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1.
Introduction

In this paper, we provide a text proposal for Section 9 of TS 36.124 V0.0.1 [1]. This proposal is based on Section 9 of TS 34.124 V8.1.0 [2].
2.
Text proposal

<Start of text proposal>

9
Test methods and levels for immunity tests

9.1
Test configurations

This subclause defines the configurations for immunity tests as follows:

-
the equipment shall be tested under normal test conditions as specified in the core specification ,e.g., TS 36.508 [12];

-
the test configuration shall be as close to normal intended use as possible;

-
if the equipment is part of a system, or can be connected to ancillary equipment, then it shall be acceptable to test the equipment while connected to the minimum configuration of ancillary equipment necessary to exercise the ports;

-
if the equipment has a large number of ports, then a sufficient number shall be selected to simulate actual operation conditions and to ensure that all the different types of termination are tested;

-
the test conditions, test configuration and mode of operation shall be recorded in the test report;

-
ports which in normal operation are connected shall be connected to an ancillary equipment or to a representative piece of cable correctly terminated to simulate the input/output characteristics of the ancillary equipment, Radio Frequency (RF) input/output ports shall be correctly terminated;

-
ports, which are not, connected to cables during normal operation, e.g. service connectors, programming connectors, temporary connectors etc. shall not be connected to any cables for the purpose of EMC testing. Where cables have to be connected to these ports, or interconnecting cables have to be extended in length in order to exercise the EUT, precautions shall be taken to ensure that the evaluation of the EUT is not affected by the addition or extension of these cables;

-
the test arrangements for transmitter and receiver sections of the transceiver are described separately for the sake of clarity. However, where possible the test of the transmitter section and receiver section of the EUT may be carried out simultaneously to reduce test time;

-
immunity tests shall be performed in two modes of operation: 

-
with a communication link established (traffic mode); and

-
in the idle mode.

See subclauses 6.1 and 6.2.

9.2
RF electromagnetic field (80 MHz - 1000 MHz and 1400 MHZ to 2700 MHz)

The test shall be performed on a representative configuration of the equipment or a representative configuration of the combination of UE and ancillary equipment.

9.2.1
Definition

This test assesses the ability of UE and ancillary equipment to operate as intended in the presence of a radio frequency electromagnetic field disturbance at the enclosure.

9.2.2
Test method and level

The test method shall be in accordance with IEC 61000‑4‑3 [17]

-
for UE and ancillary equipment the following requirements shall apply;

-
the test level shall be 3 V/m amplitude modulated to a depth of 80 % by a sinusoidal audio signal of 1 kHz;

-
the stepped frequency increments shall be 1 % of the momentary frequency;

-
when using the max hold detector method (see ANNEX A) at each test frequency step initially an unmodulated test signal shall be applied. Then the test modulation shall be applied;

-
the test shall be performed over the frequency range 80 MHz to 1000 MHz and 1400 MHz to 2700 MHz;

-
responses in stand alone receivers or receivers which are part of transceivers occurring at discrete frequencies which are narrow band responses, shall be disregarded, see subclause 4.3;

-
the frequencies selected during the test shall be recorded in the test report.

9.2.3
Performance criteria

The performance criteria of subclause 6.1 shall apply.

9.3
Electrostatic discharge

The test shall be performed on a representative configuration of the equipment or a representative configuration of the combination of UE and ancillary equipment.

9.3.1
Definition

This test assesses the ability of UE and ancillary equipment to operate as intended in the event of an electrostatic discharge.

9.3.2
Test method and level

The test method shall be in accordance with IEC 61000‑4‑2 [18]:

-
for contact discharge, the equipment shall pass at ±2 kV and ±4 kV;

-
for air discharge the equipment shall pass at ±2 kV, ±4 kV and ±8 kV (only for non-conducting surfaces, see IEC 61000‑4‑2 [18]).

NOTE:
The EUT shall be fully discharged between each ESD exposure by connecting its ground point (where applicable) to the HCP by a resistive wire with a 470 k(. resistor in either end.

9.3.3
Performance criteria

The performance criteria of subclause 6.2 shall apply.
9.4
Fast transients common mode

The test shall be performed on AC mains power input ports.

This test shall be performed on signal ports, control ports and DC power input/output ports if the cables may be longer than 3 m.

Where this test is not carried out on a port or any other ports because the manufacturer declares that it is not intended to be used with cables longer than 3 m, a list of ports which were not tested for this reason shall be included in the test report.

This test shall be performed on a representative configuration of the equipment or a representative configuration of the combination of UE and ancillary equipment.

9.4.1
Definition

This test assesses the ability of UE and ancillary equipment to operate as intended in the event of fast transients present on one of the input/output ports.

9.4.2
Test method and level

The test method shall be in accordance with IEC 61000‑4‑4 [19]

-
the test level for signal and control ports shall be 0,5 kV open circuit voltage as given in IEC 61000‑4‑4 [19];

-
the test level for DC power input/output ports shall be 0,5 kV open circuit voltage as given in IEC 61000‑4‑4 [19];

-
the test level for AC mains power input ports shall be 1 kV open circuit voltage as given in IEC 61000‑4‑4 [19].

9.4.3
Performance criteria

The performance criteria of subclause 6.2 shall apply.

9.5
RF common mode (0.15 MHz to 80 MHz)

This test is applicable for UE for fixed, mobile, and portable use and for ancillary equipment.

This test shall be performed on signal, control and DC power input/output ports, which may have cables longer than 3 m.

This test shall be performed on AC mains power input/output ports of UE for fixed use and for fixed ancillary equipment. Where this test is not carried out on a port or any other ports because the manufacturer declares that it is not intended to be used with cables longer than stated above, a list of ports which were not tested shall be included in the test report.

This test shall be performed on a representative configuration of the UE or a representative configuration of the combination of UE and ancillary equipment.

9.5.1
Definition

This test assesses the ability of equipment and ancillary equipment to operate as intended in the presence of a radio frequency electromagnetic disturbance.

9.5.2
Test method and level

The test method shall be in accordance with IEC 61000‑4‑6 [20]. 

-
the test signal shall be amplitude modulated to a depth of 80 % by a sinusoidal audio signal of 1 kHz;

-
the stepped frequency increments shall be either 50 kHz or 1 % frequency increment of the momentary frequency in the frequency range 150 kHz - 5 MHz and 1 % frequency increment of the momentary frequency in the frequency range 5 MHz - 80 MHz;

-
when using the max hold detector method (see ANNEX A) at each test frequency step initially an unmodulated test signal shall be applied. Then the test modulation shall be applied;

-
the test level shall be severity level 2 as given in IEC 61000‑4‑6 [20] corresponding to 3 V rms, at a transfer impedance of 150 W;

-
the test shall be performed over the frequency range 150 kHz - 80 MHz;

-
responses of stand alone receivers or receivers which are part of transceivers occurring at discrete frequencies which are narrow band responses, shall be disregarded, see subclause 4.3;

-
the frequencies selected during the test and the test method used shall be recorded in the test report.

9.5.3
Performance criteria

The performance criteria of subclause 6.1 shall apply.

9.6
Transients and surges, vehicular environment

The tests are applicable to UE intended for use in a vehicular environment.

These tests shall be performed on 12 V and 24 V DC power input.

These tests shall be performed on a representative configuration of the equipment or a representative configuration of the combination of UE and ancillary equipment.

9.6.1
Definition

These tests assess the ability of UE and ancillary equipment to operate as intended in the event of transients and surges present on the DC power input ports in a vehicular environment.

9.6.2
Test method and level

The test method shall be in accordance with ISO 7637‑1 [6] for nominal 12 V DC powered equipment and ISO 7637‑2 [7] for nominal 24 V DC powered equipment. The requirements are detailed as follows:

9.6.2.1
12 V DC powered equipment

Where the manufacturer in his installation documentation requires the EUT to have a direct connection to the 12 V main vehicle battery the following requirements in accordance with ISO 7637‑1 [6] shall apply:

-
pulse 3a and 3b, level II ((50 V), with the test time reduced to 5 minutes for each; 
Supply voltage VA = 13,5 ( 0,5 V DC

-
pulse 4, level II, 5 pulses, with the characteristics as follows:
Vs = -5 V, 
Va = -2,5 V,
t6 = 25 ms,
t8 = 5 s,
tf = 5 ms.
Supply voltage VB = 12,0 ( 0,2 V DC

Where the manufacturer does not require the EUT to have a direct connection to the 12 V main vehicle battery, the following pulses apply in addition:

-
pulse 1, level II (-50 V),

t1 = 2,5 s,
10 pulses; Supply voltage VA = 13,5 ( 0,5 V DC;

-
pulse 2, level II (+50 V),
t1 = 2,5 s,
10 pulses. Supply voltage VA = 13,5 ( 0,5 V DC.

Where the manufacturer declares that the EUT requires a direct connection to the vehicle battery, and the corresponding tests are not carried out, this shall be stated in the test report.

9.6.2.2
24 V DC powered equipment

Where the manufacturer in his installation documentation requires the EUT to have a direct connection to the 24 V main vehicle battery the following requirements in accordance with ISO 7637‑2 [7] shall apply:

-
pulse 3a and 3b, level II ((70 V), with the test time reduced to 5 minutes for each;
Supply voltage VA = 27 ( 1 V DC

-
pulse 4, level II, 5 pulses, with the characteristics as follows:
Vs = -10 V, 
Va = -5 V,
t6 = 25 ms,
t8 = 5 s,
tf = 5 ms.
Supply voltage VB = 24 ( 0,4 V DC

Where the manufacturer does not require the EUT to have a direct connection to the 24 V main vehicle battery, the following pulses apply in addition:

-
pulse 1, level II (-100 V),
t1 = 2,5 s,
10 pulses; Supply voltage VA = 27 ( 1 V DC;

-
pulse 1b, level II (-550 V),
t1 = 2,5 s,
10 pulses
 Ri = 100 (;
Supply voltage VA = 27 ( 1 V DC;

-
pulse 2, level II (+50 V),

t1 = 2,5 s,
10 pulses. Supply voltage VA = 27 ( 1 V DC.

Where the manufacturer declares that the EUT requires a direct connection to the vehicle battery, and the corresponding tests are not carried out, this shall be stated in the test report.

For UE and ancillary equipment designed to operate at both DC voltages and where no manual adjustments are required, the requirement 9.6.2.2 and pulse 4 from 9.6.2.1 shall apply.

For UE designed to operate at 12 V DC power supply, but operating from a 24 V DC power adapter ancillary, then the UE shall comply with the requirements in 9.6.2.1 and the configuration of the UE and the power adapter shall comply with the requirements of 9.6.2.2.

9.6.3
Performance criteria

The performance criteria of subclause 6.2 shall apply. However, where the equipment is powered without the use of a parallel battery back-up, for pulses 1, 1a, 1b, 2 and 4 the communications link need not be maintained and may have to be re-established and volatile user data may have been lost. 

9.7
Voltage dips and interruptions

The tests shall be performed on AC mains power input ports.

These tests shall be performed on a representative configuration of the UE or a representative configuration of the combination of UE and ancillary equipment.

9.7.1
Definition

These tests assess the ability of UE and ancillary equipment to operate as intended in the event of voltage dips and interruptions present on the AC mains power input ports.

9.7.2
Test method and level

The following requirements shall apply.

The test method shall be in accordance with IEC 61000‑4‑11 [21].

The test levels shall be:

-
a voltage dip corresponding to a reduction of the supply voltage of 60 % for 5 periods;

-
a voltage interruption corresponding to a reduction of the supply voltage of > 95 % for 250 periods.

9.7.3
Performance criteria

The performance criteria of subclause 6.2 shall apply. However, in the case where the equipment is powered solely from the AC mains supply (without the use of a parallel battery back-up) the communications link need not be maintained and may have to be re-established and volatile user data may have been lost. In the event of loss of the communications link or in the event of loss of user data, this fact shall be recorded in the test report, the product description and the user documentation.

9.8
Surges, common and differential mode

The tests shall be performed on AC mains power input ports.

These tests shall be performed on a representative configuration of the UE or a representative configuration of the combination of UE and ancillary equipment.

9.8.1
Definition

These tests assess the ability of UE and ancillary equipment to operate as intended in the event of surges being present at the AC mains power input ports.

9.8.2
Test method and level

The test method shall be in accordance with IEC 61000‑4‑5 [22].

The following requirements and evaluation of test results shall apply:

-
the test level for ac mains power input ports shall be 1 kV line to ground and 0,5 kV line to line with the output impedance of the surge generator as given in the IEC 61000‑4‑5 [22];

-
the test generator shall provide the 1,2/50 µsec pulse as defined in IEC 61000‑4‑5 [22].

9.8.3
Performance criteria

The performance criteria of sub-clause 6.2 shall apply.

<End of text proposal>
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