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1. Introduction
UE OTA test method and requirements have collected interests from multiple operators from different regions. More importantly, certification bodies from different regions are expecting more outcome from 3GPP on OTA test methods and requirements. It is important to ensure that the OTA work can be continued and further enhanced with a clear and manageable scope in Rel-19.
The following potential scope are from guidance in [1]. 
TRP TRS
· 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.
MIMO OTA
· 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
FR2 OTA
· Testability issue for STxMP for non-handheld UE
· FFS: RC (Reverberation Chamber) Method
· FFS: Testability issue of FR1+FR2 DC/CA RRM test cases
· FFS: Study dynamic OTA testing



In this contribution, we present proposals based on the guidance share by RAN chair for RAN4 led Rel-19 OTA topics targeted to a well-organized scope of FR1 OTA enhancement WI and FR2 OTA enhancement SI.
2. Motivation and Proposals on Rel-19 FR1 OTA WI scope
2.1. FR1 TRP TRS Test method enhancement
As summarized in the LS to RAN [2] and approved WF in RAN4 [3], the XR OTA work is a key request from global operators. 
Agreement: 
· On conducted receiver sensitivity, consider two options
· 0.5dB tightening compared to the existing 2Rx UE conducted REFSENS, which is considered feasible by some UE vendors
· 2Rx XR UE meets the 4Rx handheld UE conducted REFSENS
· On OTA performance:
· It is agreed to specify OTA TRS requirements per band for both 4Rx XR and 2Rx XR for the NR bands which are mandatorily to support 4Rx based on measurement campaign of 4Rx XR, considering the performance degradation value for 2Rx based on 4Rx measurement campaign.


As also discussed in RAN4 XR ad-hoc and OTA ad-hoc, it has been identified that the XR test method is not defined yet. So, before specifying the 2RX and 4RX XR requirements, RAN4 should firstly introduce enhance OTA test methods with proper head phantom to verify XR devices performance in Rel-19. After that, the XR requirements can be specified based on measurement campaign of commercially available devices. The corresponding scope would be:
· RAN4 should define OTA test method and proper performance metric for XR devices in Rel-19
· New head phantom is required for XR glass (work with CTIA)
· XR OTA requirements could be considered after finalization of OTA test method (if sufficient number of commercial devices in Rel-19)
[bookmark: _Hlk160897048][bookmark: _Hlk160898826]Additionally, based on the strong interests from industry, it is much valuable and urgent to develop OTA test method for NTN devices (IoT NTN and NR NTN), and define proper performance metric (e.g., traditional TRP, or beam performance at specific directions (EIRPs), or ranges (UHRP/UHRS, Upper Hemisphere total Radiated Power/Sensitivity)), to quantify the end-to-end radiated performance of these devices. The corresponding scope would be:
· RAN4 should define OTA test method and proper performance metric for NTN devices (IoT NTN and NR NTN) in Rel-19
· Study proper performance metric which is not limited to TRP/TRS (e.g., TRP/partial TRP, EIRP, or others) and usage scenario 
· Handheld NTN device is the 1st priority
Rel-18 has defined test methods for 2Tx cases (TxD and UL-MIMO). However, after the completion of Rel-18 4Tx RF core requirements, UE may support 4Tx in the market, RAN4 should further study how to properly perform OTA UL performance measurements for UE with 4Tx (including TxD and UL-MIMO), which is anticipated to enhance the performance of NR networks overall. 
Based on study of 2Tx UL MIMO in Rel-18, it can be expected that more comprehensive studies (e.g., phase shifting, power fluctuation, potential new performance metric) for UE with more codebook supported by 4Tx UL-MIMO is needed, to develop a proper test methodology and performance metric to better reflect the UE performance under this advanced feature. The corresponding scope would be:
· Enhanced multi-Tx test method for UE support up to 4Tx, proper radiated performance metric for UE with multi-Tx antenna should also be defined
· RAN4 should also study the phase and power fluctuation issue 
· Proper TPMI index selection should be considered
Rel-18 has defined the basic CA test method to cover 2DL/1UL CA band combinations, which can only cover very limited number of commercial UEs. To support CA combination with more DL/UL, the CA test method should be further enhanced with a larger scope. CA combinations for handheld UE with 3Tx case (1Tx + 2Tx) should also been considered after the finalization of core requirements. 
In addition, in RAN4, low MSD RF requirements discussion has identified that the final MSD performance is impacted by antenna. Besides, reporting real radiated MSD performance of UE was also proposed by some companies for better network configuration. Therefore, it is beneficial to develop OTA test method to quantify antenna impacts on MSD issue. This scope can be considered as 2nd priority.    
· Enhanced CA test method to support CA combination with more DL/UL carriers, e.g., at least 2DL/2UL. (2nd priority)
· CA combination with 3Tx can also be considered.
· Study test method for CA combination with radiated MSD issue 
Testing time reduction is always a key topic for OTA testing, RAN4 has defined coarse measurement grids for AC test method to reduce measurement time. However, several other approaches have been proposed but not specified in Rel-18, e.g., single point offset method, RSS method, and fast sensitivity search approach, due to limited time. Further more, RC test method is widely used among test labs/UE vendors/operators, testing time reduction techniques for RC is also very valuable for the OTA industry.    
· [bookmark: _Hlk161063455]Study and specify testing time reduction solutions 
· e.g., AC single point offset method, and RC reduced number of samples
Regarding measurement uncertainty assessment, it is normal business and general work for all OTA topics in RAN4 based on RAN4 and RAN5 work splitting. Considering very smooth cooperation and well-organized work between RAN4 and RAN5 on MU related discussions, it is valuable to maintain previous approach and set RAN5 as 2nd responsibility group for FR1 OTA MU assessment.     
· Develop the preliminary Measurement Uncertainty (MU) assessment of the above enhanced test methodologies
In short, our views on the FFS part of the potential scope listed in [1]:
· FFS: Test method to support XR device measurement, new head phantom may be needed. 2Rx relaxation for 4Rx bands for XR UE. 
Comments: as identified in RAN4#103 XR ad-hoc, test method with new head phantom for XR OTA testing is needed and urgent.

· FFS: Test method to support NR NTN and IoT NTN device measurements (further clarify the UE type whether it is smartphone or other devices) 
Comments: Test method along with performance metric for NTN is strong industry demand, focus on handheld as 1st priority.

· 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.
Comments: CA test method enhancement can be studied as 2nd priority.

· FFS: Study UE antenna correlation for multiple antennas
Comments: Consider the workload, antenna correlation study can be dropped.

· FFS: TRP TRS requirements for operator demanded CA band combinations depending on operators’ demand.
Comments: Consider the workload, CA requirements can be dropped, unless strong requests from operators.

To better organize the work, the potential scope for Rel-19 is simplified, and the following high-level objectives is proposed for Rel-19 TRP TRS test method enhancement. 
Proposal 1: Consider the following high-level objectives for Rel-19 TRP TRS test method: 
· Study enhanced OTA test method and radiated performance metrics for XR devices and NTN devices (NR NTN and IoT NTN)
· Including general aspects, e.g., usage scenarios, phantoms, MU, testing time reduction (e.g., AC single point offset method, and RC reduced number of samples)
· For NTN device, handheld is the 1st priority, the radiated performance metric is not limited to TRP/TRS (e.g., TRP/partial TRP, EIRP, or others)
· Enhanced test method and performance metric to support multi-Tx, e.g., up to 4Tx
· Consider proper TPMI index selection for test configurations
· Enhanced CA test method to support CA combination with more DL/UL carriers, e.g., at least 2DL/2UL. (2nd priority)
· Also consider CA combination with radiated MSD issue 
· Develop the preliminary Measurement Uncertainty (MU) assessment of the above test methodologies 

2.2. FR1 TRP TRS Requirement work
Rel-18 WI is focusing on 1Tx requirements for bands n1/n28/n41/n78 [5]. Based on the discussions in other SDOs and certification bodies (e.g., ETSI, CCSA, GCF CAG, GCF PAG), they are waiting for outcome of RAN4 on TPR TRS requirements for more bands and configurations. It is RAN4 responsibility to develop requirements for more NR bands proposed by operators for UE with 1Tx, e.g., n3, n5, n7, n8.
Besides, 2Tx has been widely used as advanced UE features in commercial smartphone, however, after concluding the 2Tx test method there is no time to finalize the corresponding radiated performance requirements in Rel-18. The requirements for UE for 2Tx should also be specified at least for some bands, e.g., n41, n77, n78. The corresponding lab alignment with UE 2Tx configuration is also needed to verify test labs’ performance variation for 2Tx test cases in Rel-19.
Furthermore, given FR1 OTA requirements will be specified with commercially available UE, in our understanding, OTA requirements for RedCap wearable UE and XR devices are only applicable when there are sufficient number of devices. In short, the corresponding requirements scope would be:
· Specify TRP TRS requirements and recommended tolerance for UE with NR 1Tx and 2Tx 
· Lab alignment for UE with 2Tx is needed
· Band list and power classes are based on operators and certification bodies requests, e.g., 
· 1Tx bands: n3, n5, n7, n8
· 2Tx bands: n41, n78, focus on non-coherent UE
· RedCap UE requirements can also be considered (if applicable, 2nd priority)
· non-RedCap XR OTA requirements (if applicable, 2nd priority) 

Proposal 2: Consider the following performance part objectives for Rel-19 TRP TRS requirements work: 
· Specify TRP TRS requirements and recommended tolerance for handheld UE with NR 1Tx and 2Tx 
· 2Tx lab alignment activity is needed, Rel-18 working procedure can be a baseline
· Band list and power classes are based on operators and certification bodies requests, e.g, 1Tx bands at n3, n5, n7, n8, 2Tx focus on non-coherent UE at bands n41 and n78
· Specify TRP TRS requirements and recommended tolerance for non-handheld UE (2nd priority)  
· Consider RedCap UE requirements
· Consider XR OTA requirements 

In addition, in the agreed WF [4], there is a clear guidance on XR OTA work, mainly related to how to define requirements, RAN should further discuss how to reflect this guidance in the WID, if XR OTA requirements is considered as Rel-19 OTA scope.
Observation 1: If XR OTA requirements is considered as Rel-19 scope, RAN should also discuss how to reflect the agreed high-level guidance on XR OTA requirements in the WID:
· It is agreed to specify OTA TRS requirements per band for both 4Rx XR and 2Rx XR for the NR bands which are mandatorily to support 4Rx based on measurement campaign of 4Rx XR, considering the performance degradation value for 2Rx based on 4Rx measurement campaign.

2.3. FR1 MIMO OTA Test method enhancement
Rel-18 FR1 MIMO OTA has defined the test method and channel model validation method for 16-probes MPAC system. The specified channel models are “static” without dynamic characteristics, e.g., simulation of UE moving, dynamically changing clusters parameters. It is valuable to study the dynamic channel model in Rel-19 to make FR1 MIMO OTA test case being more close to real scenarios.
Proposal 3: Consider the following high-level objectives for Rel-19 MIMO OTA test method: 
· Study enhanced FR1 MIMO OTA test method with dynamic channel model
· Including general aspects, e.g., Channel Model, Channel model validation, MU impacts, testing time reduction
· Study new performance metric under dynamic channel model, if necessary
· The defined 16-probe MPAC system configuration is baseline
· Develop the preliminary Measurement Uncertainty (MU) assessment of the above test methodology
· Study Multi-transmission/reception point (multi-TRP) test scenarios for FR1 MIMO OTA (2nd priority)
It should be noted that there is no goal to specify FR1 MIMO OTA requirements with dynamic channel model in Rel-19. 
In short, regarding the FFS part listed in [1]:
· FFS: MIMO OTA Test method to support testing using phantoms, e.g. hand phantom
Comments: This scope has been dropped in Rel-18. RAN4 should focus on dynamic channel model work.

· [bookmark: _Hlk160970274]FFS: Multiple TRP test scenarios for FR1 MIMO OTA
Comments: Suggest considering Multiple TRP test scenarios as 2nd priority, details of this work should be clarified by proponents.

· FFS: FR2 MIMO OTA requirements for operator demanded bands
Comments: Focus on FR1 work in Rel-19, FR2 requirements can be dropped.

2.4. FR1 MIMO OTA requirements
[bookmark: _Hlk160899329]Rel-18 FR1 MIMO OTA is working on requirements for bands n28/n5/n1 [6]. FR1 MIMO OTA requirements for other bands are needed based operators’ requests. 
Proposal 4: Consider the following performance part objectives for Rel-19 MIMO OTA requirements work: 
· Specify new FR1 MIMO OTArequirements for handheld UE at other NR bands based on operators/certification bodies demand (2Rx and 4Rx)
· The requirements are specified based on legacy Rel-17 MPAC test method
· Specify new requirements for non-handheld UE (2nd priority)

3. Motivation and Proposals on Rel-19 FR2 OTA SI scope
3.1. FR2 OTA Test method enhancement
The FR2 STxMP core requirements have been specified in Rel-18, however, the OTA testability issue has been raised by companies but not discussed. To resolve the test issue and make this UE feature testable, it is valuable to study the test method for FR2 multi-Tx.
Currently, the maximum output power, maximum power reduction/additional power reduction and configured output power for sTxMP are specified in the spec, but there are still many challenges on how to verify these requirements. The first issue is about the beam peak. In previous release, beam peak direction is defined as “direction where the maximum total component of EIRP is found”. It is easy to find the maximum EIRP when only single beam exists, but when signal transmitted from multiple beams simultaneously, how to perform the beam peak search need more discussion. 
The second issue is that all the requirements are defined based on per TCI states, which means the TE needs to distinguish the signal from different beams. It is still not clear whether TE can easily support such feature and corresponding MU need to be studied.
The final issue is testing overhead. In current spec, to comply with regulation, the following highlighted description is used in spec:
It means that the TE may need to exhaust all beam pairs under all directions to check the power compliance which looks like impossible to achieve. Recall that in multi-Rx test method discussion, the fixed AoA offset is agreed and the final test system actually cannot support full degree of freedom due to the constrain. If we go similar way as multi-Rx in sTxMP, it is questionable how to sufficiently to verify the power compliance.PPowerclass + ΔPIBE – MAX(MAX(MPRf,c,k, A- MPRf,c,k,) + ΔMPRSTxMP + ΔMBP,n, P-MPRf,c,k) – MAX{T(MAX(MPRf,c,k, A- MPRf,c,k,) + ΔMPRSTxMP), T(P-MPRf,c,k)} – ΔTSTxMP  ≤ PUMAX,f,c,k ≤ EIRPmax
and PUMAX,f,c, the corresponding measured peak EIRP for carrier f of a serving cell c, aggregated over all indicated joint/UL TCI states in a given direction, satisfies over all directions
	PUMAX,f,c ≤ EIRPmax


Besides, as discussed in AI/ML WI, the beam management is considering large amount of FR2 beams (e.g., num=16,32,64) are assumed as the model input, it means test system needs to be capable to support the testing of the corresponding numbers of beams, which requires enhanced capability of FR2 OTA system. Therefore, the AI/ML requirements related OTA testability issue should be considered in this SI. The scope can be further refined when AI/ML requirements work is more clear, a check point in RAN for the detailed objectives is a proper way.
 Proposal 5: Consider the following high-level objectives for Rel-19 FR2 OTA test method SI: 
· Study enhanced FR2 OTA test method for STxMP for non-handheld UE
· Including general aspects, e.g., definition of “beam peak” for STxMP, test configurations, MU, testing time reduction
· Selecting proper AoA pairs for verification perspective 
· Consider testability issues, e.g., whether the TE can distinguish the power of different beams 
· Study FR2 OTA testability for AI/ML (a RAN check point is needed to further refine the detailed objectives based on progress of AL/ML WI)
· Develop the preliminary Measurement Uncertainty (MU) assessment of the above test methodologies

4. Conclusion
In this contribution, we propose the following high-level Rel-19 FR1 OTA WI scope and FR2 OTA SI scope:
For FR1 OTA WI- TRP TRS topic:
Proposal 1: Consider the following high-level objectives for Rel-19 TRP TRS test method: 
· Study enhanced OTA test method and radiated performance metrics for XR devices and NTN devices (NR NTN and IoT NTN)
· Including general aspects, e.g., usage scenarios, phantoms, MU, testing time reduction (e.g., AC single point offset method, and RC reduced number of samples)
· For NTN device, handheld is the 1st priority, the radiated performance metric is not limited to TRP/TRS (e.g., TRP/partial TRP, EIRP, or others)
· Enhanced test method and performance metric to support multi-Tx, e.g., up to 4Tx
· Consider proper TPMI index selection for test configurations
· Enhanced CA test method to support CA combination with more DL/UL carriers, e.g., at least 2DL/2UL. (2nd priority)
· Also consider CA combination with radiated MSD issue 
· Develop the preliminary Measurement Uncertainty (MU) assessment of the above test methodologies 

Proposal 2: Consider the following performance part objectives for Rel-19 TRP TRS requirements work: 
· Specify TRP TRS requirements and recommended tolerance for handheld UE with NR 1Tx and 2Tx 
· 2Tx lab alignment activity is needed, Rel-18 working procedure can be a baseline
· Band list and power classes are based on operators and certification bodies requests, e.g, 1Tx bands at n3, n5, n7, n8, 2Tx focus on non-coherent UE at bands n41 and n78
· Specify TRP TRS requirements and recommended tolerance for non-handheld UE (2nd priority)  
· Consider RedCap UE requirements
· Consider XR OTA requirements 
Observation 1: If XR OTA requirements is considered as Rel-19 scope, RAN should also discuss how to reflect the agreed high-level guidance on XR OTA requirements in the WID:
· It is agreed to specify OTA TRS requirements per band for both 4Rx XR and 2Rx XR for the NR bands which are mandatorily to support 4Rx based on measurement campaign of 4Rx XR, considering the performance degradation value for 2Rx based on 4Rx measurement campaign.

For FR1 OTA WI- MIMO OTA topic:
Proposal 3: Consider the following high-level objectives for Rel-19 MIMO OTA test method: 
· Study enhanced FR1 MIMO OTA test method with dynamic channel model
· Including general aspects, e.g., Channel Model, Channel model validation, MU impacts, testing time reduction
· Study new performance metric under dynamic channel model, if necessary
· The defined 16-probe MPAC system configuration is baseline
· Develop the preliminary Measurement Uncertainty (MU) assessment of the above test methodology
· Study Multi-transmission/reception point (multi-TRP) test scenarios for FR1 MIMO OTA (2nd priority)
Proposal 4: Consider the following performance part objectives for Rel-19 MIMO OTA requirements work: 
· Specify new FR1 MIMO OTArequirements for handheld UE at other NR bands based on operators/certification bodies demand (2Rx and 4Rx)
· The requirements are specified based on legacy Rel-17 MPAC test method
· Specify new requirements for non-handheld UE (2nd priority)

For FR2 OTA SI:
Proposal 5: Consider the following high-level objectives for Rel-19 FR2 OTA test method SI: 
· Study enhanced FR2 OTA test method for STxMP for non-handheld UE
· Including general aspects, e.g., definition of “beam peak” for STxMP, test configurations, MU, testing time reduction
· Selecting proper AoA pairs for verification perspective 
· Consider testability issues, e.g., whether the TE can distinguish the power of different beams 
· Study FR2 OTA testability for AI/ML (a RAN check point is needed to further refine the detailed objectives based on progress of AL/ML WI)
· Develop the preliminary Measurement Uncertainty (MU) assessment of the above test methodologies

The summarized motivation and objectives for above topics are also listed in Annex part.
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Annex 1: FR1 OTA enhancement WI objectives
Motivation:
1) FR1 TRP TRS topic:
OTA performance verification for XR devices and NTN (IoT and NR) have collected strong interests from industry, it is much valuable and urgent to develop OTA test method for these UE types. Due to new form factor and new usage scenarios, especially for NTN, proper new performance metric should be studied and defined. In addition, current head phantom is not applicable to XR glass, potential new phantoms should be defined to verify XR OTA performance properly. 
The 2Tx test method for FR1 TRP TRS was introduced in Rel-18. However, the specified test method is not applicable to advanced UE features with more Tx chains, e.g., up to 4Tx. The corresponding OTA test method and potential new performance metric is the key to verify the end-to-end radiated performance of this advanced UE features.
OTA testing time is always a key problem for increased number of bands, testing time reduction solutions for AC and RC should also be defined.
Regarding TRP TRS requirements, many requests from operators and vendors on bands support UL-MIMO were seen, devices supporting 2Tx have been widely commercialized in the global market to enhance the performance of NR networks overall. Thus, developing radiated requirements for UEs which are capable of 2Tx is a priority for the industry. More bands requirements for 1Tx are also needed based on operators and certification bodies request to minimize the gap of this area.
2) FR1 MIMO OTA topic:
Rel-18 FR1 MIMO OTA has defined the test method and channel model validation method for 16-probes MPAC system. The specified channel models are “static” without dynamic characteristics, e.g., simulation of UE moving, dynamically changing clusters parameters. It is valuable to study the dynamic channel model in Rel-19 to make FR1 MIMO OTA test case being more close to real scenarios.
Regarding MIMO OTA requirements, more NR bands requirements (with current static channel model) based on operators requests is a priority.

Core part:
· TRP TRS Test method enhancement:
· Study enhanced OTA test method and radiated performance metrics for XR devices and NTN devices (NR NTN and IoT NTN)
· Including general aspects, e.g., usage scenarios, phantoms, MU, testing time reduction (e.g., AC single point offset method, and RC reduced number of samples)
· For NTN device, handheld is the 1st priority, the radiated performance metric is not limited to TRP/TRS (e.g., TRP/partial TRP, EIRP, or others)
· Enhanced test method and performance metric to support multi-Tx, e.g., up to 4Tx
· Consider proper TPMI index selection for test configurations
· Enhanced CA test method to support CA combination with more DL/UL carriers, e.g., at least 2DL/2UL. (2nd priority)
· Also consider CA combination with radiated MSD issue 
· Develop the preliminary Measurement Uncertainty (MU) assessment of the above test methodologies 
· MIMO OTA Test method enhancement:
· Study enhanced FR1 MIMO OTA test method with dynamic channel model
· Including general aspects, e.g., Channel Model, Channel model validation, MU impacts, testing time reduction
· Study new performance metric under dynamic channel model, if necessary
· The defined 16-probe MPAC system configuration is baseline
· Develop the preliminary Measurement Uncertainty (MU) assessment of the above test methodology
· Study Multi-transmission/reception point (multi-TRP) test scenarios for FR1 MIMO OTA (2nd priority)

Performance part:
· TRP TRS requirements:
· Specify TRP TRS requirements and recommended tolerance for handheld UE with NR 1Tx and 2Tx 
· 2Tx lab alignment activity is needed, Rel-18 working procedure can be a baseline
· Band list and power classes are based on operators and certification bodies requests, e.g, 1Tx bands at n3, n5, n7, n8, 2Tx focus on non-coherent UE at bands n41 and n78
· Specify TRP TRS requirements and recommended tolerance for non-handheld UE (2nd priority)  
· Consider RedCap UE requirements
· Consider XR OTA requirements 
· MIMO OTA requirements:
· Specify new FR1 MIMO OTArequirements for handheld UE at other NR bands based on operators/certification bodies demand (2Rx and 4Rx)
· The requirements are specified based on Rel-17 MPAC test method
· Specify new requirements for non-handheld UE (2nd priority)



Annex 2: FR2 OTA enhancement SI objectives
Motivation:
The FR2 STxMP core requirements have been specified in Rel-18, however, the OTA testability issue has been raised by companies but not discussed. To resolve the test issue and make this UE feature testable, it is valuable to study the test method for FR2 multi-Tx.
Rel-18 specified the maximum output power, maximum power reduction/additional power reduction and configured output power for sTxMP in the spec, but there are still many challenges on how to verify these requirements. The first issue is about the beam peak definition and peak searching testability. 
The second issue is that all the requirements are defined based on per TCI states, which means the TE needs to distinguish the signal from different beams, which means that the TE may need to exhaust all beam pairs under all directions to check the power compliance which looks like impossible to achieve. Proper Tx pair should be selected for verification purposes.
In addition, as discussed in AI/ML WI, the beam management is considering large amount of FR2 beams, whether it is testable or not in FR2 OTA system should be studied and confirmed. Therefore, the requirements related testability issue of AI/ML can be considered in this SI at a later stage.

FR2 OTA enhancement SI objectives:
· Study enhanced FR2 OTA test method for STxMP for non-handheld UE
· Including general aspects, e.g., definition of “beam peak” for STxMP, test configurations, MU, testing time reduction
· Selecting proper AoA pairs for verification perspective 
· Consider testability issues, e.g., whether the TE can distinguish the power of different beams 
· Study FR2 OTA testability for AI/ML (a RAN check point is needed to further refine the detailed objectives based on progress of AL/ML WI)
· Develop the preliminary Measurement Uncertainty (MU) assessment of the above test methodologies
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