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------------------------------ Start of new section ------------------------------
[bookmark: _Toc354565184][bookmark: _Toc53218990][bookmark: _Toc53219697][bookmark: _Toc47081118][bookmark: _Toc53220140][bookmark: _Toc49507502]4	Test conditions
[bookmark: _Toc354565185][bookmark: _Toc53218991][bookmark: _Toc53220141][bookmark: _Toc53219698][bookmark: _Toc47081119][bookmark: _Toc49507503]4.1	General
[bookmark: _Toc354565186]Requirements throughout the EMC specifications are in some cases defined separately for different frequency ranges (FR). The frequency ranges FR1 and FR2 are defined in subclause 5.1 of TS 38.174 [2].
The equipment shall be tested in normal test environment defined in the corresponding IAB conformance testing specification TS 38.174 [2]. The test conditions shall be recorded in the test report.
For IAB Node capable of multi-band operation, the requirements in the present document apply for each supported operating band unless otherwise stated. Operating bands shall be activated according to the test configuration in subclause 4.5. Tests shall be performed relating to each type of port and all operating bands shall be assessed during the tests.
The manufacturer shall declare the supported operating band(s) according to the list of NR IAB operating bands defined in TS 38.174 [2].
NOTE 1: NR IAB operating bands for IAB type 1-H, are declared by the manufacturer according to the declarations specified in TS 38.174 [2], clause X.
NOTE 2: NR IAB operating bands for IAB type 1-O and IAB type 2-O, are declared by the manufacturer according to the declarations specified in TS 38.174 [2], clause X.

[bookmark: _Toc53220142][bookmark: _Toc49507504][bookmark: _Toc47081120][bookmark: _Toc53218992][bookmark: _Toc53219699]4.2	Arrangements for establishing a communication link
The wanted RF input signal nominal frequency shall be selected by setting the NR Absolute Radio Frequency Channel Number (NR-ARFCN) to an appropriate number.
A communication link shall be set up with a suitable test system capable of evaluating the required performance criteria (hereafter called "the test system") at the radio interface and telecommunication port/ports (the NG interface). The test system shall be located outside of the test environment.
When the EUT is required to be in the transmit/receive mode, the following conditions shall be met:
-	For the IAB type 1-H testing, the EUT shall be commanded to operate at rated transmit power;
-	For the IAB type 1-O and IAB type 2-O testing, the EUT transmit power shall be configured as stated in clause 8.1 for emission test and clause 9.1 for immunity test accordingly,
-	Adequate measures shall be taken to avoid the effect of the unwanted signal on the measuring equipment;
-	The wanted input signal level shall be set to a level where the performance is not limited by the receiver noise floor or strong signal effects.
NOTE:	15 dB above the conducted reference sensitivity level has been used as an example of wanted input signal level in legacy 3GPP EMC specifications for establishing a communication link.
For immunity tests clause 4.3 shall apply and the conditions shall be as follows.
[bookmark: _Toc53219700][bookmark: _Toc53218993][bookmark: _Toc47081123][bookmark: _Toc49507505][bookmark: _Toc53220143]4.3	Narrow band responses on receivers
[bookmark: _Hlk510783054]Responses on receivers or duplex transceivers occurring during the immunity test at discrete frequencies which are narrow band responses (spurious responses), are identified by the following method:
-	if during an immunity test the quantity being monitored goes outside the specified tolerances (clause 6), it is necessary to establish whether the deviation is due to a narrow band response or to a wide band (EMC) phenomenon. Therefore, the test shall be repeated with the unwanted signal frequency increased, and then decreased by 2 x BWChannel MHz, where BWChannel is the channel bandwidth as defined in TS 38.174 [2], clause 5.3;
-	if the deviation disappears in either one or both of the above MHz offset cases, then the response is considered as a narrow band response;
-	if the deviation does not disappear, this may be due to the fact that the offset has made the frequency of the unwanted signal correspond to the frequency of another narrow band response. Under these circumstances the procedure is repeated with the increase and decrease of the frequency of the unwanted signal set to 2.5 x BWChannel MHz;
-	if the deviation does not disappear with the increased and/or decreased frequency, the phenomenon is considered wide band and therefore an EMC problem and the equipment fails the test.
For immunity test narrow band responses are disregarded.
For IAB Node capable of multi-band operation, all supported operating bands shall be considered for narrowband responses.
------------------------------ End of section ------------------------------
------------------------------ Start of new section ------------------------------
[bookmark: _Toc53218998][bookmark: _Toc53219705][bookmark: _Toc49507510][bookmark: _Toc47081134][bookmark: _Toc53220148]5	Performance assessment
[bookmark: _Toc49507511][bookmark: _Toc53218999][bookmark: _Toc47081135][bookmark: _Toc53219706][bookmark: _Toc53220149]5.1	General
The following information shall be recorded in or annexed to the test report:
-	the primary functions of the radio equipment to be tested during and after the EMC testing;
-	the intended functions of the radio equipment which shall be in accordance with the documentation accompanying the equipment;
-	the method to be used to verify that a communications link is established and maintained;
-	the user-control functions and stored data that are required for normal operation and the method to be used to assess whether these have been lost after EMC stress;
-	the ancillary equipment to be combined with the radio equipment for testing (where applicable);
-	the information about ancillary equipment intended to be used with the radio equipment;
-	information about the common and/or band-specific active RF components and other hardware blocks for a communication link in IAB node capable of multi-band operation;
-	an exhaustive list of ports (and RIBs), classified as either power or signal/control. Power ports shall further be classified as AC or DC power.
Performance assessment of a IAB Node with multiple enclosures may be done separately for the IAB Node part with the Radio digital unit and the Radio unit respectively, according to the manufacturer's choice.
A communication link used by more than one operating band, shall be assessed on all operating bands. Communication link(s) and/or radio performance parameters for the operating bands can during the test be assessed simultaneously or separately for each band, depending on the test environment capability.
[bookmark: _Toc53219000][bookmark: _Toc47081136][bookmark: _Toc53220150][bookmark: _Toc53219707][bookmark: _Toc49507512][bookmark: OLE_LINK5]5.2	Assessment of throughput of IAB-DU
For downlink assessment of the IAB-DU, a communication link shall be established between the transmitter (via port for the IAB type 1-H, or via RIB for the IAB type 1-O and IAB type 2-O) and the test equipment. Test equipment shall meet the requirements for the throughput assessment defined in [Test specification reference] for the bearer used in the immunity tests. The level of the signal supplied to the equipment should be within the range for which the assessment of throughput is not impaired. Power control shall be OFF during the immunity testing..
For uplink assessment of the IAB-DU, the value of the throughput at the output of the receiver shall be monitored at NG interface by using suitable test equipment. 
[bookmark: _Toc53219708][bookmark: _Toc53220151][bookmark: _Toc53219001][bookmark: _Toc47081139][bookmark: _Toc49507513]5.3	Assessment of throughput of IAB-MT
[bookmark: _Toc53219002][bookmark: _Toc49507514][bookmark: _Toc53220152][bookmark: _Toc53219709][bookmark: _Toc47081142]The test arrangement and signals, given in clause 4, apply to IAB-MT. The assessment of equipment performance shall be based on data transfer according to the criteria in clause 6.
5.4	Ancillary equipment
At the manufacturer's discretion the test may be performed on the ancillary equipment separately or on a representative configuration of the combination of radio and ancillary equipment. In each case EUT is tested against all applicable immunity and emission clauses of the present document and in each case, compliance enables the ancillary equipment to be used with different radio equipment.
------------------------------ End of section ------------------------------

------------------------------ Start of new section ------------------------------

[bookmark: _Toc47081150][bookmark: _Toc53220156][bookmark: _Toc53219006][bookmark: _Toc49507518][bookmark: _Toc53219713]
6.3	Performance criteria for continuous phenomena for Ancillary equipment
The apparatus shall continue to operate as intended during and after the test. No degradation of performance or loss of function is allowed below the performance level specified by the manufacturer, when the apparatus is used as intended. The performance level may be replaced by a permissible performance loss. If the minimum performance level or the permissible performance loss is not specified by the manufacturer, either of these may be derived from the product description and documentation and what the user may reasonably expect from the apparatus if used as intended.
[bookmark: _Toc49507519][bookmark: _Toc53219007][bookmark: _Toc53219714][bookmark: _Toc53220157][bookmark: _Toc47081151]6.4	Performance criteria for transient phenomena for Ancillary equipment
The apparatus shall continue to operate as intended after the test. No degradation of performance or loss of function is allowed below the performance level specified by the manufacturer, when the apparatus is used as intended. The performance level may be replaced by a permissible performance loss. During the test, degradation of performance is however allowed. If the minimum performance level or the permissible performance loss is not specified by the manufacturer, either of these may be derived from the product description and documentation and what the user may reasonably expect from the apparatus if used as intended.
------------------------------ End of section ------------------------------

------------------------------ Start of new section ------------------------------
[bookmark: _Toc49507523][bookmark: _Toc53219011][bookmark: _Toc53220161][bookmark: _Toc53219718][bookmark: _Toc47081155]8	Emission
[bookmark: _Toc53220162][bookmark: _Toc47081156][bookmark: _Toc49507524][bookmark: _Toc53219012][bookmark: _Toc53219719]8.1	Test configurations
[bookmark: _Toc486867075]This clause defines the configurations for emission tests as follows:
-	The equipment shall be tested under normal test conditions as specified in the functional standards;
-	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; in case of IAB type 1-H, antenna ports shall be correctly terminated;
-	For IAB type 1-O and IAB type 2-O without antenna ports but intentionally radiating through the antenna array, the equipment shall be placed in a test setup suitable for the radiated power;
-	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 clauses of the transceiver are described separately for the sake of clarity. However, where possible the test of the transmitter clause and receiver clause of the EUT may be carried out simultaneously to reduce test time.
------------------------------ End of section ------------------------------

------------------------------ Start of new section ------------------------------
[bookmark: _Toc47081163][bookmark: _Toc49507545][bookmark: _Toc53219033][bookmark: _Toc53220183][bookmark: _Toc53219740]9	Immunity
[bookmark: _Toc47081164][bookmark: _Toc53219741][bookmark: _Toc53219034][bookmark: _Toc53220184][bookmark: _Toc49507546]9.1	Test configurations
This clause defines the configurations for immunity tests as follows:
-	the equipment shall be tested under normal test conditions as specified in the functional standards;
-	during the test, the RF output power may be reduced to a power level sufficient for establishing and maintaining the required communication link;
-	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. In case of IAB type 1-H, antenna 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;
-	immunity tests on the entire IAB Node shall be performed by establishing communication links at the radio interface (e.g. with the mobile simulator) and the NG interface (e.g. with an NGC simulator) and evaluating the throughput;	
-	immunity tests shall be performed on both the uplink and downlink paths. The tests shall also include both the radio interface and the NG interface. Throughput evaluation may be carried out at either interface, where appropriate, and the measurements for the uplink and downlink paths may be carried out as a single path looped at either the radio interface or NG interface. In case of looping is used care have to be taken that the throughput information doesn't change due to looping;
-	for IAB Node capable of multi-band operation, communication links shall be established in such a way that all operating band(s) are activated during the test according to the applicable test configurations in clause 4.5. Performance assessment may be done separately for each operating band.

----------------------------- End of proposed text ------------------------------
