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Introduction
In RAN #87 new Release 17 SI/WIs on the extension of the NR operation for the 52.6 – 71GHz frequency range were approved [1-2]. The work on the respective items is currently ongoing and RAN4 work on the RF, RRM and demodulation requirements is planned as a part of the approved NR 52.6-71GHz WI [2] in April 2021. Similar to FR2, it is expected that radiated over-the-air (OTA) test methods shall be used for the new frequency range testing. Meantime, the existing NR mmWave OTA test methods are defined for the FR2 frequency range only and further studies are required to extend their applicability to the new frequency range. In this contribution, we provide background information on the existing mmWave OTA test methods and make proposals to trigger further work on extending the OTA test methodology to the NR 52.6 – 71 GHz frequency range.
Discussion
According to the Rel-15 conclusions, conventional conducted UE test methodologies are not applicable for NR mmWave devices. Due to high integration between the RF front-end and mmWave antennas, conducted antenna connectors are not ideal for use at the device under test (DUT). Therefore, OTA radiated test methods were agreed to be used as a baseline approach for NR FR2 test methodology for RF, RRM, and Demodulation conformance testing.
Observation #1: OTA test methods are used as a baseline approach for NR mmWave test methodology for RF, RRM, and Demodulation testing.
In previous releases, RAN4 conducted multiple studies on the definition of mmWave OTA test methods which are further used by RAN5 as the basis for the definition of the conformance requirements.
· Rel-15/16 NR Test Methods SI [3]
· Defined NR OTA testing methodology for UE RF, UE RRM, and UE demodulation requirements and the corresponding measurements uncertainty (MU) assessment
· Enabled multiple permitted test methods including Direct Far Field (DFF), Indirect Far Field (IFF), Near field to far field transform (NFTF)
· Many device types within scope, but focused on handheld devices for preliminary assessments
· Upper frequency around 43.5GHz (considered FR2 bands defined at the time)
· The SI conclusions are summarized in TR 38.810
· Rel-17 NR FR2 test methods enhancements SI [4]
· Ongoing study focusing on remaining open issues and enhancements. Objectives include:
· Defining test methodology for high DL power and low UL power test cases
· Minimizing impact of polarization basis mismatch between TE and DUT (RF testing)
· Supporting extreme temperature conditions for applicable FR2 RF test cases
· Supporting verification of RF requirements for inter-band (FR2+FR2) CA, and DL 256QAM
· Reducing test time
· Introducing new FR2 band n262 – frequency applicability extension (at least 48.2GHz) of permitted test methods
The respective study items cover the test methods for the FR2 frequency bands, and, by default, are not directly applicable to frequencies above 52.6 GHz. In fact, the enhanced test methods study recently added studying the impact of extending the upper frequency for band n262 to its objectives. Considering the impact which test methods definition has on core requirements and conformance testing, additional studies are required to enable a test method extension to new frequency bands above 52.6 GHz.
Observation #2: The existing mmWave OTA UE test methods are applicable to FR2 frequency bands and their extension to carrier frequencies above 52.6 GHz should be further studied

The NR 52.6-71GHz WI [2] objectives include definition of the RAN4 UE RF, RRM and Demodulation requirements. 
	· 4.1 Objective of Core part WI
· Core specifications for UE, gNB and RRM requirements [RAN4]:
· Specify new band(s) for the frequency range from 52.6GHz-71GHz. The band(s) definition should include UL/DL operation and excludes ITS spectrum in this frequency range.
· Specify gNB and UE RF core requirements for the band(s) in the above frequency range, including a limited set of example band combinations (see Note 1). 
· Specify RRM/RLM core requirements.
· Note 1: The WI can be completed provided requirements for at least one band combination involving a new NR-U band is specified as long as it is in line with country-specific regulatory directives.
· 4.2 Objective of Performance part WI
· Specify the following requirements [RAN4]
· Base station demodulation performance requirements
· UE demodulation performance requirements
· Radio Resource Management performance requirements, including RRM/RLM test cases
· Base station conformance testing


OTA test methods definition may have impact on the respective RAN4 core and performance requirements definition and are pre-requisite for conformance test introduction in RAN5. To ensure timely introduction of RAN4 and RAN5 requirements for the new frequency range, we propose to further study and define NR 52.6-71GHz OTA test methods within the Rel-17 timeframe. Different approaches can be considered for how to structure the work, including initiating a separate SI (like it was done in Rel-15, Rel-16) or extending the scope of the approved NR 52.6 – 71 GHz WI.
Proposal #1: Further study and define NR 52.6-71GHz OTA test methods within the Rel-17 timeframe
· Option 1: Initiate a separate SI in parallel with NR 52.6 – 71 GHz WI 
· Option 2: Extend the scope of the NR 52.6 – 71 GHz WI to cover the testability aspects

Extending the upper frequency limit beyond 52.6 GHz requires a thorough discussion of testability aspects for RF, RRM and demodulation requirements. Environment conditions should be addressed; for instance, the radiated pathloss is expected to increase and should be captured. Differences in measurement setup can impact measurement uncertainty (MU). Therefore, measurement uncertainty should be reassessed while considering uncertainty of measurement equipment, quality of quiet zone, and mismatches. Overall, focus should be placed on identifying changes in test setup, calibration, propagation conditions, MU and extension of applicability of permitted test methods. Below, we captured the intended objectives of the study.
Proposal #2: Consider the following SI/WI objectives to enable NR 52.6-71GHz OTA test methods 
	· Study and define the over the air (OTA) test methods for UE RF, RRM, and demodulation requirements for the 52.6GHz-71GHz frequency range [RAN4]
· Extend the applicability of the FR2 OTA test methods in TR 38.810 wherever possible 
· Identify any changes needed, including general testing and calibration, permitted test methods, multi-path fading propagation conditions, measurement applicability criteria.
· Target device types: Handheld UE, laptop, tablet, FWA, vehicular mounted device; other UE types not precluded.
· Utilize free space testing configuration for test methods definition.



Conclusions
In this contribution, we provide justification for extending mmWave OTA test methods to NR 52.6 – 71GHz frequency range. In summary, we make the following proposals:
Proposal #1: Further study and define NR 52.6-71GHz OTA test methods within the Rel-17 timeframe
· Option 1: Initiate a separate SI in parallel with NR 52.6 – 71 GHz WI 
· Option 2: Extend the scope of the NR 52.6 – 71 GHz WI to cover the testability aspects
Proposal #2: Consider the following SI/WI objectives to enable NR 52.6-71GHz OTA test methods 
· Study and define the over the air (OTA) test methods for UE RF, RRM, and demodulation requirements for the 52.6GHz-71GHz frequency range [RAN4]
· Extend the applicability of the FR2 OTA test methods in TR 38.810 wherever possible 
· Identify any changes needed, including general testing and calibration, permitted test methods, multi-path fading propagation conditions, measurement applicability criteria.
· Target device types: Handheld UE, laptop, tablet, FWA, vehicular mounted device; other UE types not precluded.
· Utilize free space testing configuration for test methods definition.
[bookmark: _GoBack]A draft SID was submitted to the RAN #90e meeting covering the proposed objectives [5]. 
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