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1 Introduction
During RAN4#85 meeting, the core specification for NR BS in TS 38.104 needs to be completed for Rel-15. As the NR BS test specifications in TS 38.141-1 and TS 38.141-2 needs to be submitted for information to RAN#79 and later for approval to RAN#80 (March 2018 and June 2018, respectively), it is proposed to start building basis for the NR BS test specification.  
The attached TP to TS 38.141-2 v0.0.1 [1] is an updated version of the initial TP submitted to RAN4-NR#3 meeting in [2].
In this contribution we provide TP to TS 38.141-2 on multiple sub-sections in clause 4. 
2 Discussion
This TP is reflecting modifications from TP to the TS 38.141-1 in [3].
Most of the proposed modifications in the TP were based on the E-UTRA conformance spec in TS 36.141, as well as the AAS BS conducted conformance spec in TS 37.145-2. The following modifications were introduced in the attached TP: 
· References (section 2)
· addition of missing reference
· Measurement uncertainties (section 4.1)
· Consideration of BS type 1-O and 2-O 
· Test system uncertainty (4.1.2): Consideration of all radiated Tx and Rx requirements from TS 38.104. Placeholder for OTA performance requirements. 
· Interpretation of measurement results (4.1.3): Reused from legacy specs and adopted for NR.
· Radiated requirement reference points (section 4.2)
· OTA requirement reference points for BS type 1-O and 2-O, with the consideration of near field and far field for the RIB definition.
· Base station classes (section 4.3)
· Text from latest TS 38.104 v0.4.0 was used, to address comments on the definitions of BS classes with and without connectors
· Regional requirements (section 4.4)
· Placeholder for all regional requirements. Approach reuse from legacy specs and adopted for NR. 
· BS configurations (section 4.5)
· Tx/Rx configurations: based on RIB. 
· Power supply options: Text reuse from AAS BS specs and adopted for NR.
· Manufacturer’s declarations (section 4.6)
· Placeholder for manufacturer’s declarations. Proposal to initially split manufacturer declaration sets which are common for 1-O and 2-O, and which are specific for those BS types, based on the sane motivation as in [3]. This is expected to ease the initial work on the manufacturer’s declaration collection.
· If the final conclusion on the declarations will end up with the same declaration sets for 1-O and 2-O, then one table could be adopted. 
· Applicability of requirements (section 4.7)
· Consideration of the additional specifications for NR BS conformance: referring to the single RAT E‑UTRA test spec in TS 36.141, its conformance to the MSR test spec was also optionally allowed, i.e. “conformance to some of the RF requirements in the present document can be demonstrated through the corresponding requirements in TS 37.141”. Depending on future discussion on the spec relations, it is envisioned that additional conformance for the radiated requirements can be considered, once the AAS BS specification gets updated with the NR (as per NR WID). It is proposed to consider TS 37.145-2 as FFS for that purpose. 
· Test configurations (section 4.8)
· Reused from legacy specs and adopted for NR.
· Consideration of NR-specific test models (denoted as NRTC#)
· RF channels (section 4.9)
· Reused from legacy specs and adopted for NR.
· Consideration of the lowest and the highest bandwidth supported by the BS for test purposes, same as for SRAT E-UTRA spec. 
· Format and interpretation of tests (section 4.10)
· Reused from legacy specs and adopted for NR.
2 Conclusion
Proposal 1: approve the attached TP to TS 38.141-2 v0.0.1.
4 References
TS 38.141-2, v. 0.0.1 
R4-1709805		TP to draft TS 38.141-2: section 4, RAN4-NR#3
R4-1712655		TP to TS 38.141-2: section 4


TP to TS 38.141-2
In this section, TP to the TS 38.141-2 [1] is proposed for approval.
------------------------------ Modified section ------------------------------
[bookmark: _Toc498537762]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]	Recommendation ITU-R M.1545: "Measurement uncertainty as it applies to test limits for the terrestrial component of International Mobile Telecommunications-2000"
------------------------------ Next modified section ------------------------------
[bookmark: _Toc481685272][bookmark: _Toc498537767]4	General radiated test conditions and declarations
[bookmark: _Toc481685273][bookmark: _Toc498537768]4.1	Measurement uncertainties and test requirements 
[bookmark: _Toc498537769][bookmark: _Toc486926584][bookmark: _Toc492876410]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 TS 38.141-2 (the present document), i.e. to all radiated tests defined for BS type 1-O and BS type 2-O.
The minimum requirements are given in TS 38.104 [2]. Test Tolerances (TT) for the radiated test requirements 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: _Toc486926585][bookmark: _Toc492876411][bookmark: _Toc498537770]4.1.2	Acceptable uncertainty of Test System
The maximum acceptable uncertainty of the Test System is specified below for each radiated test defined explicitly in the present specification, where appropriate. 
When a requirement is applied per RIB then the radiated test uncertainty is applied to the measured value.
The 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: _Toc486926586][bookmark: _Toc492876412][bookmark: _Toc498537771]4.1.2.1	Measurement of transmitter
Table 4.1.2-1: Maximum Test System uncertainty for OTA transmitter tests
	Subclause
	Maximum Test System uncertainty
	Derivation of Test System uncertainty

	6.2 Radiated transmit power
	
	

	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: _Toc486926587][bookmark: _Toc492876413][bookmark: _Toc498537772]4.1.2.2	Measurement of receiver
Table 4.1.2-2: Maximum Test System uncertainty for OTA receiver tests
	Subclause
	Maximum Test System uncertainty
	Derivation of Test System uncertainty

	7.2 OTA sensitivity
	
	

	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: _Toc487412954][bookmark: _Toc498512185][bookmark: _Toc486926588][bookmark: _Toc492876414][bookmark: _Toc498537773]4.1.2.3	Measurement of performance requirement
Table 4.1.2.3-1: Maximum Test System uncertainty for OTA performance requirements
	Subclause
	Maximum Test System uncertainty
	Derivation of Test System uncertainty

	TBD
	
	


4.1.3	Interpretation of measurement results
The measurement results returned by the Test System are compared - without any modification - against the test requirements as defined by the Shared Risk principle, which is defined in ITU-R M.1545 [3].
The actual measurement uncertainty of the Test System for the measurement of each parameter shall be included in the test report.
The recorded value for the Test System uncertainty shall be, for each OTA measurement, equal to or lower than the appropriate figure in sub-clause 4.1.2 of this specification.
If the 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 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 a Test System not compliant with sub-clause 4.1.2 does not increase the chance of passing a DUT where that device would otherwise have failed the test if a Test System compliant with sub-clause 4.1.2 had been used.

[bookmark: _Toc481685274][bookmark: _Toc498537774]4.2	Radiated requirement reference points
For BS type 1-O and BS type 2-O the radiated characteristics are defined over the air (OTA) with a radiated reference point defined in either near field or in the far field (Fraunhofer) region at the radiated reference point called radiated interface boundary (RIB) with a full complement of transceivers for the configuration in normal operating conditions. This specification details the test requirements of the OTA requirements only and hence only requires the radiated reference points.
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Figure 4.2-1: 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 4.2-2: General architecture of BS type 2-O

[bookmark: _Toc478505641][bookmark: _Toc481685275][bookmark: _Toc498537775]4.3	Base station classes
[bookmark: _Hlk487019015]Radiated test requirements for BS 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 without antenna connectors (TAB connectors) 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: _Toc498537776]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
	Sub-clause 
	Requirement
	Comments

	TBD
	
	



[bookmark: _Toc440014524][bookmark: _Toc481685279][bookmark: _Toc498537777]4.5	BS configurations
[bookmark: _Toc487030177][bookmark: _Toc498512193]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.
[bookmark: _Toc487030178][bookmark: _Toc498512194]4.5.2	Receive configurations
Unless otherwise stated, the conducted receiver characteristics in clause 7 are specified at RIB, with a full complement of transceiver units for the configuration in normal operating conditions.
[bookmark: _Toc487030179][bookmark: _Toc498512195]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: _Toc498537778]4.6	Manufacturer’s declarations
The following manufacturer’s declarations are required for BS type 1-O and BS type 2-O.
Table 4.6-1 Manufacturers declarations common for 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-O
	Declaration identifier
	Declaration
	Description

	TDB
	
	

	
	
	



Table 4.6-3 Manufacturers declarations specific for BS type 2-O
	Declaration identifier
	Declaration
	Description

	TDB
	
	

	
	
	


 of regional and optional requirements
[bookmark: _Toc498537779]4.7	Applicability of requirements
Editor’s note: aspects related to the TS 37.141 conformance will be addressed after single RAT core specification aspects will be settled. 
For BS that is NR (single-RAT) capable only, the requirements in the present document are applicable and additional conformance to TS 37.145-2 [x] is optional. For a BS additionally conforming to TS 37.145-2 [x], conformance to some of the RF requirements in the present document can be demonstrated through the corresponding requirements in TS 37.145-2 [x], as listed in table 4.7-1.
Table 4.7-1: Alternative RF test requirements for a BS additionally conforming to other specifications 
	RF requirement
	Clause in the present document
	Alternative clause in TS 37.145-2 [x]

	
	
	FFS



[bookmark: _Toc440014550][bookmark: _Toc481685281][bookmark: _Toc498537780]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. 
Most tests in the present document are only performed for a subset of the possible combinations of test conditions. For instance:
- 	Not all transceivers in the configuration may be specified to be tested;
- 	Only one RF channel may be specified to be tested;
-	Not all channel bandwidths may be specified to be tested.
The test configurations shall be constructed using the methods defined below, subject to the parameters declared by the manufacturer for the supported RF configurations as listed in subclause 4.6. The test configurations to use for conformance testing are defined for each supported RF configuration in subclause 4.7.
[bookmark: _Toc487412989][bookmark: _Toc498542735]4.8.1	NRTC1: Contiguous spectrum operation
FFS
[bookmark: _Toc498542736]4.8.2	NRTC2: Contiguous CA occupied bandwidth
FFS
[bookmark: _Toc487412995][bookmark: _Toc498542737]4.8.3	NRTC3: Non-contiguous spectrum operation
[bookmark: _Toc487412999]FFS
[bookmark: _Toc498542738]4.8.4	NRTC4: Multi-band test configuration for full carrier allocation
FFS
[bookmark: _Toc498542739]4.8.n	Applicability of test configurations
FFS

[bookmark: _Toc439781526][bookmark: _Toc481685282][bookmark: _Toc498537781]4.9		RF channels and test models 
Editor’s note: to capture multi-carrier/CA operation, contiguous/non-contiguous operation
[bookmark: _Toc487030222][bookmark: _Toc497399668]Unless otherwise stated, the test shall be performed with a lowest and the highest bandwidth supported by the BS. The manufacturer shall declare that the requirements are fulfilled for all other bandwidths supported by the BS which are not tested.
For the single carrier testing many tests in this TS are performed with appropriate frequencies in the bottom, middle and top channels of the supported frequency range of the BS. These are denoted as RF channels B (bottom), M (middle) and T (top). Unless otherwise stated, the test shall be performed with a single carrier at each of the RF channels B, M and T.
When a test is performed by a test laboratory, the EARFCNs in each supported operating band to be used for RF channels B, M and T shall be specified by the laboratory. The laboratory may consult with operators, the manufacturer or other bodies.
[bookmark: _Toc498542741]4.9.1	Base station RF bandwidth position for multi-carrier and/or CA testing
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 each 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 each operating band;
-	MRFBW: maximum Base Station RF Bandwidth located in the middle of the supported frequency range in each operating band;
-	TRFBW: maximum Base Station RF Bandwidth located at the top of the supported frequency range in each operating band.
For BS capable of multi-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 lowest operating band and at the highest possible simultaneous frequency position, within the Maximum Radio Bandwidth, BWmax, in the highest operating band. The Base Station RF Bandwidth(s) are located at the bottom of the supported frequency range(s) in the middle band(s).
-	B’RFBW_TRFBW: the Base Station RF Bandwidths located at the top of the supported frequency range in the highest operating band and at the lowest possible simultaneous frequency position, within the Maximum Radio Bandwidth, BWmax, in the lowest operating band. The Base Station RF Bandwidth(s) are located at the top of the supported frequency range(s) in the middle band(s).
NOTE:	BRFBW_T’RFBW = B’RFBW_TRFBW = BRFBW_TRFBW when the declared Maximum Radio Bandwidth BWmax, spans all operating bands. BRFBW_TRFBW means the Base Station RF Bandwidths are located at the bottom of the supported frequency range in the lowest operating band and at the top of the supported frequency range in the highest operating band, and the Base Station RF Bandwidth(s) are located at the bottom of the supported frequency range(s) in the middle band(s) in the first test and then at the top of the supported frequency range(s) in the middle band(s) in the second test.
When a test is performed by a test laboratory, the position of BRFBW, MRFBW and TRFBW in each supported operating band, as well as 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.
[bookmark: _Toc498542742]4.9.2	Aggregated Channel Bandwidth position for Contiguous CA occupied bandwidth testing
Occupied bandwidth test in this TS is 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: _Toc440014548][bookmark: _Toc481685283][bookmark: _Toc498537782]4.10	Format and interpretation of tests
Each test has a standard format:
X	Title
All tests are applicable to all equipment within the scope of the present document, unless otherwise stated.
X.1	Definition and applicability
This subclause gives the general definition of the parameter under consideration and specifies whether the test is applicable to all equipment or only to a certain subset. Required manufacturer declarations may be included here.
X.2	Minimum requirement
This subclause contains the reference to the subclause to the 3GPP reference (or core) specification which defines the minimum requirement.
X.3	Test purpose
This subclause defines the purpose of the test.
X.4	Method of test
X.4.1	General
In some cases there are alternative test procedures or initial conditions. In such cases, guidance for which initial conditions and test procedures can be applied are stated here. In the case only one test procedure is applicable, that is stated here.
X.4.2y 	First test method
X.4.2y.1	Initial conditions 
This subclause defines the initial conditions for each test, including the test environment, the RF channels to be tested and the basic measurement set-up. The test system is assumed to be correctly calibrated as part of the initial conditions. Calibration is not explicitly mentioned.
X.4.2y.2	Procedure
This subclause describes the steps necessary to perform the test and provides further details of the test definition like domain (e.g. frequency-span), range, weighting (e.g. bandwidth), and algorithms (e.g. averaging). The procedure may comprise data processing of the measurement result before comparison with the test requirement (e.g. average result from several measurement positions).
X.4.3y		Alternative test method (if any)
If there are alternative test methods, each is described with its initial conditions and procedures.
X.5	Test requirement
This subclause defines the pass/fail criteria for the equipment under test, see subclause 4.1.3 (Interpretation of measurement results). Test requirements for every minimum requirement referred in subclause X.2 are listed here. Cases where minimum requirements do not apply need not be mentioned.

[bookmark: _Toc481653290][bookmark: _Toc481685284][bookmark: _Toc498537783]4.11	Requirements for contiguous and non-contiguous spectrum
Editor’s note: whether this subclause is needed will depend on the decision for TS 38.104. This clause can be empty or excluded in Release 15.

[bookmark: _Toc440014568][bookmark: _Toc481685285][bookmark: _Toc498537784]4.12	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. This clause can be empty or excluded in Release 15.


------------------------------ End of modified sections ------------------------------
