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FCC ID: VQ5-EBIIFXXX IC: 7412A-EBIIFXXX

1 TEST STANDARDS

The tests were performed according to following standards:

FCC Rules and Regulations Part 15, Subpart A - General (September 2015)

Part 15, Subpart A, Section 15.31
Part 15, Subpart A, Section 15.33

Part 15, Subpart A, Section 15.35

Measurement standards
Frequency range of radiated measurements

Measurement detector functions and bandwidths

FCC Rules and Regulations Part 15, Subpart C - Intentional Radiators (September 2015)

Part 15, Subpart C, Section 15.203
Part 15, Subpart C, Section 15.204
Part 15, Subpart C, Section 15.205
Part 15, Subpart C, Section 15.207
Part 15, Subpart C, Section 15.209

Part 15, Subpart C, Section 15.247

ANSI C63.10: 2013

ETSI TR 100 028 V1.3.1: 2001-03,

KDB 558074 D01 v03r05

CSA Group Bayern GmbH
Ohmstrasse 1-4 - 94342 STRASSKIRCHEN + GERMANY
Tel.: +49(0)9424-94810 - Fax: +49(0)9424-9481440

Antenna requirement

External radio frequency power amplifiers and antenna modifications
Restricted bands of operation

Conducted limits

Radiated emission limits, general requirements

Operation within the bands 902 - 928 MHz, 2400 - 2483.5 MHz and
5725 - 5850 MHz

Testing Unlicensed Wireless Devices

Electromagnetic Compatibility and Radio Spectrum Matters (ERM);
Uncertainties in the Measurement of Mobile Radio Equipment

Characteristics—Part 1 and Part 2

Guidance for performing compliance measurements on DTS
operating under §15.247, April 8, 2016.
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FCC ID: VQ5-EBIIFXXX IC: 7412A-EBIIFXXX

2 EQUIPMENT UNDER TEST
2.1 Photo documentation of the EUT — Detailed photos see ATTACHMENT A

2.2 Equipment type

ZigBee, fixed station
2.3 Short description of the equipment under test (EUT)

Interface for data logging system. The system consists of a fixed interface and one up to 4 mobile data logger (EBI10
Series, EBI100 Series). The interface identifies a logger in the programming slot via 13.56 MHz RFID-Transceiver. In
the mobile data logger is a RFID-Tag only. A 2.4 GHz “ZigBee” port (Chipset according IEEE 802.15.4) is used for
data exchange, communication and programming the data logger. The power supply as stand alone system is
normally via USB, cascaded up to max. 3 systems the 15 VDC power supply have to be used.

Number of tested samples: 1
Serial number, IF200: 20007277, Firmware number: 2.08

EUT configuration:
(The CDF filled by the applicant can be viewed at the test laboratory.)

2.4 Variants of the EUT

Variant Device-Name Comment Antenna
101 IF200 Interface external
102 IF100 Interface external
103 IF100-1 Interface integrated
104 IF150 Interface integrated
105 IF300 Interface integrated

Note: The interface IF 200, with external antenna AN2400-1901RS, has the most options and is as worst case
selected for test.

2.5 Operation frequency and channel plan

The operating frequency is 2400 MHz to 2483.5 MHz.

Channel plan:

Channel Frequency Channel Frequency
11 2405 19 2445
12 2410 20 2450
13 2415 21 2455
14 2420 22 2460
15 2425 23 2465
16 2430 24 2470
17 2435 25 2475
18 2440 26 2480

Note: the marked frequencies are determined for final testing.
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FCC ID: VQ5-EBIIFXXX IC: 7412A-EBIIFXXX

2.6 Transmit operating modes

The EUT allows the user to switch the transmission on or off. There are no further operating modes.
The EUT use O-QPSK modulation and may provide following data rate:
- 250 kbps (kbps = kilobits per second)

2.7 Antenna

The following antennas shall be used with the EUT:

. . Frequency . .
Number Type Certification name Plug e (EHE) Gain (dBi)
1 Omni AN2400-1901RS (Monopole) SMA-R 2.4 5
2 Oomni AL 112 (Monopole) SMA-R 2.4 -7.8
3 Oomni rod antenna (Monopole) SMA-R 2.4 2
4 Omni PCB meander antenna (Inverted F, Monopole) none 2.4 5

Note: There are variants with antenna connector. This variants are not able to connect to the PCB meander antenna.
Variants without antenna connector are only able to use the integrated PCB meander antenna.

2.8 Power supply system utilised

Power supply voltage, Vnom : 15 VDC (external AC mains adapter)
Power supply voltage (alternative) . USB supply voltage 5 VDC

2.9 Peripheral devices and interface cables

The following peripheral devices and interface cables are connected during the measurements:

- USB-Cable (host to client) 1 m Model : As usual in trade

- Notebook for control Model : Toshiba

- Power supply, 100 V-230 VAC, 15 VDC Model : GlobTek, GT-41080-1817-9-2-9

CSA Group Bayern GmbH File No. T40058-00-10HS, page 5 of 49

Ohmstrasse 1-4 - 94342 STRASSKIRCHEN + GERMANY
Tel.: +49(0)9424-94810 - Fax: +49(0)9424-9481440 Rev. No. 4.0, 2015-04-17




7N\
\@ / g?:up

FCC ID: VQ5-EBIIFXXX IC: 7412A-EBIIFXXX

2.10 Determination of worst case conditions for final measurement

Measurements are made in all three orthogonal axes and the settings of the EUT are changed to locate at which
position and at what setting of the EUT produce the maximum of the emissions. For the further measurement the
EUT is set in X-position. The tests are carried out in the following frequency band:

2400 MHz - 2483.5 MHz

Preliminary tests are performed to find the worst case mode from all possible combinations between available
modulations and data rates. The maximum output power depends on used data rate. The output power can not be

set.

For the final test the following channels and test modes are selected:

IEEE Available Tested Power . Modulation
. Modulation Data rate
Standard channel channels setting type
802.15.4 11 to 26 11, 18, 26 Pmax DSSS O-QPSK 250 kbps

- TX continuous mode

2.11 Test jig

No special test jig is used for testing.

2.12 Test software

For testing, the interface is set in TX-continuous mode. The test software is available for testing only.
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FCC ID: VQ5-EBIIFXXX

IC: 7412A-EBIIFXXX

3 TEST RESULT SUMMARY

Operating in the 2400 MHz — 2483.5 MHz:

FCC Rule Part RSS Rule Part Description Result

15.207(a) RSS-Gen, 8.8 AC power line conducted emissions passed

15.247(a)(2) RSS247, 5.2(1) -6 dB EBW passed

15.247(b)(3) RSS247, 5.4(4) Maximum peak conducted output power passed
15.247(b)(4) RSS247, 5.4(4) Defacto limit not applicable

15.247(d) RSS247,5.5 Unwanted emissions, conducted passed

15.247(d) RSS-Gen, 8.9 Radiated emissions in restricted bands passed

15.247(e) RSS247, 5.2(2) PSD passed

15.203 - Antenna requirement passed

- RSS-Gen, 6.11 Transmitter frequency stability Not tested
- RSS-Gen, 6.6 99 % Bandwidth passed

The mentioned new RSS Rule Parts in the above table are related to:
RSS Gen, Issue 4, November 2014

RSS 247, Issue 1, May 2015

CSA Group Bayern GmbH
Ohmstrasse 1-4 - 94342 STRASSKIRCHEN + GERMANY
Tel.: +49(0)9424-94810 - Fax: +49(0)9424-9481440
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FCC ID: VQ5-EBIIFXXX IC: 7412A-EBIIFXXX
3.1 Final assessment

The equipment under test fulfills the EMI requirements cited in clause 1 test standards.

Date of receipt of test sample : _acc. to storage records

Testing commenced on © 24 May 2016

Testing concluded on ;15 June 2016

Checked by: Tested by:

Eduard Stang Hermann Smetana
) I confirmthe | am the author of
_correctness of this this document
4 document!
2016.09.07 14:08:49 // N/t 2016.09.05

13:38:56 +02'00'

+02'00'
Eduard Stangl Hermann Smetana
Technical Director Radio Team
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FCC ID: VQ5-EBIIFXXX

4 TEST ENVIRONMENT

4.1 Address of the test laboratory

CSA Group Bayern GmbH
Ohmstrasse 1-4

94342 STRASSKIRCHEN
GERMANY

4.2 Environmental conditions

IC: 7412A-EBIIFXXX

During the measurement the environmental conditions were within the listed ranges:

Temperature: 15-35 °C
Humidity: 30-60 %
Atmospheric pressure: 86-106 kPa

4.3 Statement of the measurement uncertainty

The data and results referenced in this document are true and accurate. It is noted that the expanded measurement
uncertainty corresponds to the measurement results from the standard measurement uncertainty multiplied by the
coverage factor k = 2. The true value is located in the corresponding interval with a probability of 95 % The
measurement uncertainty was calculated for all measurements listed in this test report acc. to CISPR 16-4-2 /
11.2003 ,Uncertainties, statistics and limit modelling — Uncertainty in EMC measurements® and is documented in
the quality system acc. to DIN EN ISO/IEC 17025. For all measurements shown in this report, the measurement
uncertainty of the test laboratory, CSA Group Bayern GmbH, is below the measurement uncertainty as defined by
CISPR. Therefore, no special measures must be taken into consideration with regard to the limits according to
CISPR. Furthermore, component and process variability of devices similar to that tested may result in additional
deviation. The manufacturer has the sole responsibility of continued compliance of the device.

Measurement Type Range Confidence CaIcuIa-ted
Level Uncertainty
AC power line conducted emissions 0.15 MHz to 30 MHz 95% + 3.29 dB
EBW and OBW 2400 MHz to 3000 MHz 95% +25 x 107
Maximum peak conducted output power 2400 MHz to 3000 MHz 95% + 0.62 dB
Power spectral density 2400 MHz to 3000 MHz 95% + 0.62 dB
Conducted Spurious Emissions 9 kHz to 10000 MHz 95% +2.15dB
Conducted Spurious Emissions 10000 MHz to 40000 MHz 95% + 3.47 dB
Radiated Spurious Emissions 9 kHz to 30 MHz 95% + 3.53 dB
Radiated Spurious Emissions 30 MHz to 1000 MHz 95% +3.71dB
Radiated Spurious Emissions 1000 MHz to 10000 MHz 95% +2.34 dB
Field strength of the fundamental 100 kHz to 100 MHz 95% + 3.53 dB

CSA Group Bayern GmbH
Ohmstrasse 1-4 - 94342 STRASSKIRCHEN + GERMANY
Tel.: +49(0)9424-94810 - Fax: +49(0)9424-9481440
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FCC ID: VQ5-EBIIFXXX IC: 7412A-EBIIFXXX
4.4 Measurement protocol for FCC and ISED
4.4.1 General information

The Open Area test site is a listed Open Site under the Canadian Test-Sites File-No:
IC 3009A-1

The Anechoic chamber is a listed test site under the Canadian Test-Sites File-No:

IC 3009A-2

In compliance with RSS 247 testing for RSS compliance may be achieved by following the procedures set out in ANSI
C63.10 and applying the CISPR 22 limits.

4.4.1.1 Justification
The equipment under test (EUT) is configured in a typical user arrangement in accordance with the manufacturer's
instructions. A cable is connected to each available port and either terminated with a peripheral using the appropriate

impedance characteristic or left unterminated. Where appropriate, cables are manually manipulated with respect to
each other thus obtaining maximum disturbances from the unit.

4.4.1.2 Details of test procedures

The test methods used comply with CISPR Publication 22, EN 55022 - " Information technology equipment - Radio
disturbance characteristics - Limits and methods of measurement” and with ANSI C63.10 - "Testing Unlicensed
Wireless Devices". In compliance with 47 CFR Part 15 Subpart A, Section 15.38 testing for FCC compliance may be
achieved by following the procedures set out in ANSI C63.10 and applying the CISPR 22 limits.

CSA Group Bayern GmbH File No. T40058-00-10HS, page 10 of 49
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FCC ID: VQ5-EBIIFXXX IC: 7412A-EBIIFXXX

5 TEST CONDITIONS AND RESULTS

5.1 AC power line conducted emissions
For test instruments and accessories used see section 6 Part A 4.

5.1.1 Description of the test location

Test location: Shielded Room S2

5.1.2 Photo documentation of the test set-up

5.1.3 Applicable standard

According to FCC Part 15, Section 15.207(a):

Except as shown in paragraphs (b) and (c) of this Section, for an intentional radiator that is designed to be connected
to the public utility (AC) power line, the radio frequency voltage that is conducted back onto the AC power line on any
frequency or frequencies within the band 150 kHz to 30 MHz shall not exceed the given limits.

5.1.4 Description of Measurement

The measurements are performed following the procedures set out in ANSI C63.10 described under item 6.2. If the
minimum limit margin appears to be less than 20 dB with a peak mode measurement, the emissions are re-measured
using a tuned receiver with quasi-peak and average detection and recorded on the data sheets.

CSA Group Bayern GmbH File No. T40058-00-10HS, page 11 of 49
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FCC ID: VQ5-EBIIFXXX

5.1.5 Test result

Frequency range: 0.15 MHz - 30 MHz

Min. limit margin 12.33 dB at 15.357 MHz

Limit according to FCC Part 15, Section 15.207(a):

IC: 7412A-EBIIFXXX

Frequency of Emission Conducted Limit (dBuV)
(MHz) Quasi-peak Average
0.15-0.5 66 to 56 * 56 to 46 *
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency

The requirements are FULFILLED.

Remarks: For detailed test result please see the following test protocols.

CSA Group Bayern GmbH

Ohmstrasse 1-4 - 94342 STRASSKIRCHEN + GERMANY

Tel.: +49(0)9424-94810 - Fax: +49(0)9424-9481440
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FCC ID: VQ5-EBIIFXXX

5.1.6 Test protocol

Test point L1

Operation mode: Cont. Tx at 2.4 GHz
Remarks:

Connection via USB — all ports are free

IC: 7412A-EBIIFXXX

Result: passed

CISPR 22/CISPR22 B - Average/
CISPR 22/CISPR22 B - QPeak/
Meas.Peak (Phase 1)

Meas.Avg (Phase 1)

QuasiPeak (Finals) (Phase 1)
Average (Finals) (Phase 1)

A Al R
o] VAN [ N Ay L i) PRI \ iy
NN e ittt
AWy i W

150kHz

Frequency

oM 30MHz

Line: Phase 1

CISPR 22/CISPR22B

0.1815 1 44.49 19.93 64.42 34.75 19.67 54.42 Phase 1 9.84
0.1905 1 43.22 20.80 64.01 30.89 23.13 54.01 Phase 1 9.83
0.24 1 41.05 21.05 62.10 31.96 20.13 52.10 Phase 1 9.83
0.2445 1 40.89 21.05 61.94 31.55 20.40 51.94 Phase 1 9.83
0.426 2 39.56 17.77 57.33 28.42 18.91 47.33 Phase 1 9.81
0.4485 2 41.19 15.71 56.90 25.59 21.31 46.90 Phase 1 9.82
0.4665 2 42.31 14.27 56.58 29.90 16.67 46.58 Phase 1 9.82
0.645 3 29.49 26.51 56.00 16.57 29.43 46.00 Phase 1 9.81
0.7575 3 29.77 26.23 56.00 19.11 26.89 46.00 Phase 1 9.80
1.1715 3 24.49 3151 56.00 16.05 29.95 46.00 Phase 1 9.80
1.2 3 26.80 29.20 56.00 15.33 30.67 46.00 Phase 1 9.80
1.6455 4 30.04 25.96 56.00 20.73 25.27 46.00 Phase 1 9.79
1.7715 4 30.02 25.98 56.00 20.80 25.20 46.00 Phase 1 9.79
2.109 4 27.43 28.57 56.00 21.01 24.99 46.00 Phase 1 9.80
2.58 5 29.22 26.78 56.00 23.41 22.59 46.00 Phase 1 9.79
2.814 5 27.88 28.12 56.00 21.87 24.13 46.00 Phase 1 9.79
4.614 5 29.23 26.77 56.00 23.39 22.61 46.00 Phase 1 9.81
4.74 5 27.55 28.45 56.00 20.79 25.21 46.00 Phase 1 9.82
5.1915 6 33.08 26.92 60.00 25.34 24.66 50.00 Phase 1 9.83
5.5245 6 32.41 27.59 60.00 27.58 22.42 50.00 Phase 1 9.82
6.906 6 22.78 37.22 60.00 17.85 32.15 50.00 Phase 1 9.84
12.5745 7 21.19 38.81 60.00 15.72 34.28 50.00 Phase 1 10.00
13.5285 7 20.72 39.28 60.00 14.47 35.53 50.00 Phase 1 10.04
16.566 7 24.95 35.05 60.00 17.30 32.70 50.00 Phase 1 10.18
16.926 7 26.63 33.37 60.00 20.48 29.52 50.00 Phase 1 10.19
23.97 8 22.26 37.74 60.00 11.24 38.76 50.00 Phase 1 10.34
24.06 8 24.90 35.10 60.00 13.46 36.54 50.00 Phase 1 10.34

CSA Group Bayern GmbH
Ohmstrasse 1-4 - 94342 STRASSKIRCHEN + GERMANY
Tel.: +49(0)9424-94810 - Fax: +49(0)9424-9481440
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FCC ID: VQ5-EBIIFXXX IC: 7412A-EBIIFXXX
Test point N Result: passed
Operation mode: Cont. Tx at 2.4 GHz
Remarks: Connection via USB — all ports are free
CISPR 22/CISPR22 B - Average/
CISPR 22/CISPR22 B - QPeak/
Meas.Peak (Neutral)
Meas.Avg (Neutral)
QuasiPeak (Finals) (Neutral)
Average (Finals) (Neutral)
dBpv &
70
I
60
—
50
40 A (.,.
30 VN n\\ \// \\\ A r\Av N Vﬂ»«_ W,m Lﬂ%‘ W%WM‘ "
R A A T R S VS
LTI ey A T et A
o Vv
-10
150kHz 1 10M 30MHz
Frequency Line: Neutral
CISPR 22/CISPR22B
0.177 9 42.27 22.35 64.63 31.14 23.49 54.63 Neutral 9.85
0.1815 9 42.22 22.20 64.42 31.53 22.89 54.42 Neutral 9.85
0.24 9 36.85 25.25 62.10 27.01 25.09 52.10 Neutral 9.84
0.426 10 39.38 17.96 57.33 28.18 19.15 47.33 Neutral 9.81
0.4575 10 39.41 17.33 56.74 22.44 24.29 46.74 Neutral 9.82
0.4665 10 39.58 17.00 56.58 26.74 19.83 46.58 Neutral 9.82
0.8115 11 30.90 25.10 56.00 20.57 25.43 46.00 Neutral 9.81
0.8385 11 29.98 26.02 56.00 17.67 28.33 46.00 Neutral 9.81
0.933 11 29.85 26.15 56.00 18.18 27.82 46.00 Neutral 9.82
0.9375 11 29.42 26.58 56.00 18.61 27.39 46.00 Neutral 9.82
1.2045 12 29.90 26.10 56.00 18.73 27.27 46.00 Neutral 9.80
1.2135 12 28.95 27.05 56.00 19.58 26.42 46.00 Neutral 9.80
2.109 12 27.54 28.46 56.00 21.07 24.93 46.00 Neutral 9.80
3.075 13 27.07 28.93 56.00 22.85 23.15 46.00 Neutral 9.79
3.0795 13 25.83 30.17 56.00 20.96 25.04 46.00 Neutral 9.79
4.614 13 29.66 26.34 56.00 23.24 22.76 46.00 Neutral 9.81
5.1825 14 30.36 29.64 60.00 23.35 26.65 50.00 Neutral 9.82
5.43 14 32.83 27.17 60.00 27.80 22.20 50.00 Neutral 9.81
6.906 14 21.56 38.44 60.00 17.37 32.63 50.00 Neutral 9.81
11.481 15 18.65 41.35 60.00 13.49 36.51 50.00 Neutral 9.85
12.993 15 15.24 |44.76 60.00 9.26 40.74 50.00 Neutral 9.88
15.3105 15 24.49 35.51 60.00 16.83 33.17 50.00 Neutral 9.95
16.917 15 27.89 32.11 60.00 22.63 27.37 50.00 Neutral 10.00
19.992 16 19.35 40.65 60.00 15.07 34.93 50.00 Neutral 10.13
23.997 16 25.36 34.64 60.00 15.90 34.10 50.00 Neutral 9.96
24.0105 16 24.72 35.28 60.00 14.36 35.64 50.00 Neutral 9.96

CSA Group Bayern GmbH
Ohmstrasse 1-4 - 94342 STRASSKIRCHEN + GERMANY
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FCC ID: VQ5-EBIIFXXX

IC: 7412A-EBIIFXXX

Test point L1 Result: passed
Operation mode: active Connection at 2.4 GHz with logger in port 3
Remarks: Connection via USB
CISPR 22/CISPR22 B - Average/
CISPR 22/CISPR22 B - QPeak/
Meas.Peak (Phase 1)
Meas.Avg (Phase 1)
QuasiPeak (Finals) (Phase 1)
Average (Finals) (Phase 1)
80
dBpv
70
—
60
—
50
ol [

ol bl

puttedyg )
w

NERNA

o M'MWMWM 'WHWLU W"A v w il

J

A
o

Wl 4

-10

150kHz

Frequency

oM 30MHz
Line: Phase 1

CISPR 22/CISPR22B

0.1815 1 42.52 21.90 64.42 32.76 21.65 54.42 Phase 1 9.84
0.1905 1 41.06 22.95 64.01 29.10 24.91 54.01 Phase 1 9.83
0.24 1 39.54 22.56 62.10 30.97 21.13 52.10 Phase 1 9.83
0.249 1 40.25 21.54 61.79 30.36 21.44 51.79 Phase 1 9.83
0.3045 2 38.27 21.85 60.12 28.76 21.35 50.12 Phase 1 9.82
0.3135 2 38.90 20.98 59.88 27.94 21.94 49.88 Phase 1 9.82
0.462 2 41.47 15.19 56.66 28.28 18.38 46.66 Phase 1 9.82
0.4665 2 42.00 14.57 56.58 29.55 17.03 46.58 Phase 1 9.82
0.753 3 27.52 28.48 56.00 15.87 30.13 46.00 Phase 1 9.80
1.0455 3 27.63 28.37 56.00 16.41 29.59 46.00 Phase 1 9.81
1.122 3 27.48 28.52 56.00 15.14 30.86 46.00 Phase 1 9.81
1.542 4 28.43 27.57 56.00 20.27 25.73 46.00 Phase 1 9.78
1.596 4 29.52 26.48 56.00 21.65 24.35 46.00 Phase 1 9.79
1.7715 4 28.20 27.80 56.00 18.31 27.69 46.00 Phase 1 9.79
2.3925 4 29.09 26.91 56.00 22.45 23.55 46.00 Phase 1 9.79
3.0795 5 27.79 28.21 56.00 22.87 23.13 46.00 Phase 1 9.80
4.6185 5 30.66 25.34 56.00 23.10 22.90 46.00 Phase 1 9.81
4.758 5 26.43 29.57 56.00 19.57 26.43 46.00 Phase 1 9.82
4.971 6 29.72 26.28 56.00 21.09 24.91 46.00 Phase 1 9.82
5.5245 6 32.33 27.67 60.00 27.57 22.43 50.00 Phase 1 9.82
9.588 6 30.04 29.96 60.00 19.02 30.98 50.00 Phase 1 9.89
9.5925 6 28.43 31.57 60.00 17.86 32.14 50.00 Phase 1 9.89
13.254 7 36.63 23.37 60.00 24.68 25.32 50.00 Phase 1 10.03
15.3825 7 47.35 12.65 60.00 33.75 16.25 50.00 Phase 1 10.13
15.387 7 47.67 12.33 60.00 33.19 16.81 50.00 Phase 1 10.13
19.4025 8 43.49 16.51 60.00 32.18 17.82 50.00 Phase 1 10.30
19.407 8 43.98 16.02 60.00 31.33 18.67 50.00 Phase 1 10.30
27.804 8 33.25 26.75 60.00 20.77 29.23 50.00 Phase 1 10.34
28.524 8 33.53 26.47 60.00 20.77 29.23 50.00 Phase 1 10.34
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FCC ID: VQ5-EBIIFXXX IC: 7412A-EBIIFXXX
Test point N Result: passed
Operation mode: active Connection at 2.4 GHz with logger in port 3
Remarks: Connection via USB
CISPR 22/CISPR22 B - Average/
CISPR 22/CISPR22 B - QPeak/
Meas.Peak (Neutral)
Meas.Avg (Neutral)
QuasiPeak (Finals) (Neutral)
Average (Finals) (Neutral)
dBpv &
70
I
60
—
50
40 A (.,.
30 VN n\\ \// \\\ A r\Av N Vi’i»« W,m Lﬂ%‘ W%WM‘ "
R A A T R S VS
LTI ey A T et A
o Vv v
-10
150kHz 10M 30MHz
Frequency Line: Neutral
CISPR 22/CISPR22B
0.177 9 42.27 |22.35 64.63 [31.14 [23.49 54.63 | Neutral 9.85
0.1815 9 42.22  |22.20 64.42 |31.53 [22.89 54.42 | Neutral 9.85
0.24 9 36.85 |25.25 62.10 |[27.01 [25.09 52.10 | Neutral 9.84
0.426 10 39.38 17.96 57.33 |28.18 19.15 47.33 | Neutral 9.81
0.4575 10 39.41 17.33 56.74 |22.44 [24.29 46.74 | Neutral 9.82
0.4665 10 39.58 17.00 56.58 [26.74 [19.83 46.58 | Neutral 9.82
0.8115 11 30.00 |25.10 56.00 |20.57 [25.43 46.00 | Neutral 9.81
0.8385 11 29.98 | 26.02 56.00 |17.67 [28.33 46.00 | Neutral 9.81
0.933 11 29.85 |26.15 56.00 [18.18 [27.82 46.00 | Neutral 9.82
0.9375 11 29.42 | 26.58 56.00 [18.61 [27.39 46.00 | Neutral 9.82
1.2045 12 29.00 |26.10 56.00 |18.73 |27.27 46.00 | Neutral 9.80
1.2135 12 28.95 |27.05 56.00 [19.58 [26.42 46.00 | Neutral 9.80
2.109 12 27.54 |28.46 56.00 [21.07 [24.93 46.00 | Neutral 9.80
3.075 13 27.07 |28.93 56.00 [22.85 [23.15 46.00 | Neutral 9.79
3.0795 13 25.83 |30.17 56.00 |20.96 [25.04 46.00 | Neutral 9.79
4.614 13 29.66 | 26.34 56.00 [23.24 [22.76 46.00 | Neutral 9.81
5.1825 14 |30.36  |29.64 60.00 [23.35 [26.65 50.00 | Neutral 9.82
5.43 14 |32.83 |27.17 60.00 [27.80 [22.20 50.00 | Neutral 9.81
6.906 14 2156 |38.44 60.00 [17.37 [32.63 50.00 | Neutral 9.81
11.481 15 18.65 [41.35 60.00 [13.49 [36.51 50.00 | Neutral 9.85
12.993 15 15.24 |44.76 60.00 |9.26 40.74 50.00 | Neutral 9.88
15.3105 15 24.49 |35.51 60.00 [16.83 [33.17 50.00 | Neutral 9.95
16.917 15 27.89 |32.11 60.00 [22.63 |27.37 50.00 | Neutral 10.00
19.992 16 19.35 |40.65 60.00 [15.07 [34.93 50.00 | Neutral 10.13
23.997 16 25.36 | 34.64 60.00 [15.90 [34.10 50.00 | Neutral 9.96
24.0105 16 24.72 |35.28 60.00 [14.36 [35.64 50.00 | Neutral 9.96
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FCC ID: VQ5-EBIIFXXX

5.2 EBW and OBW

For test instruments and accessories used see section 6 Part MB.

5.2.1 Description of the test location

Test location: AREA4

5.2.2 Photo documentation of the test set-up

IC: 7412A-EBIIFXXX

5.2.3 Applicable standard

According to FCC Part 15, Section 15.247(a)(2):

Systems using digital modulation techniques may operate in the 902 - 928 MHz, 2400 — 2483.5 MHz and
5725 — 5850 MHz bands. The minimum 6 dB bandwidth shall be at least 500 kHz.

5.2.4 Description of Measurement

The bandwidth was measured at an amplitude level reduced from the reference level of a modulated channel by a
ratio of -6 dB. The reference level is the level of the highest signal amplitude observed at the transmitted bandwidth
at either the fundamental frequency or the first order modulation products in all typical modes of operation, including
the unmodulated carrier, even if atypical. An alternative is to use the bandwidth measurement of the analyser.

Spectrum analyser settings for EBW 6dB:

RBW: 100 kHz, VBW: 300 kHz, Detector: Max peak, Sweep time:5s, Span: 2 EBW;

Spectrum analyser settings for OBW:

RBW: 1-5% OBW, VBW: 3 RBW, Detector: Max peak, Sweeptime:5s, Span: 2 OBW;

CSA Group Bayern GmbH
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FCC ID: VQ5-EBIIFXXX IC: 7412A-EBIIFXXX

5.2.5 Test result

Channel [Centre frequency (MHz) | 6 dB bandwidth (MHz) | Minimum limit (MHz)
11 2405 1.587 0.5
18 2440 1.587 0.5
26 2480 1.582 0.5
Channel | Centre frequency (MHz) |99 % bandwidth (MHz)
11 2405 2.473
18 2440 2.466
26 2480 2.474

Limit according to FCC Part 15, Section 15.247(b)(2):
The minimum 6 dB bandwidth shall be at least 500 kHz.

The requirements are FULFILLED.

Remarks: For detailed test result please see the following test protocols.

5.2.6 Test protocols EBW 6 dB
Channel 11 (2405 MHz)

RBW 100 kHz Marker 1 [T1 ]

VBW 300 kHz ~13.34 dBm
Ref 6 dBm Att 40 dB SWT 20 ms 2.404760000 GHz
Marker| 2 [T1
o T4
2| 404227500 cHz
Marker| 3 [T1
1o g 2015 dBm
5 WW‘&@_ 2[.405815p00 GHz
= D1 —19.134 dRm—(\—fﬂ“l i’\
A "\
_,4MM" "i\// \J.f”‘ !
—50
-60
-70
-80
F-30
Center 2.405 GHz 500 kHz/ Span 5 MHz
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FCC ID: VQ5-EBIIFXXX

Channel 18 (2440 MHz)

IC: 7412A-EBIIFXXX

RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -13.60 dBm
Ref & dBm Att 40 4B SWT 20 ms 2.439763750 GHz
Marker| 2 [T1
o T ot
2| 439226R50 GHz
Marker| 3 [T1
1 P -
BT |0 T ~Z0[ 27 dEm
L 440812500 GHz

01 —19 |6 dABm

Paadk [ AW

50

F-60

70

F-80

F-90

Center 2.44 GHz 500 kHz/ Span 5 MHzZ
Channel 26 (2480 MHz)
RBW 100 kHz Marker 1 [T1 ]
VEBW 300 kHz -13.60 dBm
Ref & dBm Att 40 4B SWT 20 ms 2.480272500 GHz
Marker| 2 [T1
o T B
2|.479226R50 GHz
Marker| 3 [T1
1 P -
BED -0 T ~20[02 dBm
. 480807500 GH=z

[rz=v]
2
2 ]
01 —19 |6 dABm

N A\

F-60

70

80

F-90

Center 2.48 GHz 500 kHz/
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FCC ID: VQ5-EBIIFXXX

5.2.7 Test protocols OBW

Channel 11 (2405 MHz)

RBW 30 kHz
VBW 100 kH=z
Ref 6 dBm Att 30 dB SWT 20 ms

Marker 1

IC: 7412A-EBIIFXXX

-17

[T1 ]

.33

2.404915000

dBra
GHz

2

472500

00

MHz

10

e

T

PP
-35
403776

1
31
P50

GHz

Temp

[TT OBl

-34
406248

98
F 50

dBm
GHz

s

/,mr‘\

™

=70

F-80

F-90

Center 2.405 GHz 500 kHz/ Span 5 MHz
Channel 18 (2440 MHz)
RBW 30 kHz Marker 1 [T1 ]
VEBW 100 kHz -17.41 dBm
Ref & dBm Att 30 dB SWT 20 ms 2.440113750 GHz
OBW 2[466250p00 MH=z
Lo Fem—ITEoB
-35L46 dBm
2|.438782E00 GHz
10 = +
m emp 2 [T1 OBW]
1 -34}182 dBm
2].441248V50 GH=z
L 20 o -,
My |
30 i o
4 ,
- J M 1
—60
-70
F-80
-390
Center 2.44 CGHz 500 kHz/ Span 5 MHz
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FCC ID: VQ5-EBIIFXXX

Att

REBW 3
VBW 1
30 dB SWT 2

0 kHz
00 kHz
0 ms

Channel 26 (2480 MHz)

Marker

2

IC: 7412A-EBIIFXXX

1 [T1
-17

1
.34 dBm

.479922500 GH=z

. 473750

00 MHz

10

Ferm—t

PP
-34
. 478778

T
83 dBm
P50 GHz

F-20

Terp 2

[T1 CBEW]

-35
. 461252

35 dBm
FOO GHz

NWM f"*"‘v LT

al)

F-30
ﬁﬂ
L 4o 4

N,

70

80

F-90

Center 2.48 GHz
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FCC ID: VQ5-EBIIFXXX IC: 7412A-EBIIFXXX

5.3 Maximum peak conducted output power
For test instruments and accessories used see section 6 Part CPC 3.

5.3.1 Description of the test location

Test location: AREA4

5.3.2 Photo documentation of the test set-up

5.3.3 Applicable standard

According to FCC Part 15, Section 15.247(b)(3):
For systems using digital modulation in the 2400-2483.5 MHz the maximum peak conducted output power of the
transmitter shall not exceed 1 Watt.

5.3.4 Description of Measurement

The maximum peak conducted output power is measured using a spectrum analyser following the procedure set out
in KDB 558074, item 9.1.1. The EUT is set in TX continuous mode while measuring.

5.3.5 Test result

Test results
802.15.4, 250 kbps, TX Peak power Margin
A (dBm) limit (dBm) (dB)
Lowest frequency: CH11
Toom | Voo -2.6 30.0 -32.6
Middle frequency: CH18
Toom | Voo -2.2 30.0 -32.2
|Highest frequency: CH26
Thom | V nom -1.4 30.0 -31.4
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FCC ID: VQ5-EBIIFXXX

Peak Power Limit according to FCC Part 15, Section 15.247(b)(3):

IC: 7412A-EBIIFXXX

Frequency Peak Power Limit
(MH2) (dBm) (W)
902-928 30 1.0
2400-2483.5 30 1.0
5725-5850 30 1.0

The requirements are FULFILLED.

Remarks:
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FCC ID: VQ5-EBIIFXXX IC: 7412A-EBIIFXXX

5.4 EIRP, Defacto limit
For test instruments and accessories used see section 6 Part CPC 3.

5.4.1 Description of the test location

Test location: NONE

Remarks: Not applicable, the antenna gain is less 6 dBi.

5.5 Power spectral density
For test instruments and accessories used see section 6 Part MB.

5.5.1 Description of the test location

Test location: AREA4

5.5.2 Photo documentation of the test set-up

5.5.3 Applicable standard

According to FCC Part 15, Section 15.247(e):

For digitally modulated systems, the power spectral density radiated from the intentional radiator to the antenna shall
not be greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission. This power spectral
density shall be determined in accordance with the provisions of paragraph (b) of this section. The same method of
determining the radiated output power shall be used to determine the power spectral density.
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FCC ID: VQ5-EBIIFXXX IC: 7412A-EBIIFXXX

5.5.4 Description of Measurement

The measurement is performed using the procedure 10.2 set out in KDB-558074. Therefore the PKPSD is measured
conducted. The max peak is located and measured with the spectrum analyser and the marker set to peak. A
transducer is used to compensate the insertion loss of the cable.

Spectrum analyser settings:
RBW: 3 kHz, VBW: 10 kHz, Detector: Peak, Sweep time: Auto

5.5.5 Test result

Test results conducted
802.15.4, 250 kbps, 1 TX PD[Pmax] | AntennaGain | EIRP | EIRP Limit| Margin
(dBm/3kHz) (dBi) dBm) |(dBm/3kHz)| (dB)
Lowest frequency: 2405 MHz
Tom | Viom -24.6 5.0 -19.6 14.0 -33.6
Middle frequency: 2440 MHz
Toom | V nom -24.8 5.0 -19.8 14.0 -33.8
Highest frequency: 2480 MHz
Tom | Viom -25.2 5.0 -20.2 14.0 34,2

Power spectral density limit according to FCC Part 15, Section 15.247(e):

Frequency Power spectral density limit (EIRP)
(MHz) (dBm/3 kHz)
2400 - 2483.5 14

The requirements are FULFILLED.

Remarks: For detailed test result please see the following test protocols.
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FCC ID: VQ5-EBIIFXXX IC: 7412A-EBIIFXXX

5.5.6 Test protocols
Channel 11 (2405 MHz)

MultiView ‘| Spectrum l ‘

Ref Level 0.00 dsm = RBW 3 Kz
ALt 1008 SWT 1.4 ms(~12ms) ® VBW 10kHz Mode Auto FFT

MI[1 m
2.4049; 1

.J"*w\ Sl ey | g S|
J .

-30 derm I { LuLC

Bl
et

.
Wmm‘m‘h,\
\
i

-50 dem -+ i

-6 dBm

-70 dBm

-E0 dBi

-a B

CF 2.405 GHz 10000 pts 250.0 kHz, Span 2.5 MHz

Channel 18 (2440 MHz)
MultiView | Spactrum l

Ref Level 0.00 dBm ® RBW 3 kHz

Att 1D0dB SWT 1.4 me(~12 me) ® VBW 10 kHz Mode Auto FFT
TDF

T Frequeiicy Sweep

M1[1] -24.76 dBm|
2439928880 GHZ|

o A A N P

w0
i I

-&0 dF

70 df

-0 o

-90 ck

CF2.44GHz 10000 pts 250.0kfiz Span 2.5 MHz

Channel 26 (2480 MHz)
MultiView | Spactrum l

RefLevel 0.00 dBm ® RBW 3 kHz
Att 10dB SWT 1.4 me(~12ms) ® VBW 10 kHz Mode Auto FFT

TDF

T Frequeiicy Sweep

M1[1] -25.23 dBm|
2480445380 GHZ|

I il | [T

50 o
I {
-60 df
70 df
B0
-a0
CF 2.48 GHz 10000 pts 250.0 kHz Span 2.5 MHz
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FCC ID: VQ5-EBIIFXXX IC: 7412A-EBIIFXXX

5.6 Radiated emissions in restricted bands
For test instruments and accessories used see section 6 Part SER 2, SER 3.

5.6.1 Description of the test location

Test location: OATS 1

Test location: Anechoic Chamber 1

Test distance: 3m

Test distance: 1 m (for frequencies > 18GHz)

5.6.2 Photo documentation of the test set-up

=

Anechoic chamber (1 GHz — 18 GHz)

‘-"““‘....-
- -’.-‘---.-.r‘!.‘ ‘
cTeTewerewssCs@EEIENR) ,
T T m———ke a0 A

coassduNlo
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FCC ID: VQ5-EBIIFXXX IC: 7412A-EBIIFXXX

5.6.3 Applicable standard

According to FCC Part 15, Section 15.205(a):
In addition, radiated emissions which fall in the restricted bands, as defined in Section 15.205(a), must also comply
with the radiated emission limit specified in Section 15.209(a).

5.6.4 Description of Measurement

The restricted bands are measured radiated. The span of the spectrum analyser is set wide enough to capture the
restricted band and measure the peak level of the emission operating on the channel closest to the band edge, as
well as any modulation products which fall outside of the authorized band of operation. The restricted bands are
measured falling emissions into it and the nearest restricted band are checked for emissions also the restricted band
for the harmonics of the carrier.
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FCC ID: VQ5-EBIIFXXX IC: 7412A-EBIIFXXX

EMC Test receiver settings for SER2:
RBW: 120 MHz, Detector: Quasi peak, Mes. Time: 1 s,

Spectrum analyser settings for SER3:
RBW: 1 MHz, VBW: 3 MHz, Detector: Max. peak, Trace: Max. hold, Sweep: Auto

Due to the small output power the spurious emissions are measured > 1 GHz RBW 1 MHz and against the general
limit.
5.6.5 Testresult

Emissions 30 MHz — 1000 MHz

Test conditions: TX continuous
CH11, Pre-scan Test results
Start f Stop f RBW Maximum emission Limit Margin S
(MHz) (MHz) (kHz) (MHz) (dBuVv/m) (dBuVv/m) (dB)
30 1000 120 58.00 28.6 40.0 -11.4 QP
30 1000 120 256.00 35.8 46.0 -10.2 QP
30 1000 120 304.00 43.0 46.0 -3.0 QP
30 1000 120 336.00 39.4 46.0 -6.6 QP
30 1000 120 368.00 40.6 46.0 -5.4 QP
30 1000 120 963.00 37.5 54.0 -16.5 QP
Measurement uncertainty +6 dB
Test conditions: TX continuous
CH18, Pre-scan Test results
Start f Stop f RBW Maximum emission Limit Margin ST
(MHz) (MHz) (kHz) (MHz) (dBuV/m) (dBpuV/m) (dB)
30 1000 120 58.00 27.6 40.0 -12.4 QP
30 1000 120 256.00 37.9 46.0 -8.1 QP
30 1000 120 304.00 43.6 46.0 -2.4 QP
30 1000 120 368.00 41.3 46.0 -4.7 QP
30 1000 120 868.00 36.6 46.0 -9.4 QP
30 1000 120 963.00 37.6 54.0 -16.4 QP
Measurement uncertainty 6 dB
Test conditions: TX continuous
CH26, Peak pre-scan Test results
Start f Stop f RBW Maximum emission Limit Margin S
(MHz) (MHz) (kHz) (MHz) (dBuVv/m) (dBuVv/m) (dB)
30 1000 120 58.00 20.9 40.0 -19.1 QP
30 1000 120 256.00 36.8 46.0 -9.2 QP
30 1000 120 272.00 38.6 46.0 -7.4 QP
30 1000 120 304.00 44.4 46.0 -1.6 QP
30 1000 120 368.00 41.3 46.0 -4.7 QP
30 1000 120 868.00 36.6 46.0 -9.4 QP
Measurement uncertainty +6 dB
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FCC ID: VQ5-EBIIFXXX IC: 7412A-EBIIFXXX

Emissions 1 GHz — 25 GHz

Test conditions: TX continuous
CH11, Peak pre-scan Test results
Start f Stop f RBW Maximum emission AVLimit Margin B
(MHz) (MHz) (kHz) (MHz) | (dBpv/m) | (dBpv/m) (dB) stector
1000 2400 1000 1199.00 47.1 54.0 -6.9 Pk
2483.5 4000 1000 2493.50 46.7 54.0 -7.3 Pk
4000 8000 1000 4810.40 64.6 54.0 10.6 Pk
4000 8000 1000 4810.40 52.4 54.0 -1.6 AV
4000 8000 1000 7213.80 62.7 54.0 8.7 Pk
8000 12000 1000 11961.00 53.9 54.0 -0.1 Pk
12000 18000 1000 17843.75 55.6 54.0 1.6 Pk
12000 18000 1000 17843.75 53.5 54.0 -0.5 AV
18000 25000 1000 19632.63 47.4 54.0 -6.6 Pk
Measurement uncertainty +6 dB
Note: Up from 7.5 GHz to 25 GHz only noise could be observed.
Test conditions: TX continuous
CH18, Peak pre-scan Test results
Start f Stop f RBW Maximum emission AVLimit Margin Detector
(MHz) (MHz) (kHz) (MHz) (dBuV/m) (dBuVv/m) (dB)
1000 2400 1000 1598.00 44.7 54.0 -9.3 Pk
2483.5 4000 1000 2496.00 44.3 54.0 -9.7 Pk
4000 8000 1000 4879.00 54.3 54.0 0.3 Pk
4000 8000 1000 4879.00 52.4 54.0 -1.6 AV
8000 12000 1000 11952.00 54.4 54.0 0.4 Pk
8000 12000 1000 11952.00 52.1 54.0 -1.9 AV
12000 18000 1000 17828.00 57.3 54.0 3.3 Pk
12000 18000 1000 17828.00 53.6 54.0 -0.4 AV
18000 25000 1000 18101.25 47.4 54.0 -6.7 Pk
Measurement uncertainty 16 dB
Note: Up from 7.5 GHz to 25 GHz only noise could be observed.
Test conditions: TX continuous
CH26, Peak pre-scan Test results
Start f Stop f RBW Maximum emission AVLimit Margin Detector
(MHz) (MHz) (kHz) (MHz) (dBpV/m) (dBpV/m) (dB)
1000 2400 1000 1597.00 45.8 54.0 -8.2 Pk
2483.5 4000 1000 2631.00 43.0 54.0 -11.0 Pk
4000 8000 1000 4959.00 53.8 54.0 -0.2 Pk
8000 12000 1000 11915.00 54.6 54.0 0.6 Pk
8000 12000 1000 11915.00 50.9 54.0 -3.1 AV
12000 18000 1000 17894.00 58.3 54.0 4.3 Pk
12000 18000 1000 17894.00 53.7 54.0 -0.3 AV
18000 25000 1000 21060.53 47.4 54.0 -6.6 Pk
Measurement uncertainty +6 dB
Note: Up from 7.5 GHz to 25 GHz only noise could be observed.
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FCC ID: VQ5-EBIIFXXX

IC: 7412A-EBIIFXXX

Radiated limits according to FCC Part 15 Section 15.209(a) for spurious emissions which fall in restricted bands:

Frequency Field strength of spurious emissions Measurement distance
(MH2) (UV/m) dB(uV/m) (metres)
0.009-0.490 2400/F (kHz) 300
0.490-1.705 24000/F (kHz) 30
1.705-30 30 29.5 30
30-88 100 40 3
88-216 150 43.5 3
216-960 200 46 3
Above 960 500 54 3

Restricted bands of operation:

The field strength of emissions appearing within these frequency bands shall not exceed the limits shown in Section

15.209
MHz MHz GHz

0.090 -0.110 16.42 — 16.423 399.9-410 45-515
0.495 — 0.505 16.69475 — 16.69525 608 — 614 5.35 -5.46
2.1735 — 2.1905 16.80425 — 16.80475 960 — 1240 7.25-7.75
4,125 —-4.128 25.5 - 25.67 1300 — 1427 8.025-8.5
417725 -4.17775 37.5-38.25 1435 - 1626.5 9.0-9.2
4.20725 - 4.20775 73 —-74.6 1645.5 — 1646.5 9.3-9.5
6.215 -6.218 74.8 —75.2 1660 - 1710 10.6 —12.7
6.26775 — 6.26825 108 —121.94 1718.8 —1722.2 13.25-13.4
6.31175 — 6.31225 123 -138 2200 — 2300 14.47 — 145
8.291 — 8.294 149.9 — 150.05 2310 — 2390 15.35-16.2
8.362 — 8.366 156.52475 — 156.52525 2483.5 — 2500 17.7-21.4
8.37625 — 8.38675 156.7 — 156.9 2690 — 2900 22.01 -23.12
8.41425 — 8.41475 162.0125 - 167.17 3260 — 3267 23.6 —24.0
12.29 —12.293 167.72 —-173.2 3332 - 3339 31.2-31.8
12.51975 — 12.52025 240 — 285 3345.8 — 3358 36.43 — 36.5
12.57675 — 12.57725 322 -335.4 3600 — 4400 Above 38.6

The requirements are FULFILLED.

Remarks:

The measurement was performed up to the 10" harmonic. For detailed test results please see the

following test protocols. The worst case plots are shown only.

CSA Group Bayern GmbH
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FCC ID: VQ5-EBIIFXXX IC: 7412A-EBIIFXXX

5.6.6 Test protocols radiated emissions SER3

Channel 11
Multi¥iew Rad 1-4 @ Rad 4-12 E][ Rad 12-18 E}[ CPR E][ Rad 8-12 [Z][
Ref Level 117.00 dBuv/m RBW 1 MHz
Att 10dB  SWT 6.01 ms & ¥YBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

M1[1] 42.45 dBpv/m
1.594302 GHz

110 dBpv/m:

100 dBpw/m

90 dBpv/m

90 depv/m

H2 74,000 dBpv/im

70 dep/m

60 dBpifm

H1 54.000 dBp/m

S0 dBpv/m
OO T S N 0
W WWMMWWWM,J PO KTRYRRRANINRY "o e o

20 dBpv/m
1.0 GHz 6001 pts 300.0 MHz/ 4.0 GHz
2 Marker Peak List
No X-Value ¥-Value No | X-Value ¥-Value |
1 1.199220 GHz 47.093 dBuv/m 5] 2.405520 GHz 96,253 cBLv/m
2 1.329700 GHz 42.150 dBuv/m 7 2.493500 GHz 46.729 dBuv/m
3 1.599150 GHz 45.047 dBpv/m g 2.549490 GHz 42,348 dBuv/m
4 1.732130 GHz 46.247 dBuv/m =] 2.552990 GHz 42,541 dBuvim
5 2.127560 GHz 41.880 dBuv/m 10 2.663970 GHz 43,399 dBpv/m
( Multi¥iew I Rad 1-4 E]] Rad 4-12 E][ Rad 12-18 E][ PR E][ Rad 8-12 [I][ g
Ref Level 117.00 dBuv/m RBW 1 MHz
ALt 10dB  SWT 32 ms @ VBW 3 MHz Mode Auto Sweep

TOF

1 Frequency Sweep

M1[1] 62.70 dBp¥/m
7.213800 GHz

110 dBpv/m

100 depv/m

90 depfm

30 dBy,

H1 74.000 dBpfm

70 dBpfm

60 dBpv/m

HZ 54.000 gBpm
50 depvfm I WWWMMW

bt

30 dBpv/m
52
Szlu dBp/m:
4.0 GHz 8751 pts 800.0 MHz/ 12.0 GH=z
2 Marker Peak List
No | X¥-Value ¥-Value No | X-Value ¥-Value |
1 4.810420 GHz 64.584 dBuv/m 3 7.213800 GHz 62.697 dBuv/m
2 4.997830 GHz 438.243 dBuv/m 4 11.961150 GHz 53.859 dBv/m
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FCC ID: VQ5-EBIIFXXX

1 Frequency Sweep

-
Multiview I Rad 1-4 E][ Rad 4-12 E]] Rad 12-18

IC: 7412A-EBIIFXXX

o

o

(]

Ref Level 107.00 dBuv/m RBW 1 MHz
Att 0dB SWT 24 ms @ VBW 3 MHz Mode Auto Sweep
TOF

3 Marker Table

Type | Ref | Trc | X-Value

| ¥-Value

M2[2] 53.46 dBpv/m
100 dBpv/m 17.843750 GHz|
M1[1] 55.65 dBpV/m
90 dBpv/m 17.843750 GHz|
80 dBpv/m
H1 74000 depi/m
70 dBpv/m
60 dBpv/m
H2 54,000 dBv/m
el
30 dBpv/m
20 dBpv/m
52
(i ey
12.0 GHz 12000 pts 600.0 MHz/ 18.0 GH=z
2 Marker Peak List
No | X¥-Value ¥-Value No X-Value ¥-Value |
1 12312250 GHz 47.074 dBuv/m 3 17.990750 GHz 58.132 dBuv/m
2 14.523750 GHz 51.781 dBuv/m

Function Function Result

M1 1 17.84375 GHz 55.65 dBpV/m
M2 2 17.84375 GHz 53.46 dBpV/m
Multiview | Spectrum E]

Ref Level 89.00 dBuw/m

80 dBpv/m

Att 0dB SWT 28 ms ® VBW 3 MHz
TDF

1 Frequency Sweep

® RBW 1 MHz

Mode Auto Sweep

M1[1] 48.34 dBpV/m

18.044250 GHz

H2 74,000 dBpv/m

70 dBpv/m

60 depv/m

H1 54.000 depv/m
dBpv/m:

30 depv/m

20 depv/m

10 dBpv/m

0 dBpv/m

18.0 GHz

14001 pts

700.0 MHz/ 25.0 GHz

2 Marker Peak List
Mo | X-Value

¥-Value

X-Value ¥-Value |

1 18.044250 GHz
2 19.632630 GHz

CSA Group Bayern GmbH
Ohmstrasse 1-4 - 94342 STRASSKIRCHEN + GERMANY
Tel.: +49(0)9424-94810 - Fax: +49(0)9424-9481440

48.338 dBpv/m
47.386 dBuv/m
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FCC ID: VQ5-EBIIFXXX IC: 7412A-EBIIFXXX

1 Multi¥iew I Rad 1-4 E][ Rad 4-12 E][ Rad 12-18 E}[ CPR E][ Rad 8-12 E]] Rad 4122 @1
Ref Level 117.00 dBuv/m RBW 1 MHz
Att 10dB & SWT 15 @ VBW 3 MHz Mode Auto Sweep
TOF
1 Frequency Sweep 1RM C
M1[1] 52.43 dBpV/m
110 dep/m 4.8109750 GHz
100 dBpvm
90 dBpv/m
80 dBpv/m
H1 74.000 depv/m
70 depv/m
60 dBpv/m
HZ 54.000 dewvim e
! Y
50 dBpv/m N
40 depv/m
30 dEpv/m
52 4
[ i dapvm
CF 4.810125 GHz 1000 pts 2.0 MHz/ Span 20.0 MHz
2 Marker Peak List
No | X-Value | ¥-Value No X-Value ¥-Value |
1 4.610975 GHz 52.432 dBuv/m
Channel 18
Multi¥iew Rad 1-4 @ Rad 4-12 E][ Rad 12-18 E}[ CPR E][ Rad 8-12 E]I Rad 412 2 E][
Ref Level 117.00 dBuv/m RBW 1 MHz
Att 10dB  SWT 6.01 ms & ¥YBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

M1[1] 44.37 dBpv,/m
110 depv/m 1.594302 GHz
100 dBpv/m
90 dBpv/m E
80 depv/m
H2 74,000 dBpv/m
70 depv/m
60 dBpv/m j
H1 54.000 dBuv/m |
50 dBpv/m
My J q
40 Bw...i i ﬁ ? f‘ i
Mmm ‘w m i el el b b st St e b 4 W‘r\'
‘ W A M { o Mt g i W
20 dBpv/m
1.0 GHz 6001 pts 300.0 MHz/ 4.0 GHz
2 Marker Peak List
No X-Value Y-Value No X-Value ¥-Value
1 1194720 GHz 42.243 dBpv/m 5] 2.422010 GHz 61.604 dBpv/m
2 1.331190 GHz 41.362 dBuv/m 7 2.440510 GHz 95.789 dBuv/m
: iz ik A R 3 e
. z . L . z ) P
5 1.863610 GHz 43.807 dBuv/m 10 2.664470 GHz 41,979 dBuv/m
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FCC ID: VQ5-EBIIFXXX IC: 7412A-EBIIFXXX

-
Multiview I Rad 1-4 E]] Rad 412 @[ Rad 12-18 E}[ CPR E][ Rad 8-12 E]I Rad 4122 E][

Ref Level 117.00 dBuv/m RBW 1 MHz
Att 10dB  SWT 32 ms @ ¥YBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

110 dBpv/m:

M1[1] 41.91 dBuv/m

1

4.809200 GHz

100 dBpw/m

90 dBpv/m

90 depv/m

H1 74,000 dBp/m

70 dep/m

60 dBpifm

Hz 54.000 ‘dBqu

S0 dBpv/m

30 dBpv/m
52

Szlu dBps/m
4.0 GHz 16001 pts 800.0 MHz/ 12.0 GHz
2 Marker Peak List

No | X-Value ¥-Value No | X-Value ¥-Value |

1 4.879200 GHz 54.285 dBpv/m 3 11.952250 GHz 54,376 dBpv/m
2 7.857010 GHz 52.915 dBuv/m

s
Multi¥ievs I Rad 1-4 E][ Rad 4-12 E]] Rad 12-18 E] CPR j Rad 8-12 E][ Rad 412 2 E]l

Ref Level 107.00 dBuv/m RBW 1 MHz
ALt 0dB SWT 24 ms @ VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

M1[1] 55.68 dBpV/m
100 depi/m 17.927250 GHz|
90 depfm
80 depfm
H1 74,000 dBp/m
70 depfm
60 dBpifm

H2 54000 depvim

30 dapwim
20 dBpw/m
sz
[T ey
12,0 GHz 12000 pts 600.0 MHz/ 18.0 GHz
2 Marker Peak List
No | X-Value ¥-Value No | X-Value ¥-Value |
1 12090750 GHz 47.070 dBuY/m 3 17.828750 GHz 57.335 dBv/m
2 14.550250 GHz 51.999 dBuv,/m
3 Marker Table
Type | Ref | Trc | X-Value Y-value Function Function Result
M1 1 17.92725 GHz 55.68 dBpV/m
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1 Frequency Sweep

@)=
\ roup
FCC ID: VQ5-EBIIFXXX IC: 7412A-EBIIFXXX
MultiView 5| Spectrum
Ref Level 89.00 dBpv/m & RBW 1 MHz
Att 0dB SWT 28 ms ® VBW 3 MHz Mode Auto Sweep
TOF

Mi[1] 48.56 dBp\/m

s

Pulti¥iew I Rad 1-4 E][ Rad 4-12

E][ e E][ o

) O

_— 24.902260 GHz
Hz 74,000 dBpv/m
70 dBpfm
60 dBpfm
H1 54,000 dBpv/m T
54 dBpv/m
ki bkt %
30 depvfm
20 depvm
10 depv/m
0 dBpv/m
18.0 GHz 14001 pts 700.0 MHz/ 25.0 GHz
2 Marker Peak List
No | X-Value ¥-Value No | X-Value ¥-Value |
1 18.101240 GHz 47.345 dBuvim 2 24.902260 GHz 48.557 dBuv/m

ALt
TOF

Ref Level 117.00 dBuv/m

10dB SWT 1 ms

1 Frequency Sweep

RBW 1 MHz
VBW 3 MHz Mode Auto Sweep

110 dBpv/m

M1[1] 52.37 dBpV/m
4,8797900 GHz|

1Rm

100 depv/m

90 depfm

30 dBy,

H1 74.000 dBpfm

70 dBpfm

60 dBpv/m

M1

H2 54,000 dBpv/m

50 depfm

At i

ML Jtotdp b it bbbty b A

30 depv/m

52 ¥

jt-51
ZU dBp/m:

CF 4.88 GHz

1000 pts

2.0 MHz/ Span 20.0 MHz

No |

2 Marker Peak List

X-Value

¥-Value

No | X-Value ¥-Value

1

4.879790 GHz

52.374 dBu¥/m

CSA Group Bayern GmbH
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Channel 26
Multi¥iew Rad 1-4 @ Rad 4-12 E][ Rad 12-18 E}[ CPR E][ Rad 8-12 E]I Rad 412 2 E][
Ref Level 117.00 dBuv/m RBW 1 MHz
Att 10dB  SWT 6.01 ms & ¥YBW 3 MHz Mode Auto Sweep
TOF
1 Frequency Sweep
M1[1] 44,70 dBuv/m
110 dep/m 1.594302 GHz,
100 dBpvm
i
90 dBpv/m
80 dBpv/m
HZ 74.000 dB/m
70 depv/m
60 dBpv/m
H1 54.000 dBp/m
S0 dBpv/m T . L
40 douvim ) inn . P ij 7
“WWM i ‘ i \.MM‘F " "f.,qlﬁ-'.“ (TP AT e T
20 dBpv/m
1.0 GHz 6001 pts 300.0 MHz/ 4.0 GHz
2 Marker Peak List
No X-Value Y-Value No X-Value Y-Value
1 1196220 GHz 43,653 dBuv/m 5] 1.877600 GHz 44678 cBLv/m
2 1.197720 GHz 43.846 dBuv/m 7 2.480500 GHz 95.784 dBuv/m
3 1.597150 GHz 45.801 dBpv/m g 2.631480 GHz 42,961 dBuv/m
4 1.669140 GHz 42.377 dBpv/m 9 2.664470 GHz 42,385 dBpv/m
5 1.729130 GHz 43.733 dBuv/m 10 2.768460 GHz 42,941 dBpv/m
( Multi¥iew I Rad 1-3 E]] Rad 4-12 E][ Rad 12-18 E][ CPR E][ Rad 8-12 E][ Rad 4-12 2 E]l g
Ref Level 117.00 dBuv/m RBW 1 MHz
ALt 10dB  SWT 32 ms @ VBW 3 MHz Mode Auto Sweep

TOF

1 Frequency Sweep

M1[1] 41.30 dBp¥/m
4.809200 GHz

110 dBpv/m

100 depv/m

90 depfm

30 dBp,

H1 74.000 dBpfm

70 depfm

60 dBpv/m

Hz 54.000 ‘dBqum

50 dep/m

30 dBRV/m
52
Szlu dBp/m:
4.0 GH=z 16001 pts 800.0 MHz/ 12.0 GH=z
2 Marker Peak List
No | X-Value ¥-Value No | ¥-Value ¥-Value |
1 4.9591%0 GHz 53.809 dBuY/m 3 9.006940 GHz 52.763 dBuvim
2 7.949500 GHz 52.573 dBpv/m 4 11.915760 GHz 54,619 dBpv/m
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FCC ID: VQ5-EBIIFXXX

-

Multiview Rad 1-4

Rad 4-12

Ref Level 107.00 dBuv/m

TOF

1 Frequency Sweep

100 dBy

Att 0dB  SWT 24 ms

e

IC: 7412A-EBIIFXXX

o

o

aC 0|

RBW 1 MHz

VBW 3 MHz

Mode Auto Sweep

M1[1] 52.70 dBpv/m

17.927250 GHz

90 dBuv/m

20 dBuv/m

70 dBpv/m

H1 74,000 dBp/m

60 dBpv/m

HE 54000 dBpvm

ED dBpv/m

30 dBpv/m

[ BTRISSEY

20 depv/m

jv51
LU dBp/m:

52

12.0 GHz

12000 pts

600.0 MHz/

18.0 GHz

2 Marker Peak List
No |

X-Value

¥-Value No

X-Value

¥-Value |

3 Marker Table

1 12.053750 GHz
2 14.525250 GHz

X-Value

47.548 dBuv¥/m 3
51.740 dBuv/m

| ¥-Value |

17894250 GHz

Function

58,322 dBpV/m

Function Result

Type | Ref | Trc |
M1 1

17.92725 GHz

54.70 dBpV/m

Ref Level £9.00 dBuv/m

TOF

1 Frequency Sweep

80 depfm

MultiView | Spectrum

& RBW 1 MHz

ALt OdB SWT 28 ms ® VBW 3 MHz

Mode Auto Sweep

M1[1] 44.95 dBp¥/m

22.788410 GHz

H2 74,000 dBpv/m

70 depfm

60 depv/m

H1 54.000 dBpy/rr

S0 aBu '

30 depv/m

20 depv/m

10 depv/m

0 dBpv/m

18.0 GHz

14001 pts

700.0 MHz/

25.0 GHz

2 Marker Peak List

X-Value

¥Y-Value No

X-Value

¥-Value |

No |
1

18.176740 GHz
2 21.060530 GHz

47.578 dBpv/m 3
47.413 dBpv/m

24,.356300 GHz

48.251 dBpv/m

CSA Group Bayern GmbH

Ohmstrasse 1-4 - 94342 STRASSKIRCHEN + GERMANY

Tel.: +49(0)9424-94810 - Fax: +49(0)9424-9481440

File No. T40058-00-10HS, page 38 of 49

Rev. No. 4.0, 2015-04-17




Vo
\@ / grs:up

FCC ID: VQ5-EBIIFXXX IC: 7412A-EBIIFXXX

Multi¥iew I Rad 1-4 EH Rad 4-12 EI Rad 12-18 EI CPR EH Rad $-12 E]] Rad 412 2 [I]l

Ref Level 117.00 dBuv/m RBW 1 MHz
Att 10dB  SWT 1 ms @ VBW 3 MHz Mode Auto Sweep
TCF

1Rm I¥g
M1[1]  53.27 dBpV/m
49610300 GHz

1 Frequency Sweep

110 dBpv/m

100 dBpw/m

90 dBuv/m

30 dep/m

H1 74,000 dBp/m

70 dBpv/m

60 dBpv/m
r1
HZ 54.000 dBu/m

WM

50 dBy, \HH

Wﬁv 4, A oy i Moy o, Lo Poarhih, o s el bbb Ao e e P A g g et Wl sttt ph ) b bohr S

30 depfm
52 4

s
ZU dBps/m
CF 4.96 GHz 1000 pts 2.0 MHz/ Span 20.0 MHz

2 Marker Peak List
No | X-Value ¥-Value No | X-Value ¥-Value |
1 4961030 GHz 53.275 dBuv/m
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FCC ID: VQ5-EBIIFXXX IC: 7412A-EBIIFXXX

5.7 Unwanted emissions, conducted

For test instruments and accessories used see section 6 Part SEC 1-3.

5.7.1 Description of the test location

Test location: AREA4

5.7.2 Photo documentation of the test set-up

5.7.3 Applicable standard

According to FCC Part 15, Section 15.247(d):

In any 100 kHz bandwidth outside the frequency bands 2400 — 2483.50 MHz and 5725 — 5850 MHz, the digitally
modulated radio frequency power that is produced by the intentional radiator shall be at least 20 dB below that in the
100 kHz bandwidth within the band that contains the highest level of the desired power, based on either an RF
conducted or an radiated measurement. Attenuation below the general limits specified in Section 15.209(a) is not
required. In addition, radiated emissions which fall in the restricted bands, as defined in Section 15.205(a), must also
comply with the radiated emission limit specified in Section 15.209(a) (see Section 15.205(c)).

5.7.4 Description of Measurement

The spurious emissions are measured conducted using a spectrum analyser in a test setup following the procedures
set out in KDB 558074 for DTS. The transmitter is set to the lowest operating frequency (CH11), the middle (CH18)
and to the highest operating frequency (CH26). The frequency spectrum outside from the operating frequency range
(2400 - 2483.5 MHz) is scanned for emissions that exceed the limit. The measurement is performed at normal test
conditions in modulated TX continuous mode.

Spectrum analyser settings for SEC 1-3:
RBW: 100 kHz, VBW: 300 kHz, Detector: Max. peak, Trace: Max. hold, Sweep: Auto
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5.7.5 Test result

According to FCC Part 15, Section 15.205(a):

FCC ID: VQ5-EBIIFXXX

IC: 7412A-EBIIFXXX

In addition, radiated emissions which fall in the restricted bands, as defined in Section 15.205(a), must also comply

with the radiated emission limit specified in Section 15.209(a).

Test conditions: TX continuous
CH11, Pre-scan Test results
Start f Stop f RBW Maximum emission Limit Margin 5
(MHz) (MHz) (kHz) (MHz) (dBm) 20dB down (dB) etector
30 1000 100 239.99 -569.7 -34.0 -25.7 Pk
1000 2400 100 2400.00 -57.2 -34.0 -23.2 Pk
2483.5 4000 100 2548.83 -69.8 -34.0 -35.8 Pk
4000 25000 100 4810.08 -45.4 -34.0 -11.4 Pk
4000 25000 100 7215.00 -60.4 -34.0 -26.4 Pk
4000 25000 100 9620.13 -69.4 -34.0 -35.4 Pk
Measurement uncertainty +3 dB
Test conditions: TX continuous
CH18, Pre-scan Test results
Start f Stop f RBW Maximum emission Limit Margin Detector
(MHz) (MHz) (kHz) (MHz) (dBm) 20dB down (dB)
30 1000 100 304.00 -61.1 -34.0 -27.1 Pk
1000 2400 100 2400.00 -78.5 -34.0 -44.5 Pk
2483.5 4000 100 2483.50 -79.5 -34.0 -45.5 Pk
4000 25000 100 4880.01 -44.3 -34.0 -10.3 Pk
4000 25000 100 7320.00 -63.0 -34.0 -29.0 Pk
4000 25000 100 9759.99 -75.5 -34.0 -41.5 Pk
Measurement uncertainty +3 dB
Test conditions: TX continuous
CH26, Pre-scan Test results
Start f Stop f RBW Maximum emission Limit Margin Detector
(MHz) (MHz) (kHz) (MHz) (dBm) 20dB down (dB)
30 1000 100 303.99 -59.8 -34.0 -25.7 Pk
1000 2400 100 2400.00 -76.2 -34.0 -42.2 Pk
2483.5 4000 100 2483.50 -53.9 -34.0 -19.9 Pk
4000 25000 100 4960.02 -45.3 -34.0 -11.3 Pk
4000 25000 100 7440.12 -63.8 -34.0 -29.8 Pk
4000 25000 100 16828.88 -74.2 -34.0 -40.2 Pk
Measurement uncertainty +3 dB
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Limit according to FCC Part 15, Section 15.247(d) for emissions falling not in restricted bands:

In any 100 kHz bandwidth outside the frequency bands 2400 — 2483.50 MHz and 5725 — 5850 MHz, the digitally
modulated radio frequency power that is produced by the intentional radiator shall be at least 20 dB below that in the
100 kHz bandwidth within the band that contains the highest level of the desired power, based on either an RF
conducted or an radiated measurement. Attenuation below the general limits specified in Section 15.209(a) is not

required.
Frequency Spurious emission limit
(MH2z)
Below 1000 20 dB below the highest level of the desired power
Above 1000 20 dB below the highest level of the desired power

The requirements are FULFILLED.

Remarks: For detailed test result please see the following test protocols.

5.7.6 Test protocols spurious emissions conducted

Determination of the reference level and limit

Multiview | Spectrum l [Z]
Ref Level 7.00 dBm ® RBW 100 kHz
Att 17 dB  SWT 41.75 15 (~197 ms) ® ¥YBW 300 kHz  Mode Auto FFT
1 Frequency Sweep
M1[1] -14.01 dBm
2.404951630 GHz
0 dBm
-10 dBm
M1
-20 dBrm ‘“f,_h/
AEI'BEV“//_/_\
-40 dBm
-50 derm
-60 dBm
-70 dBm
-80 dBrm
-90 dBm
CF 2.405 GHz 10000 pts 250.0 kHz/ Span 2.5 MHz

Determination of the limit:

Reference level =-14.01 dBm;

Applicable method is 20 dB down from reference level.
Limit =-14.01 dBm — 20 dB =-34.01 dBm;

CSA Group Bayern GmbH
Ohmstrasse 1-4 - 94342 STRASSKIRCHEN + GERMANY
Tel.: +49(0)9424-94810 - Fax: +49(0)9424-9481440

File No. T40058-00-10HS, page 42 of 49

Rev. No. 4.0, 2015-04-17




A7\
\@ ) g?:up

FCC ID: VQ5-EBIIFXXX

IC: 7412A-EBIIFXXX

Plots of spurious emissions conducted out of operating frequency bands (-20 dBc):

Channel 11:

] Spectrum 2 l

MultiView E!{ Spectrum

® RBW 100 kHz

Ref Level 300 dBm
Att 13 dB

SWT 100 ms ® VBW 300 kHz

Mode Auto Sweep

1 Frequency Sweep
0dem M1[1] -57.19 dBm
2.4000000 GHz
-10 dBrm mM2[1] -84.17 dBm
K 2.4835000 GHz
-20 dBm
-30 dBm:
H1 -34.010 dem
-40 dern:
-50 dBm
60 deri®
" Ll
§ |l
-90 dBm: ‘
30.0 MHz 100000 pts 397.0 MHz/ 4.0 GHz
2 Marker Peak List
No | X-Value | Y¥-Value No X-Value | ¥-Value |
1 207.995000 MHz -50.858 dBm 11 2.405271 GHz -12,912 dBm
2 239993000 MHz -59.676 dBm 12 2.406899 GHz -34.885 dBm
3 271991000 MHz -60.546 dBm 13 2407891 GHz -43.578 dBm
4 267990000 MHz -61,118 dBm 14 2.408923 GHz -46,685 dBm
5 303990000 MHz -60.010 dBm 15 2409916 GHz -53.577 dBm
6 2.399117 GHz -60.726 dBm 16 2415752 GHz -60.563 dBm
7 2.400070 GHz -54,118 dBm 17 2417578 GHz -55.828 dBm
8 2.401102 GHz -46.691 dBm 18 2418213 GHz -58.299 dBm
9 2.402095 GHz -42.892 dBm 19 2420714 GHz -55.955 dBm
10 2,403087 GHz -35.715 dBm 20 2.424446 GHz -59,056 dBm

Multiview Ee{ Spectrum

] Spectrum 2 .l

Ref Level 3.00 dBm

@ RBW 100 kHz

Att 13dB  SWT 210 ms ® VBW 300 kHz Mode Auto Sweep
1 Frequency Sweep
odem M1[1] -45.39 dBm
4.810080 GHz
-10 dBm
-20 dBm:
-30 dBrn
H1 -34.010 den
40 gy
3
-50 dB
-60 B
-70 dB i
4
-90 dem:
4.0 GHz 100000 pts 2.1 GHz/ 25.0 GHz
2 Marker Peak List
No | X-Value | Y-Value No X-Value Y¥-Value |
1 <4,809030 GHz -51.422 dBm 11 20.901960 GHz -75.632 dBm
2 4.810080 GHz -45,390 dBm 12 21.149550 GHz -74,918 dBm
3 4.810920 GHz -50.919 dBm 13 21.653340 GHz -75.869 dBm
4 7.215000 GHz -60.366 dBm 14 22.081110 GHz -76.050 dBm
5 9.620130 GHz -69.401 dBm 15 22.487670 GHz -75.911 dBm
6 16.802130 GHz -75.379 dBm 16 22.686620 GHz -76.044 dBm
7 17.775690 GHz -75.258 dBm 17 23.882700 GHz -75.899 dBm
8 18.903600 GHz -75.871 dBm 18 24427230 GHz -75.957 dBm
9 19.126620 GHz -75.160 dBm 19 24. 541260 GHz -75.845 dBm
10 20,633180 GHz -75.405 dBm 20 24934550 GHz -74,982 dBm
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FCC ID: VQ5-EBIIFXXX

Channel 18:

] Spectrum 2 .l

Multiview Ee{ Spectrum

IC: 7412A-EBIIFXXX

Ref Level 3.00 dBm @ RBW 100 kHz

Att 13dB  SWT 100 ms ® WVBW 300 kHz Mode Auto Sweep
1 Frequency Sweep
odem M1[1] -78.51 dBm
2.4000000 GHz
-10 dBrn mM2[1] -79.51 dBm
Wy 2.4835000 GHz
-20 dBm:
=30 dBn
H1 -34.010 dBnr
-40 dBrn
=50 dBrm:
Fl
-60 dBr
ol
p 1] Ly
-90 dem
30.0 MHz 100000 pts 397.0 MHz/ 4.0 GHz
2 Marker Peak List
No | X-Value | Y-Value No X-Value | Y¥-Value |
1 207995000 MHz -61.106 dBm 11 2435125 GHz -54,152 dBm
2 239993000 MHz -59,955 dBm 12 2436118 GHz -46,743 dBm
3 271991000 MHz -60.037 dBm 13 2437110 GHz -43.151 dBm
4 267.990000 MHz -561.423 dBm 14 2.438103 GHz -36.138 dBm
5 303990000 MHz -57.041 dBm 15 2.440485 GHz -14,189 dBm
6 2.415275 GHz -61.147 dBm 16 2.441914 GHz -35.168 dBm
7 2.415712 GHz -60.575 dBm 17 2.442946 GHz -43,375 dBm
8 2.423215 GHz -651.981 dBm 18 2.443899 GHz -47.115 dBm
9 2.424486 GHz -61.658 dBm 19 2.444891 GHz -53.521 dBm
10 2.434053 GHz -52.208 dBm 20 2.4458584 GHz -62.187 dBm

Multiview Ee{Spectrum Spectrum 2 l

Ref Level 3.00 dBm @ RBW 100 kHz

Att 13dB  SWT 210 ms ® VBW 300 kHz Mode Auto Sweep
1 Frequency Sweep
odem M1[1] -44.32 dBm
4.880010 GHz
-10 dBrm
-20 dBm
-30 dBm
H1 -34.010 dBm
-40 dent
-50 dB
-60 dB
-70 dEl
4
-80 dBm ‘
4.0 GHz 100000 pts 2.1 GHz/ 25.0 GHz
2 Marker Peak List
No | X-Value | ¥-Value NO X-Value ¥-Value |
1 4.878960 GHz -47.103 dBm 11 18.842700 GHz -76.385 dBm
2 4.880010 GHz -44.323 dBm 12 19966200 GHz -74.975 dBm
3 4.881060 GHz -46.787 dBm 13 20.089680 GHz -75.905 dBm
4 7,320000 GHz -62,964 dBm 14 20,604350 GHz -75,517 dBm
5 9.759990 GHz -75.467 dBm 15 21.511170 GHz -74.499 dBm
<) 16772730 GHz -74.956 dBm 16 22.026090 GHz -75.938 dBm
7 17.414070 GHz -76.227 dBm 17 22.483050 GHz -75.240 dBm
8 17.733480 GHz -75.762 dBm 18 23.894460 GHz -75.961 dBm
9 17.971200 GHz -75.507 dBm 19 24.427230 GHz -75.542 dBm
10 15,231600 GHz -75,631 dBm 20 24, 546600 GHz -74,742 dBm
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Channel 26:

] Spectrum 2 .l

Multiview Ee{ Spectrum

IC: 7412A-EBIIFXXX

Ref Level 3.00 dBm @ RBW 100 kHz

Att 13dB  SWT 100 ms ® WVBW 300 kHz Mode Auto Sweep
1 Frequency Sweep
odem M1[1] -76.23 dBm
2.4000000 GHz
-10 dBrn mM2[1] -53.90 dBm
» 2.4835000 GHz
-20 dBm:
-30 dBm
H1 -34.010 dem
-40 dBrn
-50 dBrm .
]
-60 dBri 2 1
! H“H I s
M
} | y l |
-50 dBm
30.0 MHz 100000 pts 397.0 MHz/ 4.0 GHz
2 Marker Peak List
No | X-Value | Y-Value No X-Value | Y¥-Value |
1 207995000 MHz -61.005 dBm 11 2474071 GHz -61.854 dBm
2 239993000 MHz -60.233 dBm 12 2475103 GHz -54,481 dBm
3 271991000 MHz -60.860 dBm 13 2.476096 GHz -47.415 dBm
4 303.990000 MHz -59.753 dBm 14 2.477088 GHz -43.851 dBm
5 319.989000 MHz -61.7438 dBm 15 2.478081 GHz -36.175 dBm
6 2.409519 GHz -61.755 dBm 16 2.480264 GHz -14,251 dBm
7 2.410710 GHz -61.938 dBm 17 2.481892 GHz -35.140 dBm
8 2.411980 GHz -650.003 dBm 18 2.482884 GHz -43.191 dBm
9 2.413251 GHz -61.469 dBm 19 2483877 GHz -47.060 dBm
10 2.424456 GHz -59.281 dBm 20 2.454909 GHz -54.068 dBm

Multiview Ee{Spectrum Spectrum 2 l

Ref Level 3.00 dBm @ RBW 100 kHz

Att 13dB  SWT 210 ms ® VBW 300 kHz Mode Auto Sweep
1 Frequency Sweep
odem M1[1] -45.32 dBm
4.960020 GHz
-10 dBrm
-20 dBm
-30 dBm
H1 -34.010 dBm
-40 dBfyT
-50 dBm|
-60 dBm|
-70 dem| 7
4
-80 dBm ‘ ‘
4.0 GHz 100000 pts 2.1 GHz/ 25.0 GHz
2 Marker Peak List
No | X-Value | ¥-Value NO X-Value ¥-Value |
1 4.958970 GHz -54.263 dBm 11 18.830940 GHz -76.136 dBm
2 4.960020 GHz -45.322 dBm 12 19.531920 GHz -76.030 dBm
3 4.961070 GHz -54.265 dBm 13 20.120550 GHz -75.905 dBm
4 ©,873960 GHz -77.004 dBm 14 20497710 GHz -74.892 dBm
5 7.440120 GHz -63.839 dBm 15 21.931800 GHz -76.098 dBm
<) 16.314300 GHz -76.496 dBm 16 22.260270 GHz -75.303 dBm
7 16.828800 GHz -74.212 dBm 17 22.722870 GHz -75.670 dBm
8 17.346030 GHz -76.324 dBm 18 23.442120 GHz -76.449 dBm
9 17.802150 GHz -75.675 dBm 19 23.908110 GHz -76.421 dBm
10 15,203580 GHz -74,672 dBm 20 24,560670 GHz -74,986 dBm
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FCC ID: VQ5-EBIIFXXX

5.8 Band edge compliance

For test instruments and accessories used see section 6 Part SER 3.

5.8.1 Description of the test location

Test location: Anechoic chamber 1

5.8.2 Photo documentation of the test set-up

--'D““'.....
- rvcc-‘..-.-.l

5.8.3 Applicable standard

According to FCC Part 15C, Section 15.247(d):
In addition, radiated emissions which fall in the restricted bands, as defined in §15.205(a), must also comply with the

radiated emission limits specified in 815.209(a) (see §15.205(c)).

5.8.4 Description of Measurement

IC: 7412A-EBIIFXXX

A spectrum analyser is used to measure the field strength of the radiated emissions at the band edges. The EUT was
operating in normal transmit mode at the assigned frequency according KDB 558074, 4/8/2016.

Spectrum analyser settings:
RBW: 100 kHz, VBW: 300 kHz,

5.8.5 Test result

CSA Group Bayern GmbH
Ohmestrasse 1-4 - 94342 STRASSKIRCHEN - GERMANY
Tel.: +49(0)9424-94810 - Fax: +49(0)9424-9481440

Detector: Max peak,

Trace: Max hold, Sweep: auto
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FCC ID: VQ5-EBIIFXXX IC: 7412A-EBIIFXXX

Channel 11, 2405 MHz:

MultiViews | Spectrum l

Ref Level 117.00 dBuv/m  Offset 10.00 dB ® RBW 100 kHz
Att 10dB SWT 377 ps(~53 ms) ® VBW 300 kHz Mode Auto FFT
TDF

1 Frequency Sweep

110 dBpfm

100 depv/m:

a0 dBpvSm

20 depii/m n‘

HZ 74,000 depvsm
70 dBpvSm }‘

60 dBpim

1|y

il
40 depiim \|

i 0 o P i, i

30 depw/m

H1 S4.000 dBu{

S0 dBpW/m

o

20 dBpv/m Vll
7.38 GHz 20000 pts 12.0 MHz/ 2.5 Ghz

Channel 26, 2480 MHz

MultiViews | Spectrum l

Ref Level 117.00 dBuv/m  Offset 10.00 dB ® RBW 100 kHz
Att 10dB SWT 377 ps(~53 ms) ® VBW 300 kHz Mode Auto FFT
TDF

1 Frequency Sweep

MI[1]  36.60 dBuV¥/m
2,38000000 GHz
110 dBpnfm

100 depv/m:

a0 dBpvSm

&0 dBpi/m f |~

HZ 74,000 depvsm J \
70 dBpvSm \

60 dBpim

H1 54.000 depu/m L
S0 dBpW/m v.

40 dBpv/m T ﬁ
s, Ao, s, T, i, MO s s T Pyl

30 depw/m

20 dBpv/m Vll ‘
7.38 GHz 20000 pts 12.0 MHz/ 2.5 Ghz

Note:

- Only the results for vertical polarisation are shown, as the higher emission.

- The vertical red line “V1” marks the upper edge of the restricted band from 2310 — 2390 MHz.

- The vertical red line “V2”" marks the lower edge of the restricted band from 2483.5 — 2500 MHz.

The requirements are FULFILLED.

Remarks:
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FCC ID: VQ5-EBIIFXXX IC: 7412A-EBIIFXXX

5.9 Antenna application

For test instruments and accessories used see section 6 Part CPC3.

5.9.1 Description of the test location

Test location: NONE

5.9.2 Applicable standard

According to FCC Part 15C, Section 15.203:

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the responsible party
shall be used with the device. The use of a permanently attached antenna or of an antenna that uses a unique
coupling to the intentional radiator shall be considered sufficient to comply with the provisions of this section. The
manufacturer may design the unit that broken antennas can be replaced by the user, but the use of a standard antenna
jack is prohibited.

The EUT has either an integrated antenna or an SMA-R antenna jack. No other antenna can be used with the
device.

The supplied antennas meets the requirements of part 15.203 and 15.204.

Remarks:
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6 USED TEST EQUIPMENT AND ACCESSORIES

All test instruments used are calibrated and verified regularly. The calibration history is available on request.

Test ID
A4

CPC3

MB

SEC 1-3

SER 2

SER 3

Model Type
ESHS 30
ESH2-Z5
N-4000-BNC
N-1500-N
ESH3-Z2

FSP 40
FSW43
KMS102-0.2 m

FSP 40
FSW43
KMS102-0.2 m

FSW43
KMS102-0.2 m

ESVS 30

VULB 9168

NW-2000-NB
KK-EF393/U-16N-21N20 m
KK-SD_7/8-2X21N-33,0M

FSP 40

FSW43
JS4-18004000-30-5A
AFS5-12001800-18-10P-6
AFS4-01000400-10-10P-4
AMF-4F-04001200-15-10P
3117

BBHA 9170
R1_18-40GHz
Sucoflex N-2000-SMA
KMS102-0.2 m
SF104/11N/11N/1500MM

CSA Group Bayern GmbH

Ohmestrasse 1-4 -

94342 STRASSKIRCHEN * GERMANY

Tel.: +49(0)9424-94810 - Fax: +49(0)9424-9481440

Equipment No.
02-02/03-05-002
02-02/20-05-004
02-02/50-05-138
02-02/50-05-140
02-02/50-05-155

02-02/11-11-001
02-02/11-15-001
02-02/50-11-020

02-02/11-11-001
02-02/11-15-001
02-02/50-11-020

02-02/11-15-001
02-02/50-11-020

02-02/03-05-003
02-02/24-05-005
02-02/50-05-113
02-02/50-12-018
02-02/50-15-028

02-02/11-11-001
02-02/11-15-001
02-02/17-05-017
02-02/17-06-002
02-02/17-13-002
02-02/17-13-003
02-02/24-05-009
02-02/24-05-015
02-02/30-09-002
02-02/50-05-075
02-02/50-11-016
02-02/50-13-015

Next Calib.

14/07/2017
26/10/2017
06/11/2016
28/10/2016
25/07/2017

28/10/2016
25/07/2017

25/07/2017

08/07/2017

20/04/2017

28/10/2016
25/07/2017

24/05/2017
24/05/2019
07/06/2017

Last Calib.
14/07/2016
26/10/2015

06/11/2015
28/10/2015
25/07/2016

28/10/2015
25/07/2016

25/07/2016

08/07/2016

20/04/2016

28/10/2015
25/07/2016

24/05/2016
24/05/2016
07/06/2016

Next Verif.

Last Verif.

09/12/2016  09/06/2016

04/02/2017 04/08/2016

20/10/2016 20/04/2016

24/05/2017 24/05/2016
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