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1 Introduction
[bookmark: OLE_LINK103][bookmark: OLE_LINK102][bookmark: OLE_LINK175][bookmark: OLE_LINK178][bookmark: OLE_LINK179][bookmark: OLE_LINK185]New WID on NR base station (BS) RF requirement evolution for FR1/FR2 and testing was approved at RAN#103 meeting. The work item concentrates on 2 work areas where the current BS specification may be optimised, i.e. Expected EIRP mask for upper 6GHz and OTA test enhancement.
[bookmark: OLE_LINK130][bookmark: OLE_LINK131]In this contribution we provide an overview on BS OTA test enhancement.
2 Discussion
2.1	Core part
[bookmark: OLE_LINK121]The objectives of core part for OTA test enhancement is as below
OTA test enhancement
· [bookmark: OLE_LINK118]Investigate whether the BS/IAB OTA co-location reference antenna definition need be improved for FR1, and if feasible, update the definition.

[bookmark: OLE_LINK26][bookmark: OLE_LINK18]In existing specification (from Rel-15), the co-location requirements with co-location reference antenna are defined to ensure co-located base stations can operate with minimal degradation to each other, that CLRA is a means to provide OTA power levels representative of a co-located system. With this concept, there are several co-location requirements are relying on a CLRA to mimic the co-location scenarios.
Table 4.12.1-1 in 38.141-2: Co-location requirements
	Clause number
	Requirement
	Co-location reference antenna operation
	Type

	6.5
	OTA transmit ON/OFF power for FR1
	Measure emission
	Mandatory

	6.7.5.3
6.7.5.5
	OTA spurious emission: Protection of the BS receiver of own or different BS
	Measure emission
	Optional based on declaration

	
	OTA spurious emission: Co-location with other base stations
	
	

	6.8
	OTA transmitter intermodulation
	Inject the interferer signal
	Mandatory

	7.6.3
	OTA out-of-band blocking: Co-location with other base stations
	Inject the interferer signal
	Optional based on declaration



[bookmark: OLE_LINK127][bookmark: OLE_LINK128]Hence, we can see the OTA co-location reference antenna definition is the basis of the co-location requirements. Any update on the definition could have a chain reaction. We think a careful study is needed before an update on the fundamental definition of co-location requirements.

[image: ]
Figure 4.9-1 in 38.104: Illustration of BS type 1-O enclosure and co-location reference antenna

[bookmark: OLE_LINK129]Proposal 1: A careful study is needed before an update on the fundamental definition of co-location requirements.

2.2	Performance part
[bookmark: _Hlk162884651]The objectives of core part for OTA test enhancement is as below
OTA test enhancement
· Identify BS excessive OTA test scope cases and reduce it with the aim to shorten the test duration time for selected RF requirements, e.g., TX IM, RX out of band blocking, for NR FR1.
· Investigate whether the existing test approach can be improved, and if feasible, improve test methods for BS/IAB OTA co-location requirements and tests for AAS-based test specifications for FR1.
· Investigate and if possible, simplify BS TRP test methods for FR1 and FR2 by improving the applicability and not removing any of the existing TRP test methods.

a) TX intermodulation testing
[bookmark: OLE_LINK93][bookmark: OLE_LINK96]Active Antenna Systems are widely deployed in NR. The OTA test is a must for BS type 1-O (AAS architecture). It has been found that the test time is prohibitive taking up to 3 times the time to perform the conformance testing compared to conducted conformance testing. Excessive OTA testing time has become a constraint for AAS product design, development and certification.
It was identified that in some cases the number of test cases could be reduced without impacting the coverage of the testing. OTA TRP testing is particularly time consuming. Two examples are shown in Table 2-1 and 2-2 below.
In Table 2.2-1, for single band CNC case, the TX IMD testing comprises of 72 test cases testing output power, ACLR and out of band emissions (all TRP requirements). By contrast the output power, ALCR and out of band emissions tests have only 7 test cases in total. And in Table 2.2-2 for single band MSR AAS, in BC3 CNC case, the TX IMD testing comprises of 96 test cases testing output power, ACLR and out of band emissions. By contrast the output power, ALCR and out of band emissions tests have only 8 test cases in total.
Table 2.2-1: TRP test cases for single-band CNC (C and NC capable BS with identical parameters) in TS 38.141-2
[image: ]
Table 2-2: TRP test cases for AAS single-band BC3 CNC (C and NC capable BS with identical parameters)
[image: ]

[bookmark: OLE_LINK125][bookmark: OLE_LINK126][bookmark: _GoBack]Proposal 2: Multiple test configurations and large number of interferer offsets are generating excessive test time so it is appropriate to see if they are all necessary or can be reduced.

b) RX out of band blocking
OTA blocking testing is also time consuming where the CW interfering signal is swept with a step size of 1 MHz. There could be potential methods to reduce the testing time for OTA RX out of band blocking test.
c) OTA co-location requirements
[bookmark: _Hlk162878668][bookmark: OLE_LINK114]Core part is discussed in clause 2.1, meanwhile the existing (Rel-15 defined) CLTA-based OTA test methodology for co‑location requirements in upper frequency bands may not be optimal, e.g. practical test aspects, availability of CLTA antennas, etc. The Rel-15 CLTA test concept may be some potential improvements before the 6G timeframe. These aspects can be discussed under the perf part.
d) TRP test methodologies
Range of TRP test methodologies defined in Rel-15 has been reviewed and verified by various regulatory bodies and test houses. Based on this knowledge, TRP test methodologies as well as their applicability and pre-requisites can be improved in applicable RAN4 TR 37.941 and TS 37.145-2, TS 38.141-2. 
It shall be noted that there is ETSI ERM WGRM work on the equivalence of measurement results with different test methods currently ongoing (see https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=68015). That work was expected to provide an analysis of different test methods for the same requirement, with the focus on typical radio parameters. Conclusions of this work may be valid for the RAN4 discussion on the TRP test methodologies, as the following OTA test methods were considered in the report: 
the Open Area Test Site (OATS),
the Semi-Anechoic Chamber (SAC),
the Fully Anechoic Room (FAR), 
the Absorber Lined OATS (ATS), 
the Transverse Electro-Magnetic (TEM) cell,
the Reverberation Chamber (RC), and
the Near Field Scanner (NFS).
Furthermore, some effort was also dedicated in this work towards mapping of the above test methods to the radiated requirements as EIRP measurements, or spurious emissions measurements. Related TR 103 974 (On the equivalence of measurement results with different test methods) is still under construction. 
[bookmark: OLE_LINK1]Observation 1: ETSI ERM WGRM work on TR 103 974 can be considered as input to further TRP test methodologies analyses in RAN4.
3	Conclusion
In this contribution we provide an overview on BS OTA test enhancement.
Proposal 1: A careful study is needed before an update on the fundamental definition of co-location requirements.
Proposal 2: Multiple test configurations and large number of interferer offsets are generating excessive test time so it is appropriate to see if they are all necessary or can be reduced.
Observation 1: ETSI ERM WGRM work on TR 103 974 can be considered as input to further TRP test methodologies analyses in RAN4.
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