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Introduction
This summary covers the discussions for Rel-19 OTA WI.
Topic #1: General and Workplan
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2404169
	Apple
	Observation 1:	2Tx performance work is understood to also necessitate lab alignment procedures for the new non-coherent UL MIMO test metric.
Proposal 1:	Further reduction in the number of bands for TRP/TRS performance part of the work is needed.  The outcome should be captured in a revision of the WID.

	R4-2404650
	vivo, CAICT
	Workplan for Rel-19 OTA WI


Open issues summary
Sub-topic 1-1 General for WI
Issue 1-1-1: Workplan for WI  
· Proposals
· Proposal 1: approve the workplan in R4-2404650 for Rel-19 OTA WI.
· Recommended WF
· Agreeable

Issue 1-1-2: Bands for Rel-19 requirements 
· Proposals
· Proposal 1: Further reduction in the number of bands for TRP/TRS performance part of the work is needed.  The outcome should be captured in a revision of the WID. (Apple)
·  Recommended WF
· Based on agreed TU assessment. Start the performance discussion after RAN4#112. 

Topic #2: XR OTA
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2404167
	Apple
	Observation 1:	TRP/TRS test methodology work should take the “Two Rx antenna port XR UE” definition into account.


Proposal 1:	Liaison with CTIA on the topic of XR headworn device phantom development is encouraged to ensure harmonized testing ecosystems across certification bodies.


	R4-2404277
	Huawei, HiSilicon
	Proposal 1: send an LS to CTIA on the availability of CTIA OTA test plan with XR devices and use of head phantom by 3GPP. A draft LS is included in the Annex of R4-2404277.
Proposal 2: the parameter cellBarred2RxXR-r18 (ENUMERATED) should be set to {false} during OTA tests for XR devices with 2Rx.
Proposal 3: use parameter supportOf2RxXR-r18 to identify XR devices with 2Rx.

	R4-2404540
	[bookmark: _Hlk163679525]Meta Ireland
	Proposal 1: The defined test methodologies of TRP/TRS for FR1 non-Redcap XR devices shall be applied to all possible 5G XR device types in figure 1.    
Proposal 2: RAN4 coordinate with CTIA on the head phantom for XR devices.

	R4-2404591
	Samsung
	Proposal 1:	further discuss whether and how to address the potential limited battery volume, e.g. testing with maximum output power or lower power configuration, testing with charging cable,  testing with coarse measurement grid, etc.
Observation 1:	the head phantom is rigid and not flexible, one head phantom size may be only applicable for very limited range of UE size. It might be a question to design numerous head phantoms in different sizes within very small granularity to be matched with different XR UE sizes
[bookmark: _Hlk163680270]Proposal 2:	further discuss if it is feasible to design numerous head phantoms in different sizes within very small granularity
Observation 2:	It may be worth to check the performance gap between free space testing and head phantom testing for XR UE.
Proposal 3:	free space test scenario should not be precluded before head phantom test feasibility is confirmed

	R4-2404651
	vivo
	Observation 1: Regarding test configurations, test procedure and performance metric for XR devices, the spec impact is small and only potential applicability clarification update is needed. 
Proposal 1: For head-phantom-based XR OTA test method, RAN4 approve the LS and collaborate with CTIA on this topic as early as possible. 
Proposal 2: For Free Space, the positioning guideline of XR device should be studied. The corresponding UE mechanical mode description should also be defined.
Proposal 3: RAN4 should further study proper testing time reduction solutions for XR OTA testing, e.g., fast sensitivity searching approach.

	R4-2405177
	OPPO
	Observation 1: TRP and TRS, evaluation of the whole spherical radiated performance, are proper performance metrics for XR devices.
Observation 2: The suitable test scenario for XR devices is worn-on-head, rather than Free Space
Observation 3: XR devices can reuse the configuration specified for smartphone TRP TRS measurement.
Proposal: Specify the head phantom fit for XR devices with the first priority.

	R4-2405398
	Qualcomm Incorporated
	Proposal 1: Test method, test configurations and measurement grid for 1Tx/2Tx handheld UE with SA mode should be considered as the baseline for 1Tx/2Tx XR devices OTA testing.
Proposal 2: RAN4 to send an LS to CTIA checking the status and workplan for head phantom for XR devices.

	R4-2405457
	CAICT, SAICT
	Proposal 1: Regarding UE use scenarios for TRP TRS test, using head phantom for non-Readcap head-worn XR devices.
Observation 1: In CTIA, operators have shown interest in AR/VR head phantom development but considered it a low priority due to the current workload of the NFP SWG. No information or technique updates in NFP SWG have been provided since September 2023.
Proposal 2: A LS should be sent to CTIA, proposing collaboration and seeking information about the anticipated timeline for XR head phantom development. 
Proposal 3：If the anticipated timeline of CTIA does not align with the R19 timeline of 3GPP, alternative solutions need to be considered. 

	R4-2404654
	vivo, Keysight
	LS to CTIA on Head Phantoms for XR devices OTA testing


Open issues summary
Sub-topic 2-1 XR Head phantom related topics
Issue 2-1-1: Head phantom for XR devices 
· Proposals
· Proposal 1: Specify the head phantom for XR devices is a key task. Send LS to CTIA for XR head phantom collaboration. (vivo, Keysight, Apple, Huawei, HiSilicon, Meta, Qualcomm, CAICT, SAICT, OPPO) 
· Recommended WF
· Send a LS to CTIA on collaboration for XR head phantom development.
[bookmark: _Hlk102066899]

[bookmark: _Hlk163679333]Moderator: R4-2404654 and R4-2404277 share draft LS to CTIA. Suggest to use R4-2404654 as starting point to collect update views, if any.
Issue 2-1-2: draft LS to CTIA on XR head phantom
· Proposals
· Proposal 1: Approve the LS to CTIA on Head Phantoms for XR devices OTA testing in R4-2404654. (moderator)  
· Recommended WF
· Agreeable. Update wording, if necessary.

Issue 2-1-3: RAN4 views on XR head phantom
· Proposals
· Proposal 1: Further discuss if it is feasible to design numerous head phantoms in different sizes within very small granularity. (Samsung)  
· Recommended WF
· Collecting views, agreements on head phantoms can further coordinate with CTIA, for consideration.

Issue 2-1-4: Alternative solution on XR head phantom
· Proposals
· Proposal 1: If the anticipated timeline of CTIA does not align with the R19 timeline of 3GPP, alternative solutions need to be considered. (CAICT)  
· Recommended WF
· Better to wait for CTIA reply first and then discuss alternative solution, if necessary.

Sub-topic 2-2 XR test scnarios and configurations
Issue 2-2-1: XR device type 
· Proposals
· Proposal 1: The defined test methodologies of TRP/TRS for FR1 non-Redcap XR devices shall be applied to all possible 5G XR device types in figure 1. (Meta)
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Figure 1. XR Devices Form Factor
· Recommended WF
· Collecting feedback to conclude initial views on XR UE type.

Issue 2-2-2: Phantom-based XR test scenarios  
· Proposals
· Proposal 1: Regarding UE use scenarios for TRP TRS test, using head phantom for non-Readcap head-worn XR devices. (CAICT)
· Proposal 2: It may be worth to check the performance gap between free space testing and head phantom testing for XR UE. (Samsung)
· Recommended WF
· Discuss and confirm both Head-worn and Free space are valuable 

Issue 2-2-3: Free-space-based XR test scenarios  
· Proposals
· Proposal 1: Free space test scenario should not be precluded before head phantom test feasibility is confirmed. (Samsung)
· Proposal 2: For Free Space, the positioning guideline of XR device should be studied. The corresponding UE mechanical mode description should also be defined. (vivo)
· Recommended WF
· RAN4 further study details for free XR space scenario 

Issue 2-2-4: XR test methodology  
· Proposals
· Proposal 1: Test method, test configurations and measurement grid for 1Tx/2Tx handheld UE with SA mode should be considered as the baseline for 1Tx/2Tx XR devices OTA testing. (Qualcomm)
· Proposal 2: the parameter cellBarred2RxXR-r18 (ENUMERATED) should be set to {false} during OTA tests for XR devices with 2Rx. Use parameter supportOf2RxXR-r18 to identify XR devices with 2Rx. (Huawei)
· Recommended WF
· Collecting views on test configurations, measurement grids, parameters

Sub-topic 2-3 Testing time reduction for XR OTA 
Issue 2-3-1: Testing time reduction solutions  
· Proposals
· Proposal 1: Further discuss whether and how to address the potential limited battery volume, e.g. testing with maximum output power or lower power configuration, testing with charging cable, testing with coarse measurement grid, etc. (Samsung)
· Proposal 2: RAN4 should further study proper testing time reduction solutions for XR OTA testing, e.g., fast sensitivity searching approach. (vivo)
· Recommended WF
· Collecting initial views on potential options for testing-time-reduction solutions

Topic #3: NTN OTA
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	Rev of R4-2404168
	Apple
	Observation 1:	Further discussion is needed to collect inputs on usage conditions and scenarios which can impact the definition of the TRP/TRS metric for NR/IoT NTN devices.

Proposal 1:	It is proposed to prioritize the browsing mode (with hand phantom) test condition for NR/IoT NTN devices.
Proposal 2:	NR/IoT NTN radiated requirements shall be verified when Doppler conditions are set to zero and delay conditions are set to constant for all types of satellites.
Proposal 3:	Evaluate the need for separate metrics for NR/IoT NTN UEs based on their support for either GSO or NGSO or both. Also evaluate applicability of the test method specific to the NR/IoT NTN UE type (supports either GSO or NSGO or both).


	R4-2404278
	Huawei, HiSilicon
	Proposal 1: test NTN devices in both browsing and talk modes.
Proposal 2: consider WRP and WRS defined in R4-2404278 as performance metrics for NTN devices.
Proposal 3: consider EIRP and EIS CDF percentile thresholds as performance metrics for NTN devices.
Proposal 4: NTN browsing mode is tested with data rate of 3 kbps and NTN talk mode is tested with VoIP with AMR 4.75 kbps.
Proposal 5: Decide if above 10 GHz bands are included in the NTN work item or not, because test methodologies or performance metrics may differ.
Proposal 6: limit the test campaign in the NTN work item to PC3 UE and derive PC2 performance metrics from those of PC3.
Proposal 7: limit the test campaign in the NTN work item to bandwidth above 5MHz and derive performance metrics of less than 5 MHz bandwidth from those above 5 MHz bandwidth.

	R4-2404554
	Xiaomi
	Observation 1: Different types of UE may have different size and or different antenna performance, it can be expected there would be different OTA test methods and OTA performance.
Proposal 1: it is proposed a consensus should be made first on which UE types would be considered in R19. 
Proposal 2: the handheld UE without external antenna shall be considered as one of UE types in R19.
Observation 2: even for the same FR1 bands, due to different form factor or having external antenna or not, some UE may have high directional antenna, while some UE may have low directional antenna.
Observation 3: the following two issue need to be discussed for NTN UE when developing test methods.
1. whether to adopt a uniform OTA test method or separate OTA test method for different NTN UE types.
2. how to reflect the directional antenna in the OTA test.

	R4-2404555
	Xiaomi
	N/A

	R4-2404592
	Samsung
	Observation 1:	For NTN UE, only half sphere or less matters, so a directional performance metric looks more appropriate than TRP TRS in whole sphere.
Proposal 1:	further discuss if the new performance metric should be the same or can be different for mobile NTN UE and fixed NTN UE, and if mobile NTN UE can be focused on with priority
Proposal 2:	the performance metric for NTN UE OTA test should be compatible with different UE implementations including UEs with multi-antenna and/or beam forming
Proposal 3:	further discuss the performance metric for mobile NTN UE OTA among following options
· Option 1: integrated power/sensitivity within declared half sphere
· Option 2: peak EIRP/EIS only
· Option 3: peak EIRP/EIS + X%-tile spherical coverage within declared half sphere
· Option 4: peak EIRP/EIS + Y%-tile spherical coverage from whole sphere

	R4-2404652
	vivo
	Proposal 1: For NTN UE type and power class, this OTA WI consider the UE type up to Rel-18 as first priority. However, it is also valuable to consider generic performance metric for future application to high power UEs.
Proposal 2: For NR NTN, RAN4 discuss and decide whether different performance metric should be considered for different FR1 UE type, e.g., handheld and VSAT.
Proposal 3: Consider the following aspects as starting point for performance metric discussion:
· Consider a general framework for each UE type, to specify performance metric for different use cases / power classes, e.g., a set of metric for Handheld, and other set for FR1 VSAT-like UE.
· Consider the assumption: UE elevation angles for NTN are typically >20°, in majority of cases.
· Consider TRP, TRS, EIRP, and EIS as starting point. Further discuss other performance metric based on NTN usage scenarios, e.g., directivity requirements, Antenna Gain. 
Observation 1: Current TRP TRS test system can cover all NR NTN and IoT NTN bands. 
Proposal 4: RAN4 should define detailed test parameters for each band, e.g., CBW, SCS, Modulation, RB allocation, for both NR-NTN and IoT-NTN. Alignment with conducted test parameters should be considered. Input from satellite operators is encouraged.
Proposal 5: NR NTN Handheld UE could reuse the same usage scenario as TN Handheld as a starting point for discussion, i.e., FS, BHH, Hand only. 
Proposal 6: For other NR-NTN UE type, and IoT-NTN UE types, RAN4 should future study the proper usage scenarios. Input from satellite operators is encouraged. 

	R4-2405178
	OPPO
	Proposal 1: Different performance metrics should be defined for high earth orbit (such as GEO) and low earth orbit (i.e. LEO) due to they have different requirements on the radiating characteristics.
Proposal 2: Soft-assistant function should be considered and included into the enhanced test methodology development.

	R4-2405399
	Qualcomm Incorporated
	Proposal 1: RAN4 should discuss the target UE form factors and corresponding size, antenna design, etc., for IoT NTN OTA testing.
Proposal 2: Conical TRP/EIRP for Tx and conical TRS/EIS for Rx could be considered as the starting point for the metric of NTN device OTA testing. FFS on the range of q and f.  
Proposal 3: In NTN OTA testing, the test method should not limit UE implementation on pol., and whether the antenna is shared or separate from TN antenna. Meanwhile, from TE PoV, the test setup should support different UE implementation on the antenna design.
Proposal 4: UE vendors are encouraged to provide feedback on the other aspects including TAS, number of Tx antenna, etc, that affect NTN radiated performance.

	R4-2405458
	CAICT, SAICT
	Proposal 1: RAN4 should decide whether the same performance metrics and usage scenarios are applicable across different types of FR1 NTN devices and different types of satellite orbits. 
Proposal 2: Focus on the NTN OTA testing methodology for smartphones in phase1, and further decide whether this testing method can be extended to other types of FR1 NTN devices.
Proposal 3:	Adopting a directional antenna pattern as the starting point for the antenna characteristics of an FR1 NTN device.
Proposal 4: Take UIRP and UHIS as the as the starting point for the performance metric of devices using directional antenna.
Proposal 5：Further discuss whether a smaller angle of test scan can be used or whether a EIRP/EIS CDF-like performance metric and be considered.


Open issues summary
Sub-topic 3-1 UE type and usage scenarios for NTN (NR-NTN and IoT-NTN)
Issue 3-1-1: UE type for NR-NTN 
· Proposals
· Proposal 1: it is proposed a consensus should be made first on which UE types would be considered in R19. The handheld UE without external antenna shall be considered as one of UE types. (Xiaomi) 
· Proposal 2: Consider the UE type up to Rel-18 as first priority. However, it is also valuable to consider generic performance metric for future application to high power UEs. (vivo)
· Recommended WF
· Suggest to list potential high prioritized UE types for next-step analysis.

Issue 3-1-2: UE type for IoT-NTN 
· Proposals
· Proposal 1: RAN4 should discuss the target UE form factors and corresponding size, antenna design, etc., for IoT NTN OTA testing. (Qualcomm) 
· Recommended WF
· TBA

Issue 3-1-3: Usage scenarios for NR-NTN and IoT-NTN handheld UE 
· Proposals
· Proposal 1: It is proposed to prioritize the browsing mode (with hand phantom) test condition for NR/IoT NTN devices. (Apple) 
· Proposal 2: Test NTN devices in both browsing and talk modes. (Huawei)
· Proposal 3: NR NTN Handheld UE could reuse the same usage scenario as TN Handheld as a starting point for discussion, i.e., FS, BHH, Hand only. (vivo)
· Recommended WF
· Collecting views on potential scenarios 

Issue 3-1-4: Usage scenarios for other NTN UE types (those may not be high-prioritized) 
· Proposals
· Proposal 1: For other NR-NTN UE type, and IoT-NTN UE types, RAN4 should future study the proper usage scenarios. Input from satellite operators is encouraged. (vivo)
· Recommended WF
· Collecting information on other NTN UE types


Sub-topic 3-2 UE performance metric 
Issue 3-2-1: whether RAN4 should consider different performance metric for different UE types or satellite orbits
· Proposals
· Proposal 1: further discuss if the new performance metric should be the same or can be different for mobile NTN UE and fixed NTN UE, and if mobile NTN UE can be focused on with priority. (Samsung)
· Proposal 2: For NR NTN, RAN4 discuss and decide whether different performance metric should be considered for different FR1 UE type, e.g., handheld and VSAT. (vivo)
· Proposal 3: RAN4 should decide whether the same performance metrics and usage scenarios are applicable across different types of FR1 NTN devices and different types of satellite orbits. (CAICT)
· Proposal 4: Evaluate the need for separate metrics for NR/IoT NTN UEs based on their support for either GSO or NGSO or both. Also evaluate applicability of the test method specific to the NR/IoT NTN UE type (supports either GSO or NSGO or both). (Apple)
· Proposal 5: Different performance metrics should be defined for high earth orbit (such as GEO) and low earth orbit (i.e. LEO) due to they have different requirements on the radiating characteristics. (OPPO)
· Recommended WF
· Discuss and distinguish major difference of performance required for different UE type and/or satellite orbits

Issue 3-2-2: Proper performance metric for NR-NTN 
· Proposals
· Proposal 1: further discuss the performance metric for mobile NTN UE OTA among following options. (Samsung)
· Option 1: integrated power/sensitivity within declared half sphere
· Option 2: peak EIRP/EIS only
· Option 3: peak EIRP/EIS + X%-tile spherical coverage within declared half sphere
· Option 4: peak EIRP/EIS + Y%-tile spherical coverage from whole sphere
· Proposal 2: Consider the following aspects as starting point for performance metric discussion (vivo)
· Consider a general framework for each UE type, to specify performance metric for different use cases / power classes, e.g., a set of metric for Handheld, and other set for FR1 VSAT-like UE.
· Consider the assumption: UE elevation angles for NTN are typically >20°, in majority of cases.
· Consider TRP, TRS, EIRP, and EIS as starting point. Further discuss other performance metric based on NTN usage scenarios, e.g., directivity requirements, Antenna Gain.
· Proposal 3: Consider the following aspects for NTN performance metric. (Huawei)
· consider WRP and WRS defined in R4-2404278 as performance metrics for NTN devices
· consider EIRP and EIS CDF percentile thresholds as performance metrics for NTN devices
· Proposal 4: Conical TRP/EIRP for Tx and conical TRS/EIS for Rx could be considered as the starting point for the metric of NTN device OTA testing. FFS on the range of q and f. (Qualcomm)
· Proposal 5: Consider the following aspects for NTN performance metric (CAICT)
· Adopting a directional antenna pattern as the starting point for the antenna characteristics of an FR1 NTN device.
· Take UIRP and UHIS as the as the starting point for the performance metric of devices using directional antenna.
· Further discuss whether a smaller angle of test scan can be used or whether a EIRP/EIS CDF-like performance metric and be considered.
· Recommended WF
· Collecting initial candidate options as starting point

Sub-topic 3-3 NTN OTA test methodologies 
Issue 3-3-1: Test method for NR-NTN and IoT-NTN 
· Proposals
· Proposal 1: the performance metric for NTN UE OTA test should be compatible with different UE implementations including UEs with multi-antenna and/or beam forming. (Samsung)
· Proposal 2: In NTN OTA testing, the test method should not limit UE implementation on pol., and whether the antenna is shared or separate from TN antenna. Meanwhile, from TE PoV, the test setup should support different UE implementation on the antenna design. (Qualcomm)
· Proposal 3: Focus on the NTN OTA testing methodology for smartphones in phase1, and further decide whether this testing method can be extended to other types of FR1 NTN devices. (CAICT)
· Proposal 4: Decide if above 10 GHz bands are included in the NTN work item or not, because test methodologies or performance metrics may differ. (Huawei)
· Proposal 5: the following two issue need to be discussed for NTN UE when developing test methods. (Xiaomi)
· whether to adopt a uniform OTA test method or separate OTA test method for different NTN UE types
· how to reflect the directional antenna in the OTA test
· Recommended WF
· Collecting views

Issue 3-3-2: Test parameters for NR-NTN and IoT-NTN 
· Proposals
· Proposal 1: RAN4 should define detailed test parameters for each band, e.g., CBW, SCS, Modulation, RB allocation, for both NR-NTN and IoT-NTN. Alignment with conducted test parameters should be considered. Input from satellite operators is encouraged. (vivo)
· Proposal 2: NR/IoT NTN radiated requirements shall be verified when Doppler conditions are set to zero and delay conditions are set to constant for all types of satellites. (Apple)
· Proposal 3: NTN browsing mode is tested with data rate of 3 kbps and NTN talk mode is tested with VoIP with AMR 4.75 kbps. (Huawei)
· Recommended WF
· Collecting views on potential test parameters those are different from TN handheld

Issue 3-3-3: Settings of UE  
· Proposals
· Proposal 1: Soft-assistant function should be considered and included into the enhanced test methodology development. (OPPO)
· Proposal 2: UE vendors are encouraged to provide feedback on the other aspects including TAS, number of Tx antenna, etc, that affect NTN radiated performance. (Qualcomm)
· Recommended WF
· Collecting views on potential specific settings for NR-NTN and IoT-NTN UEs

Issue 3-3-4: test campaign of NTN UE  
· Proposals
· Proposal 1: limit the test campaign in the NTN work item to PC3 UE and derive PC2 performance metrics from those of PC3. (Huawei)
· Proposal 2: limit the test campaign in the NTN work item to bandwidth above 5MHz and derive performance metrics of less than 5 MHz bandwidth from those above 5 MHz bandwidth. (Huawei)
· Recommended WF
· TBA

Topic #4: FR1 dynamic MIMO OTA 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2404142
	Keysight Technologies UK Ltd
	Observation 1: The measurement results demonstrate the ability to rank devices, the ability to not just assess antenna performance, and the efficacy of FOMs selected.
Proposal 1: Harmonize the FR1 dynamic MIMO OTA methodologies developed in different SDOs (CTIA and 3GPP) as much as possible
Proposal 2: 3GPP to adopt the UMa and/or the UMi route waypoint parameterization and dynamic channel modeling concept from CTIA with link adaptation
Proposal 3: 3GPP to discuss on whether to adopt the SIR-based test approach (to align with CTIA) or the UE noise-limited approach
Proposal 4: 3GPP to adopt the same/similar performance metrics of TMT and CTMT.
Proposal 5: 3GPP to adopt the same channel model validation procedures as CTIA.
Proposal 6: 3GPP to adopt the continuous, two-probe interference technique.
Proposal 7: 3GPP to re-use the MPAC system with uniformly spaced probes from 38.827, 38.151 and as suggested in the WID [1].
Proposal 8: 3GPP to adopt the four device orientations DMP, DML (both left and right tilt), and DMSU and four rotations (0°, 90°, 180°, 270°) per orientation.

	R4-2404198
	Apple
	Proposal 1:	RAN4 should consider CTIA progress on the topic of FR1 MIMO OTA with dynamic channel model, with the objective to align on the common technical aspects of both test plans.

	R4-2404279
	Huawei, HiSilicon
	Proposal 1: dynamic channel model should consist of number of segments with fixed channel models available in 3GPP.
Proposal 2: the number of segments in a dynamic channel should be in the range of [8] to [12].
Proposal 3: parameters would need to be interpolated between segments to ensure continuity of dynamic channels.
[bookmark: _Hlk163683207]Proposal 4: Pathloss variation in a dynamic model should account for achievable chamber dynamic range.
Proposal 5: A dynamic channel should balance between high and low throughput segments by using lengths of corresponding segments.
Proposal 6: Throughput CDF can be a good candidate for performance metric with either a fixed percentile or a combination of a number of percentiles.

	R4-2404593
	Samsung
	Observation 1:	the interpretation of dynamic MIMO OTA includes both dynamic channel model and dynamic scheduling (e.g. MCS, rank, precoding)
Proposal 1:	For dynamic channel model, prioritize UMa scenario, and take CTIA outcome as reference.
Proposal 2:	For dynamic scheduling on MCS, rank, and PDSCH MIMO precoding, reuse the Variable Reference Channel (VRC) in clause A.10 of TR 37.901-5 as applicable
Observation 2:	in static MIMO OTA, the measured downlink signal power (sensitivity) at pre-defined throughput is as performance metric; in dynamic MIMO OTA, the measured throughput under pre-defined power profile is as performance metric.
Proposal 3:	For dynamic MIMO OTA, the measured throughput under pre-defined power profile is as performance metric

	R4-2404653
	vivo
	Proposal 1: RAN4 should first discuss whether link adaption is applied to UE or not. 
Proposal 2: If link adaption applied in the dynamic channel model system, RAN4 should discuss how to ensure the consistency of different test equipment/test system on Scheduling Algorithm.
Proposal 3: RAN4 should not reopen the basic channel modeling discussions in TR 38.901 to general new CDL models. 
Proposal 4: Using CDL models defined in TR 38.827 as starting point to generate the dynamic channel model.
Proposal 5: When developing dynamic channel models and validation procedure, RAN4 should take minimizing industry fragmentation into account.

	R4-2405400
	Qualcomm Incorporated
	Proposal 1: RAN4 to consider the following aspects regarding the dynamic OTA modelling:
· How to create a drive route, DoT (Direction of Travel), velocity, AoA, etc, parameters
· How to define the midway points on the drive route
· How to interpolate channel parameters for continuous channel modelling
· Whether/how to change UE orientation, such as via switching the probes and/or UE positioner
· Other aspects are not precluded
Proposal 2: The CDF of UE throughput could be considered as the starting point for performance metric of FR1 dynamic MIMO OTA testing.

	R4-2405470
	CAICT, SAICT
	Proposal 1: RAN4 should define dynamic channel models which emulate typical real-world scenarios with time-varying multi-path propagation conditions, based on CDL channel models defined in TR 38.901 and TR 38.827.  The following general principles should be considered: 
· The performance of “good” and “bad” UEs can be effectively differentiated under the dynamic channel models.
· The test time should be kept within an acceptable level.
Proposal 2: RAN4 should consider introducing dynamic link adaptation schemes, e.g., variable MCS/rank/MIMO precoding by the BS emulator/gNB. 
Proposal 3: RAN4 should adopt noise-limited environmental condition to maintain consistency with 3GPP static LTE and NR MIMO OTA test methodologies. 
Proposal 4: Define a 30-cm QZ/test zone size for dynamic FR1 MIMO OTA testing, to match the QZ/test zone size of NR FR1 TRP/TRS testing and LTE MIMO OTA testing.  


Open issues summary
Sub-topic 4-1 Dynamic channel model generation and validation methodology
Issue 4-1-1: Framework for dynamic Channel model generation 
· Proposals
· Proposal 1: dynamic channel model should consist of number of segments with fixed channel models available in 3GPP. (Huawei) 
· the number of segments in a dynamic channel should be in the range of [8] to [12].
· parameters would need to be interpolated between segments to ensure continuity of dynamic channels
· Pathloss variation in a dynamic model should account for achievable chamber dynamic range
· A dynamic channel should balance between high and low throughput segments by using lengths of corresponding segments
· Proposal 2: RAN4 should not reopen the basic channel modeling discussions in TR 38.901 to general new CDL models. Using CDL models defined in TR 38.827 as starting point to generate the dynamic channel model. (vivo)
· Proposal 3: RAN4 to consider the following aspects regarding the dynamic OTA modelling. (Qualcomm)
· How to create a drive route, DoT (Direction of Travel), velocity, AoA, etc, parameters
· How to define the midway points on the drive route
· How to interpolate channel parameters for continuous channel modelling
· Whether/how to change UE orientation, such as via switching the probes and/or UE positioner
· Other aspects are not precluded
· Proposal 4: RAN4 should define dynamic channel models which emulate typical real-world scenarios with time-varying multi-path propagation conditions, based on CDL channel models defined in TR 38.901 and TR 38.827.  The following general principles should be considered: (CAICT)
· The performance of “good” and “bad” UEs can be effectively differentiated under the dynamic channel models.
· The test time should be kept within an acceptable level.
· Recommended WF
· Collecting views

Issue 4-1-2: Alignment of dynamic channel model (and validation procedure?) in different SDOs 
· Proposals
· Proposal 1: Harmonize the FR1 dynamic MIMO OTA methodologies developed in different SDOs (CTIA and 3GPP) as much as possible. 3GPP to adopt the UMa and/or the UMi route waypoint parameterization and dynamic channel modeling concept from CTIA with link adaptation. (Keysight) 
· Proposal 2: RAN4 should consider CTIA progress on the topic of FR1 MIMO OTA with dynamic channel model, with the objective to align on the common technical aspects of both test plans. (Apple)
· Proposal 3: When developing dynamic channel models and validation procedure, RAN4 should take minimizing industry fragmentation into account. (vivo)
· Proposal 4: For dynamic channel model, prioritize UMa scenario, and take CTIA outcome as reference. (Samsung)
· Recommended WF
· TBA

Issue 4-1-3: Whether dynamic link adaption is adopted  
· Proposals
· Proposal 1: Harmonize the FR1 dynamic MIMO OTA methodologies developed in different SDOs (CTIA and 3GPP) as much as possible. 3GPP to adopt the UMa and/or the UMi route waypoint parameterization and dynamic channel modeling concept from CTIA with link adaptation (Keysight) 
· Proposal 2: RAN4 should consider introducing dynamic link adaptation schemes, e.g., variable MCS/rank/MIMO precoding by the BS emulator/gNB. (CAICT)
· Proposal 3: For dynamic scheduling on MCS, rank, and PDSCH MIMO precoding, reuse the Variable Reference Channel (VRC) in clause A.10 of TR 37.901-5 as applicable. (Samsung)
· Proposal 4: If link adaption applied in the dynamic channel model system, RAN4 should discuss how to ensure the consistency of different test equipment/test system on Scheduling Algorithm. (vivo)
· Recommended WF
· TBA

Moderator: In the agreed WID, noise-limited environmental condition is the baseline.
Issue 4-1-4: Environmental condition   
· Proposals
· Proposal 1: 3GPP to discuss on whether to adopt the SIR-based test approach (to align with CTIA) or the UE noise-limited approach. (Keysight) 
· 3GPP to adopt the continuous, two-probe interference technique
· Proposal 2: RAN4 should adopt noise-limited environmental condition to maintain consistency with 3GPP static LTE and NR MIMO OTA test methodologies. (CAICT)
· Recommended WF
· TBA

Issue 4-1-5: Dynamic channel model validation methodology   
· Proposals
· Proposal 1: 3GPP to adopt the same channel model validation procedures as CTIA. (Keysight) 
· Recommended WF
· TBA

Sub-topic 4-2 Test system for FR1 dynamic MIMO OTA
Issue 4-2-1: Test system for FR1 dynamic MIMO OTA 
· Proposals
· Proposal 1: 3GPP to re-use the MPAC system with uniformly spaced probes from 38.827, 38.151 and as suggested in the WID. (Keysight)
· Recommended WF
· Agreeable. 

Issue 4-2-2: Test zone of test system for dynamic channel model 
· Proposals
· Proposal 1: Define a 30-cm QZ/test zone size for dynamic FR1 MIMO OTA testing, to match the QZ/test zone size of NR FR1 TRP/TRS testing and LTE MIMO OTA testing. (CAICT)
· Recommended WF
· The test zone is highly related to specific channel models. Collecting views on the acceptable criteria (e.g., Spatial Correlation deviation) for dynamic channel model generation in the chamber to support 30-cm Test Zone

Sub-topic 4-3 UE Performance metric 
[bookmark: _Hlk163683040]Issue 4-3-1: UE performance metric for dynamic MIMO OTA testing 
· Proposals
· Proposal 1: 3GPP to adopt the same/similar performance metrics of TMT and CTMT. (Keysight)
· Propsoal 2: Throughput CDF can be a good candidate for performance metric with either a fixed percentile or a combination of a number of percentiles. (Huawei)
· Proposal 3: For dynamic MIMO OTA, the measured throughput under pre-defined power profile is as performance metric. (Samsung)
· Proposal 4: The CDF of UE throughput could be considered as the starting point for performance metric of FR1 dynamic MIMO OTA testing. (Qualcomm)
· Recommended WF
· Collecting views.

Issue 4-3-2: UE orientations for dynamic MIMO OTA testing 
· Proposals
· Proposal 1: 3GPP to adopt the four device orientations DMP, DML (both left and right tilt), and DMSU and four rotations (0°, 90°, 180°, 270°) per orientation. (Keysight)
· Recommended WF
· TBA
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