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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 on test methods for NR [1], this contribution provides 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

The list of open issues from the latest status report [5] is provided below:
· For UE RF testing methodology

· None.
· 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.
· 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.
2.2
RF scope

2.2.1 Methodology package
The full package of measurement setup description and applicability, test procedure/calibration aspects, and preliminary uncertainty assessment was provided for the following methodologies:

· Indirect far-field (IFF) method (also termed the compact antenna test range). The text proposals to TR 38.810 were approved via e-mail and included in TR 38.810 v2.0.0 [6].
· Near-field to far-field (NFTF) transform method. The technical content of the text proposals to TR 38.810 were approved via e-mail but there were some issues with the TP contribution. Therefore, the TP needs to be corrected and resubmitted.
· Reverberation chamber (RC) method. The text proposals to TR were discussed via e-mail and noted. Updated TP is expected.
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:

· Beam peak determination procedure was captured in TR38.810 v2.0.0 [6] and the content is stable; but further improvements can be implemented.
· In case of CDF measurements for the spherical coverage requirement, a systemic error, or bias, is introduced by the expected misalignment between the beam directions of all possible UE beams and the test points, where the magnitude of the error depends on the test point density and distribution around the UE. This may impact the spherical coverage requirement definition and requires further study.
· 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. 
· How to address the EVM measurement from the perspective of test procedure/calibration, dynamic range, and quiet zone quality aspects should be handled as essential corrections of TR38.810 based on progress in the NR WI.
2.3
RRM scope

The remaining open issues associated with the RRM setup can be summarized as follows:
· Definition of applicability criteria, e.g. DUT radiating aperture and QZ size. Other criteria are not precluded. If NMAX_AoAs is set to 2, RF setup definition could be reused and this open issue could be solved.
· Propagation channel modelling:

· In order to simplify the test setup and work on the performance requirements definition it is suggested to use the same channel models as for Demodulation (i.e. TDL models).

· RAN4 should also further study the simplifications of channel models (see more details in 2.4).

· Parameter mapping to RRM requirements are FFS. 
· How to define the far field criteria is still FFS. If NMAX_AoAs is set to 2, RF setup definition could be reused and this open issue could be solved.
· For any alternate method(s) identified, verify equivalence per agreed criteria and quantify impact on the measurement uncertainty budget.
2.4
Demodulation scope

The remaining open issues associated with the demod setup can be summarized as follows:

· Definition of applicability criteria, e.g DUT radiating aperture and QZ size. Other criteria are not precluded. 
· Parameter mapping to demodulation and CSI requirements are FFS 
· Whether the measurement can be performed in the radiative near field is FFS.
· Propagation channel modelling: 

· Based on current agreements TDL models are agreed to be used and simplification of channel models is FFS. To conclude on this issue the following steps are proposed: 
· Step 1: Simplify TDL channel models by eliminating low power paths and re-calculate normalized path delays

· Option 1: Eliminate taps with power < X dB 
· Option 2: Keep strongest paths that contribute to [95]% of total power 
· Step 2: Modify the models to take into account practical Tx/Rx beamforming

· Option 1: Use 38.901 TDL LOS channel models with reduced delay spread 
· Option 2: Use 38.901 TDL LOS/NLOS models with reduced maximum delay spread 
· Option 3: Re-define 38.901 TDL channel models to take beamforming into account.

· Step 3: In case small progress is achieved during RAN4#86bis meeting, it is suggested to drive the channel model definition as part of NR WI Performance requirements.

3
Agreements (for approval)
3.1
RF scope
Proposal 1: TP to TR 38.810 covering the full methodology package for Near-field to far-field (NFTF) needs to be corrected and resubmitted.
Proposal 2: Send LS to RAN5 and recommend to extend the applicability of the measurement setup for QZ diameter = 30cm.

Proposal 3: Send LS to RAN5 and recommend to assess the impact of FWA devices types on the current agreed methodologies.
Proposal 4: Agree to handle EVM measurement requirements as essential corrections of TR 38.810 based on the progress in the NR WI.
3.2
RRM scope

Proposal 5: The following open issues with RRM scope need to be resolved:
The remaining open issues associated with the RRM setup can be summarized as follows:
· Definition of applicability criteria, e.g. DUT radiating aperture and QZ size. Other criteria are not precluded. 

· How to model propagation conditions
· Parameter mapping to RRM requirements are FFS. 
· How to define the far field criteria is still FFS.

· For any alternate method(s) identified, verify equivalence per agreed criteria and quantify impact on the measurement uncertainty budget.
Proposal 6: Set NMAX_AoAs to 2. 

Proposal 7: Use the same channel models for RRM and Demodulation requirements.
Proposal 8: In case small progress is achieved during RAN4#86bis meeting, a high-level plan is suggested to drive the channel model definition as part of NR WI Performance requirements.
3.3
Demodulation scope
Proposal 9: The following open issues with demodulation scope need to be resolved:

The remaining open issues associated with the demod setup can be summarized as follows:

· Definition of applicability criteria, e.g DUT radiating aperture and QZ size. Other criteria are not precluded. 
· Parameter mapping to demodulation and CSI requirements are FFS. 
· Whether the measurement can be performed in the radiative near field is FFS.
· Simplification of channel models is FFS.

Proposal 10: Further simplify the channel models as follows:

· Simplify TDL channel models by eliminating low power paths and re-calculate normalized path delays

· Option 1: Eliminate taps with power <X dB 
· Option 2: Keep strongest paths that contribute to [95]% of total power 
· Modify the models to take into account practical Tx/Rx beamforming

· Option 1: Use 38.901 TDL LOS channel models with reduced delay spread 
· Option 2: Use 38.901 TDL LOS/NLOS models with reduced maximum delay spread 
· Option 3: Re-define 38.901 TDL channel models to take beamforming into account.
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