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[bookmark: OLE_LINK2][bookmark: _Toc497395449][bookmark: _Toc28897][bookmark: _Toc788][bookmark: _Toc17336][bookmark: _Toc6033][bookmark: _Toc19201][bookmark: _Toc16758][bookmark: _Toc10103][bookmark: _Toc5038][bookmark: _Toc16090][bookmark: _Toc478463326]<Start of change1>
[bookmark: _Toc61184187][bookmark: _Toc76541719][bookmark: _Toc47081113][bookmark: _Toc76541634][bookmark: _Toc49507497][bookmark: _Toc74643016][bookmark: _Toc53218985][bookmark: _Toc53219692][bookmark: _Toc53220135][bookmark: _Toc74643028][bookmark: _Toc53218997][bookmark: _Toc76541646][bookmark: _Toc53219704][bookmark: _Toc76541731][bookmark: _Toc49507509][bookmark: _Toc53220147][bookmark: _Toc61184199][bookmark: _Toc47081131]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[bookmark: OLE_LINK1][bookmark: OLE_LINK3][bookmark: OLE_LINK4]-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications"
[2]	3GPP TS 38.174: "NR; Integrated access and backhaul radio transmission and reception".
[3]	3GPP TR 38.809: "NR; Background for Integrated access and backhaul radio transmission and reception".
[4]	IEC 61000-6-1: "Electromagnetic compatibility (EMC) - Part 6-1: Generic standards - Immunity for residential, commercial and light-industrial environments".
[5]	IEC 61000-6-3: "Electromagnetic compatibility (EMC) - Part 6-3: Generic standards - Emission standard for residential, commercial and light-industrial environments".
[6]	CISPR 32: "Electromagnetic compatibility of multimedia equipment - Emission requirements".
[7]	IEC 60050-161: "International Electrotechnical Vocabulary (IEV) - Part 161: Electromagnetic compatibility".
[8]	IEC 61000-3-2: "Electromagnetic compatibility (EMC) - Part 3-2: Limits - Limits for harmonic current emissions (equipment input current ≤ 16 A per phase)".
[9]	IEC 61000-3-12: "Electromagnetic compatibility (EMC) - Part 3-12: Limits - Limits for harmonic currents produced by equipment connected to public low-voltage system with input current >16 A and ≤ 75 A per phase".
[10]	IEC 61000-3-3: "Electromagnetic compatibility (EMC) - Part 3-3: Limits - Limitation of voltage changes, voltage fluctuations and flicker in low-voltage supply systems, for equipment with rated current ≤ 16 A per phase and not subject to conditional connection".
[11]	IEC 61000-3-11: "Electromagnetic compatibility (EMC) - Part 3-11: Limits – Limitation of voltage changes, voltage fluctuations and flicker in low-voltage supply systems -  Equipment with rated current ≤ 75 A and subject to conditional connections".
[12]	IEC 61000-4-2: "Electromagnetic compatibility (EMC) - Part 4-2: Testing and measurement techniques - Electrostatic discharge immunity test".
[13]	IEC 61000-4-3: "Electromagnetic compatibility (EMC) - Part 4-3: Testing and measurement techniques - Radiated, radio-frequency, electromagnetic field immunity test".
[14]	IEC 61000-4-4: "Electromagnetic compatibility (EMC) - Part 4-4: Testing and measurement techniques - Electrical fast transient/burst immunity test".
[15]	IEC 61000-4-5: "Electromagnetic compatibility (EMC) - Part 4-5: Testing and measurement techniques - Surge immunity test".
[16]	IEC 61000-4-6: "Electromagnetic compatibility (EMC) - Part 4-6: Testing and measurement techniques - Immunity to conducted disturbances, induced by radio frequency fields".
[17]	IEC 61000-4-11: "Electromagnetic compatibility (EMC) - Part 4-11: Testing and measurement techniques - Voltage dips, short interruptions and voltage variations immunity tests".
[18]	IEC 61000-4-21: "Electromagnetic compatibility (EMC) - Part 4-21: Testing and measurement techniques - Reverberation chamber test methods".
[19]	ETSI EN 301 489-1: "ElectroMagnetic Compatibility (EMC) standard for radio equipment and services; Part 1: Common technical requirements; Harmonised Standard covering the essential requirements of article 3.1(b) of Directive 2014/53/EU and the essential requirements of article 6 of Directive 2014/30/EU".
[20]	Recommendation ITU-R SM.329: "Unwanted emissions in the spurious domain".
[21]	Recommendation ITU-R SM.1539: "Variation of the boundary between the out-of-band and spurious domains required for the application of Recommendations ITU-R SM.1541 and ITU-R SM.329".
[22]	3GPP TS 38.104: “NR; Base Station (BS) radio transmission and reception”
[23]	CISPR 16-1-4: 2019-01: "Specification for radio disturbance and immunity measuring apparatus and methods – Part 1-4: Radio disturbance and immunity measuring apparatus – Antennas and test sites for radiated disturbance measurements"
[24]	3GPP TS 38.176-1: "NR; Integrated access and backhaul (IAB) conformance testing; Part 1: Conducted conformance testing".
[25]	3GPP TS 38.176-2: "NR; Integrated Access and Backhaul (IAB) conformance testing; Part 2: Radiated conformance testing;".
<End of change1>

<Start of change2>
[bookmark: _Toc47081115][bookmark: _Toc74643018][bookmark: _Toc76541636][bookmark: _Toc76541721][bookmark: _Toc354565181][bookmark: _Toc53218987][bookmark: _Toc61184189][bookmark: _Toc53220137][bookmark: _Toc49507499][bookmark: _Toc53219694]3.1	Definitions
For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
channel bandwidth: the RF bandwidth supporting a single NR RF carrier with the transmission bandwidth configured in the uplink or downlink of a cell. The channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements.
continuous phenomena: electromagnetic disturbance, the effects of which on a particular device or equipment cannot be resolved into a succession of distinct effects (IEC 60050-161 [7]).
enclosure port: physical boundary of the equipment through which electromagnetic fields may radiate or impinge.
NOTE:	In the case of integral antenna equipment, this port is inseparable from the antenna port.
exclusion band: frequency range(s) not subject to test or assessment.
IAB-node: RAN node that supports wireless access to UEs and wirelessly backhauls the access traffic. 
IAB type 1-H:	IAB-MT and IAB-DU operating at FR1 with a requirement set holding requirements defined at the respective TAB and OTA requirements defined at the respective RIB
IAB type 1-O:	IAB-MT and IAB-DU operating at FR1 with a requirement set consisting only of OTA requirements defined at the respective RIB.
IAB type 2-O:	IAB-MT and IAB-DU operating at FR2 with a requirement set consisting only of OTA requirements defined at the respective RIB
integral antenna: antenna designed for permanent connection to the equipment and considered part of the enclosure port.
NOTE:	An integral antenna may be fitted internally or externally.
operating band: frequency range in which NR operates (paired or unpaired), that is defined with a specific set of technical requirements.
port: particular interface of EUT used for EMC requirements testing purposes.
NOTE:	Any connection point on EUT intended for connection of cables to or from EUT during the EMC testing is considered as a port.
EXAMPLE 1:	Examples of ports for IAB type 1-H are as presented in figure 3.1‑1:
[bookmark: _1576657865][bookmark: _MON_1631609652][image: ]
Figure 3.1-1: Examples of ports for IAB type 1-H
EXAMPLE 2:	Examples of ports for IAB type 1-O and IAB type 2-O (i.e. with no antenna ports) are as presented in figure 3.1-2:
[image: ]
Figure 3.1-2: Examples of ports for IAB type 1-O and IAB type 2-O
receiver exclusion band: band of frequencies over which no tests of radiated immunity of a receiver are made, and expressed relative to the IAB receive band.
signal port: port intended for the interconnection of components of an EUT, or between an EUT and associated equipment and used in accordance with relevant functional specifications (for example for the maximum length of cable connected to it).
spatial exclusion zone: range of angles where no tests of radiated immunity are made for IAB type 1-O or IAB type 2-O (i.e. half sphere around the EUT's radiating direction).
<End of change2>

<Start of change3>
4.5	IAB test configurations
Texts will be added.
The present clause defines the IAB test configurations that shall be used for demonstrating conformance. A single IAB carrier shall be used for testing of single-carrier capable IAB.
Single carrier configuration (SC) tests shall be performed using signal with narrowest supported IAB channel bandwidth with the smallest supported subcarrier spacing declared per operating band in TS 38.176-1 [24] clause 4.6, and TS 38.176-2 [25] clause 4.6.
For other IAB node, the test configurations in table 4.5-1 and table 4.5-2 shall be used. The IAB test configurations (IABTCx) are defined in TS 38.176-1 [24], clause 4.7 for IAB type 1-H and in TS 38.176-2 [25], clause 4.7 for IAB type 1-O and IAB type 2-O.
Table 4.5-1: Test configurations for IAB type 1-H
	IAB test case
	IAB capable of multi-carrier and/or CA in a single band
	IAB capable of multi-band operation

	
	Contiguous spectrum capable IAB
	C and NC capable IAB with identical parameters
	C and NC capable IAB with different parameters
	Common connector
	Separate connectors

	Emission tests
	IABTC1
	IABTC3
	IABTC1, IABTC3
	IABTC1/3 (Note 1), IABTC5
	IABTC1/3 (Note 1, 2), IABTC5 (Note 2)

	Immunity tests
	IABTC1
	IABTC3
	IABTC1, IABTC3
	IABTC5
	IABTC1/3 (Note 1), IABTC5 (Note 3)

	NOTE 1:	IABTC1 and/or IABTC3 shall be applied in each supported operating band.
NOTE 2:	For single-band operation test, other TAB connector(s) is (are) terminated.
NOTE 3:	IABTC5 is only applicable for multi-band receiver.



Table 4.5-2: Test configurations for IAB type 1-O
	IAB test case 
	single-band RIB
	multi-band RIB

	
	Contiguous spectrum capable IAB
	C and NC capable IAB with identical parameters
	C and NC capable IAB with different parameters
	

	Emission tests
	IABTC1
	IABTC3
	IABTC1, IABTC3
	IABTC1/3 (Note 1), IABTC5

	Immunity tests
	IABTC1
	IABTC3
	IABTC1, IABTC3
	IABTC5

	NOTE 1:	IABTC1 and/or IABTC3 shall be applied in each supported operating band.



Table 4.5-3: Test configurations for IAB type 2-O
	IAB test case 
	single-band RIB

	
	Contiguous spectrum capable IAB
	C and NC capable IAB with identical parameters
	C and NC capable IAB with different parameters

	Emission tests
	IABTC1
	IABTC3
	IABTC1, IABTC3

	Immunity tests
	IABTC1
	IABTC3
	IABTC1, IABTC3



<End of change3>

<Start of change4>
[bookmark: _Toc29812119][bookmark: _Toc37268405][bookmark: _Toc45879615][bookmark: _Toc20994260][bookmark: _Toc37268311][bookmark: _Toc74643047][bookmark: _Toc37139307][bookmark: _Toc76541665][bookmark: _Toc61184218][bookmark: _Toc76541750]8.2.1.2	Test method
a)	A test site fulfilling the requirements of ITU-R SM.329 [20] shall be used. The IAB node shall be placed on a non-conducting support and shall be operated from a power source via a RF filter to avoid radiation from the power leads. One of the following two alternative measurement methods shall be used:
1)	Field strength method measurement
	The test method shall be in accordance with CISPR 32 6. The field strength measurements shall be performed on a test site that is validated according to the methods and requirements of CISPR 16-1-4 [xx23]. 
	Unless otherwise stated, measurements are conducted at 3 m or 10 m on an open area test site (OATS) or semi anechoic chamber (SAC) for frequencies up to 1 GHz, or at 3 m on a free space open area test site (FSOATS) or fully-anechoic room (FAR) for frequencies above 1 GHz. Unless otherwise stated, all measurements are done with RMS detector and with the -3 dB bandwidth of the measuring filter equal to the reference bandwidth in table 8.2.1.3-1.
NOTE 1:	Test site validation methods for radiated emissions tests are defined in CISPR 16-1-4 [xx23], clause 6 and 7. Examples of test site validation methods are listed below:
-	30 - 1000 MHz frequency range: Normalized Site Attenuation (NSA), Reference Site Method (RSM). 
-	1 - 18 GHz frequency range: SVSWR standard test procedure, SVSWR reciprocal test procedure. 
2)	Substitution method measurement (also called a substitution method)
	Mean power of any spurious components shall be detected by the test antenna and measuring receiver (e.g. a spectrum analyser). At each frequency at which a component is detected, the IAB node shall be rotated and the height of the test antenna adjusted to obtain maximum response, and the effective radiated power (e.r.p.) of that component determined by a substitution measurement. The measurement shall be repeated with the test antenna in the orthogonal polarization plane.
NOTE:	Effective radiated power (e.r.p.) refers to the radiation of a half wave tuned dipole instead of an isotropic antenna. There is a constant difference of 2.15 dB between e.i.r.p. and e.r.p, as defined in ITU-R SM.329 annex 1 [20].
e.r.p. (dBm) = e.i.r.p. (dBm) - 2.15
b)	The IAB node shall transmit with maximum power declared by the manufacturer with all transmitters active. Set the base station to transmit a signal as stated in subclause 4.5.
c)	The received power shall be measured over the frequency range from 30 MHz to FDL,low - ΔfOBUE and from FDL,high + ΔfOBUE up to 12750 MHz. The video bandwidth shall be approximately three times the resolution bandwidth. If this video bandwidth is not available on the measuring receiver, it shall be the maximum available and at least 1 MHz. For some operating bands, the upper limit is higher than 12.75 GHz in order to comply with the 5th harmonic limit of the downlink operating band, as specified in ITU-R recommendation SM.329 [20].Unless otherwise stated, all measurements are done as mean power (RMS).
<End of change4>

<Start of change5>
[bookmark: _Toc53220184][bookmark: _Toc49507546][bookmark: _Toc53219034][bookmark: _Toc76541772][bookmark: _Toc76541687][bookmark: _Toc74643069][bookmark: _Toc61184240][bookmark: _Toc47081164][bookmark: _Toc53219741]9.1	Test configurations
[bookmark: _Toc47081165][bookmark: _Toc53219742][bookmark: _Toc53220185][bookmark: _Toc49507547][bookmark: _Toc53219035]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 nNode 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.
[bookmark: _Toc76541773][bookmark: _Toc61184241][bookmark: _Toc74643070][bookmark: _Toc76541688]9.2	RF electromagnetic field (80 MHz - 6000 MHz)
The test shall be performed on a representative configuration of the equipment, the associated ancillary equipment, or representative configuration of the combination of radio and ancillary equipment.
[bookmark: _Toc76541774][bookmark: _Toc53219036][bookmark: _Toc49507548][bookmark: _Toc53220186][bookmark: _Toc37139336][bookmark: _Toc20994289][bookmark: _Toc29812148][bookmark: _Toc37268434][bookmark: _Toc76541689][bookmark: _Toc37268340][bookmark: _Toc61184242][bookmark: _Toc53219743][bookmark: _Toc74643071]9.2.1	Definition
This test assesses the ability of radio equipment and ancillary equipment to operate as intended in the presence of a radio frequency electromagnetic field disturbance at the enclosure.
[bookmark: _Toc76541690][bookmark: _Toc53219744][bookmark: _Toc20994290][bookmark: _Toc49507549][bookmark: _Toc37139337][bookmark: _Toc76541775][bookmark: _Toc37268435][bookmark: _Toc53219037][bookmark: _Toc61184243][bookmark: _Toc29812149][bookmark: _Toc53220187][bookmark: _Toc74643072][bookmark: _Toc37268341]9.2.2	Test method and level
The test method shall be in accordance with IEC 61000‑4‑3 [13].The use of reverberation chamber test method according to IEC 61000-4-21 [18], clause 6.1 and Annex D as alternative method is allowed.
-	For transmitters, receivers and transceivers 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;
-	The test shall be performed over the frequency range 80 MHz  - 6000 MHz; with the exception of the exclusion band for receivers (see clause 4.4);
-	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 clause 4.3;
-	The frequencies selected during the test shall be recorded in the test report. 
-	For the test method in accordance with IEC 61000-4-3[13], the following spatial exclusion zone can be chosen to protect the IAB node receiver(s). For the frequency arrange above 690 MHz (according to the test method in ETSI EN 301 489-50 [28]), the EMC RF electromagnetic field immunity requirement applies on the non-radiated radiating faces of the IAB node type 1-O, or  and IAB type 2-O, as depicted on figures 9.2.2-1.
NOTE:	Depending on the IAB implementation, application of the spatial exclusion to all radiating faces of the IAB may not allow proper execution of the RI testing. In other such cases as depicted on figures 9.2.2‑2, to protect the IAB node receiver(s), exclusion band sizes as depicted in Table 4.4.1-1 shall be considered, as in table 4.4.1-1.
[image: 图片1]
Figure 9.2.2-1: Example of the spatial exclusion application in case of a single instance of the IAB radiating face (horizontal plane depicted) 
[image: ]
Figure 9.2.2-2: Example of the spatial exclusion application in case of a 3-panel IAB node (horizontal plane depicted) – proper execution of the RI test may not be feasible
<End of change5>

<Start of change6>
[bookmark: _Toc76541776]9.2.3	Performance criteria
IAB node:
	The performance criteria of clause X6.1 shall apply.
Ancillary equipment:
	The performance criteria of clause X6.3 shall apply.
[bookmark: _Toc53219749][bookmark: _Toc76541780][bookmark: _Toc37139342][bookmark: _Toc53220192][bookmark: _Toc74643077][bookmark: _Toc20994295][bookmark: _Toc76541695][bookmark: _Toc37268346][bookmark: _Toc37268440][bookmark: _Toc49507554][bookmark: _Toc53219042][bookmark: _Toc61184248][bookmark: _Toc29812154]<End of change6>

<Start of change7>
9.3.3	Performance criteria
IAB node:
	The performance criteria of clause X6.2 shall apply.
Ancillary equipment:
	The performance criteria of clause X6.4 shall apply.
[bookmark: _Toc61184252][bookmark: _Toc37139346][bookmark: _Toc53219753][bookmark: _Toc53219046][bookmark: _Toc37268444][bookmark: _Toc49507558][bookmark: _Toc37268350][bookmark: _Toc20994299][bookmark: _Toc76541699][bookmark: _Toc53220196][bookmark: _Toc74643081][bookmark: _Toc76541784][bookmark: _Toc29812158]<End of change7>

<Start of change8>
9.4.3	Performance criteria
IAB node:
	The performance criteria of clause X6.2 shall apply.
Ancillary equipment:
	The performance criteria of clause X6.4 shall apply.
[bookmark: _Toc37268447][bookmark: _Toc61184255][bookmark: _Toc20994302][bookmark: _Toc49507561][bookmark: _Toc53219049][bookmark: _Toc53219756][bookmark: _Toc29812161][bookmark: _Toc53220199][bookmark: _Toc37139349][bookmark: _Toc37268353][bookmark: _Toc53219050][bookmark: _Toc37139350][bookmark: _Toc49507562][bookmark: _Toc61184256][bookmark: _Toc37268448][bookmark: _Toc29812162][bookmark: _Toc76541703][bookmark: _Toc37268354][bookmark: _Toc74643085][bookmark: _Toc20994303][bookmark: _Toc53219757][bookmark: _Toc53220200][bookmark: _Toc76541788]<End of change8>

<Start of change9>
9.5.2	Test method and level
The test method shall be in accordance with IEC 61000‑4‑6 [16]:
-	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 50 kHz in the frequency range 150 kHz to 5 MHz and 1% frequency increment of the momentary frequency in the frequency range 5 MHz to 80 MHz;
-	The test level shall be severity level 2 as given in IEC 61000‑4‑6 [16] corresponding to 3 V rms, at a transfer impedance of 150 Ω;
-	The test shall be performed over the frequency range 150 kHz - 80 MHz;
-	The injection method to be used shall be selected according to the basic standard IEC 61000-4-6 [16];
-	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 clause X4.3;
-	The frequencies of the immunity test signal selected and used during the test shall be recorded in the test report.
9.5.3	Performance criteria
IAB node:
	The performance criteria of clause X6.1 shall apply.
Ancillary equipment:
	The performance criteria of clause X6.3 shall apply.
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<Start of change10>
9.6.2	Test method and level
.
The test method shall be in accordance with IEC 61000‑4‑11 [17], where the test levels shall be:
-	Voltage dip: 0 % residual voltage for 0.5 cycle;
-	Voltage dip: 0 % residual voltage for 1 cycle;
-	Voltage dip: 70 % residual voltage for 25/30 cycles (at 50/60 Hz);
-	Voltage interruption: 0 % residual voltage for 250/300 cycles (at 50/60 Hz).
<End of change10>

<Start of change11>
9.7.3	Performance criteria
IAB node:
	The performance criteria of clause X6.2 shall apply.
Ancillary equipment:
	The performance criteria of clause X6.4 shall apply.
<End of change11>
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