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in this report are within Nemko Spa ISO/IEC 17025 accreditation.

Copyright notification

Nemko Spa authorizes the applicant to reproduce this report provided it is reproduced in its entirety and for use by the company’s employees only. Any
use which a third party makes of this report, or any reliance on or decisions to be made based on it, are the responsibility of such third parties. Nemko Spa
accepts no responsibility for damages, if any, suffered by any third party as a result of decisions made or actions based on this report.
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Section 1 Report summary

Nemko

Section1. Report summary

1.1 Applicant and manufacturer

Company name Eurotech SpA
Address Via Fratelli Solari 3/a — 33020 Amaro (UD) — Italy

1.2 Test specifications

FCC 47 CFR Part 15 Subpart C, §15.209 Radiated emission limits; general requirements.

1.3  Test methods

ANSI C63.10 v2013 American National Standard of Procedures for Compliance Testing of Unlicensed Wireless Devices

1.4  Statement of compliance

In the configuration tested, the EUT was found compliant.

Testing was performed against all relevant requirements of the test standard except as noted in section 1.5 below. Results obtained indicate that the
product under test complies in full with the requirements tested. The test results relate only to the items tested.

See “Summary of test results” for full details.

1.5 Exclusions

As per quote, the purpose of this report is verification of transmitters colocation. Only inter-modulation products within restricted bands were assessed,
other requirements were excluded from the scope of this report.

1.6 Test report revision history

Revision # Date of issue Details of changes made to test report

407189-2TRFWL November 12, 2020 Original report issued
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Section 2. Summary of test results
2.1 FCC Part 15 Subpart C, general requirements test results
Part Test description Verdict
§15.209 Radiated emission limits; general requirements. Pass
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Section 3: Equipment under test (EUT) details

Section 3. Equipment under test (EUT) details

Nemko

3.1 Sample information

Receipt date
Nemko sample ID number

3.2 EUT information

October 22, 2020
4071890010

Product name
Model

Model variant
Serial number

3.3 Technical information

PCIE 802.11a/b/g/n 2.4GHz/5GHz + USB BT 4.0 card
SYS-04240-23

A119GKA0020

Frequency band

Type of modulation

Emission classification (F1D, G1D, D1D)
Transmitter spurious, dBuV/m @3 m
EUT power requirements

Antenna information

WIFI:2400-2483.5 MHz band

WCDMA and LTE North America Bands
802.11b/g/n

WCDMA and LTE standard modulation
F1D, W7D

43.4

24 Vpc

The EUT uses a unique antenna coupling/ non-detachable antenna to the intentional radiator.

The following antennas are provided with the EUT.

Product Type Manufacturer Model
WIFI antenna 2J-ANTENNA 2J630 2MP
GNSS antenna TAOGLAS GSA.8827.A.101111

Cellular antenna TAOGLAS

AA.107.301111-1508816

Report reference ID: 407189-2TRFWL
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3.4 EUT setup diagram

WIFI radio link

______ T

Gateway

4G DIV WIFI WIFI
antenna T antenna antenna

GPS Ethernet

antenna

DC power source

Figure 3.4-1: Setup diagram

3.5 Product description and theory of operation

The EUT is intended to be used as Railway Automotive Logger Unit. It is provided with the following separately approved radio module:

. Telit model LE910C1-NF
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Section 3: Equipment under test (EUT) details
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3.6  EUT sub assemblies

Table 3.6-1: EUT sub assemblies

Description Brand name Model/Part number Serial number
Railway Automotive Logger Unit Eurotech SYS-04240-23 A119GKA0020
WIFI antenna 2J-ANTENNA 2J630 2MP None
GNSS antenna TAOGLAS GSA.8827.A.1011111 None
Cellular antenna TAOGLAS AA.107.301111-1508816 None

3.7 EUT exercise details

EUT was set to continuously transmit mode during tests, by test software provided by client.

The EUT runs a Linux operating system which allows for the testing to be performed using engineering test tools and scripts. Communication with the EUT
is via a serial console or Ethernet connection which provides a Linux command line interface for execution of the test tools/scripts. These tools/scripts
configure the radio modules to enable continuous transmission with the ability to adjust modulation, frequency and output power as required.

Linux operating system version: Linux 4.1.46-fslc+gf134d1b armv7I

The following script has been used to force the EUT in WIFI TX mode:

For the 3G/4G radio module a Radio communication tester Rohde & Schwarz model CMW 290 S/N 101712 has been used.
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Section 4: Engineering consideration
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Section 4. Engineering considerations

4.1 Modifications incorporated in the EUT

There were no modifications performed to the EUT during this assessment.

4.2 Technical judgment

The EUT has three WIFI 2.4 GHz standard; IEEE 802.11g 6 Mb/s standard and IEEE 802.11b 1 Mb/s standard are chosen to be the representative worst-case.
The radio module LE910C1-NF use the standard 3G and 4G. 3G standard is chosen to be the representative worst-case.

4.3 Deviations from laboratory tests procedures

No deviations were made from laboratory procedures.
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Section 5: Test conditions
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Section 5. Test conditions

5.1  Atmospheric conditions

In the laboratory, the following ambient conditions are respected for each test reported below:

Temperature 18-33°C
Relative humidity 25-70%
Air pressure 860 — 1060 mbar

The following instruments are used to monitor the environmental conditions:

Equipment Manufacturer Model no. Asset no. Cal date Next cal.
Thermo-hygrometer data loggers Testo 175-H2 20012380/305 01/2019 01/2021
Thermo-hygrometer data loggers Testo 175-H2 38203337/703  01/2019 01/2021
Barometer Castle GPB 3300 072015 12/2019 12/2020

5.2  Power supply range

The normal test voltage for equipment to be connected to the mains shall be the nominal mains voltage. For the purpose of the present document, the
nominal voltage shall be the declared voltage, or any of the declared voltages +5 %, for which the equipment was designed.
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Section 6: Measurement uncertainty
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Section 6. Measurement uncertainty

6.1 Uncertainty of measurement

The measurement uncertainty was calculated for each test and quantity listed in this test report, according to CISPR 16-4-2 and other specific test standard
and is documented in Nemko Spa working manual WML1002.

The assessment of conformity for each test performed on the equipment is performed not taking into account the measurement uncertainty. The two
following possible verdicts are stated in the report:

P (Pass) - The measured values of the equipment respect the specification limit at the points tested. The specific risk of false accept is up to 50% when the
measured result is close to the limit.

F (Fail) - One or more measured values of the equipment do not respect the specification limit at the points tested. The specific risk of false reject is up to
50% when the measured result is close to the limit.

Hereafter Nemko’s measurement uncertainties are reported:

Measurement
EUT Type Test Range . Notes
Uncertainty
Frequency error 0.001 MHz + 40 GHz 0.08 ppm (1)
0.009 MHz + 30 MHz 1.1dB (1)
Carrier power 30 MHz + 18 GHz 1.5dB (1)
RF Output Power 18 MHz + 40 GHz 3.0dB (1)
40 MHz + 140 GHz 5.0dB (1)
Adjacent channel power 1 MHz + 18 GHz 1.4dB (1)
0.009 MHz + 18 GHz 3.0dB (1)
Conducted spurious emissions 18 GHz + 40 GHz 4.2 dB (1)
40 GHz + 220 GHz 6.0dB (1)
Intermodulation attenuation 1 MHz + 18 GHz 2.2dB (1)
Attack time — frequency behaviour 1 MHz + 18 GHz 2.0 ms (1)
Attack time — power behaviour 1 MHz + 18 GHz 2.5ms (1)
Conducted Release time — frequency behaviour 1 MHz + 18 GHz 2.0 ms (1)
Release time — power behaviour 1 MHz + 18 GHz 2.5ms (1)
Transient behaviour of the tran§m|tter— Transient 1 MHz = 18 GHz 0.2 kHz (1)
. frequency behaviour
Transmitter T n behavi Fth - P
ransient behaviour of the transmitter — Power 1 MHz = 18 GHz 9% (1)
level slope
Frequency deviation - Maximum permissible
. 0.001 MHz + 18 GHz 1.3% (1)
frequency deviation
Frequency deviation - Response of the transmitter
. X 0.001 MHz + 18 GHz 0.5dB (1)
to modulation frequencies above 3 kHz
Dwell time - 3% (1)
Hopping Frequency Separation 0.01 MHz + 18 GHz 1% (1)
Occupied Channel Bandwidth 0.01 MHz + 18 GHz 2% (1)
Modulation Bandwidth 0.01 MHz + 18 GHz 2% (1)
0.009 MHz + 26.5 GHz 6.0dB (1)
Radiated spurious emissions 26.5 GHz + 66 GHz 8.0dB (1)
) 66 GHz + 220 GHz 10 dB (1)
Radiated
10 kHz + 26.5 GHz 6.0dB (1)
Effective radiated power transmitter 26.5 GHz + 66 GHz 8.0dB (1)
66 GHz + 220 GHz 10dB (1)
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Section 6: Measurement uncertainty
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Measurement
EUT Type Test Range . Notes
Uncertainty
0.009 MHz + 26.5 GHz 6.0 dB (1)
. Radiated spurious emissions 26.5 GHz + 66 GHz 8.0dB (1)
Radiated
66 GHz + 220 GHz 10dB (1)
Receiver Sensitivity measurement 1 MHz + 18 GHz 6.0dB (1)
0.009 MHz + 18 GHz 3.0dB (1)
Conducted Conducted spurious emissions 18 GHz + 40 GHz 4.2 dB (1)
40 GHz + 220 GHz 6.0dB (1)
NOTES:
(1) The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage factor k
=2, which for a normal distribution corresponds to a coverage probability of approximately 95 %
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Section 8 Testing data
Test name FCC 15.209 Radiated emission limits; general requirements

Specification FCC Part 15 Subpart C Neka

Section 7. Testing data

71 FCC 15.209 Radiated emission limits; general requirements

7.1.1 Definitions and limits

(f) In accordance with §15.33(a), in some cases the emissions from an intentional radiator must be measured to beyond the tenth harmonic of the highest
fundamental frequency designed to be emitted by the intentional radiator because of the incorporation of a digital device. If measurements above the tenth
harmonic are so required, the radiated emissions above the tenth harmonic shall comply with the general radiated emission limits applicable to the
incorporated digital device, as shown in §15.109 and as based on the frequency of the emission being measured, or, except for emissions contained in the
restricted frequency bands shown in §15.205, the limit on spurious emissions specified for the intentional radiator, whichever is the higher limit. Emissions
which must be measured above the tenth harmonic of the highest fundamental frequency designed to be emitted by the intentional radiator and which fall
within the restricted bands shall comply with the general radiated emission limits in §15.109 that are applicable to the incorporated digital device.

Table 7.1-1: FCC §15.209 — Radiated emission limits

Frequency, Field strength of emissions Measurement distance, m
MHz uv/m dBuv/m

0.009-0.490 2400/F 67.6 — 20 x logio(F) 300
0.490-1.705 24000/F 87.6 — 20 x log1o(F) 30
1.705-30.0 30 29.5 30
30-88 100 40.0 3
88-216 150 43.5 3
216-960 200 46.0 3
above 960 500 54.0 3

Notes: In the emission table above, the tighter limit applies at the band edges.

For frequencies above 1 GHz the limit on peak RF emissions is 20 dB above the maximum permitted average emission limit applicable to the
equipment under test

Table 7.1-2: FCC restricted frequency bands

MHz MHz MHz GHz
0.090-0.110 16.42-16.423 399.9-410 4.5-5.15
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
4.17725-4.17775 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 14.47-14.5
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
13.36-13.41
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Section 8 Testing data

Test name FCC 15.209 Radiated emission limits; general requirements k
Specification FCC Part 15 Subpart C Nem 0

7.1.2 Test summary
Start date November 10, 2020

7.1.3 Observations, settings and special notes
The spectrum was searched from 30 MHz to the 10t harmonic.
EUT was set to transmit continuously. Radiated measurements were performed at a distance of 3 m.
Spectrum analyzer settings for radiated measurements below 1 GHz pre-scan
Resolution bandwidth: 100 kHz
Video bandwidth: 300 kHz
Detector mode: Peak
Trace mode: Max Hold
Spectrum analyzer settings for peak radiated measurements above 1 GHz pre-scan
Resolution bandwidth: 1 MHz
Video bandwidth: 3 MHz
Detector mode: Peak
Trace mode: Max Hold
Spectrum analyzer settings for average radiated measurements above 1 GHz pre-scan
Resolution bandwidth: 1 MHz
Video bandwidth: 3 MHz
Detector mode: Average
Trace mode: Max Hold

7.1.4 Test equipment list

Table 7.1-3: Equipment list

Equipment Manufacturer Model no. Asset no. Cal cycle Next cal.
EMI receiver (20 Hz + 8 GHz) Rohde & Schwarz ESU8 100202 08/2020 08/2021
EMI receiver (20 Hz + 8 GHz) Rohde & Schwarz ESW44 101620 09/2020 09/2021
Spectrum Analyzer Rohde & Schwarz FSw43 101767 07/2020 07/2021
Trilog Antenna (30 MHz + 7 GHz) Schwarzbeck VULB 9162 9162-025 07/2018 07/2021
Bilog antenna (1 + 18 GHz) Schwarzbeck STLP 9148 9148-123 07/2018 07/2021
Preamplifier (1 + 18 GHz) Schwarzbeck BBV 9718 9718-137 07/2020 07/2021
Horn antenna (3 + 40 GHz) RFSpin DRH40 061106A40 04/2020 04/2023
Preamplifier (18 + 40 GHz) Sage STB-1834034030-KFKF-L1 18490-01 03/2020 03/2021
Controller Maturo FCU3.0 10041 NCR NCR
Tilt antenna mast Maturo TAMA4.0-E 10042 NCR NCR
Turntable Maturo TT4.0-5T 2.527 NCR NCR
Semi-anechoic chamber Nemko 10m semi-anechoic chamber 530 09/2019 09/2021
Shielded room Siemens 10m control room 1947 NCR NCR

Note: NCR - no calibration required, VOU - verify on use

Report reference ID: 407189-2TRFWL
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Section 8 Testing data
Test name FCC 15.209 Radiated emission limits; general requirements

Specification FCC Part 15 Subpart C Nem kO

7.1.5 Test data

;100 MHz

60 dBpv/m

50 dBpv/m

A dpuegm

30 depv/m

20 depv/m

b

10 dBpY,

Start 30.0 MHz Stop 1.0 GHz

Figure 7.1-1: Radiated spurious emissions with WCDMA at 1880 MHz and WIFI at 2437 MHz — antenna in horizontal polarization

Frequency Level Limit Margin

(MH2) @Buv/m)  (dBuv/m) (dB) DR
47.1000 17.1 40.0 22.9 QP
88.0500 25.0 435 185 QP
161.4600 217 435 218 QP
162.4500 24.2 435 193 QP
528.0000 30.1 46.0 15.9 QP
753.4200 16.8 46.0 292 QP
868.2600 18.4 46.0 276 QP
934.2000 18.9 46.0 27.1 QP
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Test name FCC 15.209 Radiated emission limits; general requirements k
Specification FCC Part 15 Subpart C Nem 0
© 100 MHz
60 dBpY/m
50 dBp/m
A dpuegm
H}\
1
|

10 dBpy,

Start 30.0 MHz Stop 1.0 GHz

Figure 7.1-2: Radiated spurious emissions with WCDMA at 1880 MHz and WIFI at 2437 MHz — antenna in vertical polarization

Frequency Level Limit Margin Detector
(MHz) (dBpv/m) (dBpv/m) (dB)
30.6300 32.1 40.0 -7.9 QP
36.1500 30.3 40.0 -9.7 QP
43.8000 31.8 40.0 -8.2 QP
50.4300 31.2 40.0 -8.8 QP
58.7100 33.3 40.0 -6.7 QP
68.4900 25.3 40.0 -14.7 QP
70.8000 29.0 40.0 -11.0 QP
91.5300 33.2 435 -10.3 QP
92.4000 32.0 435 -11.5 QP
161.4000 26.5 435 -17.0 QP
165.5700 32.6 43.5 -10.9 QP
399.6000 26.3 46.0 -19.7 QP
528.0000 30.3 46.0 -15.7 QP
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RBW 1 MH=z Marker 1 [T1 ]
MT 10 ms 109.03 dBpvV/m
Step  AUTO Att 0 dB AUTO PREAMP ON 1.879200000 GHz
140 Markel 2 1 ]
9.22 dBpvV/m
130 2. 43¢800000 GHz
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L o) A 4
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-0
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Note:
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Level

Limit

Margin

3.6 GHz

Figure 7.1-3: Radiated spurious emissions with WCDMA at 1880 MHz and WIFI at 2437 MHz — antenna in horizontal polarization

Emissions above the limit were from intentional emissions. no intermodulation emissions were detected

(MHz) (dBuV/m) | (dBpV/m) (dB) DELECtor
1150.4000 27.6 54.0 -26.4 Av
1250.0000 28.7 54.0 25.3 Av
1500.0000 30.9 54.0 231 Av
1765.6000 325 54.0 215 Av
2148.4000 35.8 54.0 18.2 Av
3122.4000 376 54.0 “16.4 Av
3600.0000 395 54.0 145 Av
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Figure 7.1-4: Radiated spurious emissions with WCDMA at 1880 MHz and WIFI at 2437 MHz — antenna in vertical polarization

Note:

Frequency

Level

Limit

Margin

(MHz) (dBuV/m) | (dBpV/m) (dB) DELECtor
1151.6000 27.6 54.0 -26.4 Av
1272.0000 28.7 54.0 25.3 Av
1500.0000 30.1 54.0 23.9 Av
1766.8000 325 54.0 215 Av
2150.0000 35.9 54.0 18.1 Av
3114.0000 37.7 54.0 16.3 Av
3597.2000 395 54.0 145 Av

Emissions above the limit were from intentional emissions. no intermodulation emissions were detected
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Test name FCC 15.209 Radiated emission limits; general requirements

Specification FCC Part 15 Subpart C Nem kO

1 Frequency Sweep

Limit Check PASS 10 GHz I MI1[2] 43.30 dBpV/m
L!ne RFCCBAVE PAS E 16.894666 GHz
Line;RFCCBPKE PASS M2[1] 56.15 dBpV/m
16.910724 GHz
90 dBpY/m
B0 dBpv/m
FFCCBPKE
70 dBpY/m
60 dBpY/m
v | "
PFCCBAVE | T
MS
50 dBuv/m ¥ T
T OP " ' |
6| H M1
. ] | | 1 v
At o W
| | RPUT iN w"ﬁ,_,__t.ﬂ'M i :
A A A et At
30 dBpY/m
3.6 GHz 28800 pts 18.0 GHz

Figure 7.1-5: Radiated spurious emissions with WCDMA at 1880 MHz and WIFI at 2437 MHz — antenna in horizontal polarization

Frequency Level Limit Margin Detector
(GHz) (dBpv/m) (dBpv/m) (dB)
16.8946 43.3 54 -10.7 Av
16.9107 56.1 74 -17.9 Pk
15.4954 554 74 -18.6 Pk
15.9514 53.9 74 -20.1 Pk
7.3108 49.1 74 -24.9 Pk
7.3107 43.2 54 -10.8 Av
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1 Frequency Sweep

Limit Check PASS 10 GHz I MI1[2] 42.48 dBpV/m
L!ne RFCCBAVE PAS E 7.310753 GHz
Line RFCCBPKE PASS M2[1] 48.46 dBpV/m
7.311023 GHz
90 dBpY/m
B0 dBpv/m
RFCCRRKE
70 dBpY/m
60 dBpY/m
M5 M4
v ¥
PFCCBAVE
‘|
50 dBpV/m ! L M. ' t e : i
! M&
‘ "; f | | b
40 dBpy,m——TR WWM
M3 W
Y i i i i 1 i |
“LM A WW TN
30 depv/m H H
3.6 GHz 28800 pts 18.0 GHz

Figure 7.1-6: Radiated spurious emissions with WCDMA at 1880 MHz and WIFI at 2437 MHz — antenna in vertical polarization

Frequency Level Limit Margin Detector

(GHz) (dBpv/m) (dBpv/m) (dB)

16.8946 43.3 54 -10.7 Av
15.5578 55.9 74 -18.1 Pk
16.7986 55.9 74 -18.1 Pk
3.6551 35.9 54 -18.1 Av
7.3108 48.5 74 -25.5 Pk
7.3107 42.5 54 -11.5 Av
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Section 8 Testing data
Test name FCC 15.209 Radiated emission limits; general requirements

Specification FCC Part 15 Subpart C Nem kO

1 Frequency Sweep
Limit Chegk PASS
Line RFCGBAVE PASS
Line RFCOBPKE PASS

ax in
M1[2]| 41.83 dBpV/m
25.000000 GHz

90 dBpY/m

B0 dBpv/m

F.FCCBPKE

70 dBpY/m

60 dBpY/m

PFCCBAYE

D dBuv/ri TP TR RRT e P T [ o Mo o il

M1 i
40 dBpv/m N hﬁé“#@w"‘%‘ww VA el
N N ad

30 dBpY/m

18.0 GHz 16000 pts 800.0 MHz/ 26.0 GHz

Figure 7.1-7: Radiated spurious emissions with WCDMA at 1880 MHz and WIFI at 2437 MHz — antenna in horizontal polarization

Frequenc Level Limit Margin
(qGHz) . @dBuV/m)  (dBuV/m) (dlg) DR

20.2752 40.5 54 135 Av
21.0682 21.6 54 124 Av
22.0462 21.0 54 13.0 Av
23.6137 22.4 54 116 Av
24.0782 42.6 54 114 Av
25.9022 43.4 54 -10.6 Av
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Section 8 Testing data
Test name FCC 15.209 Radiated emission limits; general requirements

Specification FCC Part 15 Subpart C Nem kO

1 Frequency Sweep Dl Max in

Limit Chegk PASS MI1[2]| 41.75 dBpV/m
Line RFCOBAVE PASS £5.000000 GHz
Line RFCOBPKE PASS

90 dBpY/m

B0 dBpv/m

F.FCCBPKE

70 dBpY/m

60 dBpY/m

PFCCBAYE

KRR TR e TRy

40 dej/m - - fooh m_..v_,_ﬂéw W" VR MWWM

30 dBpY/m

18.0 GHz 16000 pts 800.0 MHz/ 26.0 GHz

Figure 7.1-8: Radiated spurious emissions with WCDMA at 1880 MHz and WIFI at 2437 MHz — antenna in vertical polarization

Frequency Level Limit Margin

(GH2) @Buv/m)  (dBuv/m) (dB) DR
18.8632 38.9 54 115.1 Av
19.3972 387 54 153 Av
21.0712 417 54 123 Av
22.0557 411 54 12,9 Av
23.6277 42.1 54 119 Av
25.8187 434 54 1106 Av

Report reference ID: 407189-2TRFWL Page 22 of 43



Section 8 Testing data

Test name FCC 15.209 Radiated emission limits; general requirements

Specification FCC Part 15 Subpart C

Nemko

i 100 MHz

60 dBpY/m

50 dBpv/m

A dpuegm

30 depv/m

20 depv/m

llln}Mh
Y

10 dBpy,

Start 30.0 MHz

Stop 1.0 GHz

Figure 7.1-9: Radiated spurious emissions with WCDMA at 1732.6 MHz and WIFI at 2437 MHz — antenna in horizontal polarization

Frequency Level Limit Margin Detector
(MHz) (dBpv/m) (dBpv/m) (dB)
47.7900 17.6 40.0 -22.4 QP
52.6200 15.5 40.0 -24.5 QP
87.8700 25.2 40.0 -14.8 QP
161.4600 20.7 43.5 -22.8 QP
162.4800 24.0 43.5 -19.5 QP
528.0000 30.1 46.0 -15.9 QP
738.9300 16.5 46.0 -29.5 QP
862.9200 18.5 46.0 -27.5 QP
887.9700 18.3 46.0 -27.7 QP
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Section 8 Testing data

Test name FCC 15.209 Radiated emission limits; general requirements
Specification FCC Part 15 Subpart C Nem kO
| 100 MHz
60 dBpv/m
50 dBpv/m |
A dpuegm
\

HMHIM

10 dBpy,

Start 30.0 MHz Stop 1.0 GHz

Figure 7.1-10: Radiated spurious emissions with WCDMA at 1732.6 MHz and WIFI at 2437 MHz — antenna in vertical polarization

Frequency Level Limit Margin Detector
(MHz) (dBpv/m) (dBpv/m) (dB)
30.6300 32.0 40.0 -8.0 QP
36.1200 30.0 40.0 -10.0 QP
43.8000 31.8 40.0 -8.2 QP
50.4300 31.3 40.0 -8.7 QP
58.7100 33.6 40.0 -6.4 QP
68.4600 25.9 40.0 -14.1 QP
70.8300 29.5 40.0 -10.5 QP
88.8600 32.2 435 -11.3 QP
92.1600 32.2 435 -11.3 QP
110.7900 19.8 435 -23.7 QP
161.4300 26.6 43.5 -16.9 QP
164.4900 32.5 43.5 -11.0 QP
399.6000 26.2 46.0 -19.8 QP
528.0000 30.2 46.0 -15.8 QP

Report reference ID: 407189-2TRFWL Page 24 of 43



Section 8 Testing data

Test name FCC 15.209 Radiated emission limits; general requirements k
Specification FCC Part 15 Subpart C Nem 0
® RBW 1 MH=z Marker 1 [T1 ]
MT 10 ms 111.92 dBpv/m
Step AUTO Att 0 dB AUTO PREAMP ON 1.734800000 GHz
aBRV | 140 Marker 2 [T1 |
/m 9 .37 dBpvV/m
130 2. A3FA00000 GHz
L
MAXH {
v
2 AV ~110
MAXH Ths
=100
2
| v
580
RFCCBPKE
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AL~AL M
B 7 T A
| e N

T e /\_}

—30
| e

20

1 GHz 3.6 GHz

Figure 7.1-11: Radiated spurious emissions with WCDMA at 1732.6 MHz and WIFI at 2437 MHz — antenna in horizontal polarization

Note: Emissions above the limit were from intentional emissions. no intermodulation emissions were detected

Frequency Level Limit Margin Detector
(MHz) (dBpv/m) (dBpv/m) (dB)
1040.0000 27.7 54.0 -26.3 Av
1374.8000 29.0 54.0 -25.0 Av
1584.0000 34.1 54.0 -19.9 Av
2130.0000 36.0 54.0 -18.0 Av
2927.2000 37.3 54.0 -16.7 Av
3599.6000 39.5 54.0 -14.5 Av
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Section 8
Test name
Specification

@

dBuv
/m

MAXH

2 AV

Testing data
FCC 15.209 Radiated emission limits; general requirements
FCC Part 15 Subpart C

@mko

RBW 1 MHz Marker 1 [T1 ]
MT 10 ms 112.47 dBpv/m
Step AUTO Att 0 dBR AUTO PREAMP ON 1.730400000 GHz
140 Marker 2 |T1 ]
94 .88 dBpvV/m
130 Z2.43Te00000 GHz
=120
1
v
—110
TDS
100 2
A\ J
o0
—50
RFCCBPKE
6DB
70 AC
60 H
RFCCBAVE |
—50 r prnpappninn e
: _,\WW’J T
— | awu.i’ /} L’_’/\_/ LV_“_-/_“_‘
50 -t
P
20
1 GHz 3.6 GHz
Figure 7.1-12: Radiated spurious emissions with WCDMA at 1732.6 MHz and WIFI at 2437 MHz — antenna in vertical polarization
Note: Emissions above the limit were from intentional emissions. no intermodulation emissions were detected
Frequency Level Limit Margin
(MHz) (dBuV/m) | (dBpV/m) (dB) DELECtor
1159.2000 27.5 54.0 -26.5 Av
1376.0000 28.9 54.0 -25.1 Av
1562.8000 30.2 54.0 -23.8 Av
2134.0000 36.1 54.0 -17.9 Av
2957.2000 374 54.0 -16.6 Av
3596.8000 39.5 54.0 -14.5 Av
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Section 8
Test name
Specification

Testing data

FCC 15.209 Radiated emission limits; general requirements

FCC Part 15 Subpart C

Nemko

1 Frequency Sweep
Limit Check
Line!RFCCBAVE
Line!RFCCBPKE

90 dBpY/m

PASS
PAS
PAS

G-

10 GHz

I MI1[2] 43.25 dBpV/m

16.899387 GHz
M2[1] 55.97 dBpV/m
16.901276 GHz

B0 dBpv/m

F.FCCBPKE

70 dBpY/m

60 dBpY/m

PFCCBAYE

50 dBpv/m

Ms

40 dBpv/m—N

|l

30 dBpY/m

MAAAAL A AAA

3.6 GHz

28800 pts

18.0 GHz

Figure 7.1-13: Radiated spurious emissions with WCDMA at 1732.6 MHz and WIFI at 2437 MHz — antenna in horizontal polarization

Frequency Level Limit Margin Detector
(GHz) (dBpv/m) (dBpv/m) (dB)
16.8993 43.2 54 -10.8 Av
16.9012 55.9 74 -18.1 Pk
15.2370 55.5 74 -18.5 Pk
15.5084 55.2 74 -18.8 Pk
7.3108 49.8 74 -24.2 Pk
7.3108 43.3 54 -10.7 Av

Report reference ID: 407189-2TRFWL

Page 27 of 43



Section 8
Test name
Specification

Testing data

FCC 15.209 Radiated emission limits; general requirements

FCC Part 15 Subpart C

Nemko

1 Frequency Sweep
Limit Check
Line!RFCCBAVE
Line!RFCCBPKE

90 dBpY/m

PASS
PAS
PAS

G-

10 GHz

i ML1[2] 42.54 dBpV/m

7.310753 GHz
M2[1] 47.98 dBpV/m
7.311023 GHz

B0 dBpv/m

F.FCCBPKE

70 dBpY/m

60 dBpY/m

PFCCBAYE

50 dBpv/m

40 dBpY/m—R)

o il

30 dBpY/m

|

3.6 GHz

28800 pts

18.0 GHz

Figure 7.1-14: Radiated spurious emissions with WCDMA at 1732.6 MHz and WIFI at 2437 MHz — antenna in vertical polarization

Frequency Level Limit Margin Detector
(GHz) (dBpv/m) (dBpv/m) (dB)
7.3107 42.6 54 -11.4 Av
7.3110 48.0 74 -26.0 Pk
3.6552 35.8 54 -18.2 Av
16.8005 55.8 74 -18.2 Pk
16.1180 554 74 -18.6 Pk
16.8927 43.3 54 -10.7 Av
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Section 8
Test name
Specification

Testing data
FCC 15.209 Radiated emission limits; general requirements
FCC Part 15 Subpart C

1 Frequency Sweep
Limit Chegk

Line RFCOBAVE
Line RFCOBPKE

90 dBpY/m

PASS
PASS
PASS

25.000000 GHz

B0 dBpv/m

F.FCCBPKE

70 dBpY/m

60 dBpY/m

PFCCBAYE

50 dBpY/m Rl it 2R

40 dBpv/m

i

30 dBpY/m
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3
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o Bl

18.0 GHz

16000 pts

800.0 MHz/

26.0 GHz

Figure 7.1-15: Radiated spurious emissions with WCDMA at 1732.6 MHz and WIFI at 2437 MHz — antenna in horizontal polarization

Frequency Level Limit Margin Detector
(GHz) (dBpv/m) (dBpv/m) (dB)
18.9542 38.9 54 -15.1 Av
21.0712 41.7 54 -12.3 Av
22.0532 41.1 54 -12.9 Av
23.6157 42.3 54 -11.7 Av
24.0857 42.6 54 -11.4 Av
25.8077 43.4 54 -10.6 Av
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Section 8 Testing data
Test name FCC 15.209 Radiated emission limits; general requirements

Specification FCC Part 15 Subpart C Nem kO

1 Frequency Sweep Dl Max in

Limit Cheg¢k PASS
Line RFCGBAVE PASS
Line RFCOBPKE PASS

M1[2]| 41.82 dBpV/m
25.000000 GHz

90 dBpY/m

B0 dBpv/m

F.FCCBPKE

70 dBpY/m

60 dBpY/m

PFCCBAYE

i A s - Lot s .

RGN T | T

Mt g
40 dBpv/m o . ™~ g - MWW

UV N Pt A

30 dBpY/m

18.0 GHz 16000 pts 800.0 MHz/ 26.0 GHz

Figure 7.1-16: Radiated spurious emissions with WCDMA at 1732.6 MHz and WIFI at 2437 MHz — antenna in vertical polarization

Frequenc Level Limit Margin
(qGHz) . @dBuV/m)  (dBuV/m) (dlg) DR

18.0532 38.1 54 -15.9 Av
18.9382 38.9 54 151 Av
19.3957 388 54 15.2 Av
21.0727 218 54 122 Av
22.0317 411 54 12.9 Av
25.8167 43.4 54 -10.6 Av
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Section 8 Testing data
Test name FCC 15.209 Radiated emission limits; general requirements

Specification FCC Part 15 Subpart C Nem kO

i 100 MHz

60 dBpY/m

50 dBpv/m

A dpuegm

30 depv/m

20 dBpv/m 1 L - : : : b s :
AV A

10 dBpy,

Start 30.0 MHz Stop 1.0 GHz

Figure 7.1-17: Radiated spurious emissions with WCDMA at 832.6 MHz and WIFI at 2437 MHz — antenna in horizontal polarization

Note: Emissions above the limit were from intentional emissions. no intermodulation emissions were detected

Frequency Level Limit Margin

(MHz) (dBuV/m) | (dBpV/m) (dB) DELECtor
43.8300 14.7 40.0 -25.3 QP
47.0700 17.6 40.0 224 QP
53.5800 14.2 40.0 25.8 QP
62.2500 12.7 40.0 273 QP
87.4500 25.4 40.0 146 QP
161.4000 223 435 212 QP
162.5400 235 435 -20.0 QP
528.0000 302 46.0 158 QP
715.1700 155 46.0 305 QP
857.6400 184 46.0 276 QP
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Section 8 Testing data

Test name FCC 15.209 Radiated emission limits; general requirements k
Specification FCC Part 15 Subpart C Nem 0
© 100 MHz
60 dBpv/m
50 dBpy/m
A dpuegm
m A |

10 dBpy,

Start 30.0 MHz Stop 1.0 GHz

Figure 7.1-18: Radiated spurious emissions with WCDMA at 832.6 MHz and WIFI at 2437 MHz — antenna in vertical polarization

Note: Emissions above the limit were from intentional emissions. no intermodulation emissions were detected

Frequency Level Limit Margin

(MH2) @Buv/m)  (dBuv/m) (dB) L0 i
31.4100 32.1 40.0 7.9 oP
36.1200 30.2 40.0 98 QP
43.8000 319 200 81 oP
50.4300 317 400 83 QP
58.7100 33.4 40.0 6.6 QP
68.2500 271 40.0 12.9 oP
70.8300 29.5 40.0 105 QP
91.5600 333 435 102 oP
92.1900 321 435 114 oP
161.4300 27.7 435 158 oP
164.5500 314 435 121 QP
399.6000 26.2 46.0 198 QP
528.0000 30.3 46.0 157 oP
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Section 8
Test name
Specification

@

dBuv
/m

MAXH

2 AV

Step

Testing data
FCC 15.209 Radiated emission limits; general requirements k
FCC Part 15 Subpart C Nem 0

RBW 1 MHz Marker 1 [T1 ]
MT 10 ms 92.00 dBpvV/m
AUTO Att 0 dBR AUTO PREAMP ON 2.438800000 GHz

140
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=120
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/\——/J

20

1 GHz

3.6 GHz

Figure 7.1-19: Radiated spurious emissions with WCDMA at 832.6 MHz and WIFI at 2437 MHz — antenna in horizontal polarization

Note: Emissions above the limit were from intentional emissions. no intermodulation emissions were detected

Frequenc Level Limit Margin
(:\q/le) . (dBuV/m) | (dBpV/m) (dg) DELECtor

1130.0000 27.7 54.0 26.3 Av
1374.8000 29.0 54.0 25.0 Av
1500.0000 310 54.0 23.0 Av
1782.8000 26 54.0 214 Av
2133.2000 35.9 54.0 18.1 Av
2986.8000 37.4 54.0 716.6 Av
3596.4000 39.6 54.0 “14.4 Av
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Section 8
Test name
Specification

@

dBuv
/m

MAXH

2 AV

Testing data

FCC 15.209 Radiated emission limits; general requirements

FCC Part 15 Subpart C

@mko

RBW 1 MHz Marker 1 [T1 ]
MT 10 ms 95.55 dBpv/m
Step AUTO Att 0 dBR AUTO PREAMP ON 2.443200000 GHz
140
~130
=120
—110
TDS
100 -
v
o0
—50
RFCCBPKE
6DB
70 AC
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RFCCBAVE
-0 Anag el A
i il ol
i ) W Ly_w._
50 ”/__F_Mhﬂ__da
-"'d_‘_"_'_\_‘_ﬂ-'_
20
1 GHz 3.6 GHz
Figure 7.1-20: Radiated spurious emissions with WCDMA at 832.6 MHz and WIFI at 2437 MHz — antenna in vertical polarization
Note: Emissions above the limit were from intentional emissions. no intermodulation emissions were detected
Frequency Level Limit Margin
(MHz) (dBuV/m) | (dBpV/m) (dB) DELECtor
1157.6000 27.6 54.0 -26.4 Av
1374.8000 28.9 54.0 -25.1 Av
1557.2000 30.3 54.0 -23.7 Av
1776.0000 32.6 54.0 -21.4 Av
2986.4000 374 54.0 -16.6 Av
3599.6000 39.5 54.0 -14.5 Av
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Section 8
Test name
Specification

1 Frequency Sweep

Limit Check
Line!RFCCBAVE
Line!RFCCBPKE

90 dBpY/m

Testing data

FCC 15.209 Radiated emission limits; general requirements

FCC Part 15 Subpart C

PASS
PAS
PAS

G-

10 GHz

v in

dBpv/m
16.895610 GHz

M2[1] 56.85 dBpV/m
16.957096 GHz

B0 dBpv/m

F.FCCBPKE

70 dBpY/m
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28800 pts
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Figure 7.1-21: Radiated spurious emissions with WCDMA at 832.6 MHz and WIFI at 2437 MHz — antenna in horizontal polarization

Frequency Level Limit Margin Detector
(GHz) (dBpv/m) (dBpv/m) (dB)
16.8956 43.4 54 -10.6 Av
16.9570 56.9 74 -17.1 Pk
17.5647 55.1 74 -18.9 Pk
16.6546 54.9 74 -19.1 Pk
7.3108 49.6 74 -24.4 Pk
7.3108 43.4 54 -10.6 Av
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Section 8 Testing data
Test name FCC 15.209 Radiated emission limits; general requirements

Specification FCC Part 15 Subpart C Nem kO

1 Frequency Sweep

Limit Check PASS 10 GHz IM1[2] 42,79 dBpV/m

Line!RFCCBAVE PAS$ 7.310753 GHz

LineRFCCBPKE PASS M2[1] 48.03 dBpV/m

7.311023 GHz
90 dBpY/m
B0 dBpv/m
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60 dBpY/m
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Figure 7.1-22: Radiated spurious emissions with WCDMA at 832.6 MHz and WIFI at 2437 MHz — antenna in vertical polarization

Frequency Level Limit Margin Detector
(GHz) (dBpv/m) (dBpv/m) (dB)
7.3107 42.8 54 -11.2 Av
7.3110 48.1 74 -25.9 Pk
3.6552 35.7 54 -18.3 Av
17.4658 56.5 74 -17.5 Pk
16.5655 55.9 74 -18.1 Pk
16.9126 43.2 54 -10.8 Av
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Section 8 Testing data
Test name FCC 15.209 Radiated emission limits; general requirements

Specification FCC Part 15 Subpart C Nem kO

1 Frequency Sweep Dl Max in

Limit Chegk PASS MI1[2]| 42.18 dBpV/m
Line RFCOBAVE PASS £5.110750 GHz
Line RFCOBPKE PASS

90 dBpY/m

B0 dBpv/m
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Figure 7.1-23: Radiated spurious emissions with WCDMA at 832.6 MHz and WIFI at 2437 MHz — antenna in horizontal polarization

Frequency Level Limit Margin

(GH2) @Buv/m)  (dBuv/m) (dB) DR
18.0622 38.2 54 158 Av
18.9402 38.9 54 151 Av
19.3922 39.1 54 [14.9 Av
21.0777 417 54 123 Av
23.6132 42.2 54 118 Av
25.8212 43.4 54 7106 Av
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Section 8
Test name

Specification

Testing data

FCC 15.209 Radiated emission limits; general requirements

FCC Part 15 Subpart C

1 Frequency Sweep
Limit Chegk

90 dBpY/m

Line RFCOBAVE
Line RFCOBPKE

PASS
PASS
PASS

25.000000 GHz

B0 dBpv/m
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60 dBpY/m
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[ dul
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A R

! w‘n
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16000 pts

800.0 MHz/

26.0 GHz

Frequency Level Limit Margin Detector
(GHz) (dBpv/m) (dBpv/m) (dB)
18.0792 38.1 54 -15.9 Av
18.9402 38.9 54 -15.1 Av
19.3932 38.8 54 -15.2 Av
21.0622 41.7 54 -12.3 Av
23.6292 42.3 54 -11.7 Av
25.8347 42.3 54 -11.7 Av
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Section 9: Block diagrams of test set-ups

Nemko

Section 8. Block diagrams of test set-ups

8.1  Radiated emissions set-up for frequencies below 1 GHz
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8.2 Radiated emissions set-up for frequencies above 1 GHz
@ Radio absorbing material
Antenna
- mast
Test T
antenna | | | | [dea e
,,,,, FUR,
4m
3m
< >
EUT
_ Test pis
A antenna
Non- 1
conducting L - ™
table
1.5/m
im
y AAM/WA/\MWWW\ ﬂ I\ Metal ground plane
Turn table
Receiver
ET==T="=]
° =
ol g
8 oHHE &
ogoo 5o
88 ©
olomoreges © e @
f— —_

RF pre-amp

Report reference ID: 407189-2TRFWL Page 39 of 43



Section 10: Photos

@mko

Section 9. Photos

9.1 Photos of the test set-up

Radiated emission below 1 GHz

Radiated emission above 1 GHz
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Section 10: Photos

Nemko

9.2 Photos of the EUT
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Section 10: Photos

Nemko
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Section 10: Photos

(End of report)
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