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Introduction
This FL summary covers the discussions of 6G testability and OTA, capture all the proposals in Tdocs from agenda 8.11. Based on 6G SID and agreed scope in RAN4, this thread discussion scope includes all the testability issues for conducted requirements and OTA requirements for 6G UE/BS requirements (except for sensing requirements), both AI and non-AI cases.
Topic #1: Radiated performance metric
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2600819

	CMCC
	Observation 1: TR 38.834 (Rel-17) extended the SISO OTA test method based on TR 37.902 to adapt to the multi-scenario requirements of NR FR1, and this method and approach can be continued in 6GR.
Observation 2: When conducting Tx antenna switching tests, the design of the anechoic chamber shall also take the design of the chamber antenna into account.
Proposal 1: For the Tx antenna switching test, improvements to the existing anechoic chamber test method are required, while cost issues shall also be taken into account.
Observation 3: Rel-19 conducted research on the dynamic test methodology for MIMO OTA.
Proposal 2: Dynamic test methodologies in MIMO OTA testing should be supported in 6G day1.
Proposal 3: The priority of the frequency around 7 GHz shall be enhanced.

	R4-2600289
	CATT
	Proposal 1:	For FR1 NTN bands in 6G, RAN4 consider evaluating the pros and cons to adopt radiated performance metric as primary metric.
Proposal 2:	For FR2 NTN bands in 6G, adopt partial radiated metrics in place of total radiated metric.
Proposal 3:	Study the OTA test methodologies for high power class for FR1 UEs. And only performance related with the highest supported power class need to be verified.
Observation 1：In FR1 conducted conformance testing, UL SISO and TxD test cases are in parallel. UE will perform either SISO test case or TxD test case for each characteristics based on its own capability.
Observation 2：Developing the TxD test methodology is the essential first step for validating higher power classes such as PC1.5
Proposal 4:	In 6G, the study of TxD radiated performance metric should be considered as high priority.

	R4-2600439
	Xiaomi
	Proposal 1: RAN4 to apply the conducted testing for both UE RF conformance and RRM/Demod tests for the frequencies up to at least 8.4GHz.
Proposal 2: RAN4 to apply the OTA testing for both UE RF conformance and RRM/Demod tests for the frequencies above approximately 15GHz.
Proposal 3: RAN4 to further study the applicability of conducted, OTA, or hybrid tests for the frequencies between approximately 8.4GHz and 15GHz.
Observation 1: The enhancement of SISO OTA testing should remain conformance oriented, focusing on observable radiated performance stability without significantly increasing test complexity or reducing repeatability
Proposal 4: The enhancement of SISO OTA testing should be studied under a controlled manner by introducing limited dynamic conditions such as Tx antenna switching and a small set of representative usage scenarios, while keeping the test implementation-agnostic. 
Observation 2: RAN4 to study an alternative OTA test methodologies that can improve test efficiency while maintaining sufficient accuracy, repeatability, and inter-laboratory comparability.
Observation 3: Measurement grid optimization is considered one of the  directions for improving OTA test efficiency.

	R4-2600687
	vivo
	Proposal 1: The radiated performance metric should be comprehensively studied to better quantify the uplink performance of handheld UEs. Transmit‑switching behavior in the uplink—including Tx‑chain switching, dynamic TPMI configuration, and sensor‑based antenna switching—should be considered as the baseline for 6G radiated performance evaluation (single‑carrier operation). 
Proposal 2: RAN4 should consider defining a harmonized radiated performance metric for UEs that support both TN and NTN services.
Proposal 3: Dynamic MIMO OTA should be considered for 6G UE DL MIMO OTA testing. A corresponding performance metric must be comprehensively studied to accurately quantify realistic UE performance.
Proposal 4: To support the discussion of OTA test methods, especially in test system design, 5G devices can serve as the initial baseline for evaluation, with the understanding that future device categories like AI agents and robots may also be considered. 
Proposal 5: RAN4 could consider the following alternatives for 6G test methods.
· Single point offset approach
· Coarse measurement grid 
· Reverberation chamber
Proposal 6: RAN4 should further study other test methods that can reduce testing time.

	R4-2600906
	Huawei, HiSilicon
	Observation 1: conducted tests for MSD include over the air coupling among antennas. 
Observation 2: OTA tests for MSD would only remove secondary effects of reflections from walls by replacing shielded rooms with anechoic chambers compared to conducted tests.
Observation 3: OTA MSD tests using methodology similar to TRS would not be efficient in terms of test time and cost in view of the number of CA combinations.
Proposal 1: given observations 1 to 3, existing NR conducted MSD tests are adequate as OTA MSD tests would only remove secondary effects of reflections from walls by replacing shielded rooms with anechoic chambers.
Proposal 2: existing NR conducted spurious emission tests are adequate as the only additional benefit from OTA is the use of anechoic chambers instead of shielded rooms.
Proposal 3: use conducted tests for frequencies at or below 15GHz and radiated tests for frequencies above 15GHz.
Proposal 4: based on conclusions from RAN#110, 6G does not need to enlarge NR quiet zone sizes as existing NR quiet zone sizes for FR1 TRP/TRS, VSAT of Ku and Ka bands and FR2 are adequate for various 6G devices.
Proposal 5: use conducted tests for AI non-linearity compensation with all DPD and DPoD combinations; use radiated test for demodulation if variation in antenna efficiency needs to be accounted for; use radiated test for RRM beam switching.
Observation 4: Tx switching is typically triggered by received signal levels, which are impacted by link antenna position. 
Proposal 6: in light of observation 4, do not pursue TRP measurement with Tx switching enabled as it is likely to increase TRP measurement uncertainty.

	R4-2601145
	Samsung
	Observation 1:	multiple antennas operation for uplink transmission or downlink reception is possible to be SISO OTA scenario.
Proposal 1:	For device types with conductive RF core requirements, RAN4 to reuse TRP TRS performance metric for single layer OTA i.e. SISO OTA and to adopt throughput based performance metric (rather than power/sensitivity) for multiple layer OTA i.e. MIMO OTA.
Observation 2:	OTA testing with TAS ON requires specific OTA chamber design (combined measurement antenna and link antenna) and some of existing OTA chamber (separate measurement antenna and link antenna) will not work.
Observation 3:	the test system with combined measurement antenna and link antenna also has the drawback of frequent call drop during testing for some directions with low directional antenna gain (e.g., null points).
Proposal 2:	In order to make the TAS OTA testing more compatible and robust than directly testing TAS, an indirect TAS testing can be a candidate, i.e., testing each Tx antenna separately and then take the envelop pattern of the two Tx antennas as the TRP for TAS ON (aligned with the envelope TRP metric designed for single layer UL MIMO)
Observation 4:	Different from 5G NTN when some smart phones only support short message, voice over NTN will be popularly supported from 6G Day 1.
Proposal 3:	Given NTN voice call will be widely supported and thus both talk mode and browsing mode are expected to be much more popular in 6G than that in 5G, the performance metric can also evolve to adopt full sphere TRP TRS metric for all 6G NTN handheld devices.

	R4-2601334
	Ericsson Korea Partners Co Ltd
	Observation 1. TRP and TRS radiated performance metrics are well suited for devices with a limited number of antennas and with relatively low directivities. They are suitable to characterize devices susceptible of receiving and transmitting signals in any arbitrary directions as IoT devices and traditional handheld devices.
Observation 2. RAN4 has already discussed in the past some other radiated performance metrics for use cases calling for, and it can continue to de so when new use cases or device types arrive.
Proposal 1. Any proposed alternative radiated performance metric should be highly representative of the device usage mode in the field.
Observation 3. Future discussions on radiated performance metrics may benefit from explicitly distinguishing between instantaneous (beam-specific) and effective (beam-averaged) radiated performance metrics.
Proposal 2. Future radiated performance metrics clearly indicate whether they are instantaneous (beam-specific) or effective (beam-averaged).

	R4-2601452
	OPPO
	It is recommended to take the agreed metrics of 5G-A as starting point for studying and specifying 6G NTN OTA performance metrics.
When a NTN terminal supports both arbitrary and specific orientation usage scenarios, full sphere performance metrics should be prioritized.
6G OTA performance metric for multi-Tx UE can follow similar category based on UE capability, e.g. coherent UE, non-coherent UE, etc, according to the conclusion of RAN1.
Non-coherent UE not supporting fullpowerMode1 and  UE with antenna switch can specify 1Tx performance metric.

	R4-2601494
	Qualcomm Incorporated
	Observation 1: The differences introduced by using LP instead of CP measurement antennas are non‑negligible. Test results based on LP measurement antennas cannot accurately reflect UE performance in real NTN deployments.
Observation 2: NTN coverage is highly dependent on UE radiated antenna performance. Therefore, a 6G OTA test setup must support CP measurement antennas to accurately capture realistic UE behavior in NTN scenarios. 
Proposal 1: CP should be supported for 6G NTN UE OTA testing to ensure that measurements represent real NTN deployment performance.
Proposal 2: Consider using LP measurement antennas combined with a 90° quadrature hybrid as an initial solution for CP support. RAN4 should further evaluate the feasibility of automated switching among RHCP, LHCP, and LP.
Proposal 3: Introduce new performance metrics, such as EIRP/EIS‑based metrics, for 6G NTN UE OTA testing.
Proposal 4: RAN4 should further investigate the introduction of EIRP‑ or EIS‑based performance metrics to verify radiated performance for multi‑Tx operation in 6G.


Open issues summary
Sub-topic 1-1 General performance metric for RF/RRM/Demod
Issue 1-1-1: feasibility of radiated/conducted performance metric for UE    
· Proposals
· Proposal 1: Devices operating at frequencies below 10GHz can utilize RF connectors for conductive testing (OPPO)
· It is proposed to apply conductive testing for devices operating at frequencies below 10GHz
· Proposal 2: For the testability around 7GHz, FR1 conduction test should be used as the baseline (CMCC)
· Proposal 3: It is proposed that 10GHz be designated as the lower frequency limitation for supporting antenna beamforming in OTA testing. (CMCC)
· Proposal 4: use conducted tests for frequencies at or below 15GHz and radiated tests for frequencies above 15GHz. (Huawei)
· Proposal 5: RAN4 to apply the conducted testing for both UE RF conformance and RRM/Demod tests for the frequencies up to at least 8.4GHz. (Xiaomi)
· Proposal 6: RAN4 to apply the OTA testing for both UE RF conformance and RRM/Demod tests for the frequencies above approximately 15GHz. (Xiaomi)
· RAN4 to further study the applicability of conducted, OTA, or hybrid tests for the frequencies between approximately 8.4GHz and 15GHz.
· Recommended WF
· Confirm 8.4/10GHz as conducted feasible for UE. 
· Confirm above 15GHz as radiated only for UE. 
· For the frequency between the range, FFS.

Sub-topic 1-2 Radiated performance metric for single-layer Tx/Rx
Issue 1-2-1: Performance metric for single-layer Tx (with multi-antenna or multi-Tx chain)   
· Proposals 
· Proposal 1: In 6G, the study of TxD radiated performance metric should be considered as high priority. (CATT)
· Proposal 2: The radiated performance metric should be comprehensively studied to better quantify the uplink performance of handheld UEs. Transmit‑switching behavior in the uplink, including Tx‑chain switching, dynamic TPMI configuration, and sensor‑based antenna switching, should be considered as the baseline for 6G radiated performance evaluation (single‑carrier operation) (vivo)
· Proposal 3: Any proposed alternative radiated performance metric should be highly representative of the device usage mode in the field. (E///)
· Proposal 4: 6G OTA performance metric for multi-Tx UE can follow similar category based on UE capability, e.g. coherent UE, non-coherent UE, etc, according to the conclusion of RAN1. (OPPO)
· Proposal 5: RAN4 should further investigate the introduction of EIRP‑ or EIS‑based performance metrics to verify radiated performance for multi‑Tx operation in 6G. (Qualcomm)
· Recommended WF
· The performance metric for TxD and UL-MIMO with multi-Tx can follow similar category based on UE capability, it should be studied in 6G day-1. 
· Alternative radiated performance metric should be highly representative of the device usage mode in the field. 
· further investigate the introduction of EIRP‑ or EIS‑based performance metrics to verify radiated performance for multi‑Tx operation

Issue 1-2-2: Performance metric for single-layer Tx (with single-antenna or single-Tx chain)   
· Proposals 
· Proposal 1: Non-coherent UE not supporting fullpowerMode1 and  UE with antenna switch can specify 1Tx performance metric. (OPPO)
· Proposal 2: For device types with conductive RF core requirements, RAN4 to reuse TRP TRS performance metric for single layer OTA i.e. SISO OTA and to adopt throughput based performance metric (rather than power/sensitivity) for multiple layer OTA i.e. MIMO OTA. (Samsung)
· Proposal 3: In order to make the TAS OTA testing more compatible and robust than directly testing TAS, an indirect TAS testing can be a candidate, i.e., testing each Tx antenna separately and then take the envelop pattern of the two Tx antennas as the TRP for TAS ON (aligned with the envelope TRP metric designed for single layer UL MIMO) (Samsung)
· Proposal 4: in light of observation 4, do not pursue TRP measurement with Tx switching enabled as it is likely to increase TRP measurement uncertainty. (Huawei)
· Proposal 5: The enhancement of SISO OTA testing should be studied under a controlled manner by introducing limited dynamic conditions such as Tx antenna switching and a small set of representative usage scenarios, while keeping the test implementation-agnostic. (Xiaomi)
· Proposal 6: For the Tx antenna switching test, improvements to the existing anechoic chamber test method are required, while cost issues shall also be taken into account. (CMCC)
· Recommended WF
· For the Tx antenna switching test, improvements to the existing anechoic chamber test method are required
· [TAS OTA testing more compatible and robust than directly testing TAS, an indirect TAS testing can be a candidate.]
· Only 1Tx is assumed for TAS OTA condition


Issue 1-2-3: Beam-related Tx Performance metric for 6G UE   
· Proposals 
· Proposal 1: Future radiated performance metrics clearly indicate whether they are instantaneous (beam-specific) or effective (beam-averaged). (E///)
· Recommended WF
· TBA

Issue 1-2-4: Power class related Performance metric for 6G UE   
· Proposals 
· Proposal 1: Study the OTA test methodologies for high power class for FR1 UEs. And only performance related with the highest supported power class need to be verified. (CATT)
· Recommended WF
· TBA

Sub-topic 1-3 Radiated performance metric for multi-layer Rx
Issue 1-3-1: Performance metric for DL MIMO OTA   
· Proposals 
· Proposal 1: Dynamic MIMO OTA should be considered for 6G UE DL MIMO OTA testing. A corresponding performance metric must be comprehensively studied to accurately quantify realistic UE performance. (vivo)
· Proposal 2: For device types with conductive RF core requirements, RAN4 to reuse TRP TRS performance metric for single layer OTA i.e. SISO OTA and to adopt throughput based performance metric (rather than power/sensitivity) for multiple layer OTA i.e. MIMO OTA. (Samsung).
· Proposal 3: Take the advantages of the dynamic MIMO OTA approach in Table 2 into account in the discussion “whether dynamic MIMO OTA could be considered as higher priority than static” (Keysight)
· [bookmark: _Ref220340911]Table 2: Advantages of Dynamic over Static MIMO OTA Testing
	Dynamic MIMO OTA Aspect
	Pro

	Realism
	Dynamic nature of CMs reflects use case in the field
Link adaptation corresponds to real-world performance as fixed RMCs are not typical in real life where networks make the BSs and UEs dynamically adapt RMCs based on the network conditions and UE reporting
The synthesized route emulates the multipath effect with fast fading which is present as well as smooth changes of the propagation angles, polarizations, and delays, and transitions between Line of Sight (LOS) and Non-Line of Sight (NLOS) conditions
The synthesized route(s) can be extracted from virtual drive tests of actual drive test routes

	Test Time
	While the static MIMO OTA testing requires sensitivity searches for each test point (device rotation * test condition), the dynamic MIMO OTA testing requires the logging of TP over the fixed route for each test condition. Effectively, this results in improved test time. 

	Metrics/Performance Assessment
	The logging of TP over the dynamic MIMO route allows the assessment of various TP metrics, e.g., different outage levels of the TP’s CDF which yields performance assessments of the DUT in low, mid, and high TP regions. The static MIMO OTA approach yields the sensitivity for a single outage level of TP only and thus limits the ability to properly assess performance.



· Proposal 4: Dynamic test methodologies in MIMO OTA testing should be supported in 6G day1. (CMCC)
· The priority of the frequency around 7 GHz shall be enhanced
· Recommended WF
· Consider dynamic MIMO OTA as baseline for MIMO OTA performance metric


Issue 1-3-2: Multi-TRP for DL MIMO OTA   
· Proposals 
· Proposal 1: Operators/OEMs/chipset vendors to provide detailed information on the desired implementation details regarding Multi-TRP for MIMO OTA. (Keysight)
· Recommended WF
· More discussions


Sub-topic 1-4 Radiated performance metric for NTN devices
Issue 1-4-1: Radiated Performance metric for FR1 NTN    
· Proposals  
· Proposal 1: RAN4 should consider defining a harmonized radiated performance metric for UEs that support both TN and NTN services. (vivo)
· Proposal 2: Given NTN voice call will be widely supported and thus both talk mode and browsing mode are expected to be much more popular in 6G than that in 5G, the performance metric can also evolve to adopt full sphere TRP TRS metric for all 6G NTN handheld devices. (Samsung)
· Proposal 3: It is recommended to take the agreed-upon metrics of 5G-A as starting point for studying and specifying 6G NTN OTA performance metrics. (OPPO)
· Proposal 4: When a NTN terminal supports both arbitrary and specific orientation usage scenarios, full sphere performance metrics should be prioritized. (OPPO)
· Proposal 5: Introduce new performance metrics, such as EIRP/EIS‑based metrics, for 6G NTN UE OTA testing. (Qualcomm)
· Proposal 6: For FR1 NTN bands in 6G, RAN4 consider evaluating the pros and cons to adopt radiated performance metric as primary metric. (CATT)
· Recommended WF
· Target harmonized performance metric for TN and NTN if no critical issue identified
· New performance metrics, such as EIRP/EIS‑based metrics, for 6G NTN , can be further discussed
· FFS radiated performance metric could be primary metric for NTN


Issue 1-4-2: LP/CP assumption for Performance metric of FR1 NTN device   
· Proposals  
· Proposal 1: CP should be supported for 6G NTN UE OTA testing to ensure that measurements represent real NTN deployment performance. (Qualcomm)
· Recommended WF
· Assume the performance metric is quantified based CP OTA testing

Issue 1-4-3: Performance metric for FR2 NTN    
· Proposals  
· Proposal 1: For FR2 NTN bands in 6G, adopt partial radiated metrics in place of total radiated metric. (CATT)
· Recommended WF
· FFS

Topic #2: UE/BS RF and OTA Testability
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2600290
	CATT
	Proposal 1:	For FR1 MSD testing, integrating coupling of multiple antenna ports into conductive test system seems quite challenging. TE vendors are encouraged to provide more professional analysis regarding this approach.

	R4-2600440
	Xiaomi
	Observation 1: The existing NR MSD testing is to verify the RF requirement to evaluate receiver sensitivity degradation under simultaneous Rx/Tx operation, rather than evaluating the end-to-end antenna system performance.
Observation 2: The existing NR MSD testing underestimates the real-world self-interference by excluding antenna coupling and radiated leakage.
Proposal 1:  The pros and cons of conducted-based MSD and OTA-based MSD are summarized in the following table 1.
Table 1: Comparison between Conducted-based MSD and OTA-based MSD
	Aspects
	Conducted-based MSD
	OTA-based MSD

	Realism to field performance
	May underestimate real-world desensitization by excluding antenna and form factor effects
	Potentially closer to end-to-end UE behavior in field

	Test repeatability
	High repeatability due to controlled and isolated RF environment
	Strongly dependent on chamber setup, DUT orientation, and calibration

	Inter-laboratory consistency
	Good inter-lab comparability
	Risk of significant inter-lab variation

	Test complexity
	Relatively simple and well-understood
	High complexity due to OTA configuration and multi-parameter dependency

	Test time and cost
	Moderate and predictable
	Significantly increased test time and chamber cost

	Scalability for CA combinations
	Scales reasonably with CA band combinations
	Poor scalability due to large number of OTA permutations

	Traceability
	Clear linkage to RF transceiver, duplexer, and leakage paths
	Difficult root-cause analysis due to mixed antenna and RF effects

	Failure interpretation
	Failures are easier to attribute to specific RF impairments
	Ambiguous failure causes (antenna vs RF vs chamber effects)



Proposal 2: Introducing OTA-based MSD testing would introduce significant uncertainty, complexity, and cost, without a clearly demonstrated proportional benefit from a conformance testability perspective.
Observation 3: In the regulatory framework, conducted spurious emission testing focuses on intrinsic transmitter performance, while radiated spurious emission testing addresses system-level interference compliance, which serve different objectives and are not interchangeable.

	R4-2600512
	Keysight Technologies UK Ltd
	Observation 1: Conducted testing is focused on spurs in the cellular TX/RX chains while radiated testing is focused on spurs radiated/received from anywhere within the DUT
Observation 2: A large number of external EMC regulatory bodies/test plans already exist for radiated spurious emissions/EMC
Observation 3: 3GPP agreed to test radiated spurious emission only above 6 GHz for FR2 UEs and relied on external regulatory bodies to test spurious emissions below 6 GHz.
Observation 4: Testing spurious emissions anywhere between 9 kHz and 1 GHz would require different OTA test systems compared to the de-facto baseline OTA test systems for 5G and 6G OTA.
Observation 5: Phantom testing in talk condition (BHHL&BHHR) and browsing mode (HL&HR) is feasible and very common for FR1 and is readily supported in FR1 systems
Observation 6: Phantom testing in browsing mode (HL&HR) is feasible and was shown to be supported in FR2 systems in CTIA.
Observation 7: Dynamic MIMO OTA does not add any additional complexity when compared to static MIMO OTA testing in NR FR1
Observation 8: The UE noise-limited environment in Dynamic MIMO OTA tests does not rank devices in a similar fashion as TRS
Proposal 1: Do not consider conducted and radiated spurious emissions to be equivalent.
Proposal 2: Do not transition the spurious emissions test cases from conducted to radiated given the regulatory nature of these test cases to avoid duplicate testing and the need for different EMC and OTA test systems
Proposal 3: For UE testing, await concrete decisions in the OTA 6G Spectrum Agenda for the new frequency ranges between FR1 and FR2 as well as new device types for 6GR before studying either new or upgraded existing OTA test systems for the new 6GR frequencies.
Proposal 4: Feedback from infra-vendors and operators is requested whether MU BS OTA conformance test cases/test systems should be investigated and what type of test metrics/procedures would be of interest
Proposal 5: Consider phantom testing feasible in 6GR regardless of whether existing FR1 or FR2 systems are leveraged
Proposal 6: Consider phantom testing feasible for MIMO OTA testing using a 30cm QZ, the de-facto QZ for MIMO OTA testing in CTIA
Proposal 7: Take the advantages of the dynamic MIMO OTA approach in Table 2 into account in the discussion “whether dynamic MIMO OTA could be considered as higher priority than static”
Proposal 8: Operators/OEMs/chipset vendors to provide detailed information on the desired implementation details regarding Multi-TRP for MIMO OTA

	R4-2600820
	CMCC
	Observation 1：OTA testing for MSD offers advantages, but under the existing MSD framework, the implementation of testing work faces significant challenges.
Proposal 1: Promote the design of the MSD OTA test system under the OTA test topic, and follow up on the latest progress of the UE RF.
Observation 2: Unlike MSD, RAN4 defines conductive and OTA spurious emission requirements separately.
Proposal 2: Further clarification shall be made on the issue of ‘whether radiated and/or conducted spurious emission’.
Proposal 3: For the testability around 7GHz, FR1 conduction test should be used as the baseline.
Proposal 4: It is proposed that 10GHz be designated as the lower frequency limitation for supporting antenna beamforming in OTA testing.
Proposal 5: The work related to researching a new test system to cover all of the new 6G frequencies shall not be initiated temporarily.
Proposal 6: Discuss the testing system based on the more common devices in the NR network.
Observation 3: It is very difficult to make modifications to the tested system that has already undergone verification.
Proposal 7: Retain as much flexibility as possible for the unified testing system to develop and expand for other 6G devices.

	R4-2601146
	Samsung
	Observation 1:	For many MSD cases, conductive and PCB coupling factors play dominant role and antenna isolation factor only plays minor role
Observation 2:	radiated MSD testing at single direction e.g. based on EIS is not feasible because the EIS degradation not only contains MSD de-sense but also antenna gain variation between single carrier operation and multi-carrier operation.
Observation 3:	radiated MSD testing based on TRS is also questionable because the TRS degradation not only contains MSD de-sense but also antenna efficiency variation between single carrier operation and multi-carrier operation.
Observation 4:	the reference point for MSD requirement is the specified REFSENS requirement rather than the UE’s real sensitivity performance, so even if deltaEIS > MSD requirement or deltaTRS > MSD requirement, it does not mean to fail the MSD test.
Observation 5:	high measurement uncertainty of radiated testing restricts the applicability of radiated MSD testing, e.g., for a measured small MSD result, it is difficult to judge it is real MSD or from MU.
Observation 6:	one MSD test corresponds to two OTA test (before de-sense and after de-sense) which doubles the test time and cost compared with legacy OTA testing.
Observation 7:	radiated MSD testing is not affordable for the industry in terms of test time and cost.
Proposal 1:	It is proposed to conclude that radiated MSD testing is not feasible from testability perspective.
Observation 8:	absolute power based FR1 RF TX test cases are not feasible to be transitioned to OTA
Observation 9:	REFSENS based FR1 RF RX test cases are not feasible to be transitioned to OTA
Proposal 2:	FR1 RF requirements on multi-Tx/Rx are not appropriate to be transitioned to OTA. FFS on RRM and demodulation.

	R4-2601187
	ZTE Corporation,Sanechips
	Observation 1. Replacing the traditional conducted test with OTA test means the MSD requirement should be defined as radiated requirement, or convert the conductive requirement to radiated requirement.
Observation 2. For the frequency range between 7.125G and 24.25GHz, adopting conducted and/or radiated metric testability depends on how the RF requirements (i.e. conductive or OTA) are defined.
Observation 3. The device usage, device size and the device capabilities such as antenna number and maximum channel bandwidth have impacts on the test system development.
Observation 4. Different frequency ranges will impact on harmonized testing for TN and NTN.
Observation 5. polarization mismatch loss between LP and CP will cause the test accuracy deviation.
Proposal 1. It is proposed to postpone the discussion for the MSD OTA test until the outcomes of step 1 as listed in the UE RF thread.
Proposal 2. It should be justified if introducing OTA tests for FR1 UE RF spurious emission.
Proposal 3. The discussion should keep consistency with the discussion/outcomes in the spectrum and UE RF.
Proposal 4. It is proposed to discuss whether the existing test methodology can be extend to cover the applicable capabilities of the other device types.
Proposal 5. RAN4 should further investigate the feasibility to use TN LP to test NTN CR if CP is not supported in the test system.

	R4-2601379
	Ericsson Korea Partners Co Ltd
	Observation 1. The conducted MSD requirements do not capture real antenna mutual coupling, radiation leakage, housing effects, or user interaction, all of which contribute to real-world desensitization. Shifting MSD to OTA testing, these missing effects would be included, leading to results that better reflect end-to-end device performance. 
Proposal 1. RAN 4 starts studying OTA testing of MSD aiming for testing simplification and time reduction.
Observation 2. The current conducted MSD testing bypasses UE antennas, removing the radiated Tx to Rx leakage, which in real devices can strongly impact DL sensitivity during UL activity. This testing method can be improved by adding a coupling network in the conducted setup that injects a controlled amount of UL leakage into the UE Rx path to simulate realistic antenna isolation. 
Proposal 2. Consider adding a Tx to Rx coupling network to improve the conducted MSD testing.
Observation 3. OTA testing for MSD requirements can be limited to cases where the MSD value for a certain band combination enables the UE to report a simultaneous Tx-Rx capability for that band combination.
Proposal 3. Consider OTA testing for MSD requirements at least in the following cases:
A low MSD requirement (e.g. below 3dB)
Lower MSD reporting

	R4-2601454
	OPPO
	Devices operating at frequencies below 10GHz can utilize RF connectors for conductive testing.
Whether the legacy FR1 OTA anechoic chamber can be utilized for OTA testing at frequencies higher than 10GHz need feedback from TE vendors, especially the performance of the quiet zone.

It is proposed to apply conductive testing for devices operating at frequencies below 10GHz.
It is proposed that TE vendors evaluate and analyze whether the legacy FR1 OTA chambers are applicable for operating frequencies higher than 10GHz.
It is proposed to investigate the feasibility of expanding the quiet zone to 50 cm with limited modifications to existing anechoic chambers.

	R4-2601495
	Qualcomm Incorporated
	Observation 1: For NR FR1, extensive conducted spurious emission test configurations are certified in current regulatory testing, and these largely follow 3GPP specifications. In contrast, radiated spurious emission test configurations are selected by the regulator or test laboratory. In addition, there are devices such as modules that don’t have integrated antennas for radiated spurious emission assessment.
Observation 2: The specific “worst‑case” configurations used for radiated spurious emission testing are not explicitly defined by regulators. Not having specific configurations defined allows labs/OEMs to adjust test plans for new technologies without waiting for long periods of time for regulation updates that can exceed one year.
Proposal 1: RAN4 to study the reasonable approach or rule that provides high confidence of compliance while minimizing the required amount of testing with the following potential aspects in 6G:
RAN4 to study whether it is feasible to use conducted test cases to identify worst case test configurations for radiated test cases
Conducted spurious emission results can be used to identify low risk configurations that do not require radiated testing.
Investigate, using measurement data and lab evidence, whether spurious emission failures typically occur only in one or a small number of worst case configurations.
RAN4 to study whether conducted spurious emission testing can be skipped when the corresponding radiated spurious emission configuration has already been tested by regulators.
Study whether, and under what conditions, results from a single 4G/5G/6G configuration can represent other operating modes—for example, cases where the same RF chain and upconversion path are used and the only differences lie in modulation characteristics. Such findings could simplify both conducted and/or radiated spurious emission testing.

Observation 3: The OTA including both SISO OTA and MIMO OTA requirements for 6G bands will not be defined in 6G Day 1 due to the absence of commercial devices. 
Propsoal 2: Study can be conducted in RAN4 to assess whether OTA requirement can be derived without measurement results or with partial measurement results. The initial investigation into reduced reliance on measurement campaigns could focus on UE types with more standardized antenna configurations, such as those incorporating glass structures.
Proposal 3: RAN4 to study the feasibility and testability of using RC as an alternative test method for FR2 TRP-based measurements. Further study is needed on whether RC can be applied to EIRP and EIS-based measurements.
Proposal 4: The corresponding test method to verify the new AI/ML features such as reduced RX beam sweeping factor needs to be further studied in RAN4. 
Propsoal 5: RAN4 to consider how to define more generic test systems and test methods to support a wider range of AI/ML test cases. The test system and test methods should target to support multiple tests with different channel conditions to check the generalization of AI/ML models.


Open issues summary
Sub-topic 2-1 Improvement of traditional conducted tests
Issue 2-1-1: Improvement of conducted MSD testability  
· Proposals
· Proposal 1: For FR1 MSD testing, integrating coupling of multiple antenna ports into conductive test system seems quite challenging. TE vendors are encouraged to provide more professional analysis regarding this approach. (CATT)
· Proposal 2: Promote the design of the MSD OTA test system under the OTA test topic, and follow up on the latest progress of the UE RF. (CMCC)
· Proposal 3: Consider adding a Tx to Rx coupling network to improve the conducted MSD testing. (E///)
· Recommended WF
· Further discuss how to improve conducted MSD testing, .e.g., coupling network

Issue 2-1-2: Discussions on improvement of MSD via OTA approach  
· Proposals
· Proposal 1: The pros and cons of conducted-based MSD and OTA-based MSD are summarized in the following table 1. (Xiaomi)
· Table 1: Comparison between Conducted-based MSD and OTA-based MSD
	Aspects
	Conducted-based MSD
	OTA-based MSD

	Realism to field performance
	May underestimate real-world desensitization by excluding antenna and form factor effects
	Potentially closer to end-to-end UE behavior in field

	Test repeatability
	High repeatability due to controlled and isolated RF environment
	Strongly dependent on chamber setup, DUT orientation, and calibration

	Inter-laboratory consistency
	Good inter-lab comparability
	Risk of significant inter-lab variation

	Test complexity
	Relatively simple and well-understood
	High complexity due to OTA configuration and multi-parameter dependency

	Test time and cost
	Moderate and predictable
	Significantly increased test time and chamber cost

	Scalability for CA combinations
	Scales reasonably with CA band combinations
	Poor scalability due to large number of OTA permutations

	Traceability
	Clear linkage to RF transceiver, duplexer, and leakage paths
	Difficult root-cause analysis due to mixed antenna and RF effects

	Failure interpretation
	Failures are easier to attribute to specific RF impairments
	Ambiguous failure causes (antenna vs RF vs chamber effects)




· Proposal 2: Introducing OTA-based MSD testing would introduce significant uncertainty, complexity, and cost, without a clearly demonstrated proportional benefit from a conformance testability perspective. (Xiaomi)
· Proposal 3: It is proposed to postpone the discussion for the MSD OTA test until the outcomes of step 1 as listed in the UE RF thread. (ZTE)
· Proposal 4: RAN 4 starts studying OTA testing of MSD aiming for testing simplification and time reduction.. (Ericsson)
· Proposal 5: It is proposed to conclude that radiated MSD testing is not feasible from testability perspective. (Samsung)
· Proposal 6: given observations 1 to 3, existing NR conducted MSD tests are adequate as OTA MSD tests would only remove secondary effects of reflections from walls by replacing shielded rooms with anechoic chambers. (Huawei)
· Proposal 7: Consider OTA testing for MSD requirements at least in the following cases (E///):
· A low MSD requirement (e.g. below 3dB)
· Lower MSD reporting
· Recommended WF
· Onhold the discussion of radiated MSD, until progress made in UE RF on requirements clarification.

Issue 2-1-3: Discussions on testability of radiated and/or conducted spurious emission
· Proposals
· Proposal 1: Further clarification shall be made on the issue of ‘whether radiated and/or conducted spurious emission’. (CMCC)
· Proposal 2: It should be justified if introducing OTA test for FR1 UE RF spurious emission. (ZTE)
· Proposal 3: RAN4 to study the reasonable approach or rule that provides high confidence of compliance while minimizing the required amount of testing with the following potential aspects in 6G. (Qualcomm)
· RAN4 to study whether it is feasible to use conducted test cases to identify worst case test configurations for radiated test cases
· Conducted spurious emission results can be used to identify low risk configurations that do not require radiated testing.
· Investigate, using measurement data and lab evidence, whether spurious emission failures typically occur only in one or a small number of worst case configurations.
· RAN4 to study whether conducted spurious emission testing can be skipped when the corresponding radiated spurious emission configuration has already been tested by regulators.
· Study whether, and under what conditions, results from a single 4G/5G/6G configuration can represent other operating modes—for example, cases where the same RF chain and upconversion path are used and the only differences lie in modulation characteristics. Such findings could simplify both conducted and/or radiated spurious emission testing.
· Proposal 4: Do not consider conducted and radiated spurious emissions to be equivalent. (Keysight)
· Proposal 5: Do not transition the spurious emissions test cases from conducted to radiated given the regulatory nature of these test cases to avoid duplicate testing and the need for different EMC and OTA test systems. (Keysight)
· Proposal 6: Further discussion on RSE must consider the existing regulatory requirements and methods for RSE to ensure methods and procedures are fully harmonized.(R&S)
· Proposal 7: existing NR conducted spurious emission tests are adequate as the only additional benefit from OTA is the use of anechoic chambers instead of shielded rooms. (Huawei)
· Recommended WF
· Collect the regulatory status of these two requirements
· RAN4 further discuss whether there is possible equivalence between radiated and conducted spurious emission requirements
· Then further discuss whether RAN4 could make decision on any skipping rule or simplification rule, if so, after the decision RAN4 can send the information to other SDOs


Issue 2-1-4: Testability of multi-Tx/Rx conducted case via OTA testing 
· Proposals
· Proposal 1: FR1 RF requirements on multi-Tx/Rx are not appropriate to be transitioned to OTA. FFS on RRM and demodulation. (Samsung)
· Recommended WF
· TBA

Sub-topic 2-2 Testability for new 6GR frequency  
Issue 2-2-1: OTA test methods/system for new 6G frequency  
· Proposals
· Proposal 1: For UE testing, await concrete decisions in the OTA 6G Spectrum Agenda for the new frequency ranges between FR1 and FR2 as well as new device types for 6GR before studying either new or upgraded existing OTA test systems for the new 6GR frequencies. (Keysight)
· Proposal 2: The work related to researching a new test system to cover all of the new 6G frequencies shall not be initiated temporarily. (CMCC)
· Proposal 3: The discussion should keep consistency with the discussion/outcomes in the spectrum and UE RF. (ZTE)
· Proposal 4: Whether the legacy FR1 OTA anechoic chamber can be utilized for OTA testing at frequencies higher than 10GHz need feedback from TE vendors, especially the performance of the quiet zone (OPPO)
· Proposal 5: It is proposed that TE vendors evaluate and analyze whether the legacy FR1 OTA chambers are applicable for operating frequencies higher than 10GHz (OPPO)
· Recommended WF
· Onhold until progress in spectrum topic. 


Issue 2-2-2: OTA test methods/system for 6GR BS  
· Proposals
· Proposal 1: Feedback from infra-vendors and operators is requested whether MU BS OTA conformance test cases/test systems should be investigated and what type of test metrics/procedures would be of interest. (Keysight)
· Recommended WF
· TBA 


Sub-topic 2-3 Testability for different device types  
Issue 2-3-1: Common test system to cover different device types  
· Proposals
· Proposal 1: Discuss the testing system based on the more common devices in the NR network. (CMCC)
· Proposal 2: Retain as much flexibility as possible for the unified testing system to develop and expand for other 6G devices. (CMCC)
· Proposal 3: It is proposed to discuss whether the existing test methodology can be extend tocover the applicable capabilities of the other device types. (ZTE)
· Proposal 5: To support the discussion of OTA test methods, especially in test system design, 5G devices can serve as the initial baseline for evaluation, with the understanding that future device categories like AI agents and robots may also be considered. (vivo)
· Recommended WF
· TBA 

Issue 2-3-2: Max test zone of OTA system to cover 6G UEs  
· Proposals
· Proposal 1: It is proposed to investigate the feasibility of expanding the quiet zone to 50 cm with limited modifications to existing anechoic chambers. (OPPO)
· Proposal 2: based on conclusions from RAN#110, 6G does not need to enlarge NR quiet zone sizes as existing NR quiet zone sizes for FR1 TRP/TRS, VSAT of Ku and Ka bands and FR2 are adequate for various 6G devices. (Huawei)
· Recommended WF
· TBA 


Sub-topic 2-4 Testability for 6GR AI/ML RF cases  
Issue 2-4-1: AI DPD/DPoD testability  
· Proposals
· Proposal 1: use conducted tests for AI non-linearity compensation with all DPD and DPoD combinations;. (Huawei)
· Recommended WF
· TBA. 

Issue 2-4-2: Other test cases for AI/ML  
· Proposals
· Proposal 1: RAN4 to consider how to define more generic test systems and test methods to support a wider range of AI/ML test cases. The test system and test methods should target to support multiple tests with different channel conditions to check the generalization of AI/ML models. (Qualcomm)
· Recommended WF
· TBA 


Sub-topic 2-5 Harmonized test methods for TN and NTN  
Issue 2-5-1: Measurement antenna for NTN OTA test system 
· Proposals
· Proposal 1: Consider using LP measurement antennas combined with a 90° quadrature hybrid as an initial solution for CP support. RAN4 should further evaluate the feasibility of automated switching among RHCP, LHCP, and LP. (Qualcomm)
· Proposal 2: RAN4 should further investigate the feasibility to use TN LP to test NTN CR if CP is not supported in the test system. (ZTE)
· Proposal 3: Further study the following technical requirements for CP testing in FR1 frequencies: need for DL and/or UL measurements, need for UL/DL combined signal, maximum signal bandwidth, maximum axial ration and frequency range. (R&S)
· Recommended WF
· TBA. 

Sub-topic 2-6 Phantoms for 6GR UE testability  
Issue 2-6-1: Views on phantoms for 6GR UE testing  
· Proposals
· Proposal 1: Consider phantom testing feasible in 6GR regardless of whether existing FR1 or FR2 systems are leveraged. (Keyisight)
· Proposal 2: Consider phantom testing feasible for MIMO OTA testing using a 30cm QZ, the de-facto QZ for MIMO OTA testing in CTIA. (Keyisight)
· Recommended WF
· TBA 

Topic #3: UE RRM/Demodulation Testability
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2600844
	CMCC
	Proposal 1: test setup/method for the AI/ML based use case which require multi-AoA need to be further studied in RAN4.
Proposal 2: for the channel model for AI/ML based test, it is proposed to study more realistic channel model, e.g SCM.
Proposal 3: in general, for AI/ML generalization, it is proposed to consider dynamic test (i.e. environment changes dynamically during the test) in 6GR.

	R4-2601247
	ZTE Corporation, Sanechips
	Observation 1. The overall cost of testing will increase significantly caused by the more complexity testing framework.
Observation 2. A long-term statistical KPI will bring more testing term. 
Observation 3. Some simplified algorithm cannot reflect the practical implementations.
Observation 4. A fixed number of clusters, spatial angle information, and power factors render the coefficients of the channel model largely deterministic. This determinism enables AI/ML models to readily capture implicit mapping relationships during training, rather than genuinely learning the channel's inherent characteristics.
Proposal 1. Study the feasibility of including more test costs, testing times and specific implementation algorithms in the conducted or OTA testing framework.
Proposal 2. Study the feasibility of the AI/ML functionalities in generalizations aspects under different channel models, practical deployments.

	R4-2601625
	Ericsson
	Observations:
Observation 1: RAN4 6G SI Demodulation thread has already discussed several testability issues such as achievable SNR test point.
Proposals:
Proposal 1: RAN4 should study the feasibility of the non-static test method (i.e., switching the test configuration every X (ms) during the tests) to verify the AI/ML model generalization. The switching period (X) depends on the test cases.
Proposal 2: RAN4 should clarify whether the testability of demodulation requirements to be discussed in 6G SI Demodulation thread or 6G SI Testability thread to avoid the same discussion in two threads.
Proposal 3: RAN4 should clarify whether the testability of RRM requirements to be discussed in 6G SI RRM thread or 6G SI Testability thread to avoid the same discussion in two threads.
Proposal 4: For the testability of RRM requirements, RAN4 to identify shortcomings of 5G RRM testing first and discuss methods to address them in 6GR.


Open issues summary
Sub-topic 3-1 General for RRM/Demod 
Issue 3-1-1: Spatial channel model for AI/ML  
· Proposals
· Proposal 1: for the channel model for AI/ML based test, it is proposed to study more realistic channel model, e.g SCM. (CMCC)
· Recommended WF
· Further study more realistic channel model for AI/ML testing 

Issue 3-1-2: Testability for generalization of AI/ML model  
· Proposals
· Proposal 1: in general, for AI/ML generalization, it is proposed to consider dynamic test (i.e. environment changes dynamically during the test) in 6GR. (CMCC)
· Proposal 2: RAN4 should study the feasibility of the non-static test method (i.e., switching the test configuration every X (ms) during the tests) to verify the AI/ML model generalization. The switching period (X) depends on the test cases. (E///)
· Recommended WF
· Consider dynamic test environmental condition 

Sub-topic 3-2 UE RRM testability
Issue 3-2-1: Rx Beam sweeping testing for AI/ML  
· Proposals
· Proposal 1: The corresponding test method to verify the new AI/ML features such as reduced RX beam sweeping factor needs to be further studied in RAN4. (Qualcomm)
· Proposal 2: test setup/method for the AI/ML based use case which require multi-AoA need to be further studied in RAN4. (CMCC)
· Proposal 3: use radiated test for RRM beam switching. (Huawei)
· Recommended WF
· Further study test methods better quantify the BM sweeping performance of AI/ML. 


Issue 3-2-2: RRM testing methods  
· Proposals
· [bookmark: _Toc220704930]Proposal 1: RAN4 should clarify whether the testability of RRM requirements to be discussed in 6G SI RRM thread or 6G SI Testability thread to avoid the same discussion in two threads. (E///)
· [bookmark: _Toc220704931]Proposal 2: For the testability of RRM requirements, RAN4 to identify shortcomings of 5G RRM testing first and discuss methods to address them in 6GR. (E///)
· Recommended WF
· For RRM, the shortcoming of 5G RRM can be starting point to be discussed and resolved

FL: For overall testability topic scope it was agreed and clarified during online session in main room last meeting, please check last meeting report. No need to further discuss. 
Agreement: 
 the scope of the 6G study of the testability/OTA include
· identifying and resloving the testability issues (e.g., test feasibility, limitations of testing, test methodologies development) for potential conducted requirements and OTA requirements of 6G UE/BS (except for sensing requirements).
· The scope includes both AI and non-AI cases.

Sub-topic 3-3 UE Demodulation testability
Issue 3-3-1: AI/ML demodulation testability  
· Proposals
· Proposal 1: Study the feasibility of including more test costs, testing times and specific implementation algorithms in the conducted or OTA testing framework. (ZTE)
· Proposal 2: use radiated test for demodulation if variation in antenna efficiency needs to be accounted for (Huawei)
· Recommended WF
· TBA

Issue 3-3-2: Demod testability discussion splitting  
· Proposals
· Proposal 1: RAN4 should clarify whether the testability of demodulation requirements to be discussed in 6G SI Demodulation thread or 6G SI Testability thread to avoid the same discussion in two threads. (E///)
· Recommended WF
· The testability scope clarification discussion was triggered by demodulation thread, and discussed online in main session, the conclusion was made last meeting. No need to repeat the discussion each time.

Others (including test efficiency) 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2600687
	vivo
	Proposal 1: The radiated performance metric should be comprehensively studied to better quantify the uplink performance of handheld UEs. Transmit‑switching behavior in the uplink—including Tx‑chain switching, dynamic TPMI configuration, and sensor‑based antenna switching—should be considered as the baseline for 6G radiated performance evaluation (single‑carrier operation). 
Proposal 2: RAN4 should consider defining a harmonized radiated performance metric for UEs that support both TN and NTN services.
Proposal 3: Dynamic MIMO OTA should be considered for 6G UE DL MIMO OTA testing. A corresponding performance metric must be comprehensively studied to accurately quantify realistic UE performance.
Proposal 4: To support the discussion of OTA test methods, especially in test system design, 5G devices can serve as the initial baseline for evaluation, with the understanding that future device categories like AI agents and robots may also be considered. 
Proposal 5: RAN4 could consider the following alternatives for 6G test methods.
· Single point offset approach
· Coarse measurement grid 
· Reverberation chamber
Proposal 6: RAN4 should further study other test methods that can reduce testing time.



Open issues summary
Sub-topic 4-1 Improvement of OTA efficiency and requirements 
Issue 4-1-1: Improve OTA test efficiency in 6GR  
· Proposals
· Proposal 1: RAN4 could consider the following alternatives for 6G test methods. (vivo)
· Single point offset approach
· Coarse measurement grid 
· Reverberation chamber
· Proposal 2: RAN4 should further study other test methods that can reduce testing time. (vivo)
· Recommended WF
· The methods adopted in 5G could be considered as much as possible for 6G to enhance efficiency.

Issue 4-1-2: improved efficiency FR2 OTA testing  
· Proposals
· Proposal 1: RAN4 to study the feasibility and testability of using RC as an alternative test method for FR2 TRP-based measurements. Further study is needed on whether RC can be applied to EIRP and EIS-based measurements. (Qualcomm)
· Recommended WF
· Consider FR2 RC study 

Sub-topic 4-2 Improvement of OTA requirement discussions 
Issue 4-2-1: Improve of OTA requirement discussion   
· Proposals
· Proposal 1: Study can be conducted in RAN4 to assess whether OTA requirement can be derived without measurement results or with partial measurement results. The initial investigation into reduced reliance on measurement campaigns could focus on UE types with more standardized antenna configurations, such as those incorporating glass structures. (Qualcomm)
· Recommended WF
· TBA

