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1	Scope
The present document covers the assessment of UTRA TDD, UTRA FDD, E-UTRA, NR and Multi-Standard Radio (MSR) Active Antenna Systems Base Stations in respect of Electromagnetic Compatibility (EMC).
NOTE 1:	Whenever the AAS BS in single RAT UTRA operation, or AAS BS in MSR operation using UTRA is referred in this specification, UTRA TDD and UTRA FDD shall be considered, unless otherwise stated.
NOTE 2:	For NR, scope of this specification is limited to BS type 1-H and BS type 1-O. For EMC requirements of the MSR BS for BS type 1-C, refer to TS 37.113 [4].
The present document specifies the applicable test conditions, performance assessment and performance criteria for base stations in the following categories:
-	Active Antenna System Base Station for UTRA TDD, UTRA FDD, E-UTRA, NR and MSR meeting the conducted requirements of TS 37.105 [2], with conformance demonstrated by compliance to TS 37.145-1 [3],
-	Active Antenna System Base Station for UTRA FDD, E-UTRA, NR and MSR meeting the OTA requirements of 3TS 37.105 [2], with conformance demonstrated by compliance to TS 37.145-2 [10].
Technical requirements related to the TAB connector are not included in the present document. These are found in the relevant product standards [2, 3, 10].
The present document does not cover ancillary equipment requirements, where ancillary equipment is not incorporated in the radio equipment and can be assessed on a stand-alone basis, as declared by the manufacturer (see EMCD.1 in table 4.5-1). Ancillary equipment EMC requirements are still applicable to the AAS BS and are covered by other EMC specifications in TS 25.113 [5], TS 36.113 [6], TS 37.113 [4] or TS 38.113 [30].
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For the purposes of the present document, the terms and definitions given in TR 21.905 [1], TS 37.113 [4] 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] or TS 37.113 [4].
NOTE:	Multi-word definitions are treated as linguistic expressions and printed in italic font throughout this requirement specification. Linguistic expressions may not be split and are printed in their entirety.
active antenna system base station: BS system which combines an antenna array with a transceiver unit array and a radio distribution network.
ancillary equipment: Equipment (apparatus), used in connection with a receiver, transmitter or transceiver is considered as an ancillary equipment (apparatus) if:
-	the equipment is intended for use in conjunction with a receiver, transmitter or transceiver to provide additional operational and/or control features to the radio equipment, (e.g. to extend control to another position or location); and
-	the equipment cannot be used on a stand-alone basis to provide user functions independently of a receiver, transmitter or transceiver; and
-	the receiver, transmitter or transceiver to which it is connected, is capable of providing some intended operation such as transmitting and/or receiving without the ancillary equipment (i.e. it is not a sub‑unit of the main equipment essential to the main equipment basic functions).
antenna array: group of radiating elements characterized by the geometry and the properties of the array elements.
antenna port: RF interface at the transceiver array boundary, specifically the TAB connectors.
BS type 1-H:	NR base station operating at FR1 with a requirement set consisting of conducted requirements defined at individual TAB connectors and OTA requirements defined at RIB.
BS type 1-O:	NR base station operating at FR1 with a requirement set consisting only of OTA requirements defined at the RIB.
hybrid AAS BS:	AAS BS which has both a conducted RF interface and a radiated RF interface in the far field and conforms to a hybrid requirements set.
MSR operation: operation of AAS BS declared to be MSR in particular operating band(s), (including any of UTRA, E-UTRA and/or NR operation as single RAT or multi-RAT based on TS 37.104 [33] (see manufacturer’s declaration D6.12 in TS 37.145-1 [3] and/or D9.25 in TS 37.145-2 [10])).
NB-IoT In-band operation: NB-IoT is operating in-band when it utilizes the resource block(s) within a normal E-UTRA carrier.
NB-IoT guard band operation: NB-IoT is operating in guard band when it utilizes the unused resource block(s) within an E-UTRA carrier's guard-band.
NB-IoT standalone operation: NB-IoT is operating standalone when it utilizes its own spectrum, for example the spectrum currently being used by GERAN systems as a replacement of one or more GSM carriers, as well as scattered spectrum for potential IoT deployment.
OTA AAS BS: AAS BS which has ≥8 transceiver units for E-UTRA or MSR and ≥4 transceiver units for UTRA per cell and has a radiated RF interface only and conforms to the OTA requirements set.
OTA requirements set:	complete set of OTA requirements applied to an OTA AAS BS.
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 hybrid AAS BS are as presented in figure 3.1‑1:
[image: ]
Figure 3.1-1: Examples of ports for hybrid AAS BS
EXAMPLE 2:	Examples of ports for OTA AAS BS (i.e. with no antenna ports) are as presented in figure 3.1-2:
[image: ]
Figure 3.1-2: Examples of ports for OTA AAS BS
radiated interface boundary: operating band specific radiated requirements reference where the radiated requirements apply.
radio distribution network: linear passive network which distributes the RF power generated by the transceiver unit array to the antenna array, and/or distributes the radio signals collected by the antenna array to the transceiver unit array.
NOTE:	In the case when the active transceiver units are physically integrated with the array elements of the antenna array, the radio distribution network is a one-to-one mapping.
single RAT E-UTRA operation: operation of AAS BS declared to be single RAT E-UTRA in the operating band (see manufacturer’s declaration D6.12 in TS 37.145-1 [3] and/or D9.25 in TS 37.145-2 [10]).
NOTE:	Single RAT E-UTRA operation does not cover in-band NB-IoT, nor guardband NB-IoT operation.
single RAT UTRA operation: operation of AAS BS declared to be single RAT UTRA in the operating band (see manufacturer’s declaration D6.12 in TS 37.145-1 [3] and/or D9.25 in TS 37.145-2 [10]).
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4	Test conditions
The equipment shall be tested in normal test environment defined in base station conformance testing specification TS 37.145-1 [3], or TS 37.145-2 [10]. The test conditions shall be recorded in the test report.
For an AAS BS supporting more than one RAT (see D6.12 in TS 37.145-1 [3], or D9.25 in TS 37.145-2 [10]), tests shall be performed with RATs activated according to the test configurations in subclause 4.4. Tests shall be performed relating to each type of port and RIB, and need not be repeated for each RAT if operating RATs are assessed simultaneously during the test. 
For AAS BS supporting only single RAT operation only (see D6.12 in TS 37.145-1 [3], or D9.25 in TS 37.145-2 [10]), tests relating to the antenna port(s) and RIBs shall be performed for each supported RAT.
For AAS BS capable of multi-band operation (see D6.13 in TS 37.145-1 [3], or D9.15 in TS 37.145-2 [10]), the requirements in the present document apply for each supported operating band unless otherwise stated. Operating bands and RATs shall be activated according to the respective test configurations in TS 25.113 [5], TS 36.113 [6], TS 37.113 [4], or TS 38.113 [30]. Tests shall be performed relating to each type of port and RIB, and all RATs per band shall be assessed during the tests.
Requirements apply only for the declared operating band(s) (see manufacturer's declaration D6.1 in TS 37.145-1 [3], or D9.4 in TS 37.145-2 [10]), and corresponding Band Categories as per CSA (see D6.12 in TS 37.145-1 [3]) and/or RCSA capability sets (see D9.25 in TS 37.145-2 [10]) and manufacturer's declarations of the AAS BS in TS 37.145-1 [3] and TS 37.145-2 [10].
The manufacturer shall declare the supported capability set(s) according to TS 37.145-1 [3] and TS 37.145-2 [10]. Tests performed on an AAS BS according to a declared capability set(s) cover all single RAT and multi-RAT configurations included in the declared capability set. 
NOTE 1:	 TAB connector capability sets (CSA) for hybrid AAS BS are defined in TS 37.145-1 [3] and declared in D6.12 declaration.
NOTE 2:	 Radiated capability sets (RCSA) for hybrid AAS BS and OTA AAS BS are defined in TS 37.145-2 [10] and declared by D9.25 declaration.
------------------------------ Next modified section ------------------------------
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The present document specifies the applicable test conditions, performance assessment and performance criteria for base stations in the following categories:
-	AAS BS for UTRA TDD, UTRA FDD, E-UTRA, NR and MSR meeting the conducted requirements of TS 37.105 [2], with conformance demonstrated by compliance to TS 37.145-1 [3]. In this case, the EMC test configuration are listed in tables 4.4-1, 4.4-3, 4.4-5, 4.4-7, 4.4-9, 4.4-11 respectively.
-	AAS BS for UTRA FDD, E-UTRA, NR and MSR meeting the OTA requirements of TS 37.105 [2], with conformance demonstrated by compliance to TS 37.145-2 [10]. In this case, the EMC test configuration are listed in table 4.4-2, 4.4-4, 4.4-6, 4.4-8, 4.4-10, 4.4-12 respectively.
The test configurations apply according to the declared RAT capability sets (i.e. CSA as declared in D6.12 in TS 37.145-1 [3], or RCSA as declared in D9.25 in TS 37.145-2 [10]) of the AAS BS according to subclause 4.9 of TS 37.145-1 [3] and TS 37.145-2 [10] and the Band Category of the declared operating band (i.e. BC1, BC2 or BC3).
The AAS BS test configurations are defined as ATCx in TS 37.145-1 [3] and ATCRx in TS 37.145-2 [10], subclause 4.11.
-	For AAS BS declared to be capable of contiguous operation only (see D6.14 in TS 37.145-1 [3], or D9.28 in TS 37.145-2 [10]), the test configuration(s) in tables 4.4-1, 4.4-2 and 4.4-3, 4.4-4 denoted by a "C" shall be used for testing. 
-	For AAS BS declared to be capable of contiguous and non-contiguous operation (see D6.14 in TS 37.145-1 [3], or D9.28 in TS 37.145-2 [10]), and where the parameters in the manufacture's declaration D6.15 according to subclause 4.10 of in TS 37.145-1 [3] and or D9.29 in TS 37.145-2 [10] are identical for contiguous and non-contiguous operation, the test configurations denoted by "CNC" shall be used.
-	For AAS BS declared to be capable of contiguous and non-contiguous operation (see D6.14 in TS 37.145-1 [3], or D9.28 in TS 37.145-2 [10]), and where the parameters in the manufacture's D6.15 according to subclause 4.10 of in TS 37.145-1 [3] and or D9.29 in TS 37.145-2 [10] are not identical for contiguous and non-contiguous operation, the test configurations denoted by "C/NC" shall be used for testing.
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4.5	Manufacturer declarations
The following EMC-specific manufacturer’s declarations listed in table 4.5-1 are required to be provided by the manufacturer for AAS BS requirements testing. 
NOTE:	The below listed manufacturer’s declarations are supplementary to declarations covered in TS 37.145-1 [3], and in TS 37.145-2 [10].
Table 4.5-1 EMC-specific manufacturer declarations for AAS BS test requirements
	Declaration identifier
	Declaration
	Description

	EMCD.1
	Ancillary equipment consideration
	Declaration whether applicable ancillary equipment is incorporated in the radio equipment and can be assessed on a stand-alone basis. 

	EMCD.2
	Declaration of ports intended to be used with cables longer than 3 m
	Declaration of any ports intended to be used with cables longer than 3 m.

	NOTE:		This manufacturer declaration is optional.
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The test shall be performed on AC mains power input ports.
This test shall be performed on signal ports, telecommunication 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 in EMCD.2 (see table 4.5-1) 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. 
The test method and levels shall be in accordance with IEC 61000‑4‑4 [17] as captured in TS 25.113 [5], TS 36.113 [6], TS 38.113 [30] and TS 37.113 [4] for UTRA, E-UTRA, NR and MSR, respectively.
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The test shall be performed on AC mains power input/output ports.
This test shall be performed on signal ports, telecommunication ports, control and DC power input/output ports, which may have cables longer than 3 m.
Where this test is not carried out on a port or any other ports because the manufacturer declares in EMCD.2 (see table 4.5-1) 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 equipment. 
The test method and levels shall be in accordance with IEC 61000‑4‑6 [19] as captured in TS 25.113 [5], TS 36.113 [6], TS 38.113 [30] and TS 37.113 [4] for UTRA, E-UTRA, NR and MSR, respectively.
NOTE:	This test can also be performed using the clamp injection method, where appropriate, see IEC 61000‑4‑6 [19].
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