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Introduction
During previous meeting RAN4#80, way forward on NR testability was approved, covering RF, RRM and demodulation requirements for UE and BS. 
In this contribution, we are collecting observations on the OTA BS testability, referring to the findings from the AAS BS discussions in RAN4.  
Discussion
During previous RAN4 meeting, way forward on the NR testability was approved in [1]. Below, we are shortly discussing the BS-related aspects of the WF, referring to the work already performed in Rel-13 AAS and Rel-14 eAAS. 
1.1.1 Test methodology for NR
The following was approved in [1] with respect to the NR test methodologies: 
General test methodology definition is needed for NR with the following aspects:
· For BS and UE
· Covering RF, RRM, Demodulation
· Study how to control the device during test
From the BS point of view, the following requirements were already discussed under Rel-13 AAS and Rel-14 eAAS: 
· Rel-13 AAS: 
· OTA RF requirements: 
· OTA Tx requirements: EIRP requirement was specified. 
· OTA Rx requirements: EIS requirement was specified.
· Both above requirements were defined as EIRP-like requirements.
· Conducted RF requirements: TAB connector based requirements were completed for all other conducted RF requirements, as captured in the S-RAT specifications (UTRA TDD, UTRA FDD, E-UTRA). 
· Conducted BS demodulation requirements: TAB connector based requirements were completed, by reusing the SRAT specific requirements (UTRA TDD, UTRA FDD, E-UTRA). 
· Rel-14 eAAS: 
· OTA RF requirements: all the Rel-13 AAS conducted RF requirements are expected to be translated into OTA requirements within the eAAS WI. The discussion is already ongoing in RAN4. Rel-14 is expected to introduce first TRP-like OTA requirements for BS.
· OTA BS demodulation requirements: the Rel-14 eAAS WI stated that “WI should clarify which type of demodulation requirements can be applied as radiated requirements and how it might be tested”. Limited progress in this area was possible so far, with number of challenges already identified.
·  RRM requirements were not covered by the AAS, nor eAAS WI. 
Based on the above summary, it is proposed to extend the agreements in the WF, by capturing requirements and methodologies already defined for the AAS BS.
Proposal 1: Discussion on the NR test methodologies shall consider the already completed Rel-13 AAS work on the test systems, as well as the findings captured in the TR 37.842. 
1.1.2 OTA tests applicability
The following was approved in the WF in [1] regarding the OTA tests applicability:
A study whether NR requirements can be tested with OTA based method or not is needed, capturing:
· Selected test methods and associated constraints
· Reasons why the test methods are feasible
· An evaluation of the consistency across the measured requirements with expected relationships (e.g. REFSENS and blocking, etc.)
It shall be noted, that the Rel-14 eAAS WI aims at definition of the full set of OTA requirements for the AAS BS. Furthermore, the eAAS WI is focusing on the UTRA and E-UTRA RATs. Therefore, it can be concluded, that eAAS WI is limited to the spectrum bands below 6GHz. It is proposed to clarify, whether the work on the NR testability will make and distinction on the testability aspects and the test systems selection, when it comes to the frequency bands, e.g. below and above 6GHz. Considering the work already performed in AAS WI, it seems reasonable to decouple at least these two frequency ranges. 
Proposal 2: it is proposed to discus and clarify, whether the NR work will distinguish testability aspects and test systems selection for spectrum bands below and above 6GHz.  
The Rel-13 AAS WI has identified 4 test systems for the OTA testing of the two OTA requirements specified in Rel-13, i.e. EIRP and EIS. The OTA testability aspects for the AAS BS were captured in the TR 37.842 [2]. It is suggested to consider this work as the background for the discussion on the OTA testing of the NR. 
Proposal 3: it is proposed to consider the Rel-13 test systems for the NR testing, at least for the spectrum bands below 6GHz. Rel-13 OTA test systems applicability above 6GHz requires further study (in eAAS and NR). 
Four OTA test systems were described in the TR 37.842 [2], covering test procedures for both Tx and Rx tests, test system limitations, as well as the test system specific measurement uncertainty budgets. It is worth to mention, that according to the test methodology principles captured in TR 37.842 [2], the Test Tolerance values for each of the OTA tests were derived based on the test system specific measurement uncertainties. In order not to rule out any of the proposed OTA test systems, it was proposed to adopt the maximum measurement uncertainty value as the final test tolerance. This was possible thanks to detailed measurement uncertainties alignment process.
Proposal 4: it is proposed to consider the OTA test systems limitations, as already captured in the TR 37.842.
1.1.3 TR for the NR testability 
It was proposed in [1] to propose new TR for the NR testability aspects: 
The following potential recommendation to RAN Plenary, with the final decision to be confirmed during RAN #73, is suggested for further discussion:
· A new TR is needed as a container of NR testability agreements
It shall be noted, that the AAS TR 37.842 [2] was agreed during last RAN4#80 meeting and submitted for approval to RAN Plenary. During this meeting, new TR for the Rel-14 eAAS WI will be proposed in [3]. Among other aspects, it is expected to capture the OTA testability of the eAAS BS demodulation requirements. It is proposed to refer to this TR in the NR discussions in order to avoid repeated discussions and keep consistent developments direction in RAN4. It is proposed to carefully specify the scope of the respective TR’s (i.e. Rel-14 eAAS and potential NR TR) in order to avoid work overlaps on the OTA testability for eAAS and NR, and to optimize the RAN4 TU resources usage. 
Proposal 5:  it is proposed to carefully specify the scope of the proposed eAAS and NR TR’s in order to avoid work overlaps on the OTA testability for eAAS and NR, and to optimize the RAN4 TU resources usage.
1.1.4 NR BS testability: RF requirements 
The following was approved in [1] on the BS RF testability:
· For EIRP and EIS, testing setup definition based on AAS specification [TS 37.145] as a baseline
· AAS core spec is 37.105
· conformance (OTA) is 37.145 part 2
· EIRP and EIS are declared parameters (REL13) (the requirement being to meet the declarations)  and currently are additions to rather than replacements for existing conducted requirements
· Further details of testing methodologies are FFS
The above listed EIRP and EIS Rel-13 AAS BS requirements are based on the manufacturer’s declarations. Therefore, in case RAN4 decides to reuse the approach specified for EIRP and EIS radiated requirements also for NR, it shall be further studied on the consequences of adoption of manufacturer’s declarations also for the NR BS. 
Manufacturer’s declarations were defined for radiated, as well as for the Rel-13 conducted requirements. For details, refer to the conformance specifications in TS 37.145-1 (conducted part) and TS 37.145-2 (radiated part).
Proposal 6: it shall be further studied on the consequences of adoption of manufacturer’s declarations for the NR BS.
Additional aspect of the RF requirements testability is the test system’s measurement uncertainty. This aspect is related to the conformance testing and usually is discussed at later stage of the WI. However, it is proposed to look into this aspect at early stage, as this topic will have to be resolved also in the eAAS work, where the test systems uncertainty values were specified so far for the frequency range of up to 4.2GHz (with separate range up to 3GHz defined), and they already require extension due to Band 46, which falls into the eAAS specification as well. 
Proposal 7: it is proposed to initiate discussion on the envisioned frequency ranges for the test systems measurement uncertainties for the NR BS requirements.
1.1.5 NR BS testability: RRM requirements
The following was approved in [1] on the BS RRM testability: 
· The purpose and scope of BS RRM testing approaches should be discussed
· Potential testing setups need to be identified
· Evaluate if using IF is feasible
· Further details of testing methodologies are FFS
BS RRM requirements were not discussed within the AAS/eAAS WI and no prior work was done for OTA testability of RRM requirements (in contrary to the RF requirements in AAS WI). However it is seen, that number of challenges identified so far for the OTA BS demodulation testing in [4], [5], [6] will also be applicable for the OTA RRM testing, e.g. aspects as fading channels implementation OTA, test systems selection and applicability, etc. 
Proposal 8: it is proposed to consider the already initiated discussion on the eAAS BS demodulation requirements and the observations captured so far, in the NR RRM discussions. 
Irrespective of the RAN1 discussions, it can be already claimed, that the NR systems are expected to be released and deployed in two steps (subject to the accelerated 5G schedule discussion in RAN Plenary): 
· Non-standalone NR, expected to be completed in Rel-15
· Standalone NR, expected to be completed in Rel-16
It is expected that (at least some of) the early deployments of the NR systems will be deployed as the non-standalone (NSA) systems (i.e. relying on the E-UTRA deployments for coverage and fallback solutions) it shall be further discussed which of the E-UTRA RRM requirements shall be considered in RAN4 for the NSA NR. Impact and relation to the requirements on Carrier Aggregation, or Dual Connectivity shall be investigated, as those features are expected to be utilized in the NSA NR systems for the inter-RAT mobility maintenance. 
Proposal 9: discussion on the E-UTRA RRM requirements applicability for the NSA NR deployment shall be initiated. Discussion on the scenarios and features envisioned for the NSA NR deployments shall be initiated in RAN4.
Even though it is too early to start RAN4 work on the NR RRM requirements due to lack of RAN1 details, it is felt that the RAN4 discussion on the potential requirement’s scope could be already initiated. Referring to the TR 38.913 [7] on the Scenarios and Requirements for Next Generation Access Technologies, the following scenarios were already captured for NR:  
· Dense urban
· Rural
· Urban macro
· High speed
· Extreme long distance coverage in low density areas
· Urban coverage for massive connection
· Highway Scenario
· Urban Grid for Connected Car
· Commercial Air to Ground scenario
· Light aircraft scenario
· Satellite extension to Terrestrial

It is premature to decide that any of the above listed scenarios will require its individual set of NR RRM requirements. It is unclear whether RAN4 shall capture discussion on the NR scenario applicability for RRM discussion in the TR 38.803 [8], or this discussion shall rely only on information in RAN1 TR.
Proposal 10: It should be decided on the scope of the RAN4 NR TR with respect to the NR scenarios definition for RRM requirements specification. 
1.1.6 NR BS testability: demodulation requirements
The following was approved in [1] on the BS demodulation testability:
· The purpose and scope of BS demodulation testing approaches should be discussed
· Potential testing setups to capture the scope need to be identified
· Evaluate if using IF is feasible
· Further details of testing methodologies are FFS
BS demodulation testability of the OTA requirements for the eAAS was already initiated in [4, 5, 6], trying to identify solution for OTA demodulation testing for the existing UTRA and EUTRA performance requirements. After initial analysis, no obvious solution was identified for reusing the already specified conducted demodulation requirements in the OTA manner. 
As opposed to the AAS work, the NR discussion on the BS demodulation requirements do not have to consider the legacy requirements (i.e. AAS includes UTRA TDD, UTRA FDD and EUTRA), except for the case of NSA NR. This relation is similar as in case of the RRM requirements for NSA NR. In case of NR, it is obvious that new RAT specific requirements will be defined for the new radio access technology. 
When considering various spectrum bands for NR, it is expected that due to propagation characteristics of the radio channel at mmW frequencies, some of the new NR demodulation requirements might be applicable only for specific bands or implementations, e.g. UL throughput requirement for UE tracked by M-MIMO BS. 
Proposal 11: It should be decided on the scope of the RAN4 NR TR with respect to the NR BS demodulation requirements specification and related scenario parameters. 
1.1.7 Relations between RAN4 specifications 
Consideration of the mmW spectrum bands for the NR has already been recognized in RAN4 discussions to bring the problem of the conducted requirements. It shall be discussed, whether the below 6GHz requirements for NR shall also be performed OTA, or it is envisioned to allow also the conducted requirements reuse.
Furthermore, the eAAS WI is already expected to define the full set of OTA requirements, based on the below 6GHz requirements for UTRA and EUTRA. 
Considering two statements above, it is seen necessary to align the eAAS and NR specification developments and requirements scope and to decide on the OTA requirement’s scope.
This discussion is also related to the discussion on the OTA testability vs. conducted testability, and possibility to reuse the existing E-UTRA requirements. It is still unclear, whether it can be assumed that all NR BS will rely only on OTA requirements (including below 6GHz), or whether NR BS shall always comply with the AAS BS specification. Considering the NSA NR which will rely on the E-UTRA, another question would be whether the NR BS shall always be compliant to the MSR specification. 
Proposal 12: it is seen necessary to align the eAAS and NR specification developments wrt OTA requirements applicability (RF, RRM, demod) and to decide on the OTA requirement’s scope.
Proposal 13: Relations and scope of the MSR, AAS and NR specifications is to be clarified and is FFS.
Conclusion
Based on the bullets discussed above, it can be seen that there is a lot of interconnections between the NR BS testability and the AAS BS testability issues, due to the common denominator for OTA requirements. 
The following is proposed to be further considered in the NR discussions in RAN4: 
Proposal 1: Discussion on the NR test methodologies shall consider the already completed Rel-13 AAS work on the test systems, as well as the findings captured in the TR 37.842. 
Proposal 2: it is proposed to discus and clarify, whether the NR work will distinguish testability aspects and test systems selection for spectrum bands below and above 6GHz.  
Proposal 3: it is proposed to consider the Rel-13 test systems for the NR testing, at least for the spectrum bands below 6GHz. Rel-13 OTA test systems applicability above 6GHz requires further study (in eAAS and NR). 
Proposal 4: it is proposed to consider the OTA test systems limitations, as already captured in the TR 37.842.
[bookmark: _GoBack]Proposal 5:  it is proposed to carefully specify the scope of the proposed eAAS and NR TR’s in order to avoid work overlaps on the OTA testability for eAAS and NR, and to optimize the RAN4 TU resources usage.
Proposal 6: it shall be further studied on the consequences of adoption of manufacturer’s declarations for the NR BS.
Proposal 7: it is proposed to initiate discussion on the envisioned frequency ranges for the test systems measurement uncertainties for the NR BS requirements.
Proposal 8: it is proposed to consider the already initiated discussion on the eAAS BS demodulation requirements and the observations captured so far, in the NR RRM discussions. 
Proposal 9: discussion on the E-UTRA RRM requirements applicability for the NSA NR deployment shall be initiated. Discussion on the scenarios and features envisioned for the NSA NR deployments shall be initiated in RAN4.
Proposal 10: It should be decided on the scope of the RAN4 NR TR with respect to the NR scenarios definition for RRM requirements specification. 
Proposal 11: It should be decided on the scope of the RAN4 NR TR with respect to the NR BS demodulation requirements specification and related scenario parameters. 
Proposal 12: it is seen necessary to align the eAAS and NR specification developments wrt OTA requirements applicability (RF, RRM, demod) and to decide on the OTA requirement’s scope.
Proposal 13: Relations and scope of the MSR, AAS and NR specifications is to be clarified and is FFS.
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