3GPP TS 38.141-2 V0.0.13 (2017-0908)
17
Release 15

[bookmark: page1][bookmark: _GoBack]3GPP TS 38.141-2 V0.0.13 (2017-0908)	Comment by Huawei: Change to version 0.0.1 as the first approved by RAN77 (as per RAN4 secretary guidance). Reset also the Change History in annex E
Technical Specification
3rd Generation Partnership Project;
Technical Specification Group RAN;
NR;
Base Station (BS) conformance testing
Part 2: Radiated conformance testing
 (Release 15)

[image: 5G-logo_175px]	[image: 3GPP-logo_web]

The present document has been developed within the 3rd Generation Partnership Project (3GPP TM) and may be further elaborated for the purposes of 3GPP..
The present document has not been subject to any approval process by the 3GPP Organizational Partners and shall not be implemented.
This Specification is provided for future development work within 3GPP only. The Organizational Partners accept no liability for any use of this Specification.
Specifications and Reports for implementation of the 3GPP TM system should be obtained via the 3GPP Organizational Partners' Publications Offices.



[bookmark: page2]Keywords
Radio, NR

3GPP
Postal address

3GPP support office address
650 Route des Lucioles - Sophia Antipolis
Valbonne - FRANCE
Tel.: +33 4 92 94 42 00 Fax: +33 4 93 65 47 16
Internet
http://www.3gpp.org

Copyright Notification
No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

[bookmark: copyrightaddon]© 2017, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
All rights reserved.

UMTS™ is a Trade Mark of ETSI registered for the benefit of its members
3GPP™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners
LTE™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners
GSM® and the GSM logo are registered and owned by the GSM Association

Contents
Foreword	5
Introduction	5
1	Scope	6
2	References	6
3	Definitions, symbols and abbreviations	6
3.1	Definitions	6
3.2	Symbols	7
3.3	Abbreviations	7
4	General radiated test conditions and declarations	7
4.1	Measurement uncertainties and test requirements	7
4.1.1	General	7
4.1.2	Acceptable uncertainty of Test System	7
4.1.2.1	Measurement of transmitter	8
4.1.2.2	Measurement of receiver	8
4.1.3	Interpretation of measurement results	8
4.2	Radiated requirement reference points	8
4.3	Base station classes for NR BS	9
4.4	Regional requirements	10
4.5	NR BS configurations	10
4.6	Manufacturer’s declarations of regional and optional requirements	10
4.7	Applicability of requirements	10
4.8	Test configurations	10
4.9	 RF channels and test models	10
4.9.1	RF channels	10
4.9.2	Test models	10
4.10	Format and interpretation of tests	10
4.11	Requirements for contiguous and non-contiguous spectrum	10
4.12	Requirements for BS capable of multi-band operation	10
5	Operating bands and channel arrangement	11
6	Radiated transmitter characteristics	11
6.1	General	11
6.2	Radiated transmit power	11
6.3	OTA Base station output power	11
6.4	OTA Output power dynamics	11
6.5	OTA Transmit ON/OFF power	11
6.6	OTA Transmitted signal quality	11
6.7	OTA Unwanted emissions	11
6.7.1	General	11
6.7.2	OTA Occupied bandwidth	11
6.7.3	OTA Adjacent Channel Leakage Power Ratio (ACLR)	11
6.7.4	OTA Operating band unwanted emissions	11
6.7.5	OTA Transmitter spurious emissions	12
6.8	OTA Transmitter intermodulation	12
7	Radiated receiver characteristics	13
7.1	General	13
7.2	OTA sensitivity	13
7.3	OTA Reference sensitivity level	13
7.4	OTA Dynamic range	13
7.5	OTA In-band selectivity and blocking	13
7.6	OTA Out-of-band blocking	13
7.7	OTA Receiver spurious emissions	13
7.8	OTA Receiver intermodulation	13
7.9	OTA In-channel selectivity	13
8	Radiated performance requirements	14
Annex A (normative): Test system characterization	15
Annex B (normative): Calibration	15
Annex C (informative): Test tolerances and derivation of test requirements	15
C.1	Measurement of transmitter	15
C.2	Measurement of receiver	15
Annex D (informative): Test system set-up	15
Annex E (normative): Estimation of Measurement Uncertainty	16
Annex F (informative): Change history	16
Foreword	5
Introduction	5
1	Scope	6
2	References	6
3	Definitions, symbols and abbreviations	6
3.1	Definitions	6
3.2	Symbols	6
3.3	Abbreviations	6
4	General radiated test conditions and declarations	7
4.1	Measurement uncertainties and test requirements	7
4.2	Radiated requirement reference points	7
4.3	Base station classes	7
4.4	Regional requirements	7
4.5	BS configurations	7
4.6	Manufacturer’s declarations of regional and optional requirements	7
4.7	Applicability of requirements	7
4.8	Test configurations	7
4.9	 RF channels and test models	7
4.10	Format and interpretation of tests	7
4.11	Requirements for contiguous and non-contiguous spectrum	7
4.12	Requirements for BS capable of multi-band operation	7
5	Operating bands and channel arrangement	7
6	Radiated transmitter characteristics	8
6.1	General	8
6.2	Radiated transmit power	8
6.3	OTA Base station output power	8
6.4	OTA Output power dynamics	8
6.5	OTA Transmit ON/OFF power	8
6.6	OTA Transmitted signal quality	8
6.7	OTA Unwanted emissions	8
6.7.1	General	8
6.7.2	OTA Occupied bandwidth	8
6.7.3	OTA Adjacent Channel Leakage Power Ratio (ACLR)	8
6.7.4	OTA Operating band unwanted emissions	8
6.7.5	OTA Transmitter spurious emissions	8
6.8	OTA Transmitter intermodulation	9
7	Radiated receiver characteristics	10
7.1	General	10
7.2	OTA sensitivity	10
7.3	OTA Reference sensitivity level	10
7.4	OTA Dynamic range	10
7.5	OTA In-band selectivity and blocking	10
7.6	OTA Out-of-band blocking	10
7.7	OTA Receiver spurious emissions	10
7.8	OTA Receiver intermodulation	10
7.9	OTA In-channel selectivity	10
8	Radiated performance requirements	11
Annex A (normative): Test system characterization	12
Annex B (normative): Calibration	12
Annex C (informative): Test tolerances and derivation of test requirements	12
Annex D (informative): Test system set-up	12
Annex E (normative): Estimation of Measurement Uncertainty	12
Annex F (informative): Change history	12

[bookmark: _Toc481570465][bookmark: _Toc492876400]
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: _Toc492876401]Introduction
This clause is optional. If it exists, it is always the second unnumbered clause.
[bookmark: _Toc481570467][bookmark: _Toc492876402]
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 TS 38.104 [2]. The technical specification TS 38.141 is in 2 parts, part TS 38.141-1 covers conducted requirements and part TS 38.141‑2 (the present document) covers radiated requirements.
[bookmark: _Toc481570468][bookmark: _Toc492876403]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"

[bookmark: _Toc481570469][bookmark: _Toc492876404]3	Definitions, symbols and abbreviations
[bookmark: _Toc481570470][bookmark: _Toc492876405]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].
1-C type NR BS: non-AAS BS in single RAT NR operation in Frequency Range 1, conforming to the conducted requirements set defined at the antenna connectors
1-H type NR BS: hybrid AAS BS in single RAT NR operation in Frequency Range 1, conforming to the hybrid requirements set defined at TAB connectors and RIB interface
1-O type NR BS: OTA AAS BS in single RAT NR operation in Frequency Range 1, conforming to the OTA requirements set defined at RIB interface
hybrid AAS BS:	AAS BS which has both a conducted RF interface and a radiated RF interface in the far field and conforms to a hybrid requirements set
hybrid requirements set: complete set of requirements applied to a hybrid AAS BS with both conducted and radiated  requirements
non-AAS BS: BS conforming to one of the specifications in 3GPP TS 25.104 [2], 3GPP TS 25.105 [3], 3GPP TS 36.104 [4], 3GPP TS 37.104 [5], or to the 1-C core requirements set in TS 38.104 [x]
operating band: frequency range in which NR operates (paired or unpaired), that is defined with a specific set of technical requirements
OTA requirements set:	 complete set of OTA requirements applied to an OTA AAS BS
single RAT NR operation: operation of AAS BS declared to be single RAT NR in the operating band
TAB connector: transceiver array boundary connector
transceiver array boundary: conducted interface between the transceiver unit array and the composite antenna
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc481570471][bookmark: _Toc492876406]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc481570472][bookmark: _Toc492876407]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].
AA	Antenna Array
DUT	Device Under Test
RDN	Radio Distribution Network
RIB	Radiated Interface Boundary
TAB	Transceiver Array Boundary
TT	Test Tolerance
<ACRONYM>	<Explanation>



[bookmark: _Toc481685272][bookmark: _Toc492876408]4	General radiated test conditions and declarations
[bookmark: _Toc481685273][bookmark: _Toc492876409]4.1	Measurement uncertainties and test requirements 
[bookmark: _Toc486926584][bookmark: _Toc492876410]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 NR BS type 1-O and NR 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]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. 
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.
For RF tests, it should be noted that the uncertainties in sub-clause 4.1.2 apply to the Test System operating into a nominal 50 ohm load and do not include system effects due to mismatch between the DUT and the Test System.
[bookmark: _Toc486926586][bookmark: _Toc492876412]4.1.2.1	Measurement of transmitter
Table 4.1.2-1: Maximum Test System uncertainty for OTA transmitter tests
	Sub-clause
	Maximum Test System uncertainty
	Derivation of Test System uncertainty

	
	
	


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

	
	
	


[bookmark: _Toc486926588][bookmark: _Toc492876414]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.
Editor’s note: Detailed structure of the subclause and the ones below is TBD.
[bookmark: _Toc481685274][bookmark: _Toc492876415]4.2	Radiated requirement reference points
For 1-O and 2-O type NR BS the OTA requirements are applied in the far field 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.
[image: ]
Figure 4.2-1: General architecture of the 1-O type NR BS
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.
Transceiver unit array
(TRXUA
)
1 to P
f
ar field region
Radiated interface boundary

Figure 4.2-2: General architecture of the 2-O type NR BS

[bookmark: _Toc478505641][bookmark: _Toc481685275][bookmark: _Toc492876416]4.3	Base station classes for NR BS
[bookmark: _Hlk487019015]Radiated test requirements for NR BS apply to Wide Area Base Stations, Medium Range Base Stations and Local Area Base Stations unless otherwise stated. NR 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.

[bookmark: _Toc478505642][bookmark: _Toc481685276][bookmark: _Toc492876417]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: _Toc492876418]4.5	NR BS configurations
[bookmark: _Toc440014536][bookmark: _Toc481685280][bookmark: _Toc492876419]4.6	Manufacturer’s declarations of regional and optional requirements
[bookmark: _Toc492876420]4.7	Applicability of requirements
[bookmark: _Toc440014550][bookmark: _Toc481685281][bookmark: _Toc492876421]4.8	Test configurations
Editor’s note: to capture multi-carrier/CA operation, contiguous/non-contiguous operation
[bookmark: _Toc439781526][bookmark: _Toc481685282][bookmark: _Toc492876422]4.9		RF channels and test models 
Editor’s note: to capture multi-carrier/CA operation, contiguous/non-contiguous operation
[bookmark: _Toc487030221][bookmark: _Toc492876423]4.9.1	RF channels
Detailed structure of the subclause is TBD.
[bookmark: _Toc487030222][bookmark: _Toc492876424]4.9.2	Test models
Detailed structure of the subclause is TBD.

[bookmark: _Toc440014548][bookmark: _Toc481685283][bookmark: _Toc492876425]4.10	Format and interpretation of tests
[bookmark: _Toc481653290][bookmark: _Toc481685284][bookmark: _Toc492876426]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
[bookmark: _Toc440014568][bookmark: _Toc481685285][bookmark: _Toc492876427]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

[bookmark: _Toc478505694][bookmark: _Toc481685286][bookmark: _Toc492876428]5	Operating bands and channel arrangement
Detailed structure of the subclause is TBD.

[bookmark: _Toc481653316][bookmark: _Toc492876429][bookmark: _Toc481570476][bookmark: historyclause]6	Radiated transmitter characteristics
[bookmark: _Toc481653317][bookmark: _Toc492876430]6.1	General
This subclause describes any general aspects of radiated transmitter characteristics and relations between requirements.
[bookmark: _Toc492876431][bookmark: _Toc481653318]6.2	Radiated transmit power
Detailed structure of the subclause is TBD.
[bookmark: _Toc492876432]6.3	OTA Base station output power
Detailed structure of the subclause is TBD.
[bookmark: _Toc481653319][bookmark: _Toc492876433]6.4	OTA Output power dynamics
Detailed structure of the subclause is TBD.
[bookmark: _Toc481653320][bookmark: _Toc492876434]6.5	OTA Transmit ON/OFF power
Detailed structure of the subclause is TBD.
[bookmark: _Toc481653321][bookmark: _Toc492876435]6.6	OTA Transmitted signal quality
Detailed structure of the subclause is TBD.
[bookmark: _Toc481653322][bookmark: _Toc492876436]6.7	OTA Unwanted emissions
[bookmark: _Toc481653323][bookmark: _Toc492876437]6.7.1	General
This subclause describes relations between OTA unwanted emissions requirements.
[bookmark: _Toc481653324][bookmark: _Toc492876438]6.7.2	OTA Occupied bandwidth	
Detailed structure of the subclause is TBD.
[bookmark: _Toc481653325][bookmark: _Toc492876439]6.7.3	OTA Adjacent Channel Leakage Power Ratio (ACLR) 
Detailed structure of the subclause is TBD.
[bookmark: _Toc481653326][bookmark: _Toc492876440]6.7.4	OTA Operating band unwanted emissions	
Detailed structure of the subclause is TBD.
[bookmark: _Toc481653327][bookmark: _Toc492876441]6.7.5	OTA Transmitter spurious emissions
Detailed structure of the subclause is TBD.
[bookmark: _Toc481653328][bookmark: _Toc492876442]6.8	OTA Transmitter intermodulation
Detailed structure of the subclause is TBD.
[bookmark: _Toc481653329][bookmark: _Toc492876443]
7	Radiated receiver characteristics	
[bookmark: _Toc481653330][bookmark: _Toc492876444]7.1	General	
This subclause describes any general aspects of radiated receiver characteristics and relations between requirements.
[bookmark: _Toc492876445][bookmark: _Toc481653331]7.2	OTA sensitivity
Detailed structure of the subclause is TBD.
[bookmark: _Toc492876446]7.3	OTA Reference sensitivity level
Detailed structure of the subclause is TBD.
[bookmark: _Toc481653332][bookmark: _Toc492876447]7.4	OTA Dynamic range
Detailed structure of the subclause is TBD.
[bookmark: _Toc481653333][bookmark: _Toc492876448]7.5	OTA In-band selectivity and blocking
Detailed structure of the subclause is TBD.
[bookmark: _Toc481653334][bookmark: _Toc492876449]7.6	OTA Out-of-band blocking	
Detailed structure of the subclause is TBD.
[bookmark: _Toc481653335][bookmark: _Toc492876450]7.7	OTA Receiver spurious emissions
Detailed structure of the subclause is TBD.
[bookmark: _Toc481653336][bookmark: _Toc492876451]7.8	OTA Receiver intermodulation
Detailed structure of the subclause is TBD.
[bookmark: _Toc481653337][bookmark: _Toc492876452]7.9	OTA In-channel selectivity
Detailed structure of the subclause is TBD.
[bookmark: _Toc481653338][bookmark: _Toc492876453]
8	Radiated performance requirements
Detailed structure of the clause is TBD.
[bookmark: _Toc492876454]
Annex A (normative):
Test system characterization

[bookmark: _Toc492876455]Annex B (normative):
Calibration

[bookmark: _Toc492876456]Annex C (informative):
Test tolerances and derivation of test requirements
[bookmark: _Toc486926974][bookmark: _Toc492581352]The test requirements explicitly defined in this specification have been calculated by relaxing the minimum requirements of the core specification TS 38.104 [2] using the test tolerances (TT) defined here. When the TT value is zero, the test requirement will be the same as the minimum requirement. When the TT value is non-zero, the test requirements will differ from the minimum requirements, and the formula used for this relaxation is given in the following tables.
The TT values are derived from Test System uncertainties, regulatory requirements and criticality to system performance. As a result, the TT values may sometimes be set to zero.
The TT values should not be modified for any reason e.g. to take account of commonly known Test System errors (such as mismatch, cable loss, etc.).
Note that a formula for applying TT values is provided for all OTA tests, even those with a test tolerance of zero. This is necessary in the case where the OTA Test System uncertainty is greater than that allowed in sub-clause 4.1.2. In this event, the excess error shall be subtracted from the defined TT value in order to generate the correct tightened test requirements as defined in this annex.
[bookmark: _Toc492876457]C.1	Measurement of transmitter
Detailed structure of the subclause is TBD.

[bookmark: _Toc486926975][bookmark: _Toc492581353][bookmark: _Toc492876458]C.2	Measurement of receiver
Detailed structure of the subclause is TBD.

[bookmark: _Toc492876459]Annex D (informative):
Test system set-up

[bookmark: _Toc492876460]Annex E (normative):
Estimation of Measurement Uncertainty 

[bookmark: _Toc492876461]Annex F (informative):
Change history
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