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Introduction
Based on the description of the improvements to the TS 38.141-2 in [2], it proposed to agree on the attached TP to TS 38.141-2, for the clauses 4 and 5.
NOTE: For clause 5 (Operating bands and channel arrangement): this clause will be aligned with the final version of the same section in TS 38.104 [7]. Alternatively, this section can be referred to TS 38.104 to reduce the maintenance workload in future. 
Proposal 1: Agree on the attached TP to TS 38.141-2, for the clauses 4 and 5.	
References
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TP to TS 38.141-02

------------------------------ Modified section ------------------------------
[bookmark: _Toc510722679][bookmark: _Toc481685272]4	General radiated test conditions and declarations
[bookmark: _Toc510722680][bookmark: _Toc481685273]4.1	Measurement uncertainties and test requirements 
[bookmark: _Toc510722681][bookmark: _Toc492876410][bookmark: _Toc486926584]Editor’s note: Detailed structure of the subclause and the ones below is TBD.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]4.1.2	Acceptable uncertainty of OTA Test System
[bookmark: _Toc510722683][bookmark: _Toc506487894][bookmark: _Toc494455074]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]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]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]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]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 sub-clause 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 sub-clause 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 a OTA Test System compliant with subclause 4.1.2 had been used.

[bookmark: _Toc510722688][bookmark: _Toc481685274]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.Antenna
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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.
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Figure 4.2-3: General architecture of BS type 2-O
[bookmark: _Toc510722689][bookmark: _Toc481685275][bookmark: _Toc478505641]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: _Toc510722690][bookmark: _Toc481685276][bookmark: _Toc478505642]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: _Toc510722691][bookmark: _Toc481685279][bookmark: _Toc440014524]4.5	BS configurations
[bookmark: _Toc510722692][bookmark: _Toc498512193][bookmark: _Toc487030177]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]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]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: _Toc510722695][bookmark: _Toc481685280][bookmark: _Toc440014536]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: _Toc510722696]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: _Toc510722697][bookmark: _Toc481685281][bookmark: _Toc440014550]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]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]4.8.2	Test signal configurations

[bookmark: _Toc510722700][bookmark: _Toc481685282][bookmark: _Toc439781526]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]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]4.9.3	Test models
Editor’s note:
 test models to be added here – suggest prefix N-TM-x.x.

[bookmark: _Toc481685283][bookmark: _Toc440014548]4.10	Format and interpretation of tests
[bookmark: _Toc510722703][bookmark: _Toc481685284][bookmark: _Toc481653290]4.101	Requirements for contiguous and non-contiguous spectrum
Editor’s note: whether this subclause is needed will depend on the decision for TS 38.104A 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: _Toc510722704][bookmark: _Toc481685285][bookmark: _Toc440014568]4.112	Requirements for BS capable of multi-band operation
Editor’s note: whether this subclause is needed will depend on the decision for TS 38.104 text to be based on the stable version of the related section in TS38.104.




[bookmark: _Toc510722705][bookmark: _Toc481685286][bookmark: _Toc478505694]5	Operating bands and channel arrangement
Detailed structure of the subclause is TBD.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.
------------------------------ End of modified section ------------------------------
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