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1.6.1

1.6.2

1.6.3

1.7

Product Information

Technical Description

The MiX 46MC-4G is a fleet product that incorporates the latest market trends. It consists mainly
of an on-board computer, a LTE CAT M1 modem with 2G fallback, a GNSS, an accelerometer,
Bluetooth Low Energy, 1/0, 2 x CAN, 2 x RS232, 4 x positive drives and 434 / 915 MHz short range
transceiver.
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1 Antenna is boresighted for measurements > 1 GHz.
2 Height from the EUT to ground is 0.8 m for measurements < 1 GHz.

EUT Configuration and Rationale for Radiated Spurious Emissions

The EUT was placed on a non-conducting platform in a manner typical of a normal installation. The
EUT would be fitted in multiple planes, pre-scans were performed with the EUT orientated in X, Y
and Z planes with reference to the ground plane.

Ports on the EUT were terminated with loads as described in ANSI C63.4 clause 6.2.4

Deviations from the Standard

No deviations from the applicable test standard were made during testing.
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Spurious Radiated Emissions

Specification Reference

FCC 47 CFR Part 15C, Clause 15.247 (d) and 15.205
Equipment Under Test and Modification State

MiX 46MC-4G-B, S/N: 53000102 - Modification State 0
Date of Test

03-March-2020 to 08-March-2020

Test Method

This test was performed in accordance with ANSI C63.10, clause 6.3, 6.5 and 6.6.

The EUT was placed on the non-conducting platform in a manner typical of a normal installation.
For an EUT which could reasonable be used in multiple planes, pre-scans were performed with the
EUT orientated in X, Y and Z planes with reference to the ground plane.

Ports on the EUT were terminated with loads as described in ANSI C63.4, clause 6.2.4. For EUT’s
with multiple connectors of the same type, additional interconnecting cables were connected, and
pre-scans performed to determine whether the level of the emissions were increased by >2 dB.
For frequencies > 1 GHz, plots for average measurements were taken in accordance with ANSI
C63.10, clause 4.1.4.2.5 to characterize the EUT. Where emissions were detected, final average
measurements were taken in accordance with ANSI C63.10, clause 4.1.4.2.2.

The plots shown are the characterization of the EUT. The limits on the plots represent the most
stringent case for restricted bands, (74/54 dBuV/m) when compared to 20 dBc outside restricted
bands. The limits shown have been used as a threshold to determine where further measurements
are necessary. Where results are within 10 dB of the limits shown on the plots, further
investigation was carried out and reported in results tables.

The following conversion can be applied to convert from dBuV/m to pV/m:
107 (Field Strength in dBuV/m/20).
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Figure 7 - Radiated Emissions Test Setup Diagram

2.3.5 Environmental Conditions

Ambient Temperature 20.3-22.1°C
Relative Humidity 32.1-329%

COMMERCIAL-IN-CONFIDENCE Page 18 of 57



Document 75948420-06 Issue 02
COMMERCIAL-IN-CONFIDENCE

Figure 62 - Test Setup — 30 MHz to 1 GHz — X Orientation
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Figure 63 - Test Setup - 30 MHz to 1 GHz — Y Orientation
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Figure 64 - Test Setup - 30 MHz to 1 GHz — Z Orientation
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Figure 65 - Test Setup - 1 GHz to 10 GHz — X Orientation
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Figure 66 - Test Setup - 1 GHz to 10 GHz - Y Orientation
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Figure 67 - Test Setup - 1 GHz to 10 GHz — Z Orientation

FCC 47 CFR Part 15, Limit Clause 15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the 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 a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter complies with the conducted power limits based on the use of RMS
averaging over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation
required under this paragraph shall be 30 dB instead of 20 dB.

Attenuation below the general limits specified in § 15.209(a) is not required. 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 15.209(a)
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Test Location and Test Equipment Used

This test was carried out in EMC Chamber 5.

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due
(months)
f\géig?:é%gggme) Link Microtek Ltd AM180HAK-TU2 | 230 24 02-May-2020
Pre-Amplifier Phase One PS04-0086 1533 12 04-Aug-2020
Network Analyser Rohde & Schwarz ZVA 40 3548 12 11-Dec-2020
Lﬁﬂﬁe}“OGHz Pre- Phase One PS04-0087 1534 |12 18-Feb-2021
Screened Room (5) Rainford Rainford 1545 36 23-Jan-2021
Turntable Controller Inn-Co GmbH CO 1000 1606 - TU
DC Power Supply Hewlett Packard 6269B 1909 - TU
Multimeter Iso-tech IDM101 2417 12 11-Nov-2020
Antenna with permanent | o CBL6143 2004 |24 30-Sep-2021
attenuator (Bilog)
Comb Generator Schaffner RSG1000 3034 - TU
EMI Test Receiver Rohde & Schwarz ESU40 3506 12 03-Jan-2021
Gt oy - 92mM RE | Rnophase Koo 10032000~ | 3605 | 12 11-Jun-2020
gfr‘f)"e (Yellow, Rx, Km-Km | 5051t Cables Koo 10012000 | 4507 |6 09-Jun-2020
Mast Controller Maturo Gmbh NCD 4810 - TU
Tilt Antenna Mast Maturo Gmbh TAM 4.0-P 4811 - TU
pouble Ridge Broadband | schwarzbeck BBHA 9120 B 4848 |12 11-Mar-2020
4dB Attenuator Pasternack PE7047-4 4935 24 30-Sep-2021
High Pass filter Wainwright \{\éggﬁls%goz-%%-ss 4961 |12 11-0ct-2019
Hygrometer Rotronic HP21 4989 12 02-May-2020
EmX Emissions Software | TUV SUD EmX 5125 - Software
8 Meter Cable Teledyne PR90-088-8MTR 5212 12 30-Aug-2020
’?ggﬂ;)a (DRGHom 7.5- | oy warzbeck HWRD750 5348 |12 04-Sep-2020
to ooy " OB TCHZ | schwarzbeck BBV 9718 C 5350 |12 21-Aug-2020
EMI Test Receiver Rohde & Schwarz ESW44 5382 12 08-Oct-2020
Table 16

TU - Traceability Unscheduled
O/P Mon — Output Monitored
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3 Measurement Uncertainty

For a 95% confidence level, the measurement uncertainties for defined systems are:

Test Name Measurement Uncertainty
Spurious Radiated Emissions 30 MHz to 1 GHz: £ 5.2 dB
1 GHz to 40 GHz: + 6.3 dB
Restricted Band Edges 30 MHz to 1 GHz: £+ 5.2 dB
1 GHz to 40 GHz: + 6.3 dB
Authorised Band Edges 30 MHz to 1 GHz: £ 5.2 dB

1 GHz to 40 GHz: + 6.3 dB

Table 17

Measurement Uncertainty Decision Rule

Determination of conformity with the specification limits is based on the decision rule according to
IEC Guide 115: 2007, clause 4.4.3 and 4.5.1.
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