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1
Introduction
Given that the RAN4 #87 meeting will be the final meeting in the current work plan for the study item on test methods for NR [1], this contribution provides the summary of open issues and proposals for concluding the SI.
2
Discussion (for information)
2.1
Background
The objectives of the study item are [1]:
	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 and the associated measurement uncertainty assessment.  The Study Item’s outcome shall be captured in TR 38.810.

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-170855)

· 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 initial measurement uncertainty assessment 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

· NOTE: The concept of one baseline setup has been replaced with “permitted test methods” and consequently, subclause 5.2.1 of TR38.810 has been renamed from “baseline setup” to “Direct Far Field (DFF)”. The DFF method has the same status as any other permitted test method listed in subclause 5.2 of TR38.810, i.e. that they meet the threshold MU requirement

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

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

· For UE demodulation testing methodology

· Define the baseline measurement setup

· Define how to model propagation conditions between the DUT and the emulated gNB sources
· For any alternate method(s) identified, verify equivalence per agreed criteria and quantify impact on measurement uncertainty 

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. 




Considering the existing SI status reports, which span four RAN Plenary meetings, we can identify the aspects which have been concluded.

Completed by RAN #76 [2]:
· Progress was made toward defining the measurement uncertainty budget and related test tolerances for the baseline setup
Completed by RAN #77 [3]:
· Progress was made toward defining the measurement uncertainty budget and related test tolerances for the baseline setup
· The RRM baseline setup was defined
Completed by RAN #78 [4]:
· The measurement uncertainty budget for the EIRP measurement was agreed
· Assuming D = 5 cm, where D is the radiating antenna aperture of the DUT, and maximum UE output power

· The measurement uncertainty budget for the TRP measurement was agreed
· Assuming D = 5 cm, where D is the radiating antenna aperture of the DUT, and maximum UE output power

Completed by RAN #79 [5]:

· The uncertainty assessment for EIS measurement was agreed
· Assuming D = 5 cm, where D is the radiating antenna aperture of the DUT

· The preliminary uncertainty assessment for the EIRP, TRP, and EIS measurements for the case of D = 15 cm has been agreed

· Initial agreements on the demodulation baseline setup and the propagation conditions between the DUT and the emulated gNB sources have been reached

· The permitted test methodology packages for IFF and NFTF were agreed

In addition, the following items were concluded in RAN4 #86bis:

· The maximum number of simultaneously active (emulating signal) angles of arrival AoAs (NMAX_AoAs) was agreed to 2 for the scope of Rel-15 testing [8].

· The permitted test methodology packages for IFF and NFTF were included in TR 38.810 v2.1.0 [6]
· It was agreed that channel modelling framework (i.e. methodology) adopted for Demodulation testing can be reused for RRM [8].
2.2
RF scope

2.2.1 Measurement Grid
As agreed in [9], the definition of the minimum number of grid points is to be defined according to the framework defined in that document. Therefore, it is proposed:

· Finalize the definition of the minimum number of grid points by the end of RAN4#87 based on the assumptions made in [9].
· Include this framework in TR 38.810 in order to enable further study for other types of UE. This study for other types of UE will mainly imply the definition of different assumptions for the UE antenna array implementation.
· In order to reply the LS received last meeting [10], send an LS to RAN5 to inform them about the decision on the minimum measurement grid and the maximum MU impact of the measurement grid.
Proposal 1: Finalize the definition of the minimum number of grid points by the end of RAN4#87 based on the assumptions made in [9].
Proposal 2: Include in TR 38.810 the framework described in [9] for the definition of the minimum number of grid points.

Proposal 3: Send an LS to RAN5 to inform them about the decision on the minimum measurement grid and the maximum MU impact of the measurement grid.

2.2.2 Other topics
Even though the text in TR 38.810 is stable for the RF scope, there are still some topics that need to be addressed:

· Input from operators has been received that the measurement setup needs to accommodate testing of notebook and tablet device types.  Thus, an extension of the applicability of the measurement setup is needed to establish applicability to the case of quiet zone diameter = 30 cm. An LS to RAN5 is proposed outlining the key aspects to address this. 
· It is recognized that the reference architecture of the FWA device type is in the initial stages of discussion in RAN4 and it could have an impact on the QZ, MU, and measurement grid. Even though this impact assessment should be done at RAN5 an LS to RAN5 is proposed outlining the key aspects to guide RAN5 to address this.

Proposal 4: Send LS to RAN5 and recommend to extend the applicability of the measurement setup for QZ diameter = 30cm.

Proposal 5: Send LS to RAN5 and recommend to assess the impact of FWA devices types on the current agreed methodologies.
2.3
RRM scope

The following agreement on the RRM test setup were made in RAN4 #86bis [8]:
	· Background: The list of open issues from the latest status report RP-180235:
· For UE RRM testing methodology
· Define how to model propagation conditions between the DUT and the emulated gNB sources.
· For any alternate method(s) identified, verify equivalence per agreed criteria and quantify impact on the measurement uncertainty budget.
· Background: Evening AH agreements 

· NMAX_AoAs: 

· Baseline: NMAX_AoAs = 2

· Further study if NMAX_AoAs > 2 needed in the NR WI performance part (TR 38.810 v2.0.0 already states: For the scope of Rel-15 testing, it is assumed that NMAX_AoAs = [2]. The validity of this assumption depends on the definition of the test requirements.)

· Open items on RRM to be addressed in RAN4 #87 to decide on the applicability criteria

· QZ

· Whether RRM measurement shall be done in the far field and far field criteria

· RRM performance metrics and impact on the test methodology. Feasibility of using test methods for measurement of target RRM performance metrics.

· Proposals on open issues:
· NMAX_AoAs
· References related to more than 2 simultaneously active probes to be removed from the TR. 
· Quiet Zone and Far field criteria

· Option 1: Leverage as much as possible the corresponding Quiet Zone characterization and Far field criteria from RF DFF method [as baseline]. Extend this analysis for 2 probe scenario with different angular offsets.

· Option 2: Evaluate the impact of measuring in any of the 3 measurement areas (Reactive NF, Radiative NF, FF).

· Other methods not precluded.
· Fading Propagation Condition: 

· Channel modelling framework (i.e. methodology) adopted for Demodulation testing can be reused. Different parametrization not excluded.

· Metrics and Initial assessment of MU elements

· Identification of test metrics based on the current status of the Core Requirement (E.g. Timing accuracy, RSRP accuracy…) 

· Feasibility of metric implementation.

· Initial assessment of the MU elements related to the identified metrics.


The remaining open issues for RRM test setups and associated next steps can be summarized as follows:

· NMAX_AoAs
· No further open issues based on the previous agreements. The RAN4 #86bis agreements shall be captured in the TR as proposed in [11] submitted for RAN4 #87.
· Fading Propagation Condition 

· The RAN4 #86bis agreements shall be captured in the TR as proposed in [11] submitted for RAN4 #87.
· No further open issues expected based on the previous agreements. 
· Quiet Zone and Far field criteria

· 2 options were identified on how to define the far field criteria and the QZ characterization. It is proposed to make further decision on the option downselection and capture corresponding agreements in the TR. 
· Metrics and Initial assessment of MU elements 
· In order to conclude this task, the following is suggested:

1) Identify RRM test metrics based on the current status of the NR RRM Core Requirements in the TS 38.133.
2) Perform initial assessment of the MU elements related to the identified metrics to evaluate the feasibility of the metric implementation. As a part of this task RAN4 should identify the factors which affect the MU of target metrics, assess possible impacts on the test methods and confirm (or not confirm) feasibility of measurements using the target test methods.
· For any alternate method(s) identified, verify equivalence per agreed criteria and quantify impact on the measurement uncertainty budget.
A TP is proposed in [11] to implement previous agreements.
Proposal 6: Downselect between the 2 identified options for Quiet Zone and Far field criteria for RRM scope and capture corresponding agreements in the TR.
2.4
Demodulation scope

2.4.1 General open items
The following agreement on the UE Demodulation test setup were made in RAN4 #86bis [8]:

	· Background: The list of open issues from the latest status report RP-180235 is provided below:
· For UE Demodulation testing methodology
· Finalize the baseline measurement setup.
· Define how to model propagation conditions between the DUT and the emulated gNB sources.
· For any alternate method(s) identified, verify equivalence per agreed criteria and quantify impact on the measurement uncertainty budget
· Proposals on open issues:
· Whether the system needs to be operated in the far field is FFS

· Option 1: System operates in far field

· Option 2: System operates in near field

· Whether and how to assess the Quality of the Quiet Zone is TBD.
· Perform an initial assessment of MU factors of target UE Demodulation performance metrics to evaluate the feasibility of test methodology.

· Achievable SNR accuracy and SNR range


The remaining open issues for UE demodulation setup and possible next steps can be summarized as follows:

· Definition of applicability criteria, e.g. DUT radiating aperture and QZ size. Other criteria are not precluded. 
· Whether the system needs to be operated in the far field is FFS
· In accordance to the RAN4 #86bis discussion, in order to finalize the measurement setup a decision should be taken on whether the Demodulation tests should be done in the far field or the near field. It is suggested to make an analysis of the respective methods taking into account the impact on the MU for the target UE demodulation test metrics.

· In addition to the decision on the measurement methodology, it is suggested to define the exact criteria for the far/near field (i.e. distance) and capture the respective agreements in the TR. 
· Quality of the Quiet Zone
· In accordance to the RAN4 #86bis discussion whether and how to assess the quality of the QZ is FFS. It is suggested to continue the discussion on the respective aspect in RAN4 #87 based on companies inputs.
· Initial assessment of MU factors 
· In RAN4 #86bis it was identified that SNR accuracy/range are the key UE demodulation setup metrics. It is proposed to conclude an initial assessment of MU factors of target UE Demodulation performance metrics (i.e. SNR accuracy and SNR range) and make conclusions on the feasibility of test methodology to achieve target SNR accuracy/range. Per previous agreements, RAN5 will be responsible for the exact MU assessment and RAN4 should aim to identify the main factors affecting the MU and provide a framework (methodology) to assess the MU. The respective methodology is suggested to be captured in the TR.
· RAN4 should further discuss if there are additional MU factors that should be taken into account.
Proposal 7: consider SNR accuracy and SNR range as target UE demodulation performance metrics in order to assess the feasibility of the test methodology.

Proposal 8: finalize the initial assessment of the MU for the identified target UE demodulation performance metrics by the end of RAN4#87. 
2.4.2 Channel Model for Demodulation
Two options for channel models were proposed in [7]:
· Option 1. Use TDL channel models as described in 38.901 
· Option 2. Generate TDL channel model based on the methodology in [7]
Contributions are expected to assess the feasibility of both options. If both candidate methodologies are agreed to be feasible, further down-select between the two in the scope of NR UE WI Performance requirements work, as well as further discuss the parameters (e.g. PDP) for the TDL channel models.
A TP is proposed in [11] to implement previous agreements.

3
Agreements (for approval)
The following proposals have been made:

3.1
RF scope

Proposal 1: Finalize the definition of the minimum number of grid points by the end of RAN4#87 based on the assumptions made in [9].

Proposal 2: Include in TR 38.810 the framework described in [9] for the definition of the minimum number of grid points.

Proposal 3: Send an LS to RAN5 to inform them about the decision on the minimum measurement grid and the maximum MU impact of the measurement grid.
Proposal 4: Send LS to RAN5 and recommend to extend the applicability of the measurement setup for QZ diameter = 30cm.
Proposal 5: Send LS to RAN5 and recommend to assess the impact of FWA devices types on the current agreed methodologies.
3.2
RRM scope

Proposal 6: Downselect between the 2 identified options for Quiet Zone and Far field criteria for RRM scope and capture corresponding agreements in the TR.
3.3
Demodulation scope
Proposal 7: consider SNR accuracy and SNR range as target UE demodulation performance metrics in order to assess the feasibility of the test methodology.

Proposal 8: finalize the initial assessment of the MU for the identified target UE demodulation performance metrics by the end of RAN4#87. 
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