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1
Introduction
During the RAN #75 meeting the study item on New Radio access technology [1] was finalized with its outcome captured in TR38.803 [2]. The testability agreements, as well as the identified open issues, motivated the initiation of a new study on test methods for New Radio, which was approved in [3]. Its objectives are listed below:

[image: image1]
Although the number of the new TR is not yet known, it is helpful to discuss the general layout of the TR and to introduce the TR skeleton. The skeleton TR has been prepared for approval in an accompanying document [5].
2
Discussion
Considering the structure of the SID on test methods for NR, the following can be observed:
· Methodology development is divided into three main tracks (UE RF, UE RRM, and UE demodulation)
· The objectives define the following outcomes for each methodology development track: baseline measurement setup definition, measurement uncertainty budget, and related test tolerances

· Propagation conditions are common for RRM and demodulation

· A number of components can be reused from the outcome of the NR SI in 38.902

· Equivalence criteria and handling of alternate methodologies
Drawing upon the layouts of 36.101 (LTE RF/Demodulation TS), 37.902 (LTE TRP/TRS TR), 37.977 (MIMO OTA TR), and 38.902 (NR SI TR), Table 1 below illustrates the proposed clause headings for the TR skeleton.
Table 1: Proposed clause headings for the TR skeleton

	Clause
	H1
	H2
	H3
	H4

	1
	Scope

	2
	References

	3
	Definitions, symbols and abbreviations

	 
	 
	Definitions
	 
	 

	 
	 
	Symbols
	 
	 

	 
	 
	Abbreviations
	 
	 

	4
	General

	 
	 
	Device types
	 
	 

	 
	 
	Testing configuration
	 
	 

	 
	 
	Test interface
	 
	 

	 
	 
	Equivalence criteria
	 
	 

	5
	UE RF testing methodology

	 
	 
	General
	 
	 

	 
	 
	Measurement setup
	 
	 

	 
	 
	 
	Baseline setup
	 

	 
	 
	 
	 
	Description

	 
	 
	 
	 
	Parameter mapping to RF requirements

	 
	 
	 
	 
	Far-field criteria

	 
	 
	 
	Baseline setup simplification
	 

	 
	 
	 
	 
	Description

	 
	 
	 
	 
	Parameter mapping to RF requirements

	 
	 
	 
	 
	Far-field criteria

	 
	 
	 
	<whether alternate methods are introduced is FFS>
	 

	 
	 
	Summary of measurement uncertainty and test tolerances
	 
	 

	6
	UE RRM testing methodology

	 
	 
	General
	 
	 

	 
	 
	Measurement setup
	 
	 

	 
	 
	 
	Baseline setup
	 

	 
	 
	 
	 
	Description

	 
	 
	 
	 
	Parameter mapping to RRM requirements

	 
	 
	 
	 
	Far-field criteria

	 
	 
	 
	<whether alternate methods are introduced is FFS>
	 

	 
	 
	Summary of measurement uncertainty and test tolerances
	 
	 

	7
	UE demodulation testing methodology

	 
	 
	General
	 
	 

	 
	 
	Measurement setup
	 
	 

	 
	 
	 
	Baseline setup
	 

	 
	 
	 
	 
	Description

	 
	 
	 
	 
	Parameter mapping to demodulation requirements

	 
	 
	 
	 
	Far-field criteria

	 
	 
	 
	<whether alternate methods are introduced is FFS>
	 

	 
	 
	Summary of measurement uncertainty and test tolerances
	 
	 

	8
	Propagation conditions

	 
	 
	General
	 
	 

	 
	 
	<Descriptions and definitions of propagation conditions are FFS>
	 
	 

	 
	 
	<Procedures to verify emulated propagation conditions are FFS>
	 
	 

	Annex A: environmental conditions

	A.1
	Scope

	A.2
	Ambient temperature

	A.3
	Operating voltage

	Annex B: measurement uncertainty

	B.1
	Measurement uncertainty budget for UE RF testing methodology

	 
	 
	Baseline setup
	 
	 

	 
	 
	Baseline setup simplification
	 
	 

	 
	 
	<whether alternate methods are introduced is FFS>
	 
	 

	B.2
	Measurement uncertainty budget for UE RRM testing methodology

	 
	 
	Baseline setup
	 
	 

	 
	 
	<whether alternate methods are introduced is FFS>
	 
	 

	B.3
	Measurement uncertainty budget for UE demodulation testing methodology

	 
	 
	Baseline setup
	 
	 

	 
	 
	<whether alternate methods are introduced is FFS>
	 
	 

	Annex C: UE coordinate system

	C.1
	Reference coordinate system

	C.2
	Test conditions and angle definitions


Proposal 1: It is proposed to adopt the clause headings listed in Table 1 for the NR test methods TR skeleton.
Given that the SID maintains all prior agreements on NR testability from the NR SI (as captured in TR 38.803) as the baseline for the work in the SI on test methods, it is natural to transfer the content of the relevant testability clauses from TR 38.803 to the new TR. This transfer would constitute a revision of the skeleton in order to avoid confusion in revision tracking.

Proposal 2: It is proposed to transfer the content of the relevant testability clauses from TR 38.803 to the new TR as the first revision of the TR skeleton. The clauses involved in the transfer are: 6.2.1.3, 10, Annex E.
3
Conclusion

This paper has introduced the proposed clause headings for the NR test methods TR skeleton and has made the following proposals:
Proposal 1: It is proposed to adopt the clause headings listed in Table 1 for the NR test methods TR skeleton.

Proposal 2: It is proposed to transfer the content of the relevant testability clauses from TR 38.803 to the new TR as the first revision of the TR skeleton. The clauses involved in the transfer are: 6.2.1.3, 10, Annex E.
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The objective of this Study Item is to define the over the air (OTA) testing methodology for UE RF, UE RRM, and UE demodulation requirements for New Radio, the associated measurement uncertainty budget(s), and the related test tolerances.  The Study Item’s outcome shall be captured in TR 38.xyz.


The testing methodology development proceeds within the following scope:


In general


Targeting frequencies above 6 GHz, work should be prioritized according to the frequency ranges that are included in the NR work item(RP-17xxxx)


For the following device types: 


Smart phone 


Laptop mounted equipment (such as plug-in devices like USB dongles)


Laptop embedded equipment 


Tablet 


Wearable devices  


Vehicular mounted device 


Fixed Wireless Access (FWA) terminal


Fixed mounted devices (e.g. sensors, automation etc.)


Other UE types are not precluded for discussion as a second priority.


The development of test methodology aspects shall initially focus on the FWA, tablet, and smart phone device types


Utilizing the free space (FS) testing configuration


Using the UE measurement coordinate system from TR38.803 as a baseline


Define any Test Interface (TI) aspects that are needed for certain control and measurement functions


RAN4 to verify the alignment of the labs participating in the methodology development work in terms of test reproducibility


For UE RF testing methodology


Using the UE RF testability agreements from TR38.803 as a baseline


For setups intended for measurements of UE RF characteristics in non-standalone (NSA) mode, an LTE link antenna setup is used to configure the NR link used in the NR RF measurements


Depending on the outcome of the in-device-coexistence study, the testability aspects of NSA (LTE+mmWave) may need to be identified


Define the measurement uncertainty budget and related test tolerances for the baseline setup in Clause 10.2.2.1 of TR38.803 and for the centre of beam measurement setup in Clause 10.2.2.2 of TR38.803


For any alternate method(s) identified, verify equivalence per agreed criteria and quantify impact on the measurement uncertainty budget


For UE RRM testing methodology


Using the RRM testability agreements from TR38.803 as a baseline


Finalize the baseline measurement setup


Define how to model propagation conditions between the DUT and the emulated gNB sources


Define the measurement uncertainty budget and related test tolerances for the baseline setup


For any alternate method(s) identified, verify equivalence per agreed criteria and quantify impact on the measurement uncertainty budget


For UE demodulation testing methodology


Define the baseline measurement setup


Define how to model propagation conditions between the DUT and the emulated gNB sources


Define the measurement uncertainty budget and related test tolerances for the baseline setup


For any alternate method(s) identified, verify equivalence per agreed criteria and quantify impact on the measurement uncertainty budget


With the understanding that some aspects of testing methodology may impact the definition of the associated core or performance requirement (e.g. practical considerations in the selection of a channel model for the demodulation testing methodology may impact the simulation assumptions for the related performance requirement), a degree of coordination with the NR Work Item may be needed. The objectives of the SI that are related to the core part of the WI should be prioritized.









