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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
2.4	RAN4
2.4.1	Agreements
RAN4#110bis
Issue 1-1-1: Work plan
· Proposals
· Proposal 1: 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
· Discuss testability aspects of CPE/FWA/vehicle/industrial devices


	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
· [bookmark: _Hlk164248537]Conclude the TE’s capability to support CPE/FWA/vehicle/industrial devices



	RAN #105, Sep '24
	
	
	

	RAN4 #112bis, Oct '24
	· Conclude test methodology, measurement setup and test procedure
· Define work plan of test methodologies for AI/ML beam management (if applicable)
· Discuss the preliminary uncertainty assessments for the test methodology


	RAN4 #113, Nov '24
	· Conclude the related preliminary uncertainty assessments for the test methodology
· 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 '25
	· 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



· Agreement:
· Proposal 1 is agreed.

Issue 2-1-1: Work scope for requirement verification 
· Proposals
· Proposal 1: 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: Test method for configure transmitted power should be compatible with Maximum Output Power testing for future proof
· Agreement:
· RAN4 to study the test method for configured transmitted power requirements in Rel-19 NR FR2 OTA SI.
· The compatibility with Maximum Output power and MPR/A-MPR could be considered for future proofing.

Issue 2-2-1: TE capability to measure/distinguish EIRP per TCI
· Proposals
· Proposal 1: TE vendors to provide the feedback on the capability of measure/distinguish EIRP per TCI in STxMP testing.
· Proposal 1a: 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
· Agreement:
· TE vendors confirmed the capability of distinguishing EIRP per TCI with two layers transmission under SDM scheme 
· The feasibility of this approach under all signal level conditions (e.g. SNR, power imbalance) is FFS  
Issue 2-3-1: UE form factor and supported DUT size in STxMP testing
· Proposals
· Proposal 1: The diagonal of device ≤30cm can be measured for STxMP testing.
· Agreement:
· [bookmark: OLE_LINK2]Prioritize PC1 and PC5 with the diagonal of device ≤30cm in Rel-19 NR FR2 OTA SI.
· FFS on the other parameters including weight, antenna configurations which have impact on the test procedure and measurement uncertainty

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

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

Issue 2-6-3: Alternative test method for EIRPmax and TRPmax
· Proposals
· Proposal 1: 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.
· WF
· FFS on alternative test method for EIRPmax and TRPmax verification.

RAN4#111
Issue 1-1-1: Signal level condition for measuring/distinguishing EIRP per TCI
· Agreement:
· RAN4 assume TE has the capability of distinguishing EIRP per TCI with the configuration of rank 2 PUSCH transmission in EIRP measurement of STxMP. under SDM scheme to further study the test methodology
· Signal level conditions (e.g., SNR, power imbalance) and test procedure need to be further checked.
· RAN4 to conclude the feasibility issue in next meeting.
Issue 1-2-1: Supported UE form factor and DUT size 
· Agreements:
· PC1 and PC5 are prioritized in this SI. Vehicle and industrial devices are precluded due to lack of core requirements in Rel-18. 
· The below assumptions for UE antenna, max DUT size, max weight below are considered for test methodology study
· Assumptions for PC1 
	Certain assumptions need to be made to come up with MU/MTSU values. Following is the list of proposed assumptions, along with justification, that can affect the MU/MTSU for PC1 UEs:
1) Max number of antenna array elements – 12x12
a. A 12x12 array is judged to be sufficiently large to capture all practical PC1 implementations as subsets
2) Max DUT sizes – 30 cm
3) Max DUT radiating aperture – 10.6 cm 
a. This value is derived from /2 separated elements at 24G, and assumption #1
4) Power supply type – AC Power Supply
5) Max weight of UE – 10 lbs
6) Single element pattern – re-use from table G.1.1-1



	Table 5.2.3.3-1: UE antenna element pattern
	Parameter
	Values

	Antenna element vertical radiation pattern (dB)
	


	Antenna element horizontal radiation pattern (dB)
	



	Combining method for 3D antenna element pattern (dB)
	


	Maximum directional gain of an antenna element GE,max
	5 dBi

	(Mg, Ng, M, N, P) 
	 (1, 1, 12, 12, 2)

	(dv, dh)
	(0.5λ, 0.5λ)

	UE orientation
	Random orientation in the azimuth domain: uniformly distributed between -90 and 90 degrees*
Fixed elevation: 90 degrees

	NOTE:	This is done to emulate two panels: the configuration is equivalent to 2 panels with 180 shift in horizontal orientation and UE orientation uniformly distributed in the azimuth domain between -180 and 180 degrees.






· Assumptions for PC5
	A FWA device is expected to support PC1 and/or PC5. The device and antenna assumptions for FWA supporting PC1 is already captured in [2].
In this paper we propose to keep the PC5 FWA device and antenna assumption same as PC1 FWA. Proposals are captured in Table 2.1

Table 2.1: PC5 FWA device and antenna assumptions 
	Number of antenna arrays
	1

	Number of elements in array
	12 x 12

	Max DUT size 
	40cm

	Max DUT radiating aperture
	10.6 cm (diagonal), from l/2 separated elements at 24G, 12 elements per dimension

	Power supply
	AC power supply

	Max weight of UE 
	10 lbs (4.5 Kg)

	Beam steering range and granularity in xz plane
	4o beam steering granularity (from 30o to 150o)

	Beam steering range and granularity in xy plane
	4o beam steering granularity (from 30o to 150o)






Issue 1-3-1: UE beam lock test function enhancement
· Agreement:
· RAN4 agreed to send the LS R4-2409999 to RAN5 on UE beam lock test function for STxMP testing

Issue 1-4-1: AoA separation and UE orientation for EIRP PUMAX,f,c,k testing
· Agreements:
· FFS on AoA separation and UE orientation for EIRP PUMAX,f,c,k testing considering the following options 
· Option 1: Consider similar as Multi-Rx UE declaration approach for one AoA pair selection from the set of {30deg, 60deg, 90deg, 120deg, 150deg} and one proper UE orientation listed in TS38.101-2 for EIRP per TCI measurement 
· How to process the measurement data is FFS
· Data processing should avoid repeated selection of peak EIRP per TCI.
· Option 2: For the selection of AoA pair, one of AoA is at the beam peak direction of single CC operation without STxMP enable (from Beam Peak Search for MOP in 6.2 of TS 38.101-2), another AoA is decided by UE declared orientation (listed in TS38.101-2) and AoA pair from set of {30deg, 60deg, 90deg, 120deg, 150deg}. 

Issue 1-4-2: Measurement grid for EIRP PUMAX,f,c,k testing
· Agreements:
· RAN4 consider legacy PC1 and PC5 measurement grid for beam peak search defined in Annex M.2 of TS38.521-2 as the starting point. The modifications might be needed with further study.
Issue 1-5-1: Skipping rule for EIRPmax testing
· Agreements:
· RAN4 agree on the skipping rule proposal for EIRPmax, i.e., “If the peak EIRP of single CC operation without STxMP (from Peak EIRP for MOP in 6.2 of TS 38.101-2) is smaller than EIRPmax - 3dB –additional margin , the corresponding EIRPmax verification can be skipped”.
· Further check on the handling of the test case skip as part of conformance test. FFS on additional margin, such as systematic error of beam peak search, etc.
· The slightly change of antenna radiation pattern of one panel when the other panel is activated if any, which might varry the test results of EIRPmax, can be compensated by addition margin.

Issue 1-5-2: AoA separation and UE orientation EIRPmax testing
· Agreements:
· RAN4 to further study the AoA separation and UE orientation EIRPmax testing considering the following options:
· Option 1: RAN4 to consider AoA offset = [30°] as the worst case. FFS on the UE orientation selection.
· Option 2:  For PUMAX,f,c (aggregated EIRP), re-use the UE declared AoA separation and orientation of Multi-RX. FFS on the details of data processing.
· Option 3: Define a few AoA separations/offsets in the OTA test for EIRPmax verification. Reuse the orientation definitions in current standards.

Issue 1-5-3: Measurement grid EIRPmax testing
· Agreements:
· RAN4 consider the legacy PC1 and PC5 measurement grid for beam peak search defined in Annex M.2 of TS38.521-2 as the starting point. The modifications might be needed with further study.

Issue 1-6-1: Skipping rule for TRPmax testing
· Agreements:
· RAN4 agree on the skipping rule proposal for TRPmax, i.e., “If the peak TRP of single CC operation without STxMP (from TRP for MOP in 6.2 of TS 38.101-2) is smaller than TRPmax - 3dB – additional margin[], the corresponding TRPmax verification can be skipped”.
· Further check on the handling of the test case skip as part of conformance test. FFS on additional margin, such as systematic error of beam peak search, etc.
· [bookmark: _Hlk167369296]The slightly change of antenna radiation pattern of one panel when the other panel is activated if any, which might vary the test results of TRPmax, can be compensated by addition margin.

Issue 1-6-2: AoA separation and UE orientation TRPmax testing
· Agreements:
· RAN4 consider the following options for AoA separation and UE orientation TRPmax testing
· Option 1: For PTMAX,f,c (total radiated power), re-use the UE declared AoA separation and orientation of Multi-RX
· Option 2: The MOP, MPR, AMPR, TRPmax should be tested under same AoA pair for sTxMP.
· Option 3: The worst-case conclusion for aggregated EIRP PUMAX,f,c testing should apply for aggregated TRP PTMAX,f,c, testing.
2.4.2	Remaining Open issues
The remaining issues need to be solved:
· AoA separation and UE orientation for EIRP PUMAX,f,c,k testing
· AoA separation and UE orientation for EIRPmax testing
· AoA separation and UE orientation for TRPmax testing
· Measurement grid
· Test procedure
· Preliminary uncertainty assessments
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