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Introduction
During RAN4#86bis meeting the multi-band text was Endorsed for Draft CRs to the TS 38.104 in [2 - 4].
Based on 36.141 text in subclause 4.12 (Requirements for BS capable of multi-band operation) and 4.13 (Tests for BS capable of multi-band operation with three or more bands), in this TP to TS 38.141-1 (latest version shared on the RAN4 reflector before the meeting), introduction of the multi-band operation for conducted tests of single RAT NR is proposed. 
The following modifications were introduced in the attached TP: 
· 3.1: alignment of the “multi-band connector” definition with the RAN4#86bis correction, as well as with RAN#87 correction in [5],
· 4.5: Drafting rules implementation,
· 4.5.1.2.1: multi-band text added, based on TS 36.141,
· 4.11: new subclause for “Requirements for BS capable of multi-band operation” based on TS 38.104 text.
· New subclause for “Tests for BS capable of multi-band operation with three or more bands” is kept empty and in “[]” as it requires discussion and it FFS.
Conclusions
Based on the above introduction, the following proposal is formulated:
Proposal 1:  approve the attached TP to TS 38.141-1 on the multi-band operation for single RAT NR. 
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------------------------------ Modified section ------------------------------
[bookmark: _Toc481570470][bookmark: _Toc512433724]Definitions
------------------------------ Unchanged text omitted ------------------------------
multi-band connector: antenna connector of the BS type 1-C or TAB connector of the BS type 1-H associated with a transmitter or receiver that 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 than the other carrier(s) and where this different operating	Comment by Michal Szydelko_RAN#87: Text aligned with the correction in NR#1 MS paper
------------------------------ Unchanged text omitted ------------------------------
------------------------------ Next modified section ------------------------------
[bookmark: _Toc440014524][bookmark: _Toc481685279][bookmark: _Toc512433740]4.5	BS configurations
[bookmark: _Toc506829378][bookmark: _Toc512433741]4.5.1	BS type 1-C
[bookmark: _Toc494407553][bookmark: _Toc506829379][bookmark: _Toc512433742]4.5.1.1	Transmit configurations
Further consideration needed whether to reuse subclause 4.5.7 from 36.141 (i.e. “BS using antenna arrays”).
[bookmark: _Toc506829380][bookmark: _Toc512433743]4.5.1.1.1	General
Unless otherwise stated, the transmitter characteristics in clause 6 are specified at the BS antenna connector (test port A) with a full complement of transceivers for the configuration in normal operating conditions. If any external apparatus such as a TX amplifier, a filter or the combination of such devices is used, requirements apply at the far end antenna connector (test port B).


Figure 4.5.1.1.1-1: Transmitter test ports
[bookmark: _Toc494407554][bookmark: _Toc506829381][bookmark: _Toc512433744]4.5.1.1.2	Transmission with multiple transmitter antenna connectors
Unless otherwise stated, for the tests in clause 6 of the present document, the requirement applies for each transmitter antenna connector in the case of transmission with multiple transmitter antenna connectors.
Transmitter requirements are tested at the antenna connector, with the remaining antenna connector(s) being terminated. If the manufacturer has declared the transmitter paths to be equivalent, it is sufficient to measure the signal at any one of the transmitter antenna connectors.
[bookmark: _Toc494407555][bookmark: _Toc506829382][bookmark: _Toc512433745]4.5.1.2	Receive configurations
[bookmark: _Toc506829383][bookmark: _Toc512433746]4.5.1.2.1	General
Unless otherwise stated, the receiver characteristics in clause 7 are specified at the BS antenna connector (test port A) with a full complement of transceivers for the configuration in normal operating conditions. If any external apparatus such as a RX amplifier, a filter or the combination of such devices is used, requirements apply at the far end antenna connector (test port B).


Figure 4.5.1.2.1-1: Receiver test ports
[bookmark: _Toc494407556][bookmark: _Toc506829384][bookmark: _Toc512433747]4.5.1.2.2	Reception with multiple receiver antenna connectors, receiver diversity
For the tests in clause 7 of the present document, the requirement applies at each receiver antenna connector for receivers with antenna diversity or in the case of multi-carrier reception with multiple receiver antenna connectors.
Receiver requirements are tested at the antenna connector, with the remaining receiver(s) disabled or their antenna connector(s) being terminated. If the manufacturer has declared the receiver paths to be equivalent, it is sufficient to apply the specified test signal at any one of the receiver antenna connectors. 
For a BS type 1-C supporting multi-band operation, multi-band tests for [ACS, blocking and intermodulation] are performed with the interferer(s) applied to each antenna connector mapped to the receiver for the wanted signal(s), however only to one antenna connector at a time. Antenna connectors to which no signals are applied are terminated.


------------------------------ Next modified section ------------------------------
[bookmark: _Toc439781526][bookmark: _Toc481685282][bookmark: _Toc512433762]4.9		RF channels and test models 
Editor’s note: to capture multi-carrier/CA operation, contiguous/non-contiguous operation
[bookmark: _Toc440014548][bookmark: _Toc481685283][bookmark: _Toc512433763]4.10	Format and interpretation of tests
[bookmark: _Toc481653290][bookmark: _Toc481685284][bookmark: _Toc512433764] [4.101	Relationship between SR and MSR]
Editor’s note: whether this subclause is needed will depend on the MSR specification work
[bookmark: _Toc510689697]4.11	Requirements for BS capable of multi-band operation
For multi-band connector the conducted test requirements in clause 6 and 7 apply separately to each supported operating band unless otherwise stated. For some conducted test requirements, it is explicitly stated that specific additions or exclusions to the requirement apply at multi-band connector(s) as detailed in the requirement subclause. For BS type 1-C capable of multi-band operation, various structures in terms of combinations of different transmitter and receiver implementations (multi-band or single band) with mapping of transceivers to one or more antenna connectors for BS type 1-C or TAB connectors for BS type 1-H in different ways are possible. For multi-band connector(s) the exclusions or provisions for multi-band apply. For single-band antenna connector(s), the following applies:
-	Single-band transmitter spurious emissions, operating band unwanted emissions, ACLR, transmitter intermodulation and receiver spurious emissions requirements apply to this antenna connector that is mapped to single-band.
-	If the BS is configured for single-band operation, single-band requirements shall apply to this antenna connector configured for single-band operation and no exclusions or provisions for multi-band capable BS are applicable. Single-band requirements are tested separately at the antenna connector configured for single-band operation, with all other antenna connectors terminated.
A BS type 1-H may be capable of supporting operation in multiple operating bands with one of the following implementations of TAB connectors in the transceiver array boundary:
-	All TAB connectors are single-band connectors.
-	Different sets of single-band connectors support different operating bands, but each TAB connector supports only operation in one single operating band. 
-	Sets of single-band connectors support operation in multiple operating bands with some single-band connectors supporting more than one operating band.
-	All TAB connectors are multi-band connectors.
-	A combination of single-band sets and multi-band sets of TAB connectors provides support of the type BS type 1-H capability of operation in multiple operating bands.
Unless otherwise stated all conducted test requirements specified for an operating band apply only to the set of TAB connectors supporting that operating band.
In the case of an operating band being supported only by single-band connectors in a TAB connector TX min cell group or a TAB connector RX min cell group, single-band requirements apply to that set of TAB connectors.
In the case of an operating band being supported only by multi-band connectors supporting the same operating band combination in a TAB connector TX min cell group or a TAB connector RX min cell group, multi-band requirements apply to that set of TAB connectors.
The case of an operating band being supported by both multi-band connectors and single-band connectors in a TAB connector TX min cell group or a TAB connector RX min cell group is FFS and is not covered by the present release of this specification.
The case of an operating band being supported by multi-band connectors which are not all supporting the same operating band combination in a TAB connector TX min cell group or a TAB connector RX min cell group is FFS and is not covered by the present release of this specification.
For multi-band connectors supporting the bands for TDD, the RF requirements in the present specification assume no simultaneous uplink and downlink occur between the bands.
The conducted test requirements for multi-band connectors supporting bands for both FDD and TDD are FFS and are not covered by the present release of this specification.
[bookmark: _Toc510689698]4.13	[Tests for BS capable of multi-band operation with three or more bands]
This subclause is FFS.
------------------------------ End of modified section ------------------------------
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