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Introduction
This document provides a summary of papers submitted to agenda item 9.1.4.3 related to a proposed Rel-19 work item on OTA testing enhancements.  The framework for the proposals comes from [1].
Summary
The framework for a release 19 work item related to OTA testing enhancements is a part of the RAN4-led package as listed in [1].  Specifically, two objectives are proposed as TRP/TRS enhancement and MIMO OTA requirements and test enhancement.  Potential objectives were identified as
Objective 1: TRP/TRS enhancement
· Test method 
· Enhanced test method for FR1 OTA including the following aspects
· Study potential test metrics method to support NR NTN and IoT NTN device measurements
· Enhanced radiated output power test method to support multi-Tx, e.g., 2Tx and 4Tx. 
· Testing time reduction solutions for FR1 OTA
· MU assessment of test methods
· Requirements work
· TRP TRS requirements for operator demanded bands including UE with 1Tx and 2Tx (non-coherent UE)
· FFS: Test method to support XR device measurement, new head phantom may be needed. 2Rx relaxation for 4Rx bands for XR UE.
· FFS: Test method to support NR NTN and IoT NTN device measurements (further clarify the UE type whether it is smartphone or other devices)
· FFS: CA MSD test method enhancement for more UL/DL combination, e.g. 2DL/2UL, with MSD issue being considered, e.g., MSD reporting enhancement.
· FFS: Study UE antenna correlation for multiple antennas
· FFS: TRP TRS requirements for operator demanded CA band combinations depending on operators’ demand.
Objective 2: MIMO OTA Requirements and Test Enhancement
· Test Method focusing on FR1
· Test methods to allow more realistic use cases, including the following aspects
· MIMO OTA Test method under dynamic channel model (study phase is needed for dynamic environment)
· Further clarification on dynamic channel model is needed
· MU assessment for test methods
· Performance requirements
· FR1/FR2 MIMO OTA requirements for operator demanded bands
· FFS: MIMO OTA Test method to support testing using phantoms, e.g. hand phantom
· FFS: Multiple TRP test scenarios for FR1 MIMO OTA
· FFS: FR2 MIMO OTA requirements for operator demanded bands
Companies views [2] – [12] towards these objectives are summarized below.  It is anticipated that the work item will be divided into core part and performance part where the “test method” and “requirements” will be considered, respectively.
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	RP-240405
	RP-240407
	RP-240431
	RP-240471
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	Objective 1: TRP/TRS
	

	Core part (Test method)
	

	NR NTN and IoT NTN
	Yes.  Handheld is 1st priority.  Not limited to TRP/TRS, i.e., partial TRP, EIRP, others.
	
	Test metric needs to be clear first, only then should test method be studied.
	Define metric, test method, and test configuration for NTN UE
	Study test method and test metric for NTN.  Study phase with check point at 3Q'24.
	
	Study test methodology for new NR NTN and IoT NTN type devices
	
	Study test metrics.  Antenna implemtation (RHCP, LHCP) and incoming wave is different from legacy handheld UE.
	Test methods to be developed, but too early to consider performance requirements.
	Different use cases/antenna classes with different requirements from low gain omni to potential future high gain.  Consider directivity requirement (i.e., different metric than integrated TRP TRS).  Consider UE capability to perform simple beamforming with multiple antenna elements based on knowledge of satellite location (i.e., test configuration).
	

	Multi-Tx, 2Tx and 4Tx
	Consider proper TPMI index selection up to 4Tx.
	
	2Tx leftovers from Rel-18.  4Tx is for FWA with low priority.
	
	
	
	
	Complete test procedures and perf requirements for 2Tx (TxD and non-coherent UL MIMO).  Need to address leftovers; i.e., phase drift between two Tx antenna during TRP measurement
	
	
	
	Verify full-power UL-MIMO modes (with single layer) if supported by the UE
2Tx requirements include mutual coupling that affects efficiency/correlation 
For UEs supporting coherent precoders, e.g. with 4Tx, min (peak) EIRP requirements specified for precoders, possibly swept measurements without phantom

	Test time reduction for FR1 OTA
	
	
	
	
	
	
	
	
	
	
	
	

	MU assessment of test methods 
	Moderator’s suggestion:  This is a part of any identified method so does not need to be an independent general objective.
	

	XR devices including new head phantom
	
	
	Test method can be studied, but Rel-19 is premature for requirements.
	Define test method, study and specify head phantom if needed.
	Study test method for XR device before deriving requirements.  Study phase with check point at 3Q'24.
	
	Study test methodology for new XR type devices
	
	Include in Rel-19 OTA TRP TRS based on previous RAN4 agreement on XR 4Rx vs. 2Rx TRS
	Consider whether new head phantom is needed or if existing ones can be reused.  Other aspects such as DUT positioning, TRP TRS test metric, test configuration, MU, etc.  Requirements definition are expected to be postponed beyond Rel-19 waiting for devices.
	
	

	CA MSD with 2UL/2DL
	Second priority
	
	Deprioritized
	
	
	
	
	Test procedures for 2CC UL CA.  Test procedures for UL and DL CA beyond 2 CC.
	
	CA TRP/TRS is not needed, but instead consider OTA MSD according to real time reporting scheme (proposed separately)
	
	

	UE antenna correlation for multiple antennas
	
	
	Clarification needed on spec impact
	
	
	
	
	
	
	Should not be further considered.
	
	

	Other
	
	
	
	
	
	
	
	
	
	
	
	

	
	

	Performance part (Requirements)
	

	TRP TRS for more operator demanded bands including 1Tx and 2Tx non-coherent UE
	2Tx lab alignment is needed.  1Tx for n3, n5, n7, n8.  2Tx non-coherent for n41 and n78
	
	Bands selected based on operator input.  2Tx needs to have sufficient devices.
	More bands based on measurement availability
	
	
	Smartphone based on operator/cert body demand.  Reuse Rel-18 measurement campaign framework.
	Additional bands for FR1
	
	Including any new metric defined in Rel-18 or Rel-19 if not completed in Rel-18.  Need to continue to provide requirements for LTE also, possibly using an offset method from existing NR limits.
	
	

	TRP TRS for operator demanded CA combinations
	
	
	
	
	
	
	
	Performance requirements for 2CC UL and DL CA.  Requirements for UL and DL CA beyond 2CC.
	
	
	
	

	
	

	Objective 2: MIMO OTA
	

	Core part (Test method)
	

	Dynamic channel model
	Channel model, model validation, MU, test time reduction, new metric.  16 probe MPAC as baseline.
	
	Channel model validation, FoM, implemenation and test configurations
	Study phase is needed for test method
	Study test method for dynamic channel model (FR1 only).  Study phase checkpoint at 3Q'24
	
	First priority.  2x2 and 4x4 starting with CDL models.  Channel model validation procedures, reference values, pass/fail limits, FoM, environmental conditions, dynamic scheduling for link adaptation.  16 probe MPAC as baseline.  Develop MU.  
	
	
	Should align with existing procedures specified by CTIA.
	
	

	MIMO OTA test method using phantoms
	
	
	In Rel-18, hand phantom in MIMO OTA judged infeasible with existing QZ.  For Rel-19, consider QZ extension.
	
	
	
	
	
	
	Not needed as discussed previously in RAN4.
	
	

	Multiple TRP
	Second priority
	
	Motivation is unclear.
	
	
	
	Second priority. Current MIMO OTA methods are limited to single TRP.  Propose to develop FR1 MIMO OTA test methods for multi-TRP
	Develop scenarios for multi-TRP for FR1 MIMO OTA.  Ensure test equipment can support.  Measurement campaign is needed.
	
	Feasibility is not clear.  Proposed scenarios need clarification.
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Performance part (Requirements)
	

	FR1 MIMO OTA bands
	Handheld is first priority.  2Rx and 4Rx.  Non-handheld is second priority.
	
	Based on operator demand, e.g. n8 and n77
	More bands based on measurement availability.   Reuse existing framework.
	
	
	Smartphone 2Rx and 4Rx based on operator/certification body demands.  Bands n3, n8, n77 are first priority.
	Based on operator request using existing test procedures.
	
	
	
	

	FR2 MIMO OTA bands
	
	
	Based on operator demand, if any
	More bands based on measurement availability.  Reuse existing framework.
	
	
	
	Based on operator request.  Represenative bands from both FR1 and FR2 is the aim.
	
	
	
	



Moderator recommendation
The core part of the work item is expected to possibly include aspects related to test method, test metrics, test configuration, constraints and feasibility, measurement uncertainty, etc.  The performance part of the work item is expected to define requirements based on measurement campaigns which may require lab alignment, sufficient test device availability, etc.  It is expected that the test framework defined in Rel-18 would be reused where possible in the measurement campaigns and requirements definition for TRP TRS and MIMO OTA.
For the TRP/TRS objective, there was significant interest from multiple companies in a core part objective for NR NTN and IoT NTN.  Similarly, there was significant interest from multiple companies on a core part objective to study OTA methods for XR devices.  However, both of these types of devices are new for RAN4 and could require a significant investment in time to build a common understanding.  The other potential objectives for core part TRP/TRS received relatively less interest or none at all.  Two companies suggested completing any unfinished work from Rel-18 for multi-Tx.  For the performance part, most companies saw the need to define requirements for more bands as requested by operators and certification bodies for single band.  There was not much enthusiasm to define the requirements for CA combinations, however.  There was interest in [13] (not submitted to agenda item 9.1.4.3) for the idea of test time reduction, but no specific proposals were provided.
For the MIMO OTA objective, integration of a dynamic channel model received support from multiple companies.  On the other hand, MIMO OTA with phantoms was observed to have already been studied with limitations identified due to size of quiet zone and many companies questioned the motivation for multi-TRP OTA testing.  For the performance part, most companies agreed to define MIMO OTA requirements for additional FR1 bands as requested by operators and certification bodies.  In principle, companies also agreed to define MIMO OTA requirements for FR2 bands though progress has been stymied in previous releases due to a lack of DUT’s.
Moderator recommendations
· TRP/TRS Core
· NR NTN and IoT NTN:  Refine objectives
· XR devices:  Refine objectives  
· Note: it is unclear whether both NTN and XR can be satisfactorily handled in the time alloted
· Multi-Tx:  Do not include.  Finish all the Rel-18 work in Rel-18.
· Test time reduction:  Do not include
· MU assessment:  Do not include as a general objective, but rather as part of individual objectives for NTN/XR/etc.
· CA MSD with 2UL/2DL:  Do not include
· UE antenna correlation:  Do not include
· TRP/TRS Performance
· TRP/TRS for more bands:  Refine objectives
· TRP/TRS for CA band combinations:  Do not include
· MIMO OTA Core
· Dynamic channel model for FR1:  Refine objectives
· Hand phantoms:  Do not include
· Multi-TRP:  Do not include
· MIMO OTA Performance
· FR1 bands:  Refine objectives
· FR2 bands:  Do not include unless a commitment is made to provide test devices

Ad-hoc discussion 
· TRP/TRS Core
· NR NTN and IoT NTN:  Refine objectives
· XR devices:  Refine objectives  
· Note: it is unclear whether both NTN and XR can be satisfactorily handled in the time alloted
· Multi-Tx:  Do not include.  Finish all the Rel-18 work in Rel-18.
· Test time reduction:  Do not include
· MU assessment:  Do not include as a general objective, but rather as part of individual objectives for NTN/XR/etc.
· CA MSD with 2UL/2DL:  Do not include
· UE antenna correlation:  Do not include
Apple:  Support this approach.  We don’t expect XR device availability in Rel-19 timeline.  So, we would only be able to do core part.  Even if we could not finish core, we might be able to continue in the next release.
Vivo: The work for XR is small.  This is non-recap.  The new part is the phantom, but this is a part of CTIA.  We can consider both NTN and XR.  For multi-Tx, we are trying to finalize coherent 2Tx next RAN4 meeting.  If we cannot finalize, then we could include in Rel-19.  Batter powered XR device can only survive for 1 hour or so, at max power in test chamber, may be a problem.  We may want to consider test time specifically for XR.
Oppo: Agree with moderator proposal.  XR is only for glasses?
AT&T: XR should not be given a lower priority.  There may or may not be devices available, we should not presume.  We should not limit to glasses.  We are also considering 4Rx so could be more complex than glasses.  Agree phantom work would be part of CTIA.  We also need to be careful for tradeoff between test time reudtion and MU.
CAICT: Ok with the 2 high level objectives.
Meta: Rel-19 XR objectives should be limited to test metrics and methodology.  We can also consider a test mode.
Samsung: We should focus on test method for new devices such as NTN and XR.  We need to clarify whether to have a test mode or not.
· TRP/TRS Performance
· TRP/TRS for more bands:  Refine objectives
· TRP/TRS for CA band combinations:  Do not include
Oppo: Targeted bands should also be defined.
Apple: Agree with OPPO.  Agree to remove the CA.  If we succeed with the Rel-18 test metric for coherent UL MIMO, can we have a checkpoint to consider defining a test requirement?
Vivo: This is 1 Tx and 2Tx non-coherent.  Not sure if there are sufficient number of devices for coherent in this release.  On XR, how to we check if sufficient number of devices in this release?
AT&T:  We think having a checkpoint could be a good approach rather than to dismiss performance for XR right from the beginning.
Samsung: Support dropping CA.  Suggest performance requirement for more bands for handheld UE with 1Tx.  For other form factors and multi-Tx, there may not be enough devices.  
Oppo: Agree with Samsung.  We need to consider the TU restriction too. 
TIM: We need performance, not only methodology for 2Rx for XR.  
CMCC: We are ok not to 
Vivo:  Can we limit the high agreement to 1Tx and 2Tx non-coherent and for XR devices?
Apple:  We’d like to do a check for coherent devices in December.  If there aren’t enough devices, we can postpone to next release.
TIM:  Agree with Apple.
· MIMO OTA Core
· Dynamic channel model for FR1:  Refine objectives
· Hand phantoms:  Do not include
· Multi-TRP:  Do not include
OPPO: We need to clarify what is dynamic
· MIMO OTA Performance
· FR1 bands:  Refine objectives
· FR2 bands:  Do not include unless a commitment is made to provide test devices
R&S:  What is the relative priority of core part vs. performance part?
Vivo: Dynamic channel model work is significant.  We prefer to remove FR2 scope to focus on FR1 and the dysnamic channel model.
Samsung:  Dynamic channel model is only test method in core part.  The performance objectves are only using traditional test methods, not the newly defined dynamic test methods.
Apple: Should we consider the same bands n3, n79 for MIMO OTA and TRP/TRS?
CAICT:  Can we add a checkpoint in June for FR2 devices?
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