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[bookmark: _Toc47081113][bookmark: _Toc49507497][bookmark: _Toc53218985][bookmark: _Toc53219692][bookmark: _Toc53220135][bookmark: _Toc61184187]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[bookmark: OLE_LINK3][bookmark: OLE_LINK2][bookmark: OLE_LINK1][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 38.113: "NR; Base Station (BS) ElectroMagnetic Compatibility (EMC)"
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[bookmark: _Toc354565181][bookmark: _Toc47081115][bookmark: _Toc49507499][bookmark: _Toc53218987][bookmark: _Toc53219694][bookmark: _Toc53220137][bookmark: _Toc61184189]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: _MON_1631609652][bookmark: _1576657865][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.
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[bookmark: _Toc47081119][bookmark: _Toc354565185][bookmark: _Toc49507503][bookmark: _Toc53218991][bookmark: _Toc53219698][bookmark: _Toc53220141][bookmark: _Toc61184193]4.1	General
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 subclauseclause 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 subclauseclause 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[IAB conformance testing specification].
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 [IAB conformance testing specification]TS 38.174 [2], clause X.
------------------------------ Next modified section ------------------------------
[bookmark: _Toc49507508][bookmark: _Toc53218996][bookmark: _Toc53219703][bookmark: _Toc53220146][bookmark: _Toc61184198]4.4.2	Receiver exclusion band
The receiver exclusion band for IAB is the frequency range over which no tests of radiated immunity of a receiver are made. As the IAB node may operate its access and backhaul link in different NR IAB operating band, the receiver exclusion band for IAB applies separately for the access and backhaul link. The receiver exclusion band applies to IAB type 1-O.
The receiver exclusion band is defined as:
	FUL,low – ΔfRX <f < FUL,high + ΔfRX
Where:
-	Values of FUL,low and FUL,high are defined for each NR IAB operating band in in TS 38.174 [2], clause 5.2.
-	The value of ΔfRX is derived considering the width of the NR IAB operating band, and is defined as in table 4.4.2-1. 
- 	[Value of the ΔfRX also depends on the RI test setup, i.e. whether or not the spatial exclusion zone (as depicted in figure x) is considered during the RI test].
Table 4.4.1-1: ΔfRX offset values for IAB
	IAB type
	IAB operating band characteristics
	RI test setup
	ΔfRX (MHz)

	IAB type 1-O
	FUL,high – FUL,low < 100 MHz
	With exclusion zone
	[20]

	
	
	Without exclusion zone
	[60]

	
	100 MHz  FUL,high – FUL,low  900 MHz
	With exclusion zone
	[60]

	
	
	Without exclusion zone
	[200]



NOTE:	As the radiated immunity testing is defined in the frequency range 80 MHz to 6 GHz, there is no receiver  exclusion band defined for IAB type 2-O.
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[bookmark: _Toc20994290][bookmark: _Toc37268435][bookmark: _Toc37268341][bookmark: _Toc37139337][bookmark: _Toc29812149][bookmark: _Toc49507549][bookmark: _Toc53219037][bookmark: _Toc53219744][bookmark: _Toc53220187][bookmark: _Toc61184243]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 4.4X);
-	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 4.3X;
-	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)]. In the range of angles except the operational range of angles of the IAB type 1-O or IAB type 2-O antenna array (i.e. except for the half sphere around the IAB radiating direction) and for the frequency range above 690 MHz (according to the test method in ETSI EN 301 489-50 [28]), the EMC RF electromagnetic field immunity requirement applies. [If application of the spatial exclusion causes lack of EMC RI testing directions in horizontal domain, the IAB shall be tested at the top and bottom directions, if technically feasible.] 
NOTE:	For an example application of the spatial exclusion, refer to TS 38.113 [24]. 
------------------------------ End of modified section ------------------------------
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