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1	Introduction 
With the study on supporting NR from 52.6GHz to 71 GHz [1] nearing its conclusion, and a new work item on extending current NR operation to 71 GHz [2] beginning in RAN1 this quarter (and in RAN4 next quarter), a discussion of how to handle testability topics in this frequency range is well motivated.

RAN #90 addressed this topic in an email discussion with the following outcome [3]:

	Proposal #1: Agree to study and define NR 52.6-71GHz UE OTA test methods in Rel-17 
· Further discus how to handle NR 52.6-71GHz UE OTA test methods objectives in RAN #91e:
· Option 1: Include NR 52.6-71GHz UE OTA test methods objectives in the scope of Rel-17 NR FR2 Test Methods Enhancements SI (FS_FR2_enhTestMethods) 
· Option 2: Include NR 52.6-71GHz UE OTA test methods objectives in the scope of a new “umbrella” SI on OTA topics (if such new item is approved)
· Option 3: Include NR 52.6-71GHz UE OTA test methods objectives in the scope of Rel-17 NR 52.6-71GHz WI 
· Option 4: RAN4 define the core requirements for 52.6-71GHz and leave the test related issues to RAN5 WI, co-ordination between RAN4 and RAN5 can be triggered by LS if needed
· Other options are not precluded
· Further discuss the timelines of the work 
· Option A: Wait until the NR 52.6-71 GHz RF Core requirements framework is stable
· Option B: Start work in parallel with NR 52.6-71 GHz RF Core requirements definition
· Other options are not precluded
· Objectives
· At least identify the applicability of the existing FR2 OTA test methods in to 52.6-71GHz frequency range
· Further discuss and refine detailed objectives of the studies before RAN #91e.
Proposal #2: Study and define NR 52.6-71GHz BS OTA test methods in Rel-17 
· The work will be done the scope of Rel-17 NR 52.6 – 71 GHz WI as a part of RAN4 BS conformance requirements objective
· The work can progress during the Rel-17 Performance stage



This contribution provides our views on this topic and proposes that RAN4 adopt a recommendation to RAN on how to handle the 60 GHz testability topic in the RAN4 work plan.
2	Discussion 
We first consider several technical aspects related to 60 GHz testability.  As the regulatory requirements and band plan for NR operation in the 52.6 – 71 GHz frequency range become clearer, the associated initial agreements on RF core requirements are necessary to define the scope of the related testability effort.  In-band and out-of-band frequency ranges, minimum emission levels, and maximum EIRP limits define the envelope of test system emission characterization capabilities.

Preliminary agreements on RF performance, such as the structure of maximum output power requirements (e.g. whether the spherical coverage requriement is defined or not), range of a potential requirement on minimum EIRP, etc. define test system RF performance verification capabilities.

Agreements on other RF features, such as CA architecture, can have significant impact on test system definition and complexity.  Whether CA is definined within the 52.6 – 71 GHz frequency range and/or between FR2 and the 52.6 – 71 GHz range can have significant impact on the test system architecture.

[bookmark: _Toc61583395][bookmark: _Toc66425306][bookmark: _Toc66425629][bookmark: _Toc66657789]Observation 1:	Preliminary RF core agreements on regulatory, RF performance, and CA aspects related to NR operation in the 52.6 – 71 GHz frequency range are needed in order to define the scope of test methodology development for this frequency range.

Returning to the topic of emission requirements, we can anticipate that test systems tasked with characterizing unwanted emissions from devices operating in the 52.6 – 71 GHz frequency range can face similar challenges to the high DL power / low UL power test case objective in the currently ongoing study on enhanced test methods for FR2 [4].  Topics such as beam peak search procedures, far-field vs. near-field test method applicability, and feasibility of manufacturer declarations are anticipated to be as relevant to the 60 GHz testability discussion as they are in FR2.

In addition, we anticipate work is needed on quality of quiet zone, calibration procedures, CA aspects, polarization mismatch, and preliminary uncertainty assessment to enable test methodologies in this new frequency range.  Effort in RAN4 to make progress on these topics as enhancements to FR2 test methodologies is currently ongoing [4].  Based on the progress made during the RAN4 #98e meeting, the outcome of the discussions related to methodology enhancement and improvement over existing methods on high DL power / low UL power objective has been captured in TR38.884 [5].

Considering the RRM and demodulation test methodology, we anticipate that work on testable SNR range extension to the new frequency range for RRM and demodulation permitted test methods is also needed.

[bookmark: _Toc61531897][bookmark: _Toc61532459][bookmark: _Toc61532470][bookmark: _Toc61532736][bookmark: _Toc61569706][bookmark: _Toc61569764][bookmark: _Toc61578060][bookmark: _Toc61583396][bookmark: _Toc66425307][bookmark: _Toc66425630][bookmark: _Toc66657790]Observation 2:	The task of defining the test methodology for the 52.6 – 71 GHz frequency range can leverage existing RAN4 experience with FR2 test methodology extension from 43.5 to 48.2 GHz as well as enhancements related to low PSD test cases, polarization mismatch, and CA aspects.

Based on these observations, the following proposal can be adopted to the discussion related to the 60 GHz testability topic:
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[bookmark: _GoBack]We note that the timing of enabling RAN4 to work on the objectives related to 60 GHz testability can be conditioned on the availability of preliminary RF core agreements (as mentioned in Observation 1) or other mechanisms which can be further discussed in RAN Plenary.

One approach to enable the efficient integration of objectives related to 60 GHz testability into the Rel-17 NR FR2 Test Methods Enhancement SI is to approve the updated SID during this (RAN #91) meeting with the guidance to RAN4 that during the RAN4 #99 (May) meeting only the work plan is discussed and all work related to 60 GHz testability objectives begins during the RAN4 #100 (August) meeting.

[bookmark: _Toc66425309][bookmark: _Toc66425632][bookmark: _Toc66657792]Proposal 2:	Approve the revised Rel-17 NR FR2 Test Methods Enhancements SID, which includes objectives related to 60 GHz testability, during the RAN #91 meeting with the guidance to RAN4 that during the RAN4 #99 (May) meeting only the work plan is discussed and all work related to 60 GHz testability objectives begins during the RAN4 #100 (August) meeting.

Further elaborating on Proposal 2, the following objectives are recommended to be added to the Rel-17 NR FR2 Test Methods Enhancement SI:
-	Study and define the over the air (OTA) test methods for UE RF, RRM, and demodulation requirements for the 52.6GHz-71GHz frequency range:
-	Extend the applicability of the FR2 OTA UE RF/RRM/demodulation test methods defined in TR 38.810 and TR 38.884 wherever possible 
-	Identify any changes needed, including general testing and calibration, permitted test methods, multi-path fading propagation conditions, measurement applicability criteria.
-	Establish applicable frequency range for system
-	Determine whether the test system need to test different frequency ranges in the same system (e.g., 24GHz to 71GHz)
-	Target device types: 
-	First priority: Handheld UE, laptop, tablet
-	Focus on devices prioritized in the NR > 52GHz WI
-	Utilize free space testing configuration for test methods definition
3	Conclusions
This contribution has provided our views on the topic of testability for 60 GHz and made the following observations and proposals:

Observation 1:	Preliminary RF core agreements on regulatory, RF performance, and CA aspects related to NR operation in the 52.6 – 71 GHz frequency range are needed in order to define the scope of test methodology development for this frequency range.
Observation 2:	The task of defining the test methodology for the 52.6 – 71 GHz frequency range can leverage existing RAN4 experience with FR2 test methodology extension from 43.5 to 48.2 GHz as well as enhancements related to low PSD test cases, polarization mismatch, and CA aspects.

Proposal 1:	Include NR 52.6-71GHz UE OTA test methods objectives in the scope of Rel-17 NR FR2 Test Methods Enhancements SI (FS_FR2_enhTestMethods).
Proposal 2:	Approve the revised Rel-17 NR FR2 Test Methods Enhancements SID, which includes objectives related to 60 GHz testability, during the RAN #91 meeting with the guidance to RAN4 that during the RAN4 #99 (May) meeting only the work plan is discussed and all work related to 60 GHz testability objectives begins during the RAN4 #100 (August) meeting.
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