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Introduction
During RAN#81 meeting, TP to the TR 38.803 [1] on the RRM testability for NR was agreed in [2], capturing RRM requirements testability aspects for both gNB and UE. 
In this contribution we are discussing OTA testability aspects related to potential future NR RRM requirements for NR BS.
Discussion 
Referring to the TR 38.803 [1] section 10.1.1 on general aspects of the RRM requirements testability, the following text was agreed:  
Testability aspects of both gNB and UE have been considered. Unless otherwise indicated below, device under test (DUT) could refer to either gNB or UE nodes. The exact list of RRM tests for UE and gNB can only be determined once the core requirements are settled.
Based on the above, NR TR should conclude on the testability aspects for both NR UE and for gNB. As it was already indicated in multiple contributions, below and above 6GHz frequency bands needs to be considered, triggering the need to consider both conducted and OTA testing (depending on the DUT implementation and availability of antenna connectors for particular frequency band(s)).
In the following subsections, we are looking into OTA testability aspects related to potential future NR RRM requirements for NR BS.
OTA test ranges for BS testing
OTA measurements for BS RF were already discussed in RAN4 in AAS and eAAS WI. Even though the AAS BS specification covers UTRA and E-UTRA RATs, there is number of technical aspects related to the OTA testability, which are expected to be reused for the NR, including the NR RRM testability. 
In the AAS BS technical report in TR 37.842 [3], conformance testing aspects were described, including OTA conformance testing framework formulation, which was defined based on the following bullets [3]: 
1)	Multiple test methods may exist for each requirement
2)	Each test method will require its own test procedure.
3)	A single conformance requirement applies for each core requirement, regardless of test procedure.
4)	Common maximum accepted test system uncertainty applies for all test methods addressing the same test requirement. Test methods producing significantly worse uncertainty than others at comparable cost should not impact the common maximum accepted test system uncertainty assessment.
5)	Common test tolerances apply for all test methods addressing the same test requirement.
6)	A common way of establishing the uncertainty result from all test methods' individual budgets is established.
7)	A common method of making an uncertainty budget (not a common uncertainty budget) is established.
8)	Establish budget format examples for each addressed test method in the form of lists of uncertainty contributions. Contributions that may be negligible with some DUT and substantial with others should be in this list. For each combination of measurement method and test parameter (EIRP or EIS) develop a list with measurement uncertainties.
9)	Describe potential OTA test methods relevant for testing radiated transmit power and OTA sensitivity. The description requires information about the test range architecture and test procedure. Addressing each item in each uncertainty budget with respect to the expected distribution of the errors, the mechanism creating the error and how it interacts with properties of the DUT. 
10)	Providing example uncertainty budgets in the TS will be useful in order to demonstrate the way a budget should be defined and how calculating its resulting measurement uncertainty is done, but the figures used in the examples will clearly be only examples and not applicable in general.
11)	Each test instance may require an individual uncertainty budget applicable for the combination of the test facility, the DUT and the test procedure and property tested. Here, the tester demonstrates that the uncertainty requirement is fulfilled during the conformance testing.
The above bullets were depicted on figure below, in order to present relations among the core and test requirements, with the consideration of four OTA test ranges which were proposed and discussed during the AAS BS specification [3]. What shall be highlighted, is that there is common uncertainty budget calculation principle for all considered OTA test ranges, but each of the proposed test ranges has its own specific uncertainty budget format, which is dependent on the test range building blocks and its specifics. The above mentioned measurement uncertainty budget calculation principle used in TR 37.842 for AAS BS, is very similar to the measurement uncertainty calculation used for UE OTA testing in TS 34.114. 
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Figure 1: OTA EIRP and EIS requirements mapping to test requirements [3]
For each of the OTA tests defined for AAS BS, four OTA test ranges were proposed: 
· Indoor Anechoic Chamber
· Compact Antenna Test Range
· 1D Compact Range
· Near Field Test Range

Each of those test ranges, has its specific test procedure (including calibration stage and measurement stage), for each of the OTA requirements. 
Each of the OTA test requirements in AAS TR and conformance specification, has its own test tolerance (derived based on the standard measurement uncertainty values), defined for AAS BS for two frequency ranges, i.e. f ≦ 3GHz and 3GHz < f ≦ 4.2 GHz. Please note, that E-UTRA Band 46 is not applicable for AAS BS, therefore the frequency limitation up to 4.2GHz is acceptable for AAS BS test specification. For the NR discussions, discussion will have to be extended with the higher frequency bands including mm-waves, obviously. This will trigger discussion on the upper frequency range for the OTA test ranges. 
For the NR testability, it is proposed to consider the above test ranges as the starting point to investigate their limitations for NR BS testability (e.g. upper frequency range, DUT size, measurement time for TRP measurements, etc.). Other OTA test ranges shall not be precluded, of course. 
Similar analysis for NR UE can be performed based on the TS 34.114 specification (i.e. UE OTA conformance specification).
Irrespective of lack of details on the core NR requirements, it is felt that some of the testability aspects can be already taken for discussion. Therefore, the following is proposed to be captured in the NR SI: 
Proposal 1: for below 6 GHz: consider OTA test ranges from the AAS BS specification for the NR BS testability below 6 GHz. Investigate limitations and applicability for NR RRM testing (e.g. DUT size, required test setup, measurement time, etc.). Other OTA test ranges are not precluded. 
Proposal 2: for above 6 GHz: on top of the above proposed set of OTA test ranges, further NR RRM testing aspects and test ranges limitations for the mm-waves to be studied (e.g. DUT size, requires test setup, measurement time, etc.) during NR WI phase. Other OTA test ranges are not precluded.
The same approach could be investigated for the NR UE testing OTA, based on the TS 34.114.
UE OTA vs. BS OTA measurements
RAN4 work on the OTA measurements for UE and BS was/is performed in separate work items, with different timelines and goals. It means, that the test methodologies, considered test ranges and procedures defined in UE and BS technical reports and specifications are not necessarily aligned. Obviously, the DUT specifications for UE and BS testing OTA are creating different challenges for testing. 
As the NR SI captures UE and gNB testability aspects in single section, it shall be observed that alignment of the OTA testability conclusions for NR UE and for gNB shall be carefully analysed. Furthermore, the above discussion on the NR BS testability is expected to be considered as the starting point also for the NR RF testability. Alignment among RF and RRM during the NR WI phase would help to cut unnecessary overheads in RAN4 discussion during NR WI phase.
Observation 1:  Alignment among OTA testability for NR RRM and NR RF was observed. Instead of dividing the testability discussion on RF and RRM, it could be more efficient to keep testability to be discussed for above and below 6 GHz (with underlying consideration on the conducted vs. OTA cases) during the NR WI in RAN4.
Assumptions on the existence of the antenna connectors
Text agreed in the TP on the testability in [2] implies certain assumptions on the relations between the frequency bands and the existence of the antenna connectors, i.e. it assumes that the DUT will have antenna connectors for “low” frequency bands. Such assumption will be true in many cases, but it has also certain flaw. As stated in the RRM testability section 10.1.2 in TR 38.803, “Testability aspects of both gNB and UE have been considered”. Considering that the gNB will support beamforming and will be equipped with high number of antenna elements, it shall be observed that most likely the NR BS core specification will be based on the AAS BS specifications. It shall be observed, that the eAAS WI develops core and test specification with the assumption of no antenna connectors (even below 6 GHz), i.e. the aim in eAAS WI is to translate all the conducted requirements into OTA requirements. 
Observation 2: assumptions on the antenna connectors availability for NR below 6GHz is not always correct, especially considering gNB testability, which could rely on the AAS BS specification (i.e. OTA with no connectors, below 6GHz).
Proposal 3: remove assumptions on the antenna connectors availability from the NR TR, and keep default test conducted/OTA setup for below/above 6GHz, respectively, with consideration of the above proposed hybrid requirements. 
It shall be further noted, that the TR 38.803 captures also the RF testability aspects. During RAN4#81 meeting, the NR RF discussion was referring multiple times to the discussions and conclusions in eAAS WI. It can be argued that the testability conclusions for the AAS BS might not be applicable for RRM requirements testing for UE. However, in case of UL based mobility consideration for NR, is starts to make sense to refer to the AAS BS and its findings on the OTA testability. On top of that, differences of the OTA test setup for RF and RRM testing can be further studies during NR WI phase. 
Relations among BS specifications
As the reference to the AAS BS specification was brought to the attention above, it shall be highlighted that there is already dedicated section in the TR 38.803 section 7: 	Relation with the existing specifications, which is expected to capture relations between NR specifications and the existing specifications, e.g. impact of NR specifications on MSR and relation with eAAS specification. This is reaching beyond NR RRM discussion, but it would be more reasonable to conclude on the RAN4 specifications inter-relations in section 7 of the TR 38.803, before diving into details of the testability (including RRM testability) in section 10. Unfortunately, NR SI timing will not allow this to happen. Therefore, the aim during RAN4#82 meeting should be to at least align text proposals on the RRM testability with the considerations of the NR and eAAS specifications, due to common denominator of the OTA testability.
Proposal 4: Capture the relations among the future NR specifications, and the existing AAS BS specifications (TR section 7: Relation with the existing specifications), before concluding on the testability section 10. Reassure alignment of the text proposals among those two sections. 
Hybrid requirements in eAAS WI
In order to allow sufficient testing flexibility, it is proposed to refer to the approach proposed during RAN4#81 in the WF for eAAS WI [5], i.e. the hybrid requirements, which are applicable only in case of DUT equipped with the antenna connectors. Hybrid requirements is a mixture of conducted and radiated requirements, which allows (at least for selected requirements) testing using conducted, or OTA test setup (but not both). Format of the hybrid requirements is still under discussion, but consideration of such framework shall be sufficient for the discussion in the NR SI phase. 
It shall be noted, that reason to bring this concept from the eAAS to NR, is the expected relationship among AAS BS specification and the NR BS specs, at least in case of OTA testing. Relationship among AAS, MSR and NR specifications shall be also concluded before NR SI closure in RAN4.
Proposal 5: it is proposed to consider hybrid requirements approach from the eAAS WI, for the NR testability. 
Conclusion
Based the discussion above the following proposals were created based on the observations, as listed below: 
Proposal 1: for below 6 GHz: consider OTA test ranges from the AAS BS specification for the NR BS testability below 6 GHz. Investigate limitations and applicability for NR RRM testing (e.g. DUT size, required test setup, measurement time, etc.). Other OTA test ranges are not precluded. 
Proposal 2: for above 6 GHz: on top of the above proposed set of OTA test ranges, further NR RRM testing aspects and test ranges limitations for the mm-waves to be studied (e.g. DUT size, requires test setup, measurement time, etc.) during NR WI phase. Other OTA test ranges are not precluded.
Proposal 3: remove assumptions on the antenna connectors availability from the NR TR, and keep default test conducted/OTA setup for below/above 6GHz, respectively, with consideration of the above proposed hybrid requirements. 
Proposal 4: Capture the relations among the future NR specifications, and the existing AAS BS specifications (TR section 7: Relation with the existing specifications), before concluding on the testability section 10. Reassure alignment of the text proposals among those two sections. 
Proposal 5: it is proposed to consider hybrid requirements approach from the eAAS WI, for the NR testability. 
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