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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
The summary is to summarize the open issues for Rel-19 SI on NR FR2 OTA testing Phase 3. The summary covers the contributions submitted under the following agendas:
· 9.5	Study on NR FR2 OTA (Over the Air) testing enhancement Phase 3	
· 9.5.1 General aspects (work plan)	
· 9.5.2 RF testing methodology for FR2 non-handheld UE that can transmit simultaneously with multi-panel
Topic #1: Work plan
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2405395
	Qualcomm Incorporated

	Proposal 1: To adopt the work plan, as shown in Table 1, for study item on Rel-19 FR2 OTA testing phase 3.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1: Work plan
Sub-topic description:
Open issues and candidate options before meeting:
Issue 1-1-1: Work plan
· Proposals
· Proposal 1 (Qualcomm): To adopt the work plan, as shown in Table 1, for study item on Rel-19 FR2 OTA testing phase 3.
Table 1 Work plan for Rel-19 FR2 OTA testing phase 3
	Timeline
	Objectives of FR2 OTA testing phase 3

	RAN4 #110bis, April '24

	Approve the work plan

	
	· Identify the target RF testing requirements in the SI
· Discuss the initial proposals on test methodology, measurement setup and test procedure 
· Discuss the TE’s capability to support CPE/FWA/vehicle/industrial devices such as QoZ sizes, etc.


	RAN4 #111, May '24

	· Discuss AoA pairs selection for target RF testing requirements
· Make progress on test methodology, measurement setup and test procedure
· Conclude the TE’s capability to support CPE/FWA/vehicle/industrial devices
· Discuss the preliminary uncertainty assessments for the test methodology

	RAN #104, June '24
	 
 
 

	RAN4 #112, Aug '24
	
· Conclude AoA pairs selection for target RF testing requirements
· Make progress on test methodology, measurement setup and test procedure
· Make progress the related preliminary uncertainty assessments for the test methodology



	RAN #105, Sep '24
	
	
	

	RAN4 #112bis, Oct '242
	

· Conclude test methodology, measurement setup and test procedure
· Conclude the related preliminary uncertainty assessments for the test methodology
· Define work plan of test methodologies for AI/ML beam management (if applicable)



	RAN4 #113, Nov '242
	· Finalize the remaining issue for STxMP test methodology if any 
· Discuss the test methodologies for AI/ML beam management (if applicable)

	RAN #106, Dec '24
	 
	 
	 

	RAN4 #114, Feb '25
	· Finalize the remaining issue for STxMP test methodology if any 
· Make progress the test methodologies for AI/ML beam management (if applicable)

	RAN #107,
March '25
	
	
	

	RAN4 #114bis, Aug '25
	· Finalize the remaining issue for STxMP test methodology if any 
· Make progress the test methodologies for AI/ML beam management (if applicable)

	RAN4 #115, Aug '25
	· Finalize the remaining issue for STxMP test methodology if any 
· Finalize the baseline of test methodologies for AI/ML beam management (if applicable)

	RAN #108,
June '25
	Provide the TR for information at RAN plenary
	
	

	RAN4 #116, Nov '253
	· Finalize test methodologies for STxMP and AI/ML beam management (if applicable)

	RAN #109, 
Sep '25
	Conclude the study item and present the TR for approval at RAN plenary



· Recommended WF
· Approve the work plan for Rel-19 FR2 OTA testing phase 3 shown in Table 1.

Topic #2: Test method for STxMP
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2404594
	Samsung
	Observation 1:	The test setup and test method for configure transmitted power should be compatible with Maximum Output Power testing for future proof.
Observation 2:	basically the test setup and test procedure is to record the measured EIRP for each TCI state for all directions in 3D scan, and then the PUMAX,f,c,k, PUMAX,f,c and PTMAX,f,c can be obtained in post data-processing from all those measured EIRPs.
Observation 3:	The UE declared AoA separation angle for Multi-Rx is also suitable for STxMP (i.e. Multi-Tx) because it partially indicated panel placement and also provide necessary beam correspondence condition.
Proposal 1:	it is proposed to reuse the UE declared AoA separation angle of Multi-Rx for EIRP measurement of STxMP, for the UE under test.
Observation 4:	the beam overlap issue and how to distinguish the power from different beams transmitted from different panels are supposed to be solved in this study item.
Observation 5:	the beam overlap issue in Multi-Rx is solved by configuring different layers for different directions corresponding to different panels
Proposal 2:	Reuse the same solution to address beam overlap issue in Multi-Rx also for Multi-Tx, i.e., configure rank 2 PUSCH transmission in EIRP measurement of STxMP

	R4-2404672
	vivo
	Observation 1：The MOP, MPR/A-MPR, Pcmax are defined for sTxMP in the current specification.
Proposal 1：In the R19 FR2 OTA SI, the RF testing methodology for MOP, MPR/A-MPR, Pcmax of sTxMP are included.
Proposal 2: It is suggested that TE vendors provide feedback on whether and how TE can distinguish the power of different beams.
Observation 2：The multi-Rx test system is considered incapable of supporting full degree of freedom is because it cannot traverse all possible interference condition for any AoA pairs.
Observation 3: During the test, the mapping between AoA and antenna module will change as the AoA pair changes.
Observation 4: The UE beam selection algorithm will influence the test results significantly, and it is possible to make the CDF of each AoA close to the CDF of each antenna module by using proper beam selection metric.
Observation 5: The min peak EIRP and spherical coverage are insensitive to UE orientation, AoA offset and antenna module location.
Proposal 3: Only one AoA offset is chosen for sTxMP min peak EIRP and spherical coverage verification. 
Proposal 4: The beam lock function to lock two beams simultaneously needs to be introduce for sTxMP test.
Observation 6: Since the inter-beam interference will impact the MPR test results, the MPR will be different when AoA offset and UE orientation changes.
Proposal 5: The MPR of sTxMP is verified at the peak direction of all tested AoA pairs, and the AoA offset = 30° is chosen as the worst case for MPR verification, FFS on how to choose the proper UE orientation.
Proposal 6: The EIRPmax is verified with AoA offset = 30° at the the peak direction of all tested AoA pairs
Proposal 7: FFS on how to test TRP when 2 beams are activated simultaneously.
Proposal 8: If the peak EIRP and TRP of single carrier is smaller than EIRPmax – 3dB or TRPmax – 3dB, the corresponding EIRPmax or TRPmax verification can be skipped. 

	R4-2405394
	Qualcomm Incorporated
	Proposal 1: TE vendors to check the capability of identifying EIRP per TCI in STxMP testing.
Proposal 2: Consider UE declaration on AoA pair from the set of {30deg, 60deg, 90deg, 120deg, 150deg} for EIRP per TCI measurement as the starting point.
Proposal 3: The constant-step size measurement grid should be used for STxMP testing. The step size for STxMP MoP testing should follow the same step size as legacy measurement grid for non-handle UE with single panel.
Observation 1:  For MoP and Peak EIRP PUMAX,f,c,k in configured transmitted power requirement, the common solutions listed in Proposal 1, 2 and 3 can be applied.
Observation 2: The main issue for aggregated EIRP and TRP testing is how to make sure UE can satisfy the regulatory limits for all the directions, i.e., how to select proper AoA pairs.
Observation 3: From regulatory PoV, exhaustive search for EIRP per TCI with all the possible AoA separations shall be applied but it is very time consuming and infeasible as there are only several AoA pairs supported by current setup. 
[bookmark: _Hlk163641494]Proposal 4: FFS on the selection of proper AoA pair(s) for aggregated EIRP and TRP measurement in configured transmitted power requirement.
Proposal 5: The diagonal of device ≤30cm can be measured for STxMP testing.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1: Work scope
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-1-1: Work scope for requirement verification 
· Proposals
· Proposal 1 (vivo, Qualcomm, Samsung): In the R19 FR2 OTA SI, the RF testing methodology for MoP, MPR/A-MPR, and configured transmitted power of STxMP are included.
· Proposal 2 (Samsung): Test method for configure transmitted power should be compatible with Maximum Output Power testing for future proof
· Recommended WF
· Collect companies view on the scope for requirements verification
· Were MoP and MPR/A-MPR requirements, e.g., ΔTSTxMP for MOP and ΔMPRSTxMP for MPR completed in Rel-18?Proposal 1 is agreed.
· What’s the impact of test methodology in SI if the requirements need to be refined?
Sub-topic 2-2: Per-TCI EIRP measuremment
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-2-1: TE capability to measure/distinguish EIRP per TCI
· Proposals
· Proposal 1 (Qualcomm, vivo): TE vendors to provide the feedback on the capability of measure/distinguish EIRP per TCI in STxMP testing.
· Proposal 1a (Samsung): Reuse the same solution to address beam overlap issue in Multi-Rx also for Multi-Tx, i.e., configure rank 2 PUSCH transmission in EIRP measurement of STxMP
· Recommended WF
· TE vendor to provide the feedback on proposal 1.
Sub-topic 2-3: Supported DUT size
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-3-1: Supported DUT size in STxMP testing
· Proposals
· Proposal 1 (Qualcomm): The diagonal of device ≤30cm can be measured for STxMP testing.
· Recommended WF
· Proposal 1 is agreed
Sub-topic 2-4: Test method for MoP
Issue 2-4-1: AoA separation and UE orientation
· Proposals
· Proposal 1 (vivo, Samsung, Qualcomm): Only one AoA offset is chosen for sTxMP min peak EIRP and spherical coverage verification.
· Proposal 1a (Samsung): Reuse the UE declared AoA separation angle of Multi-Rx for EIRP measurement of STxMP, for the UE under test.
· Proposal 1b (Qualcomm): Consider UE declaration on AoA pair from the set of {30deg, 60deg, 90deg, 120deg, 150deg} for EIRP per TCI measurement as the starting point (could be different from Multi-Rx ).
· Recommended WF
· Only one AoA offset is chosen for STxMP min peak EIRP and spherical coverage verification
· FFS on how to select the one AoA separation from the set of {30deg, 60deg, 90deg, 120deg, 150deg}
· FFS on UE orientation

Issue 2-4-2: Beam lock function
· Proposals
· Proposal 1 (vivo): The beam lock function to lock two beams simultaneously needs to be introduce for sTxMP test.
· Recommended WF
· FFS on whether new beam lock function to lock two beams simultaneously is needed or not
Sub-topic 2-5: Test method for MPR/A-MPR
Issue 2-5-1: AoA separation and UE orientation
· Proposals
· Proposal 1 (vivo): The MPR of sTxMP is verified at the peak direction of all tested AoA pairs, and the AoA offset = 30° is chosen as the worst case for MPR verification, FFS on how to choose the proper UE orientation.
· Proposal 2 (Samsung): Reuse the UE declared AoA separation angle of Multi-Rx for EIRP measurement of STxMP
· Recommended WF
· FFS on AoA separation and proper UE orientation for MPR/A-MPR testing.

Sub-topic 2-6: Test method for configured transmitted power
Issue 2-6-1: AoA separation and UE orientation for EIRPmax
· Proposals
· Proposal 1 (vivo): The EIRPmax is verified with AoA offset = 30° at the peak direction of all tested AoA pairs.
· Proposal 2 (Qualcomm): FFS on the selection of proper AoA pair(s) for aggregated EIRP and TRP measurement in configured transmitted power requirement.
· Recommended WF
· FFS on AoA separation and proper UE orientation for EIRPmax testing.

Issue 2-6-2: AoA separation and UE orientation for TRPmax
· Proposals
· Proposal 1 (vivo): FFS on how to test TRP when 2 beams are activated simultaneously.
· Proposal 2 (Qualcomm): FFS on the selection of proper AoA pair(s) for aggregated EIRP and TRP measurement in configured transmitted power requirement.
· Recommended WF
· FFS on AoA separation and proper UE orientation for TRPmax testing.

Issue 2-6-3: Alternative test method for EIRPmax and TRPmax
· Proposals
· Proposal 1 (vivo): If the peak EIRP and TRP of single carrier is smaller than EIRPmax – 3dB or TRPmax – 3dB, the corresponding EIRPmax or TRPmax verification can be skipped.
· Recommended WF
· FFS on alternative test method for EIRPmax and TRPmax testing.


