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[bookmark: _Toc481570465][bookmark: _Toc512430940]
Foreword
This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
[bookmark: _Toc481570466][bookmark: _Toc512430941]Introduction
This clause is optional. If it exists, it is always the second unnumbered clause.
[bookmark: _Toc481570467][bookmark: _Toc512430942]
1	Scope
The present document specifies the Radio Frequency (RF) test methods and conformance requirements for NR Base Station (BS). These have been derived from, and are consistent with the NR BS specification defined in 3GPP TS 38.104 [2]. The technical specification 3GPP TS 38.141 is in 2 two parts: 
1. 3GPP TS 38.141-, part 1 [3] covers conducted test requirements,
2. 3GPP TS 38.141‑2 (the present document)  and part 2 covers radiated test requirements. 
A BS type 1-C requires only conducted requirements so requires compliance to part 1 of the specification only.
A BS type 1-H has both conducted and radiated requirements so requires compliance to the applicable requirements of part 1 and part 2 of the specification.
BS type 1-O and BS type 2-O have only radiated requirements so require compliance to part 2 of the specification only.
[bookmark: _Toc481570468][bookmark: _Toc512430943]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][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 38.104: "NR Base Station (BS) radio transmission and reception"
[3]	3GPP TS 38.141-1: “NR, Base Station (BS) conformance testing, Part 1: Conducted conformance testing”
[4]	Recommendation ITU-R M.1545: "Measurement uncertainty as it applies to test limits for the terrestrial component of International Mobile Telecommunications-2000"
[5]	ITU-R Recommendation SM.329: "Unwanted emissions in the spurious domain"
[6]	3GPP TR 37.842: "E-UTRA and UTRA; Radio Frequency (RF) requirement background for Active Antenna System (AAS) Base Station (BS)"
[7]	IEC 60 721-3-3: "Classification of environmental conditions - Part 3-3: Classification of groups of environmental parameters and their severities - Stationary use at weather protected locations"
[8]	IEC 60 721-3-4: "Classification of environmental conditions - Part 3: Classification of groups of environmental parameters and their severities - Section 4: Stationary use at non-weather protected locations"
[9] 		IEC 60 721: "Classification of environmental conditions"
[10]		IEC 60 068-2-1 (2007): "Environmental testing - Part 2: Tests. Tests A: Cold"
[11]		IEC 60 068-2-2: (2007): "Environmental testing - Part 2: Tests. Tests B: Dry heat"
[12]		IEC 60 068-2-6: (2007): "Environmental testing - Part 2: Tests - Test Fc: Vibration (sinusoidal)"


[bookmark: _Toc481570469][bookmark: _Toc512430944]3	Definitions, symbols and abbreviations
[bookmark: _Toc481570470][bookmark: _Toc512430945]3.1	Definitions
[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK8]For the purposes of the present document, the terms and definitions given in 3GPP 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 3GPP TR 21.905 [1].
example: text used to clarify abstract rules by applying them literally.Base Station RF Bandwidth: RF bandwidth in which a base station transmits and/or receives single or multiple carrier(s) within a supported operating band
NOTE:	In single carrier operation, the Base Station RF Bandwidth is equal to the channel bandwidth.
basic limit: emissions limit relating to the power supplied by a single transmitter to a single antenna transmission line in ITU-R SM.329 [5] used for the formulation of unwanted emission requirements for FR1 
beam: beam (of the antenna) is the main lobe of the radiation pattern of an antenna array
NOTE:	For certain BS antenna array, there may be more than one beam.
beam centre direction: direction equal to the geometric centre of the half-power contour of the beam
beam direction pair: data set consisting of the beam centre direction and the related beam peak direction
beam peak direction: direction where the maximum EIRP is found
beamwidth: beam which has a half-power contour that is essentially elliptical, the half-power beamwidths in the two pattern cuts that respectively contain the major and minor axis of the ellipse
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
BS type 2-O:	NR base station operating at FR2 with a requirement set consisting only of OTA requirements defined at the RIB
[bookmark: _Hlk500327898]co-location reference antenna: a passive antenna used as reference for base station to base station co-location requirements
directional requirement: requirement which is applied in a specific direction within the OTA coverage range for the Tx and when the AoA of the incident wave of a received signal is within the OTA REFSENS RoAoA or the minSENS RoAoA as appropriate for the receiver
Editor’s note: This definition is aligned with the definition of Single directional requirement for AAS BS. The naming should be further aligned between NR and AAS specifications. 
maximum carrier TRP output power: mean power level measured per RIB during the transmitter ON period for a specific carrier in a specified reference condition and corresponding to the declared rated carrier TRP output power (Prated,c,TRP)
maximum total output power: mean power level measured within the operating band at the indicated interface, during the transmitter ON period in a specified reference condition 
maximum total TRP output power: mean power level measured per RIB during the transmitter ON period in a specified reference condition and corresponding to the declared rated total TRP output power (Prated,t,TRP)
minSENS: the lowest declared EIS value for the OSDD’s declared for OTA sensitivity requirement.
minSENS RoAoA: The reference RoAoA associated with the OSDD with the lowest declared EIS
multi-band connector: [BS type 1-C antenna connector or BS type 1-H TAB connector associated with a transmitter or receiver which is characterized by the ability to process two or more carriers in common active RF components simultaneously, where at least one carrier is configured at a different operating band (which is not a sub-band or superseding-band of another supported operating band) than the other carrier(s)]
multi-band RIB: operating band specific RIB which is paired with one or more additional operating band specific RIBs where the multiple bands are supported through common active electronic component(s)
NR BS receiver: composite receiver function of a NR BS receiving in an operating band
operating band: frequency range in which NR operates (paired or unpaired), that is defined with a specific set of technical requirements
NOTE:	The operating band(s) for a BS is declared by the manufacturer according to the designations in TS 38.104 [2].
OTA coverage range: a common range of directions within which TX OTA requirements that are neither specified in the OTA peak directions sets nor as TRP requirement are intended to be met
OTA peak directions set: set(s) of beam peak directions within which certain TX OTA requirements are intended to be met, where all OTA peak directions set(s) are subsets of the OTA coverage range
NOTE:     The beam peak directions are related to a corresponding contiguous range or discrete list of beam centre directions by the beam direction pairs included in the set.
OTA REFSENS RoAoA: Is the RoAoA determined by the contour defined by the points at which the achieved EIS is 3dB higher than the achieved EIS in the reference direction
NOTE:	This contour will be related to the average element/sub-array radiation pattern 3dB beam width.
OTA sensitivity directions declaration: set of manufacturer declarations comprising at least one set of declared minimum EIS values (with related RAT and BS channel bandwidth), and related directions over which the EIS applies
NOTE:	All the directions apply to all the EIS values in an OSDD.
polarization match: condition that exists when a plane wave, incident upon an antenna from a given direction, has a polarization that is the same as the receiving polarization of the antenna in that direction
radiated interface boundary: operating band specific reference point for radiated requirements, defined in the near field or in the far field depending on the radiated requirement’s testability feasibility 
rated beam EIRP: For a declared beam and beam direction pair, the rated beam EIRP level is the maximum power that the base station is declared to radiate at the associated beam peak direction during the transmitter ON period
[bookmark: _Hlk496012569]rated carrier output power: mean power level associated with a particular carrier the manufacturer has declared to be available at the indicated interface, during the transmitter ON period in a specified reference condition
rated carrier TRP output power: mean power level declared by the manufacturer per carrier, for BS operating in single carrier, multi-carrier, or carrier aggregation configurations that the manufacturer has declared to be available at the RIB during the transmitter ON period
rated total output power: mean power level associated with a particular operating band the manufacturer has declared to be available at the indicated interface, during the transmitter ON period in a specified reference condition
rated total TRP output power: mean power level declared by the manufacturer, that the manufacturer has declared to be available at the RIB during the transmitter ON period
reference beam direction pair: declared beam direction pair, including reference beam centre direction and reference beam peak direction where the reference beam peak direction is the direction for the intended maximum EIRP within the EIRP accuracy compliance directions set
receiver target: AoA in which reception is performed by BS types 1-H, 1-O and BS types 2-O
receiver target redirection range: union of all the sensitivity RoAoA achievable through redirecting the receiver target related to particular OSDD
receiver target reference direction: direction inside the OTA sensitivity directions declaration declared by the manufacturer for conformance testing. For an OSDD without receiver target redirection range, this is a direction inside the sensitivity RoAoA
reference RoAoA: the sensitivity RoAoA associated with the receiver target reference direction for each OSDD
requirement set:	one of the NR base station requirement’s set as defined for BS type 1-C, BS type 1-H, BS type 1-O, and BS type 2-O
sensitivity RoAoA: RoAoA within the OTA sensitivity directions declaration, within which the declared EIS(s) of an OSDD is intended to be achieved at any instance of time for a specific BS direction setting
single-band RIB: operating band specific RIB without any common active electronic component(s) shared with other operating bands 
single-band TAB connector: TAB connector supporting operation either in a single operating band only, or in multiple operating bands but without any common active electronic component(s)
sub-block: one contiguous allocated block of spectrum for transmission and reception by the same base station
NOTE:	There may be multiple instances of sub-blocks within a Base Station RF Bandwidth.
sub-block gap: frequency gap between two consecutive sub-blocks within a Bae Station RF Bandwidth, where the RF requirements in the gap are based on co-existence for un-coordinated operation
TAB connector: transceiver array boundary connector
TAB connector RX min cell group: operating band specific declared group of TAB connectors to which BS type 1-H conducted RX requirements are applied
NOTE:	Within this definition, the group corresponds to the group of TAB connectors which are responsible for receiving a cell when the BS type 1-H setting corresponding to the declared minimum number of cells with reception on all TAB connectors supporting an operating band, but its existence is not limited to that condition
TAB connector TX min cell group: operating band specific declared group of TAB connectors to which BS type 1-H conducted TX requirements are applied. 
NOTE:	Within this definition, the group corresponds to the group of TAB connectors which are responsible for transmitting a cell when the BS type 1-H setting corresponding to the declared minimum number of cells with transmission on all TAB connectors supporting an operating band, but its existence is not limited to that condition
transceiver array boundary: conducted interface between the transceiver unit array and the composite antenna

[bookmark: _Toc481570471][bookmark: _Toc512430946]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>Prated,t,TRP	Rated total TRP output power declared per RIB
TTOTA	Test tolerance for OTA requirements


[bookmark: _Toc481570472][bookmark: _Toc512430947]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
<ACRONYM>	<Explanation>AA	Antenna Array
DUT	Device Under Test
EIRP	Equivalent Isotropic Radiated Power
EIS	Equivalent Isotropic Sensitivity
FR	Frequency Range
NR	New Radio
OSDD	OTA Sensitivity Directions Declaration
OTA	Over The Air
RDN	Radio Distribution Network
RIB	Radiated Interface Boundary
RoAoA	Range of Angles of Arrival
TAB	Transceiver Array Boundary
TRP	Total Radiated Power
TT	Test Tolerance



[bookmark: _Toc481685272][bookmark: _Toc512430948]

4	General radiated test conditions and declarations
[bookmark: _Toc481685273][bookmark: _Toc512430949]4.1	Measurement uncertainties and test requirements 
Editor’s note: Detailed structure of the subclause and the ones below is TBD.
[bookmark: _Toc510722681][bookmark: _Toc492876410][bookmark: _Toc486926584][bookmark: _Toc512430950]4.1.1	General
The requirements of this clause apply to all applicable tests in 3GPP TS 38.141-2 (the present document), i.e. to all radiated tests defined for BS type 1-H, BS type 1-O and BS type 2-O.
The minimum requirements are given in TS 38.104 [2]. Test Tolerances for the radiated test requirements (TTOTA) explicitly stated in the present document are given in annex C. 
Test Tolerances are individually calculated for each test. Test Tolerances are used to relax the minimum requirements to create test requirements.
When a test requirement differs from the corresponding minimum requirement, then the Test Tolerance applied for the test is non-zero. The Test Tolerance for the test and the explanation of how the minimum requirement has been relaxed by the Test Tolerance are given in annex C.
[bookmark: _Toc498537770][bookmark: _Toc492876411][bookmark: _Toc486926585][bookmark: _Toc510722682][bookmark: _Toc512430951]4.1.2	Acceptable uncertainty of OTA Test System
[bookmark: _Toc510722683][bookmark: _Toc506487894][bookmark: _Toc494455074][bookmark: _Toc512430952]4.1.2.1	General
The maximum acceptable uncertainty of the OTA Test System is specified below for each radiated test defined explicitly in the present specification, where appropriate. 
The OTA Test System shall enable the stimulus signals in the test case to be adjusted to within the specified tolerance and the DUT to be measured with an uncertainty not exceeding the specified values. All tolerances and uncertainties are absolute values, and are valid for a confidence level of 95 %, unless otherwise stated.
A confidence level of 95% is the measurement uncertainty tolerance interval for a specific measurement that contains 95% of the performance of a population of test equipment.
[bookmark: _Toc510722684][bookmark: _Toc498537771][bookmark: _Toc492876412][bookmark: _Toc486926586][bookmark: _Toc512430953]4.1.2.2	Measurement of transmitter
Table 4.1.2.2-1: Maximum OTA Test System uncertainty for OTA transmitter tests
	Subclause
	Maximum OTA Test System uncertainty
	Derivation of OTA Test System uncertainty

	6.2 Radiated transmit power
	FR1, Normal: 
±1.0 dB, f ≤ 3.0 GHz
±1.2 dB, 3.0 GHz < f ≤ 4.2 GHz
TBD, 4.2 GHz < f ≤ 6.0 GHz

FR1, Extreme:
FFS
	For FR1 OTA Test System uncertainty derivation for Normal conditions, see 3GPP TR 37.842 [6], subclause 10.3.2.2.

	
	FR2: FFS
	FFS

	6.3 OTA base station output power
	
	

	6.4.x OTA RE power control dynamic range
	
	

	6.4.x OTA total power dynamic range 
	
	

	6.5.2 OTA transmitter OFF power
	
	

	6.5.3 OTA transmitter transient period
	
	

	6.6.x OTA frequency error
	
	

	6.6.x OTA modulation quality
	
	

	6.6.x OTA time alignment error
	
	

	6.7.2 OTA occupied bandwidth
	
	

	6.7.3 OTA ACLR
	
	

	6.7.4 OTA operating band unwanted emissions
	
	

	6.7.5.x	OTA transmitter spurious emissions, mandatory requirements
	
	

	6.7.5.x	OTA transmitter spurious emissions, protection of BS receiver
	
	

	6.7.5.x OTA transmitter spurious emissions, additional spurious emissions requirements
	
	

	6.7.5.x	OTA transmitter spurious emissions, co-location
	
	

	6.8 OTA transmitter intermodulation
	
	


[bookmark: _Toc510722685][bookmark: _Toc498537772][bookmark: _Toc492876413][bookmark: _Toc486926587][bookmark: _Toc512430954]4.1.2.3	Measurement of receiver
Table 4.1.2.3-1: Maximum OTA Test System uncertainty for OTA receiver tests
	Subclause
	Maximum OTA Test System uncertainty
	Derivation of OTA Test System uncertainty

	7.2 OTA sensitivity
	FR1:
±1.3 dB, f ≤ 3.0 GHz
±1.4 dB, 3.0 GHz < f ≤ 4.2 GHz
TBD, 4.2 GHz < f ≤ 6.0 GHz
	See 3GPP TR 37.842 [6], subclause 10.3.2.2.

	7.3 OTA reference sensitivity level
	
	

	7.4 OTA dynamic range 
	
	

	7.5 OTA in-band selectivity and blocking 
	
	

	7.6 OTA out-of-band blocking 
	
	

	7.7 OTA receiver spurious emissions 
	
	

	7.8 OTA receiver intermodulation
	
	

	7.9 OTA in-channel selectivity 
	
	


[bookmark: _Toc510722686][bookmark: _Toc498512185][bookmark: _Toc487412954][bookmark: _Toc498537773][bookmark: _Toc492876414][bookmark: _Toc486926588][bookmark: _Toc512430955]4.1.2.4	Measurement of performance requirement
Table 4.1.2.4-1: Maximum OTA Test System uncertainty for performance requirements
	Subclause
	Maximum OTA Test System uncertainty
	Derivation of OTA Test System uncertainty

	TBD
	
	


[bookmark: _Toc510722687][bookmark: _Toc512430956]4.1.3	Interpretation of measurement results
Editor’s note: Square brackets on the Shared Risk text to be removed or the text to be changed once the OTA test procedures and MU for BS type 1-O and BS type 2-O are stable enough.
[The measurement results returned by the OTA Test System are compared - without any modification - against the test requirements as defined by the Shared Risk principle in Recommendation ITU-R M.1545 [4].]
The actual measurement uncertainty of the OTA Test System for the measurement of each parameter shall be included in the test report.
The recorded value for the OTA Test System uncertainty shall be, for each OTA measurement, equal to or lower than the appropriate figure in subclause 4.1.2 of this specification.
If the OTA Test System for an OTA test is known to have a measurement uncertainty greater than that specified in subclause 4.1.2, it is still permitted to use this apparatus provided that an adjustment is made as follows:
Any additional uncertainty in the OTA Test System over and above that specified in subclause 4.1.2 shall be used to tighten the OTA test requirement, making the test harder to pass. For some tests e.g. receiver tests, this may require modification of stimulus signals. This procedure will ensure that an OTA Test System not compliant with subclause 4.1.2 does not increase the chance of passing a DUT where that device would otherwise have failed the test if an OTA Test System compliant with subclause 4.1.2 had been used.
[bookmark: _Toc481685274][bookmark: _Toc512430957]4.2	Radiated requirement reference points
Radiated characteristics for BS type 1-H, BS type 1-O and BS type 2-O are defined over the air (OTA) where the operating band specific radiated interface is referred to as the Radiated Interface Boundary (RIB). Radiated requirements are also referred to as OTA requirements. The (spatial) characteristics in which the OTA requirements apply are detailed for each requirement. 
General architecture and reference points of BS type 1-H, BS type 1-O and BS type 2-O are presented on the following figures 4.2-1 – 4.2-3.


Figure 4.2-1: General architecture of BS type 1-H
This specification details only radiated test requirements and hence only requires the radiated reference points.


Figure 4.2-2: General architecture of BS type 1-O
The transceiver unit array is part of the composite transceiver functionality generating modulated transmit signal structures and performing receiver combining and demodulation.
The transceiver unit array contains an implementation specific number of transmitter units and an implementation specific number of receiver units. Transmitter units and receiver units may be combined into transceiver units. The transmitter/receiver units have the ability to receive/send parallel independent modulated symbol streams.
The composite antenna contains a radio distribution network (RDN) and an antenna array. The RDN is a linear passive network that distributes the RF power between the transceiver array boundary and the antenna array, in an implementation specific way.

Figure 4.2-3: General architecture of BS type 2-O	Comment by Huawei: Shifted to the BS type 1-O figure, as correction of typo. 
Figure for BS type 2-O to be aligned with the approach in TS 38.104 and the corrections to the figures in R4-1805907.

[bookmark: _Toc478505641][bookmark: _Toc481685275][bookmark: _Toc512430958]4.3	Base station classes
The requirements in this specification apply to Wide Area Base Stations, Medium Range Base Stations and Local Area Base Stations unless otherwise stated. The associated deployment scenarios and definitions of BS classes are exactly the same for BS with and without connectors. 
BS classes for BS type 1-H are defined as indicated below:
-	Wide Area Base Stations are characterised by requirements derived from Macro Cell scenarios with a BS to UE minimum coupling loss equal to 70 dB.
-	Medium Range Base Stations are characterised by requirements derived from Micro Cell scenarios with a BS to UE minimum coupling loss equals to 53 dB.
-	Local Area Base Stations are characterised by requirements derived from Pico Cell scenarios with a BS to minimum coupling loss equal to 45 dB.
BS classes for BS type 1-O and BS type 2-O are defined as indicated below:
-	Wide Area Base Stations are characterised by requirements derived from Macro Cell scenarios with a BS to UE minimum distance along the ground equal to 35 m.
-	Medium Range Base Stations are characterised by requirements derived from Micro Cell scenarios with a BS to UE minimum distance along the ground equal to 5 m.
-	Local Area Base Stations are characterised by requirements derived from Pico Cell scenarios with a BS to UE minimum distance along the ground equal to 2 m.
The manufacturer shall declare the intended class of the BS under test.
[bookmark: _Toc478505642][bookmark: _Toc481685276][bookmark: _Toc512430959]4.4	Regional requirements
Some requirements in the present document may only apply in certain regions either as optional requirements, or set by local and regional regulation as mandatory requirements. It is normally not stated in the 3GPP specifications under what exact circumstances that the requirements apply, since this is defined by local or regional regulation.
Table 4.4-1 lists all requirements in the present specification that may be applied differently in different regions. 
Table 4.4-1: List of regional requirements
	Subclause 
	Requirement
	Comments

	5.2
	Operating bands
	Some NR operating bands may be applied regionally.

	6.6.2,
9.7.2
	Occupied bandwidth, 
OTA occupied bandwidth
	The requirement may be applied regionally. There may also be regional requirements to declare the occupied bandwidth according to the definition in present specification.

	6.6.3.4, 
9.7.3.2
	Absolute ACLR, 
OTA absolute ACLR, 
	The emission limits specified for OTA absolute ACLR as the basic limit + X [dB] are applicable, unless stated differently in regional regulation.

	6.6.4.2.5.1
	Limits in FCC Title 47
	The BS may have to comply with the additional requirements, when deployed in regions where those limits are applied, and under the conditions declared by the manufacturer.

	6.6.4.4,
9.7.4.2
	Operating band unwanted emissions,
OTA out-of-band emissions
	The emission limits specified for OTA out-of-band emissions as the basic limit + X [dB] are applicable, unless stated differently in regional regulation.

	6.6.5.2.1, 
9.7.5.2
	Tx spurious emissions, 
OTA Tx spurious emissions
	Category A or Category B spurious emission limits, as defined in ITU-R Recommendation SM.329 [2], may apply regionally.  
The emission limits specified as the basic limit + X [dB] are applicable, unless stated differently in regional regulation.

	6.6.5.2.3,
9.7.5.3.3
	Tx spurious emissions: additional requirements, 
OTA Tx spurious emissions: additional requirements
	These requirements may be applied for the protection of system operating in frequency ranges other than the BS operating band.

	7.6.4, 
10.7.2
	Rx spurious emissions, 
OTA Rx spurious emissions
	The emission limits specified as the basic limit + X [dB] are applicable, unless stated differently in regional regulation.



[bookmark: _Toc440014524][bookmark: _Toc481685279][bookmark: _Toc512430960]4.5	BS configurations
[bookmark: _Toc510722692][bookmark: _Toc498512193][bookmark: _Toc487030177][bookmark: _Toc512430961]4.5.1	Transmit configurations
Unless otherwise stated, the radiated transmitter characteristics in clause 6 are specified at RIB, with a full complement of transceiver units for the configuration in normal operating conditions.
Editor’s note: to be aligned with the figures for the RIB interfaces and co-location concept.
[bookmark: _Toc510722693][bookmark: _Toc498512194][bookmark: _Toc487030178][bookmark: _Toc512430962]4.5.2	Receive configurations
Unless otherwise stated, the radiated receiver characteristics in clause 7 are specified at RIB, with a full complement of transceiver units for the configuration in normal operating conditions.
Editor’s note: to be aligned with the figures for the RIB interfaces and co-location concept.
[bookmark: _Toc510722694][bookmark: _Toc498512195][bookmark: _Toc487030179][bookmark: _Toc512430963]4.5.3	Power supply options
If the BS is supplied with a number of different power supply configurations, it may not be necessary to test RF parameters for each of the power supply options, provided that it can be demonstrated that the range of conditions over which the equipment is tested is at least as great as the range of conditions due to any of the power supply configurations.

[bookmark: _Toc440014536][bookmark: _Toc481685280][bookmark: _Toc512430964]4.6	Manufacturer’s declarations of regional and optional requirements

The following manufacturer’s declarations are required for radiated requirements for BS type 1-H, BS type 1-O and BS type 2-O.
Table 4.6-1 Manufacturers declarations common for BS type 1-H, BS type 1-O and BS type 2-O
	Declaration identifier
	Declaration
	Description

	TDB
	
	

	
	
	



Table 4.6-2 Manufacturers declarations specific for BS type 1-H
	Declaration identifier
	Declaration
	Description

	TDB
	
	

	
	
	



Table 4.6-3 Manufacturers declarations specific for BS type 1-O
	Declaration identifier
	Declaration
	Description

	TDB
	
	

	
	
	



Table 4.6-4 Manufacturers declarations specific for BS type 2-O
	Declaration identifier
	Declaration
	Description

	TDB
	
	

	
	
	



[bookmark: _Toc512430965]4.7	Applicability of requirements
Editor’s note: NR BS aspects related to the TS 37.145-2 radiated MSR conformance will be addressed after single RAT specification aspects in the present specification will be settled.
[bookmark: _Toc512419826][bookmark: _Toc512430966]4.8.1	General

[bookmark: _Toc503966233]4.7.2	Requirement set applicability
In table 4.7.2-1, the requirement applicability for each requirement set is defined. For each requirement, the applicable requirement subclause in the specification is identified. Requirements not included in a requirement set is marked not applicable (NA).
Table 4.7.2-1: Requirement set applicability
	Requirement
	Requirement set

	
	1-H
	1-O
	2-O

	Radiated transmit power
	6.2
	6.2
	6.2

	OTA base station output power
	




NA

	6.3
	6.3

	OTA output power dynamics
	
	6.4
	6.4

	OTA transmit ON/OFF power
	
	6.5
	6.5

	OTA transmitted signal quality
	
	6.6
	6.6

	OTA occupied bandwidth
	
	6.7.2
	6.7.2

	OTA ACLR
	
	6.7.3
	6.7.3

	OTA out-of-band emission 
	
	6.7.4
	6.7.4

	OTA transmitter spurious emission 
	
	6.7.5
	6.7.5

	OTA transmitter intermodulation 
	
	6.8
	NA

	OTA sensitivity
	7.2
	7.2
	NA

	OTA reference sensitivity level
	




NA

	7.3
	7.3

	OTA dynamic range
	
	7.4
	NA

	OTA in-band selectivity and blocking
	
	7.5
	7.5

	OTA out-of-band blocking
	
	7.6
	7.6

	OTA receiver spurious emission 
	
	7.7
	7.7

	OTA receiver intermodulation
	
	7.8
	7.8

	OTA in-channel selectivity
	
	7.9
	7.9

	Radiated performance requirements
	
	8
	8





[bookmark: _Toc440014550][bookmark: _Toc481685281][bookmark: _Toc512430967]4.8	Test configurations
Editor’s note: to capture multi-carrier/CA operation, contiguous/non-contiguous operation. Test models to be captured in this clause. Test models other than those already listed below, are not precluded. 
[bookmark: _Toc510722698][bookmark: _Toc506487923][bookmark: _Toc494455092][bookmark: _Toc512430968]4.8.1	General
Editor’s note: test configuration aspects to be confirmed once the test models and test configurations discussion is concluded. 
The test configurations shall be constructed using the methods defined below subject to the parameters declared by the manufacturer as listed in subclause 4.6.
[For test contiguous spectrum operation configurations used in receiver tests only the carriers in the outermost frequency positions in the Base Station RF Bandwidth need to be generated by the test equipment. For non-contiguous spectrum operation test configurations used in receiver tests, outermost carriers for each sub-block need to be generated by the test equipment.]
The applicable test models for generation of the carrier transmit test signal are defined in subclause [x].
[bookmark: _Toc510722699][bookmark: _Toc506487924][bookmark: _Toc494455093][bookmark: _Toc512430969]4.8.2	Test signal configurations
[bookmark: _Toc439781526][bookmark: _Toc481685282][bookmark: _Toc512430970]4.9		RF channels and test models 
Editor’s note: to capture multi-carrier/CA operation, contiguous/non-contiguous operation 
Editor’s note: RF channels to be confirmed once the test models and test configurations discussion is concluded. 
[bookmark: _Toc510722701][bookmark: _Toc506487926][bookmark: _Toc494455129][bookmark: _Toc512430971]4.9.1	RF channels
[bookmark: _Toc506487927][bookmark: _Toc494455130]For single carrier tests unless otherwise stated the tests shall be performed with a single carrier at each of the RF channels are TBD.
Many tests in this TS are performed with the maximum Base Station RF Bandwidth located at the bottom, middle and top of the supported frequency range in the operating band. These are denoted as BRFBW (bottom), MRFBW (middle) and TRFBW (top).
Unless otherwise stated, the test shall be performed at BRFBW, MRFBW and TRFBW defined as following:
-	BRFBW: maximum Base Station RF Bandwidth located at the bottom of the supported frequency range in the operating band.
-	MRFBW: maximum Base Station RF Bandwidth located in the middle of the supported frequency range in the operating band. MRFBW may be shifted maximum 100 kHz towards lower frequencies to align carriers with the channel raster.
-	TRFBW: maximum Base Station RF Bandwidth located at the top of the supported frequency range in the operating band.
For a BS capable of multi-band operation and capable of dual-band operation, unless otherwise stated, the test shall be performed at BRFBW_T'RFBW and B'RFBW_TRFBW defined as following:
-	BRFBW_ T'RFBW: the Base Station RF Bandwidths located at the bottom of the supported frequency range in the lower operating band and at the highest possible simultaneous frequency position, within the maximum Radio Bandwidth, in the upper operating band.
-	B'RFBW_TRFBW: the Base Station RF Bandwidths located at the top of the supported frequency range in the upper operating band and at the lowest possible simultaneous frequency position, within the maximum Radio Bandwidth, in the lower operating band.
NOTE:	BRFBW_T'RFBW = B'RFBW_TRFBW = BRFBW_TRFBW when the declared maximum Radio Bandwidth (see subclause 4.6) spans both operating bands. BRFBW_TRFBW means the Base Station RF Bandwidths are located at the bottom of the supported frequency range in the lower operating band and at the top of the supported frequency range in the upper operating band.
When a test is performed by a test laboratory, the position of BRFBW, MRFBW and TRFBW in each supported operating band, the position of BRFBW_T'RFBW and B'RFBW_TRFBW in the supported operating band combinations shall be specified by the laboratory. The laboratory may consult with operators, the manufacturer or other bodies.
Occupied bandwidth test in this TS are performed with the Aggregated Channel Bandwidth and sub-block bandwidths located at the bottom, middle and top of the supported frequency range in the operating band. These are denoted as BBW Channel CA(bottom), MBW Channel CA (middle) and TBW Channel CA (top) for contiguous spectrum operation.
Unless otherwise stated, the test for contiguous spectrum operation shall be performed at BBW Channel CA, MBW Channel CA and TBW Channel CA defined as following:
-	BBW Channel CA: Aggregated Channel Bandwidth located at the bottom of the supported frequency range in each operating band;
-	MBW Channel CA: Aggregated Channel Bandwidth located close in the middle of the supported frequency range in each operating band, with the center frequency of each component carrier aligned to the channel raster;
-	TBW Channel CA: Aggregated Channel Bandwidth located at the top of the supported frequency range in each operating band.
When a test is performed by a test laboratory, the position of BBW Channel CA, MBW Channel CA and TBW Channel CA for contiguous spectrum operation in the operating band shall be specified by the laboratory. The laboratory may consult with operators, the manufacturer or other bodies.
[bookmark: _Toc510722702][bookmark: _Toc512430972]4.9.3	Test models
Editor’s note: test models to be added here – suggest prefix N-TM-x.x.

[bookmark: _Toc440014548][bookmark: _Toc481685283]4.10	Format and interpretation of tests
[bookmark: _Toc481653290][bookmark: _Toc481685284][bookmark: _Toc512430973]4.101	Requirements for contiguous and non-contiguous spectrum
Editor’s note: whether this subclause is needed will depend on the decision for TS 38.104
A spectrum allocation where a BS operates can either be contiguous or non-contiguous. Unless otherwise stated, the requirements in the present specification apply for BS configured for both contiguous spectrum operation and non-contiguous spectrum operation. 
For BS operation in non-contiguous spectrum, some requirements apply both at the Base Station RF Bandwidth edges and inside the sub-block gaps. For each such requirement, it is stated how the limits apply relative to the Base Station RF Bandwidth edges and the sub-block edges respectively.

[bookmark: _Toc440014568][bookmark: _Toc481685285][bookmark: _Toc512430974]4.121	Requirements for BS capable of multi-band operation
Editor’s note: text to be based on the stable version of the related section in TS 38.104.whether this subclause is needed will depend on the decision for TS 38.104
[bookmark: _Toc503966183]4.12	OTA co-location reference antenna
Co-location requirements are requirements which are based on assuming the NR BS is co-located with another BS of the same base station class, they ensure that both co-located systems can operate with minimal degradation to each other. 
Unwanted emission and out of band blocking co-location requirements are optional requirements based on declaration. TX OFF power and Transmitter intermodulation are mandatory requirements and is the form of a co-location requirement as it represents the worst-case scenario of all the interference cases.
The co-location reference antenna, shall be a single column passive antenna which has the same vertical radiating dimension (h), frequency range, polarization, as the composite antenna of NR AAS BS and nominal 65 degrees horizontal half-power beam width suitable for 3-sector deployments at a distance d from the edge of the NR BS, as shown in figure 4.12-1.
[image: ]	Comment by Huawei: “AAS BS” on the figure to be replaced. 
Figure 4.12-1 Placement of NR BS and co-location reference antenna
Edge-to-edge separation d, between the NR BS and the co-location reference antenna shall be set to 0.1 m.
The alignment of the NR BS and the co-location reference antenna shall be aligned in a common plane perpendicular to the mechanical bore-sight direction, as shown in figure 4.12-1. 
The co-location reference antenna and the NR BS can have different width.  
The vertical radiating regions of the co-location reference antenna and the NR BS composite antenna shall be aligned.
For co-location requirements where the frequency range of the signal at the co-location reference antenna is different from the NR BS, a co-location reference antenna suitable for the frequency stated in the requirement is assumed.
OTA co-location requirements are based on power at the conducted interface of a co-location reference antenna, depending on the requirement this interface is either an input or an output. For NR BS with dual polarization the co-location reference antenna has two conducted interfaces each representing one polarization. 



[bookmark: _Toc478505694][bookmark: _Toc481685286][bookmark: _Toc512430975]5	Operating bands and channel arrangement
Editor’s note: to be copied from the TS 38.104 specification which is still evolving, the latest version from the core should be implemented in the final version. Alternatively, refer to the TS 38.104 instead of copy-pasting.Detailed structure of the subclause is TBD.

[bookmark: _Toc481653316][bookmark: _Toc481570476][bookmark: historyclause][bookmark: _Toc512430976]

6	Radiated transmitter characteristics
[bookmark: _Toc481653317][bookmark: _Toc512430977]6.1	General
This subclause describes any general aspects of radiated transmitter characteristics and relations between requirements. 
General test conditions for transmitter tests are given in clause 4, including interpretation of measurement results and configurations for testing. BS configurations for the tests are defined in subclause 4.5.
If beams have been declared equivalent and parallel (see table 4.10-1, Dx.yy, Dx.zz), only a representative beam is necessary to demonstrate conformance.

[bookmark: _Toc481653318][bookmark: _Toc512430978]6.2	Radiated transmit power
Detailed structure of the subclause is TBD.
[bookmark: _Toc510722729][bookmark: _Toc503966975][bookmark: _Toc512430979]6.2.1	Definition and applicability
Radiated transmit power is defined as the EIRP level for a declared beam at a specific beam peak direction.
For each declared beam, the requirement is based on declarations captured in [4.6-1] for a beam identifier ([declaration ID]), reference beam direction pair ([declaration ID]), rated beam EIRP at the beam's reference direction pair ([declaration ID]), EIRP accuracy directions set ([declaration ID]), the beam direction pairs at the maximum steering directions ([declaration ID]) and their associated rated beam EIRP ([declaration ID]) and beamwidth(s) for reference beam direction pair and maximum steering directions ([declaration ID]).
For a declared beam identifier and beam direction pair, the rated beam EIRP level is the maximum power that the BS is declared to radiate at the associated beam peak direction during the transmitter ON period.
For each beam peak direction associated with a beam direction pair within the EIRP accuracy directions set, a specific rated beam EIRP level may be claimed. Any claimed value shall be met within the accuracy requirement as described below. Rated beam EIRP is only required to be declared for the beam direction pairs subject to conformance testing as detailed in subclause 6.2.4.1.
NOTE 1:	The EIRP accuracy directions set for a beam is the complete continuous or discrete set of all beam direction for which the EIRP accuracy is intended to be achieved for the beam.
NOTE 2:	A beam direction pair consists of a beam centre direction and an associated beam peak direction.
NOTE 3:	A declared EIRP value is a value provided by the manufacturer for verification according to the conformance specification declaration requirements, whereas a claimed EIRP value is provided by the manufacturer to the equipment user for normal operation of the equipment and is not subject to formal conformance testing.
Radiated transmit power is directional requirement applicable to BS type 1-H, BS type 1-O and BS type 2-O.
[bookmark: _Toc510722730][bookmark: _Toc503966976][bookmark: _Toc512430980]6.2.2	Minimum requirement
Radiated transmit power minimum requirement for BS type 1-H and BS type 1-O is defined in 3GPP TS 38.104 [2], subclause 9.2.2.
Radiated transmit power minimum requirement for BS type 2-O is defined in 3GPP TS 38.104 [2], subclause 9.2.3. 
[bookmark: _Toc510722731][bookmark: _Toc503966977][bookmark: _Toc512430981]6.2.3	Test purpose
The test purpose is to verify the ability to accurately generate and direct radiated power per beam, across the frequency range and under normal conditions, for all declared beams of the BS type 1-H, BS type 1-O and BS type 2-O.
[bookmark: _Toc510722732][bookmark: _Toc503966978][bookmark: _Toc512430982]6.2.4	Method of test
[bookmark: _Toc510722733][bookmark: _Toc503966979][bookmark: _Toc512430983]6.2.4.1	Initial conditions
Test environment: 
· Normal, see annex B.2,
· Extreme, see annex B.3.
RF bandwidth positions to be tested: 
· BRFBW, MRFBW and TRFBW in single-band operation, see subclause 4.9,
· BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band operation, see subclause 4.9.
Directions to be tested: 
· Reference beam direction pair (Dx.y), and 
· Maximum steering directions (Dx.y).
[bookmark: _Toc510722734][bookmark: _Toc503966980][bookmark: _Toc512430984]6.2.4.2	Procedure
OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2. For normal test environment conditions in OTA domain, the test procedure is as follows: 
1)	Place the BS at the positioner.
2)	Align the manufacturer declared coordinate system orientation (Dx.y) of the BS with the test system.
3)	Set the BS in the direction of the declared beam peak direction of the beam direction pair, for the beam to be tested.
4)	Configure the beam peak direction of the BS according to the declared beam direction pair.
5)	Set the BS to transmit according to the applicable test configuration in subclause 4.8 using the corresponding test model(s) in subclause 4.9.3.
	In addition, for a BS declared to be capable of multi-carrier and/or CA operation use the applicable test signal configuration and corresponding power setting specified in subclause 4.8.2.
6)	Measure EIRP by either a) or b) below:
a)	If the OTA test facility only supports single polarization, then measure EIRP with the test facility's test antenna/probe polarization matched to the BS.
b)	If the OTA test facility supports dual polarization then measure total EIRP for two orthogonal polarizations (denoted p1 and p2) and calculate total radiated transmit power for particular beam direction pair as EIRP = EIRPp1 + EIRPp2.
7)	Test steps 3 to 6 are repeated for all declared beams (Dx.y) and their reference beam direction pairs and maximum steering directions (Dx.y and Dx.y).
For multi-band capable BS and single band tests, repeat the steps above per involved operating band where single band test configurations and test models shall apply with no carriers activated in the other band.
Test procedure for Extreme test environment is FFS. 
Test procedure to be verified for FR2 operating bands. 
[bookmark: _Toc510722735][bookmark: _Toc503966981][bookmark: _Toc512430985]6.2.5	Test requirement
For each declared conformance beam direction pair, the EIRP measurement results in subclause 6.2.4.2 shall remain within the values provided in table 6.2.5-1, relative to the manufacturer's declared rated beam EIRP (Dx.y) value:
Table 6.2.5-1: Test requirement for radiated transmit power
	
	Normal test environment
	Extreme test environment

	BS type 1-H,
BS type 1-O
	f  ≤ 3.0 GHz: ± 3.2 dB
	f  ≤ 3.0 GHz: ± (2.7 + TTOTA_EXTREME_1) dB

	
	3.0 GHz < f ≤ 4.2 GHz: ± 3.4 dB
	3.0 GHz < f ≤ 4.2 GHz: ± (2.7 + TTOTA_EXTREME_2) dB

	
	4.2 GHz < f ≤ 6.0 GHz: TBD
	4.2 GHz < f ≤ 6.0 GHz: ± (2.7 + TTOTA_EXTREME_3) dB

	BS type 2-O
	fTBD1 < f ≤ fTBD2: ± (3.4 + TTOTA_FR2) dB	Comment by Huawei: Frequency ranges fragmentation for the FR2 TTOTA_FR2 is FFS, e.g. per FR2 band.  

…

	fTBD1 < f ≤ fTBD2: ± (EIRPacc_EXTREME_FR2+ TTOTA_FR2) dB
…



[bookmark: _Toc512430986]6.3	OTA bBase station output power
Detailed structure of the subclause is TBD.
[bookmark: _Toc481653319][bookmark: _Toc512430987]6.4	OTA oOutput power dynamics
Detailed structure of the subclause is TBD.
[bookmark: _Toc481653320][bookmark: _Toc512430988]6.5	OTA tTransmit ON/OFF power
Detailed structure of the subclause is TBD.
[bookmark: _Toc481653321][bookmark: _Toc512430989]6.6	OTA tTransmitted signal quality
Detailed structure of the subclause is TBD.
[bookmark: _Toc481653322][bookmark: _Toc512430990]6.7	OTA uUnwanted emissions
[bookmark: _Toc481653323][bookmark: _Toc512430991]6.7.1	General
This subclause describes relations between OTA unwanted emissions requirements.
[bookmark: _Toc481653324][bookmark: _Toc512430992]6.7.2	OTA oOccupied bandwidth	
Detailed structure of the subclause is TBD.
[bookmark: _Toc481653325][bookmark: _Toc512430993]6.7.3	OTA Adjacent Channel Leakage Power Ratio (ACLR) 
Detailed structure of the subclause is TBD.
[bookmark: _Toc481653326][bookmark: _Toc512430994]6.7.4	OTA oOperating band unwanted emissions	
Detailed structure of the subclause is TBD.
[bookmark: _Toc481653327][bookmark: _Toc512430995]6.7.5	OTA tTransmitter spurious emissions
Detailed structure of the subclause is TBD.
[bookmark: _Toc481653328][bookmark: _Toc512430996]6.8	OTA tTransmitter intermodulation
Detailed structure of the subclause is TBD.
[bookmark: _Toc481653329][bookmark: _Toc512430997]
7	Radiated receiver characteristics	
[bookmark: _Toc481653330][bookmark: _Toc512430998]7.1	General	
This subclause describes any general aspects of radiated receiver characteristics and relations between requirements.
General test conditions for receiver tests are given in clause 4, including interpretation of measurement results and configurations for testing. BS configurations for the tests are defined in clause 4.5.
Unless otherwise stated the requirements in clause 7 apply during the BS receive period.
[The throughput requirements defined for the receiver characteristics in this clause do not assume HARQ transmissions.]
When the BS is configured to receive multiple carriers, all the throughput requirements are applicable for each received carrier.
[bookmark: _Toc481653331][bookmark: _Toc512430999]7.2	OTA sensitivity
[bookmark: _Toc503966985]Detailed structure of the subclause is TBD.7.2.1	Definition and applicability
The OTA sensitivity requirement is based upon the declaration of one or more OTA sensitivity direction declarations (OSDD), related to a BS type 1-H and BS type 1-O receiver.
The BS type 1-H and BS type 1-O receiver may optionally be capable of redirecting/changing the receiver target by means of adjusting BS settings resulting in multiple sensitivity RoAoA. The sensitivity RoAoA resulting from the current AAS BS settings is the active sensitivity RoAoA.
If the AAS BS is capable of redirecting the receiver target related to the OSDD then the OSDD shall include:
-	BS channel bandwidth and declared minimum EIS level applicable to all active sensitivity RoAoA in the OSDD.
-	A declared receiver target redirection range, describing all the angles of arrival that can be addressed for the OSDD through alternative settings in the BS.
-	Five declared sensitivity RoAoA comprising the conformance testing directions as detailed in [x].
-	The receiver target reference direction.
NOTE 1:	Some of the declared sensitivity RoAoA may coincide depending on the redirection capability.
NOTE 2:	In addition to the declared sensitivity RoAoA, several sensitivity RoAoA may be implicitly defined by the receiver target redirection range without being explicitly declared in the OSDD.
NOTE 3:	The declared OTA sensitivity applies only to the active sensitivity RoAoA inside the receiver target redirection range.
If the BS is not capable of redirecting the receiver target related to the OSDD, then the OSDD includes only:
-	BS channel bandwidth and declared minimum EIS level applicable to the sensitivity RoAoA in the OSDD.
-	One declared active sensitivity RoAoA.
-	The receiver target reference direction.
NOTE 4:	For BS without target redirection capability, the declared (fixed) sensitivity RoAoA is always the active sensitivity RoAoA.
The OTA sensitivity EIS level declaration shall apply to each supported polarization, under the assumption of polarization matching.
[bookmark: _Toc503966986]7.2.2		Minimum Requirement
For a received signal whose AoA of the incident wave is within the active sensitivity RoAoA of an OSDD, the error rate criterion as described in 3GPP TS 38.104 [1] subclause 7.2.2 shall be met when the level of the arriving signal is equal to the minimum EIS level in the respective declared set of EIS level and BS channel bandwidth.
[bookmark: _Toc503966987]7.2.3	Test Purpose
The test purpose is to verify that the BS can meet the BER or throughput requirement for a specified measurement channel at the EIS level and the range of angles of arrival declared in the OSDD.
[bookmark: _Toc503966988]7.2.4	Method of test
[bookmark: _Toc503966989]7.2.4.1	Initial conditions
Test environment:
-	Normal: see 3GPP TS 38.141-1 [x], annex B.2.
RF channels to be tested:
-	B, M and T; see subclause 4.9.x.
Directions to be tested:
· receiver target reference direction (see table 4.6-x, Dx.x), 
· conformance test directions (see table 4.6-x, Dx.x).
[bookmark: _Toc503966990]7.2.4.2	Procedure
OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.
1)	Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex x.
2)	Align the manufacturer declared coordinate system orientation of the BS with the test system.
3)	Set the BS in the declared direction to be tested.
4)	Ensure the polarisation is accounted for such that all the power from the test antenna is captured by the BS under test.
5)	Configure the beam peak direction of the BS according to declared reference beam direction pair for the appropriate beam identifier.
6)	Set the BS to transmit the beam(s) of the same operational band and RAT as the OSDD being tested according to the appropriate test configuration in clause 5.
7)	Start the signal generator for the wanted signal to transmit:
-	The test signal as specified in subclause 7.2.5.4.
8)	Set the test signal mean power so the calibrated radiated power at the BS Antenna Array coordinate system reference point is as specified in subclause 7.2.5.
9)	Measure:
-	Throughput according to annex A for each supported polarization.
10)	Repeat steps 3 to 9 for all OSDD(s) declared for the BS (see table 4.6-x, Dx.x).
For multi-band capable BS and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carriers activated in the other band.
[bookmark: _Toc503966991]7.2.5	Test Requirements
[bookmark: _Toc503966992]7.2.5.1	General
The minimum EIS level is a declared figure for each OSDD (see table 4.6-x, D10.6). The test requirement is calculated from the declared value offset by the EIS Test Tolerance specified in subclause 4.1.
[bookmark: _Toc503966995]7.2.5.2	Test Requirements for BS type 1-H and BS type 1-O
For each measured carrier, the throughput measured in step 9 of subclause 7.2.4.2 shall be ≥ 95 % of the maximum throughput of the reference measurement channel as specified in TS 38.104 [2] annex A.1 with parameters specified in table 7.2.5.2-1.
Table 7.2.5.2-1: EIS levels
	BS channel bandwidth [MHz]
	Sub-carrier spacing [kHz]
	Reference measurement channel
	EIS level [dBm]	Comment by Huawei: Despite of drafting rules, we use “[]” in 38-series specs. 

	
	
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz

	5, 10, 15, 25, 30
	15
	G- FR1-A1-1 in clause A.1 in [1]
	Declared minimum EIS + [1.3]
	Declared minimum EIS + [1.4]
	Declared minimum EIS + TBD

	5, 10, 15, 25, 30 
	30
	G- FR1-A1-2 in clause A.1 in [1]
	Declared minimum EIS + [1.3]
	Declared minimum EIS + [1.4]
	Declared minimum EIS + TBD

	10, 15, 25, 30
	60
	G- FR1-A1-3 in clause A.1 in [1]
	Declared minimum EIS + [1.3]
	Declared minimum EIS + [1.4]
	Declared minimum EIS + TBD

	20, 40, 50, 60, 70, 80, 90, 100 
	15
	G- FR1-A1-4 in clause A.1 in [1]
	Declared minimum EIS + [1.3]
	Declared minimum EIS + [1.4]
	Declared minimum EIS + TBD

	20, 40, 50, 60, 70, 80, 90, 100 
	30
	G- FR1-A1-5 in clause A.1 in [1]
	Declared minimum EIS + [1.3]
	Declared minimum EIS + [1.4]
	Declared minimum EIS + TBD

	20, 40, 50, 60, 70, 80, 90, 100 
	60
	G- FR1-A1-6 in clause A.1 in [1]
	Declared minimum EIS + [1.3]
	Declared minimum EIS + [1.4]
	Declared minimum EIS + TBD



7.2.5.3	Test Requirements for BS type 2-O
There is no OTA sensitivity requirement for FR2, the OTA sensitivity is the same as the OTA reference sensitivity in subclause 7.3.

[bookmark: _Toc512431000]7.3	OTA rReference sensitivity level
Detailed structure of the subclause is TBD.7.3.1	Definition and applicability
The OTA REFSENS requirement is a directional requirement and is intended to ensure the minimum OTA reference sensitivity level for a declared OTA REFSENS RoAoA. The OTA reference sensitivity power level EISREFSENS is the minimum mean power received at the RIB at which a reference performance requirement shall be met for a specified reference measurement channel. The OTA REFSENS requirement shall apply to each supported polarization, under the assumption of polarization matching.
7.3.2	Minimum Requirement
For BS type 1-O the minimum requirement is in 3GPP TS 38.104 [1], subclause 10.3.2.
For BS type 2-O the minimum requirement is in 3GPP TS 38.104 [1], subclause 10.3.3.
7.3.3	Test Purpose
The test purpose is to verify that the BS can meet the throughput requirement for a specified measurement channel at the EISREFSENS level and the range of angles of arrival within the OTA REFSENS RoAoA.
7.3.4	Method of test
7.3.4.1	Initial conditions
Test environment:
-	Normal: see 3GPP TS 38.141-1 [x], annex B.2.
RF channels to be tested:
-	B, M and T; see subclause 4.9.x.
Directions to be tested:
· OTA REFSENS receiver target reference direction (see table 4.6-x, Dx.x), 
· OTA REFSENS conformance test directions (see table 4.6-x, Dx.x).
7.3.4.2	Procedure
OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.
1)	Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex D1.1.
2)	Align the manufacturer declared coordinate system orientation of the BS with the test system.
3)	Set the BS in the declared direction to be tested.
4)	Ensure the polarisation is accounted for such that all the power from the test antenna is captured by the BS under test.
5)	Configure the beam peak direction of the BS according to the OTA REFSENS RoAoA for the appropriate beam identifier.
6)	Set the BS to transmit the beam(s) of the same operational band as the OTA REFSENS RoAoA being tested according to the appropriate test configuration in clause 5.
7)	Start the signal generator for the wanted signal to transmit:
-	The test signal as specified in subclause 7.3.5.4.
8)	Set the test signal mean power so the calibrated radiated power at the BS Antenna Array coordinate system reference point is as specified in subclause 7.3.5.
9)	Measure:
-	Throughput according to annex x for each supported polarization.
10)	Repeat steps 3 to 9 for all OTA REFSENS conformance test directions of the BS (see table 4.6-x, Dx.x).
For multi-band capable FR1 BS and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carriers activated in the other band.
7.3.5	Test Requirements
7.3.5.1	General
The FR1 EISREFSENS level is the conducted REFSENS requirement value offset by ΔOTAREFSENS. The test requirement is calculated from the EISREFSENS level offset by the EISREFSENS Test Tolerance specified in subclause 4.1.
7.3.5.2	Test Requirements for BS type 1-O
For each measured carrier, the throughput measured in step 9 of subclause 7.3.4.2 shall be ≥ 95 % of the maximum throughput of the reference measurement channel as specified in annex TS 38.104 [2] A.1 with parameters specified in tables 7.3.5.2-1 to 7.3.5.2-3.
Table 7.3.5.2-1: Wide Area BS EISREFSENS levels
	BS channel bandwidth [MHz]
	Sub-carrier spacing [kHz]
	Reference measurement channel
	 EISREFSENS
 [dBm]

	
	
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz

	5, 10, 15, 25, 30
	15
	G- FR1-A1-1
	-101.7 - ΔOTAREFSENS + [1.3 dB]
	-101.7 - ΔOTAREFSENS + [1.4 dB]
	-101.7 - ΔOTAREFSENS + TBD

	5, 10, 15, 25, 30 
	30
	G- FR1-A1-2
	-101.8 - ΔOTAREFSENS + [1.3 dB]
	-101.8 - ΔOTAREFSENS + [1.4 dB]
	-101.8 - ΔOTAREFSENS + TBD

	10, 15, 25, 30
	60
	G- FR1-A1-3
	-98.9 - ΔOTAREFSENS + [1.3 dB]
	-98.9 - ΔOTAREFSENS + [1.4 dB]
	-98.9 - ΔOTAREFSENS + TBD

	20, 40, 50, 60, 70, 80, 90, 100 
	15
	G- FR1-A1-4
	-95.3 - ΔOTAREFSENS + [1.3 dB]
	-95.3 - ΔOTAREFSENS + [1.4 dB]
	-95.3 - ΔOTAREFSENS + TBD

	20, 40, 50, 60, 70, 80, 90, 100 
	30
	G- FR1-A1-5
	-95.6 - ΔOTAREFSENS + [1.3 dB]
	-95.6 - ΔOTAREFSENS + [1.4 dB]
	-95.6 - ΔOTAREFSENS + TBD

	20, 40, 50, 60, 70, 80, 90, 100 
	60
	G- FR1-A1-6
	-95.7 - ΔOTAREFSENS + [1.3 dB]
	-95.7 - ΔOTAREFSENS + [1.4 dB]
	-95.7 - ΔOTAREFSENS + TBD

	NOTE:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.



Table 7.3.5.2-2: Medium Range BS EISREFSENS levels
	BS channel bandwidth [MHz]
	Sub-carrier spacing [kHz]
	Reference measurement channel
	 EISREFSENS
 [dBm]

	
	
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz

	5, 10, 15, 25, 30
	15
	G- FR1-A1-1
	-96.7 - ΔOTAREFSENS + [1.3 dB]
	-96.7 - ΔOTAREFSENS + [1.4 dB]
	-96.7 - ΔOTAREFSENS + TBD

	5, 10, 15, 25, 30 
	30
	G- FR1-A1-2
	-96.8 - ΔOTAREFSENS + [1.3 dB]
	-96.8 - ΔOTAREFSENS + [1.4 dB]
	-96.8 - ΔOTAREFSENS + TBD

	10, 15, 25, 30
	60
	G- FR1-A1-3
	-93.9 - ΔOTAREFSENS + [1.3 dB]
	-93.9 - ΔOTAREFSENS + [1.4 dB]
	-93.9 - ΔOTAREFSENS + TBD

	20, 40, 50, 60, 70, 80, 90, 100 
	15
	G- FR1-A1-4
	-90.3 - ΔOTAREFSENS + [1.3 dB]
	-90.3 - ΔOTAREFSENS + [1.4 dB]
	-90.3 - ΔOTAREFSENS + TBD

	20, 40, 50, 60, 70, 80, 90, 100 
	30
	G- FR1-A1-5
	-90.6 - ΔOTAREFSENS + [1.3 dB]
	-90.6 - ΔOTAREFSENS + [1.4 dB]
	-90.6 - ΔOTAREFSENS + TBD

	20, 40, 50, 60, 70, 80, 90, 100 
	60
	G- FR1-A1-6
	-90.7 - ΔOTAREFSENS + [1.3 dB]
	-90.7 - ΔOTAREFSENS + [1.4 dB]
	-90.7 - ΔOTAREFSENS + TBD

	NOTE:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.



Table 7.3.5.2-3: Local Area BS EISREFSENS levels
	BS channel bandwidth [MHz]
	Sub-carrier spacing [kHz]
	Reference measurement channel
	 EISREFSENS
 [dBm]

	
	
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz

	5, 10, 15, 25, 30
	15
	G- FR1-A1-1
	-93.7 - ΔOTAREFSENS + [1.3 dB]
	-93.7 - ΔOTAREFSENS + [1.4 dB]
	-93.7 - ΔOTAREFSENS + TBD

	5, 10, 15, 25, 30 
	30
	G- FR1-A1-2
	-93.8 - ΔOTAREFSENS + [1.3 dB]
	-93.8 - ΔOTAREFSENS + [1.4 dB]
	-93.8 - ΔOTAREFSENS + TBD

	10, 15, 25, 30
	60
	G- FR1-A1-3
	-90.9 - ΔOTAREFSENS + [1.3 dB]
	-90.9 - ΔOTAREFSENS + [1.4 dB]
	-90.9 - ΔOTAREFSENS + TBD

	20, 40, 50, 60, 70, 80, 90, 100 
	15
	G- FR1-A1-4
	-87.3 - ΔOTAREFSENS + [1.3 dB]
	-87.3 - ΔOTAREFSENS + [1.4 dB]
	-87.3 - ΔOTAREFSENS + TBD

	20, 40, 50, 60, 70, 80, 90, 100 
	30
	G- FR1-A1-5
	-87.6 - ΔOTAREFSENS + [1.3 dB]
	-87.6 - ΔOTAREFSENS + [1.4 dB]
	-87.6 - ΔOTAREFSENS + TBD

	20, 40, 50, 60, 70, 80, 90, 100 
	60
	G- FR1-A1-6
	-87.7 - ΔOTAREFSENS + [1.3 dB]
	-87.7 - ΔOTAREFSENS + [1.4 dB]
	-87.7 - ΔOTAREFSENS + TBD

	NOTE:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.



7.3.5.2	Test Requirements for BS type 2-O
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in the corresponding table and TS 38.104 [2] annex A.1 when the OTA test signal is at the corresponding EISREFSENS level and arrives from any direction within the FR2 OTA REFSENS RoAoA.
EISREFSENS levels are derived from a single declared basis level EISREFSENS_50M, which is based on a reference measurement channel with 50MHZ BS channel bandwidth. EISREFSENS_50M itself is not a requirement and although it is based on a a reference measurement channel with 50MHz BS channel bandwidth it does not imply that BS has to support 50MHz BS channel bandwidth.
For wide area BS, EISREFSENS_50MC is an integer value in the range -96 to -119 dBm. The specific value is declared by the vendor.
For medium range BS, EISREFSENS_50M is an integer value in the range -91 to -114 dBm. The specific value is declared by the vendor.
For local area BS, EISREFSENS_50M is an integer value in the range -86- to -109 dBm. The specific value is declared by the vendor.
Table 10.3.3-1 FR2 OTA reference sensitivity requirement
	BS channel Bandwidth
[MHz]
	Sub-carrier spacing [kHz]
	FRC
	EISREFSENS level
[dBm]

	50, 100, 200
	60
	G-FR2-A1-1
	EISREFSENS_50M + TBD

	50
	120
	G-FR2-A1-2
	EISREFSENS_50M + TBD

	100, 200, 400
	120
	G-FR2-A1-3
	EISREFSENS_50M + 3 + TBD

	NOTE 1:	EISREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.
NOTE 2: 	The declared EISREFSENS_50M shall be within the range specified in table 10.3.3-2.



[bookmark: _Toc481653332][bookmark: _Toc512431001]7.4	OTA Ddynamic range
Detailed structure of the subclause is TBD.
[bookmark: _Toc481653333][bookmark: _Toc512431002]7.5	OTA iIn-band selectivity and blocking
Detailed structure of the subclause is TBD.
[bookmark: _Toc481653334][bookmark: _Toc512431003]7.6	OTA oOut-of-band blocking	
Detailed structure of the subclause is TBD.
[bookmark: _Toc481653335][bookmark: _Toc512431004]7.7	OTA rReceiver spurious emissions
Detailed structure of the subclause is TBD.
[bookmark: _Toc481653336][bookmark: _Toc512431005]7.8	OTA rReceiver intermodulation
Detailed structure of the subclause is TBD.
[bookmark: _Toc481653337][bookmark: _Toc512431006]7.9	OTA iIn-channel selectivity
Detailed structure of the subclause is TBD.
[bookmark: _Toc481653338][bookmark: _Toc512431007]
8	Radiated performance requirements
Detailed structure of the clause is TBD.
[bookmark: _Toc512431008]
Annex A (normative):
Test system characterization

[bookmark: _Toc512431009]

Annex B (normative):
Calibration

[bookmark: _Toc512431010]

Annex C (informative):
Test tolerances and derivation of test requirements

[bookmark: _Toc512431011]

Annex D (informative):
Test system set-up

[bookmark: _Toc512431012]

Annex E (normative):
Estimation of Measurement Uncertainty 
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Annex F (informative):
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- R4-1805915	TP to TS 38.141-2: NR BS OTA sensitivity conformance test (7.2)
- R4-1805878	TP to TS 38.141-2: NR BS OTA REFSENS conformance test (7.3)
	0.1.0

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	



3GPP
image2.png
=

A GLOBAL INITIATIVE




image3.emf
#1

#2

#K

Transceiver array boundary Radiated interface boundary

Transceiver array boundary connector TAB(n)

Composite antenna

Radio 

Distribution

Network

RDN

Antenna 

Array

(AA)

Transceiver unit array


#1
#2
#K
Transceiver array boundary
Radiated interface boundary
Transceiver array boundary connector TAB(n)
Composite antenna
Radio  Distribution Network RDN 
Antenna Array (AA) 
Transceiver unit array 



image4.emf
Radiated interface boundary

Composite antenna

Radio 

Distribution

Network

RDN

Antenna 

Array

(AA)

Transceiver unit array

(TRXUA)

1 to M


Radiated interface boundary
Composite antenna
Radio  Distribution Network RDN 
Antenna Array (AA) 
Transceiver unit array (TRXUA) 1 to M



Radiated interface boundary
Composite antenna
Radio  Distribution Network RDN 
Antenna Array (AA) 
Transceiver unit array (TRXUA) 1 to M



image5.emf
d

Co-location 

Reference antenna

AAS BS

Enclosure

h

Radiating face Radiating face

Front View

Top View

d


image1.jpeg
s




