | NP | Remark
Conditions Voltages
Clause
FCC 47 CFR
8 74.861 (e)(1)(ii) . .
Output power Nominal Nominal X (O OO -
RSS-123 86.2
Issue 2
FCC 47 CFR
§ 74.861 Nominal Extreme X O|O|.
Frequency stability -/-
RSS-123 §7 Extreme Nominal X | Oiglg
Issue 2
FEE A EER Modulation
§ 2.1049 characteristics Nominal Nominal X | Oiglg -/-
8§ 74.861
FCC 47 CFR
8§ 2.1049
§ 74.861 Occupied bandwidth Nominal Nominal X | O|Ogd -
RSS-123 86
Issue 2
FCC 47 CFR Unwanted radiation . .
§ 74.861 (spectrum mask) Nominal Nominal X Ogjd -
Field
ECC 47 CFR strength of spurious
§74 radiation Nominal Nominal X | Oiglg -I-
RSS-123Issue 2 | Transmitter unwanted
emissions
FCC 47 CFR Recei _
§ 15.209 eceiver spurious . _ N
emissions (radiated) Nominal Nominal 00X O ;
RSS-123 Issue 2

Note: NA = Not Applicable; NP = Not Performed
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8.1 Additional comments

Reference documents: None
Special test descriptions: The EUT contains two identical transmitters which have been tested as of the
set-up

table below.

Test setups:

Setup | Transmitter | Modulation Remarks

A 2 ENR-Wisy, ENR-Wisy Stereo | -/-

B 1+2 ENR-Wisy, ENR-Wisy Stereo | Two transmitters
simultaneously via
combiner.

Configuration descriptions: Power Setting: 250mW

Modulation type: ENR-Wisy & ENR-Wisy Stereo
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9 Measurement results

9.1 Output power (conducted)

Measurement:
Measurement parameter
Detector: Peak
Sweep time: Auto
Resolution bandwidth: 1 MHz
Video bandwidth: 3 MHz
Span: 5 MHz
Trace-Mode: Max. hold
Limits:
FCC IC
47 CFR § 74.861 (e)(2)(ii) RSS-123 86.2 Issue 2

Maximum transmitter power

470-608 and 614-698MHz bands - 250mW (24 dBm)

Result Setup A (Transmitter 2):

ENR-Wisy modulation:

Frequency Conducted output power
470.1 MHz 23.3 dBm
539.0 MHz 23.4 dBm
607.9 MHz 23.8 dBm
614.1 MHz 23.3 dBm
626.6 MHz 23.7 dBm
697.9 MHz 23.1 dBm

ENR-Wisy Stereo modulation:

Frequency Conducted output power
470.1 MHz 23.0 dBm
539.0 MHz 22.9dBm
607.9 MHz 23.0 dBm
614.1 MHz 23.1 dBm
626.6 MHz 23.0 dBm
697.9 MHz 22.9 dBm
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Test report no.: 1-9103/14-01-03-A CWMTM

Result Setup B (Transmitter 1)

ENR-Wisy modulation:

Frequency Conducted output power
470.1 MHz 23.1 dBm
539.0 MHz 22.7 dBm
607.9 MHz 22.9dBm
614.1 MHz 22.9dBm
626.6 MHz 22.7 dBm
697.9 MHz 22.5dBm

ENR-Wisy Stereo modulation:

Frequency Conducted output power
470.1 MHz 23.1 dBm
539.0 MHz 22.7 dBm
607.9 MHz 22.8 dBm
614.1 MHz 22.8 dBm
626.6 MHz 22.7.dBm
697.9 MHz 22.3dBm

Result Setup B (Transmitter 2)

ENR-Wisy modulation:

Frequency Conducted output power
470.1 MHz 23.1 dBm
539.0 MHz 22.9 dBm
607.9 MHz 23.4 dBm
614.1 MHz 22.9 dBm
626.6 MHz 23.2 dBm
697.9 MHz 22.6 dBm

ENR-Wisy Stereo modulation:

Frequency Conducted output power
470.1 MHz 23.5 dBm
539.0 MHz 22.7 dBm
607.9 MHz 23.3dBm
614.1 MHz 23.2 dBm
626.6 MHz 22.9 dBm
697.9 MHz 22.9 dBm

Verdict: Passed
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9.2 Frequency stability

9.2.1 Frequency error vs. temperature

Measurement:
Measurement parameter
Detector: Peak
Sweep time: Auto
Resolution bandwidth: 100 Hz
Video bandwidth: 100 Hz
Span: 1 kHz
Trace-Mode: Max. hold
Voltage (nominal): 120V
Limits:
FCC IC
47 CFR § 74.861 RSS-123 87 Issue 2

The frequency tolerance of the transmitter shall be 0.005 percent (50ppm)

Results Setup B (Transmitter 1):

470.1 MHz
Temperature Deviation (Hz) Deviation (ppm)

-30 °C -1 0.00
-20 °C 10 0.02
-10 °C 16 0.03
0°C 127 0.27
10 °C 188 0.40
20 °C 86 0.18
30°C -84 -0.18
40 °C -40 -0.09
50 °C -39 -0.08
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539.0 MHz
Temperature Deviation (Hz) Deviation (kHz / ppm)
-30 °C 75 0.14
-20 °C 75 0.14
-10 °C 69 0.13
0°C 178 0.33
10°C 234 0.43
20°C 113 0.21
30°C -49 -0.09
40 °C -60 -0.11
50 °C 10 0.02
607.9 MHz
Temperature Deviation (Hz) Deviation (kHz / ppm)

-30 °C 152 0.25
-20 °C 141 0.23
-10°C 151 0.25

0°C 229 0.38
10°C 278 0.46
20°C 143 0.24
30°C -15 -0.02
40 °C -24 -0.04
50 °C -47 -0.08
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614.1 MHz
Temperature Frequency (MHz) Deviation (kHz / ppm)
-30 °C 156 0.25
-20 °C 146 0.24
-10 °C 124 0.20
0°C 244 0.40
10°C 281 0.46
20°C 141 0.23
30°C -12 -0.02
40 °C -22 -0.04
50 °C -50 -0.08
626.6 MHz
Temperature Deviation (Hz) Deviation (kHz / ppm)

-30 °C 181 0.29
-20 °C 157 0.25
-10 °C 127 0.20
0°C 249 0.40
10°C 293 0.47
20°C 143 0.23
30°C -6 -0.01
40 °C -13 -0.02
50 °C -57 -0.09
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697.9 MHz
Temperature Deviation (Hz) Deviation (kHz / ppm)

-30 °C 176 0.25
-20 °C 228 0.33
-10°C 178 0.26
0°C 313 0.45
10°C 339 0.49
20°C 180 0.26
30°C 31 0.04
40 °C 26 0.00
50 °C 100 0.14
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Results Setup B (Transmitter 2):

470.1 MHz
Temperature Deviation (Hz) Deviation (ppm)
-30 °C 58 0.12
-20 °C 68 0.14
-10°C 78 0.17
0°C 178 0.38
10°C 239 0.51
20°C 17 0.04
30°C -43 -0.09
40 °C -95 -0.20
50 °C -28 -0.06
539.0 MHz
Temperature Deviation (Hz) Deviation (kHz / ppm)

-30 °C 141 0.26
-20 °C 143 0.27
-10 °C 138 0.26
0°C 238 0.44
10°C 294 0.55
20°C 59 0.11
30°C 11 0.02
40 °C 3 0.01
50 °C 1 0.00
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607.9 MHz
Temperature Deviation (Hz) Deviation (kHz / ppm)
-30 °C 225 0.37
-20 °C 217 0.36
-10 °C 230 0.38
0°C 297 0.49
10°C 346 0.57
20°C 103 0.17
30°C 54 0.09
40 °C 48 0.08
50 °C 122 0.20
614.1 MHz
Temperature Frequency (MHz) Deviation (kHz / ppm)

-30 °C 229 0.37
-20 °C 222 0.36
-10 °C 205 0.33
0°C 316 0.51
10°C 352 0.57
20°C 110 0.18
30°C 58 0.09
40 °C 49 0.08
50 °C 122 0.20
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626.6 MHz
Temperature Deviation (Hz) Deviation (kHz / ppm)

-30 °C 259 0.41
-20 °C 235 0.38
-10 °C 205 0.33
0°C 316 0.50
10°C 364 0.58
20°C 126 0.20
30°C 65 0.10
40 °C 59 0.09
50 °C 130 0.21
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697.9 MHz
Temperature Deviation (Hz) Deviation (kHz / ppm)

-30 °C 330 0.47
-20 °C 317 0.45
-10°C 265 0.38
0°C 390 0.56
10 °C 417 0.60
20°C 175 0.25
30°C 110 0.16
40 °C 105 0.00
50 °C 177 0.25

Verdict: Passed
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9.2.2 Frequency error vs. voltage

Measurement:
Measurement parameter
Detector: Peak
Sweep time: Auto
Resolution bandwidth: 100 Hz
Video bandwidth: 100 Hz
Span: 1 kHz
Trace-Mode: Max. hold
Temperature: +20°C
Limits:
FCC IC
47 CFR § 74.861 RSS-123 87 Issue 2

The frequency tolerance of the transmitter shall be 0.005 percent (50ppm)

Results Setup B (Transmitter 1):

470.1 MHz
Voltage Deviation (Hz) Deviation (ppm)
102V 94 0.20
120V 86 0.18
138V 82 0.17
539.0 MHz
Voltage Deviation (Hz) Deviation (ppm)
102V 111 0.21
120V 113 0.21
138V 115 0.21
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607.9 MHz
Voltage Deviation (Hz) Deviation (ppm)
102V 149 0.25
120V 143 0.24
138V 141 0.23
614.1 MHz
Voltage Deviation (Hz) Deviation (ppm)
102V 139 0.23
120V 141 0.23
138V 143 0.23
626.6 MHz
Voltage Deviation (Hz) Deviation (ppm)
102V 143 0.23
120V 143 0.23
138V 142 0.23
697.9 MHz
Voltage Deviation (Hz) Deviation (ppm)
102V 180 0.26
120V 180 0.26
138V 183 0.26

Page 20 of 70




Test report no.: 1-9103/14-01-03-A CWMTM

Results Setup B (Transmitter 2):

470.1 MHz
Voltage Deviation (Hz) Deviation (ppm)
102V 15 0.03
120V 17 0.04
138V 15 0.03
539.0 MHz
Voltage Deviation (Hz) Deviation (ppm)
102V 95 0.18
120V 95 0.18
138V 95 0.18
607.9 MHz
Voltage Deviation (Hz) Deviation (ppm)
102V 101 0.17
120V 103 0.17
138V 102 0.17
614.1 MHz
Voltage Deviation (Hz) Deviation (ppm)
102V 112 0.18
120V 110 0.18
138V 108 0.18
626.6 MHz
Voltage Deviation (Hz) Deviation (ppm)
102V 123 0.20
120V 126 0.20
138V 126 0.20
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697.9 MHz
Voltage Deviation (Hz) Deviation (ppm)
102V 176 0.25
120V 175 0.25
138V 173 0.25

Verdict: Passed
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9.3 Modulation characteristics

Measurement:

FCC IC

47 CFR § 2.1047
47 CFR § 74.861

Method of measurement:

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

ENR-Wisy modulation:

RMS Input Peak Frequency GEN RUNNING
ANL 1:TERM 2: OFF
CAL{0.1718 U | (0.2555 U | [18.99%9 Kz | sup remmmnateD
v O I 3+
Tue 14:30:51
GENERATOR ——— | # 10 0(A) o(X) *(A)

- Low Dist  OFF 4 10]1.6769 dBr | [13.1917 kHz | | |
Bqualizer OFF dbr WS OML, v G FWQ e
- SWEEP CTRL AUTO SUWEEP i i : :
- Next Step ANLR SYNC
- X Axis FREQUENCY
- 2 Axis UOLTAGE
FREQUENCY
{ Spacing  LOG POINTS
{ Start 15.000 Hz
{ Stop 25.000 kHz
{ Points 500 [l T R e e [
UOLTAGE
- Spacing LOG POINTS b 3
- Start 100.00 mY . o el
- Stop v
- Points 10 -20 o : : :

20 40 100 300 1k 2k 4k 10k 30k
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ENR-Wisy Stereo modulation:

Input Peak

Frequency GEN RUNNING
ANL 1:TERM 2: OFF

Verdict: Passed

C0 4 0690 1,
CHi 1,557 U CR SR AN Sup TERMINATED
o Mar 03 2015 &
CH OFF OFF Tue 15:06:57

GENERATOR ———[# 10 o(A) 0(X) *(A)
- Low Dist  OFF A 10 19.7074 kiiz
: gf{ugﬁzg: g;; dBr  RMS CHI, us  GEN FREQ /Hz
. SWEEP CTRL AUTO SWEEP
. Next Step ANLR SYNC
. X fxis  FREQUENCY
. 2 Axis  UOLTAGE
FREQUENCY
{ Spacing LOG POINTS
{ Start 15.000 Hz
{ Stop 25.000 kHz
{ Points 500
UOLTAGE
- Spacing LOG POINTS
- Start ny
. Stop 2.0000 U
- Points 10

20 40 100

300 1k 2k 4k 10k 30k
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9.4 Occupied bandwidth

Measurement:
Measurement parameter

Detector: Peak

Sweep time: Auto

Resolution bandwidth: 1 kHz

Video bandwidth: 1 kHz

Span: 400 kHz

Trace-Mode: Max. hold
Limits:

FCC IC
47 CFR 8§ 74.861 RSS-123 86 Issue 2

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.

The operating bandwidth shall not exceed 200 kHz

Result Setup B (Transmitter 1):

ENR-Wisy modulation:

Frequency 20dB Bandwidth
407.1 MHz 118.6 kHz
539.0 MHz 118.6 kHz
607.9 MHz 119.4 kHz
614.1 MHz 119.4 kHz
626.6 MHz 119.4 kHz
697.9 MHz 119.4 kHz
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ENR-Wisy Stereo modulation:

Result Setup B (Transmitter 2):

ENR-Wisy modulation:

ENR-Wisy Stereo modulation:

Frequency 20dB Bandwidth
407.1 MHz 97.8 kHz
539.0 MHz 99.4 kHz
607.9 MHz 109.0 kHz
614.1 MHz 107.4 kHz
626.6 MHz 109.0 kHz
697.9 MHz 109.0 kHz
Frequency 20dB Bandwidth
407.1 MHz 118.6 kHz
539.0 MHz 118.6 kHz
607.9 MHz 119.4 kHz
614.1 MHz 119.4 kHz
626.6 MHz 119.4 kHz
697.9 MHz 119.4 kHz
Frequency 20dB Bandwidth
407.1 MHz 99.4 kHz
539.0 MHz 99.4 kHz
607.9 MHz 99.4 kHz
614.1 MHz 99.4 kHz
626.6 MHz 99.4 kHz
697.9 MHz 99.4 kHz
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Plots of the measurements, Setup B (Transmitter 1):

Plot 1: 470.1 MHz, ENR-Wisy modulation
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Plot 2: 539.0 MHz, ENR-Wisy modulation
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Test report no.: 1-9103/14-01-03-A b
w :

Plot 3: 607.9 MHz, ENR-Wisy modulation
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Plot 4: 614.1 MHz, ENR-Wisy modulation
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Plot 5: 626.6 MHz, ENR-Wisy modulation
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Plot 6: 697.9 MHz, ENR-Wisy modulation
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Plots of the measurements, Setup B (Transmitter 1):

Plot 1: 470.1 MHz, ENR-Wisy Stereo modulation

Marker 1 [ri] RBW 1 kH=z REF Att 40 dB
Ref Lwv1 18.47 dBm vBW 1 kH=z
30 dBm 470.10040080 MH=z SWT 1 s Unit ABm
30,
11.4 HB Offset
20
10
0
10l \i U
—2c ﬂ ﬁ
~30 E d q{[ [i u;u )h
_a0) J ﬁ
_s0l N t l{l u M
-60) ljm“‘“&r[zm!d{ %

4.MAR.2015

40 kHz/ Span 400 kHz

15:42:28

Plot 2: 539.0 MHz, ENR-Wisy Stereo modulation

&

30

Ref Lv1l

30 dBm

Marker 1 [T1] RBW 1 kHz RF Att 40 dB

17.12 dBm VBW 1 kHz

538.98517034 MHz SWT 1 s Unit

20|

11.4

HB Offsf

10

—2cC

-30

-40

e —

-50

40 kHz/

15:41:10

Span 400 kHz

Page 30 of 70



Test report no.: 1-9103/14-01-03-A

CETECOM"

wwf.

Plot 3: 507.9 MHz, ENR-Wisy Stereo modulation
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Plot 4: 614.1 MHz, ENR-Wisy Stereo modulation
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Plot 5: 626.6 MHz, ENR-Wisy Stereo modulation
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Plot 6: 697.9 MHz, ENR-Wisy Stereo modulation
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Plots of the measurements, Setup B (Transmitter 2):

Plot 1: 470.1 MHz, ENR-Wisy modulation
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Plot 2: 539.0 MHz, ENR-Wisy modulation
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Test report no.: 1-9103/14-01-03-A b
w :

Plot 3: 607.9 MHz, ENR-Wisy modulation
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Plot 4: 614.1 MHz, ENR-Wisy modulation
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Plot 5: 626.6 MHz, ENR-Wisy modulation
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Plot 6: 697.9 MHz, ENR-Wisy modulation
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Plots of the measurements

, Setup B (Transmitter 2):

Plot 1: 470.1 MHz, ENR-Wisy Stereo modulation
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Plot 2: 539.0 MHz, ENR-Wisy Stereo modulation
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Plot 3: 507.9 MHz, ENR-Wisy Stereo modulation
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Plot 4: 614.1 MHz, ENR-Wisy Stereo modulation

Marker 1 [T1] RBW 1 kHz RE Att 30 das
Ref Lvl -66.80 dBm VBW 1 kHz

20 daBm 614.50000000 MHz SWT 2 s Unit dBm
20,

11.4 HB Offsgt

10

-20

_30 E

=5¢C

i
o i
M ; WW"W&

-80

Center 614.1 MHz 80 kHz/ Span 800 kHz

Date: 5.MAR.2015 15:29:01

Page 37 of 70



Test report no.: 1-9103/14-01-03-A CE r ECOM "

PR

Plot 5: 626.6 MHz, ENR-Wisy Stereo modulation
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Plot 6: 697.9 MHz, ENR-Wisy Stereo modulation
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Test report no.: 1-9103/14-01-03-A CWMTM

9.5 Unwanted radiation (spectrum mask)

Measurement:
Measurement parameter

Detector: Peak

Sweep time: Auto

Resolution bandwidth: 1-3 kHz

Video bandwidth: 1-3 kHz

Span: 800 kHz

Trace-Mode: Max. hold

FCC IC
47 CFR § 74.861 RSS-123 85.5 Issue 2

The mean power of emissions shall be attenuated below the mean output power of the transmitter in
accordance with the following schedule:

(i) On any frequency removed from the operating frequency by more than 50 percent up to and including 100
percent of the authorized bandwidth: at least 25 dB;

(i) On any frequency removed from the operating frequency by more than 100 percent up to and including
250 percent of the authorized bandwidth: at least 35 dB;

(iif) On any frequency removed from the operating frequency by more than 250 percent of the authorized
bandwidth: at least 43+10log10 (mean output power in watts) dB.
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Plots of the measurements, Setup B (Transmitter 1):

Plot 1: 470.1 MHz, ENR-Wisy modulation
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Plot 3: 607.9 MHz, ENR-Wisy modulation
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Plot 4: 614.1 MHz, ENR-Wisy modulation
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Plot 5: 626.6 MHz, ENR-Wisy modulation
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Plot 6: 697.9 MHz, ENR-Wisy modulation
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Plots of the measurements, Setup B (Transmitter 1):

Plot 1: 470.1 MHz, ENR-Wisy Stereo modulation
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Plot 2: 539.0 MHz, ENR-Wisy Stereo modulation
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Plot 3: 507.9 MHz, ENR-Wisy Stereo modulation
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Plot 4: 614.1 MHz, ENR-Wisy Stereo modulation
Marker 1 [r1] RBW 1 kH=z REF Att 30 dB
Ref Lv1 17.24 dBm vBW 1 kHz
17.2 dBm 614.08476954 MHz SWT 2 Unit dBm
17.2
11.4 HB Offset
10
0 ¥
|
PART- 1ran
—-2C
-30 L
—40]
=50 iu
A
‘EWJ‘M"
-80
-82.7
Center 614.1 MHz 80 kH=z/ Span 800 kH=z
Date: 5.MAR.2015 11:15:46

Page 44 of 70




Test report no.: 1-9103/14-01-03-A

CETECOM"

wwf.

Plot 5: 626.6 MHz, ENR-Wisy Stereo modulation
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Plot 6: 697.9 MHz, ENR-Wisy Stereo modulation
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Plots of the measurements, Setup B (Transmitter 2):

Plot 1: 470.1 MHz, ENR-Wisy modulation
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Plot 3: 607.9 MHz, ENR-Wisy modulation
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Plot 5: 626.6 MHz, ENR-Wisy modulation
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Plots of the measurements, Setup B (Transmitter 2):

Plot 1: 470.1 MHz, ENR-Wisy Stereo modulation
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Plot 2: 539.0 MHz, ENR-Wisy Stereo modulation
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Plot 3: 507.9 MHz, ENR-Wisy Stereo modulation
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Plot 5: 626.6 MHz, ENR-Wisy Stereo modulation

Marker 1 [ri] RBW 3 kH=z REF Att 30 dB
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Plot 6: 697.9 MHz, ENR-Wisy Stereo modulation
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Verdict: Passed
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9.6 Field strength of spurious radiation (radiated)

Measurement:
Measurement parameter
Detector: Peak
Sweep time: Auto

f<1GHz: 100 kHz
f>1GHz : 1 MHz
f<1GHz: 100 kHz
f>1GHz : 1 MHz
Span: -/-
Trace-Mode: Max. hold

Resolution bandwidth:

Video bandwidth:

Limits:

FCC IC

Emissions for LPRS transmitters operating on standard band channels (25 kHz) shall be attenuated below
the unmodulated carrier in accordance with the following:
Emissions 12.5 kHz to 22.5 kHz away from the channel center frequency: at least 30 dB; and emissions more
than 22.5 kHz away from the channel center frequency:
FCC: atleast 43 + 10log(carrier power in watts) dB
IC: atleast 55 + 10log(carrier power in watts) dB.

Result Setup A (Transmitter 2):

SPURIOUS EMISSIONS LEVEL (dBm)
-/- 539.0 MHz -/-
Frequency | Detector Level Frequency | Detector Level Frequency | Detector Level
-/- No peaks detected. -/-
-/- 626.6 MHz -/-
Frequency | Detector Level Frequency | Detector Level Frequency | Detector Level
-/- No peaks detected. -/-
Measurement uncertainty
+3dB

Note: The cabinet radiation was measured at one channel per sub-band. The modulation with the highest
conducted output power was used. For further spurious measurements please refer to section 9.7 in this test
report.
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Result Setup B (Transmitter 1 & 2 active):

SPURIOUS EMISSIONS LEVEL (dBm)

-/- 539.0 MHz & 626.6 MHz -/-
Frequency | Detector Level Frequency | Detector Level Frequency | Detector Level
-/- -/- -/- 1077.5 Peak -47.1 -/- -/- -/-
1252.6 Peak -50.7

Measurement uncertainty
+3dB

Note: The cabinet radiation was measured with Transmitter 1 allocated at the mid-channel in the lower sub-
band and Transmitter 2 allocated at the mid-channel in the higher sub-band. The modulation with the highest
conducted output power was used. For further spurious measurements please refer to section 9.7 in this test
report.
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Plots of the measurements, Setup A (Transmitter 2):

Plot 1: 30 MHz — 12.75 GHz, 539.0 MHz
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Plot 2: 30 MHz — 12.75 GHz, 626.6 MHz
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Verdict: Passed
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Plots of the measurements, Setup B (Transmitter 1 & 2 active):

Plot 1: 30 MHz — 12.75 GHz, 539.0 MHz & 626.6 MHz
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1
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Verdict: Passed
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9.7 Field strength of spurious radiation (conducted)

Measurement:
Measurement parameter
Detector: Peak
Sweep time: Auto

f<1GHz: 100 kHz
f>1GHz : 1 MHz
f<1GHz: 100 kHz
f>1GHz : 1 MHz
Span: -/-
Trace-Mode: Max. hold

Resolution bandwidth:

Video bandwidth:

Limits:

FCC IC

Emissions for LPRS transmitters operating on standard band channels (25 kHz) shall be attenuated below
the unmodulated carrier in accordance with the following:
Emissions 12.5 kHz to 22.5 kHz away from the channel center frequency: at least 30 dB; and emissions more
than 22.5 kHz away from the channel center frequency:
FCC: atleast 43 + 10log(carrier power in watts) dB
IC: atleast 55 + 10log(carrier power in watts) dB.

Results Setup B (Transmitter 2 only)

ENR-Wisy modulation:

SPURIOUS EMISSIONS LEVEL (dBm)
Band 1
470.1 MHz 539.0 MHz 607.9 MHz
Frequency | Detector Level Frequency | Detector Level Frequency | Detector Level
No peaks detected. No peaks detected. No peaks detected.
Band 2
614.1 MHz 626.6 MHz 697.9 MHz
Frequency | Detector Level Frequency | Detector Level Frequency | Detector Level
No peaks detected. No peaks detected. No peaks detected.
Measurement uncertainty
+3dB
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ENR-Wisy Stereo modulation:

SPURIOUS EMISSIONS LEVEL (dBm)

470.1 MHz 539.0 MHz 607.9 MHz
Frequency | Detector Level Frequency | Detector Level Frequency | Detector Level
No peaks detected. No peaks detected. No peaks detected.

614.1 MHz 626.6 MHz 697.9 MHz
Frequency | Detector Level Frequency | Detector Level Frequency | Detector Level
No peaks detected. No peaks detected. No peaks detected.

Measurement uncertainty

+3dB

Results Setup B (Transmitter 1 & 2 active)

ENR-Wisy modulation:

SPURIOUS EMISSIONS LEVEL (dBm)

470.1 & 697.9 MHz

539.0 & 614.1 MHz

607.9 & 626.6 MHz

Frequency

Detector

Level

Frequency

Detector

Level

Frequency

Detector

Level

No

peaks detected.

No peaks detected.

No

peaks detected.

Measurement uncertainty

+3dB

ENR-Wisy Stereo modulation:

SPURIOUS EMISSIONS LEVEL (dBm)

470.1 & 614.1 MHz

539.0 & 626.6 MHz

607.9 & 697.9 MHz

Frequency

Detector

Level

Frequency

Detector

Level

Frequency

Detector

Level

No

eaks detected.

No peaks detected.

No

peaks detected.

Measurement uncertainty

+3dB
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Plots of the measurements, Setup B (Transmitter 2 only)
ENR-Wisy modulation:

Plot 1: 30 MHz — 8 GHz, 470.1 MHz
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Plot 2;: 30 MHz — 8 GHz, 539.0 MHz
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Plot 3: 30 MHz — 8 GHz, 607.9 MHz
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Plot 4: 30 MHz — 8 GHz, 614.1 MHz
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Plot 5: 30 MHz — 8 GHz, 626.6 MHz
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Plot 6: 30 MHz — 8 GHz, 697.9 MHz
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ENR-Wisy Stereo modulation:

Plot 1: 30 MHz — 8 GHz, 470.1 MHz
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Plot 3: 30 MHz — 8 GHz, 607.9 MHz
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Plot 4: 30 MHz — 8 GHz, 614.1 MHz
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Plot 5: 30 MHz — 8 GHz, 626.6 MHz
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Plot 6: 30 MHz — 8 GHz, 697.9 MHz
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Plots of the measurements, Setup B (Transmitter 1 & 2 active)
ENR-Wisy modulation:

Plot 1: 30 MHz — 8 GHz, 470.1 & 697.9 MHz
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Plot 2: 30 MHz — 8 GHz, 539.0 & 614.1 MHz
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Plot 3: 30 MHz — 8 GHz, 607.9 & 626.6 MHz

Marker 1 [T11] RBW 1 MH=z RE Attt 40 dB
Ref Lv1 25.63 dBm vBW 1 MHz
30 dBm 625.25879760 MHz SWT 46 ms Unit dBm
30,
11.4 HB Offset
20
10
0
—10]
—ac 7] TE
—-30| P I o D nﬂ"“ﬁ“’l‘bﬁ Mw
Ll = A LZiN s e
-40]
-50)
-60
-70
Start 9 kHz 799.9991 MHz/ Stop 8 GHz
Date: 5.MAR.2015 14:59:47

Page 65 of 70




Test report no.: 1-9103/14-01-03-A

CETECOM

w‘w

ENR-Wisy Stereo modulation:

Plot 1: 30 MHz — 8 GHz, 470.1 & 614.1 MHz
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Plot 2: 30 MHz — 8 GHz, 539.0 & 626.6 MHz
Marker 1 [rT11] RBW 1 MH=z RE Attt 40 dB
Ref Lv1 22.41 dBm vBW 1 MH=z
30 dBm 625.25879760 MHz SWT 46 ms Unit dBm
30
11.4 HAB Offset
20|
10
o]
—10]
—2cC
e P el et

-50

- 60

Date:

Start 9 kHz

5.MAR.2015

799.9991 MH=z/

15:57:46

Stop 8 GHz

Page 66 of 70



Test report no.: 1-9103/14-01-03-A CWMTM

Plot 3: 30 MHz — 8 GHz, 607.9 & 697.9 MHz
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Verdict: Passed
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10 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/Item).

20 Hz to 26,5 GHz

Lab / . . INV. No Kind of Last Next
N Item IR Type M St 1o Cetecom Calibration | Calibration | Calibration
1 n.a |solating 913501 Erfi 300001205 | ne
Transformer
2 4 Radiocom. Analyzer | CMTA 54 R&S 894043/010 300001175 | NK! 06.06.2007
3 4 ,_A;g:)o&nzalyzer 2Hz 1 4pp R&S 841074/009 300001236 |k 28.01.2014 | 28.01.2016
Signal Analyzer
4 4 20Hz-26,5GHz-150 | FSiQ26 R&S 835111/0004 | 300002678 | Ve 22.01.2015 | 22.01.2017
to + 30 DBM
EMI Test Receiver 9
5 4 kHz - 3 GHz incl. ESPI3 R&S 101713 300004059 | k 23.01.2015 | 23.01.2016
Preselector
Spectrum Analyzer
6 n.a. |9kHzto30GHz - FSP30 R&S 100886 300003575 | k 26.08.2014 | 26.08.2016
140..+30dBm
7 n a. Ei’;“n‘i‘f,ﬁt”re Test |yt 4002 Heraeus Voetsch | 521/84193 300003889 | Ve 26.09.2013 | 26.09.2015
8 n. a. Anechoic chamber FAC 3/5m MWB / TDK 87400/02 300000996 |ev
9 n. a. Switch / Control Unit | 3488A HP * 300000199 | ne
Active Loop Antenna
10 90 10 kHz to 30 Mbz | 6502 Kontron Psychotech | 8905-2342 300000256 | k 13.06.2013 | 13.06.2015
11 90 Amplifier 155:2'00502650'28' Parzich GMBH 928979 300003143 | ne
12 90 Highpass Filter WHKX7.0/18G-8SS | Wainwright 18 300003789 | ne
TRILOG Broadband
13 920 Test-Antenna 30 VULB9163 Schwarzbeck 371 300003854 | vIKI! 29.10.2014 | 29.10.2017
MHz - 3 GHz
14 90 ‘F‘}I;F;O':mf"""mh L4491A Agilent Technologies | MY50000037 | 300004509 | ne
15 na | MXEEMIRecever |\ gq3g0 Agilent Technologies | MY51210197 | 300004405 | k 13.03.2014 |13.03.2015

Agenda: Kind of Calibration

k
ne

ev
Ve

vikl!
NKI!

calibration / calibrated
not required (k, ev, izw, zw not required)

periodic self verification

long-term stability recognized
Attention: extended calibration interval
Attention: not calibrated

11 Observations

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

EK

izw

%)

limited calibration
cyclical maintenance (external cyclical
maintenance)
internal cyclical maintenance
blocked for accredited testing

next calibration ordered / currently in progress
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Annex A Document history

Version Applied changes Date of release
Initial release 2015-03-13
Editorial changes: Product description, Model name, FCC ID and IC ID,
A Referenced Standard updated 2015-04-10

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

SIN - Serial number

SW - Software
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Annex C Accreditation Certificate

Front side of certificate

(( pAKKs

Deutsche
Akkraditierungssselle

Deutsche Akkreditierungsstelle GmbH

Belichene gemal § 8 Absatz 1 AkkStelleG i.V.m. § 1 Absatz 1 AkkStelleGBY
Unterzeichnerin der Mullilalerslen Ablammen
van EA, IWAC und 1AF zur gegenseiligen Anerkennung

Akkreditierung %

Oie Deulsche akkredilicrungsstelle GmbH aestitigt hiermit, dass das Priflzboratardum

CETECOM ICT Services GmbH
Untertirkheimer Strale 6-18, 66117 Saarhriicken

dir Kampetaiz nsch DIN EN ISOZIEC 17025:2005 besitzt, Prifungen in felgenden Bereichen
durchzufiihran:

D lich xDSL

VoIP und DECT

Akustlk

Funk elnschlleflich WLAN

Short Range Devices (SROY

RFID

WiNax und Richtfunk

Mobllfunk {GSM / DCS, Over the Air {OTA] Perfurmance)
i agli it (EMY) il ieBli

Produktsicherheit
SAR und Hearing Aid Compatibility [HAC)

Back side of certificate

Deutsche Akkreditierungsstelle GmbH

Standort Berlin Standost Frankiurt am Main Braunschweig
Spittelnarkt 16 Gartenstrade 6 d
101Ls derlin 60594 Frarkfurt a;m Main 38115 Braunschwicip

ise Verentichung de- Akkraditor
imurz der Deutsche Akkred'tic
roreitung des Deckk attes durch dic umseitiy
urwerdrderter Form.

Es carf nicht dor Anschaln crwecid worden, d
die dber den durch dic DAKKS bestitigten Ak

Umweltsimulation

Smart Card Terminals Dic Akkrodisicrung erfo [Abkstellec] vom
Bletoath. 31 Juli 2003 (AGRI. opaischen Parlaments
Wi-Fi- Services urd cos Ratos vom 9. 1 Mted lieruna und Marketberwazhurg

bl. L 218 vom §. Jull 2008, 5. 30

Lr gegenseltigen Anerkenunz der

al Accreditation Forum (IAN und

on {ILAC). De Unterzeichner dleser Abkemmen

im Zusammenhang mit dr

e B-Fl-12076-01 unc st 23 1tig 17.01.2018, 5le besteht aus diesem Deckblatt, der
Lo sles Dukbla.bs und der folgender Anlage mitInsgeszmt ¢/ Seiten,

RergisLiiwngan ununer @er Urkunde: D-PL-12076-01-00

T
; L
Frankfurs o R sin, C7.22.2314 W‘ﬁl/?épl yaﬁr bgner
smeiincsleier
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The current certificate including annex is published on our website (see link below) or may be received
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