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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)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
Void
2.2	RAN2
Void
2.3	RAN3
Void
2.4	RAN4
2.4.1	Agreements
RAN4#106-bis-e:
Test Method for UE RF
Bias remains in agreed TE constraints:
· Agreements:
· RAN4 to keep previously agreed test system, i.e., uses legacy 2-axis positioner as measurement setup for multi-Rx UE RF testing considering technical and practical challenges. Meanwhile, RAN4 to document the corresponding work with the following aspects in TR 38.871. 
· Identifying that the previously agreed test system introduces different measurement results for different UE orientations because test AoA pairs only lie along meridians of the UE centric grid for the default UE alignment orientation, i.e., no test AoA pairs in other directions.
· The work on the enhanced positioner, including motivation, conceptual solution, implementation aspects shall be documented in TR 38.871 as record of having considered the technical aspects associated with the legacy positioner.
· Technical challenges with enhanced positioner and the reason to retain the legacy positioner.

The solution to reduce bias
· Agreements:
· Consider the option of AoA separation and UE orientation need to be declared as a package if the verification is based on the UE declaration as the starting point and further check based on the progress of core requirements discussion.

Limit downlink polarization combination
· Agreements:
· Only verify same DL polarization case, i.e., θθ or φφ (AoA1θ &AoA2θ or AoA1φ &AoA2φ)
· The pass/fail metric will follow the conclusion in core requirements discussion

Testing time estimation
· Agreements: 
· Take test time into account when making further decisions in test parameters (test approach, number of polarization combinations, number of AoA2 probes/directions)

Quiet zone validation procedure
· Agreements:
· The procedure to characterize the quality of the quiet zone defined for legacy RRM test system in clause 7.1.3.2.4 of 38.508-1 can be reused
Quiet zone size
· Agreements:
· The maximum device size <= 30cm including PC1 CPE could be tested in multiple AoA test system for UE RF

Test Method for UE RRM
SINR control for multi-DCI with overlapping scheme
· Agreements:
· RAN4 to consider equation (1) and (2) as the baseline to control the SINR for multi-Rx with overlapping scheme. Where S1 and S2 are signal level for probe 1 and probe 2 respectively. G1 and G2 are the antenna gain for probe 1 and probe 2 respectively. And further discuss and decide the range of G1/G2
· Mode 1 (SNR emulation): Test system transmits useful signals (S) and noise signals (N) to emulate target SNR condition.
[image: ]                      (1)
· Mode 2 (noise-free transmission): Test system transmits only useful signals (S).
                                                                                 (2)

SINR control for multi-DCI with partially overlapping scheme
· Agreements:
· RAN4 to consider equation (3) and (4) as the baseline to control the SINR for multi-Rx with partially overlapping scheme. Where S1 and S2 are signal level for probe 1 and probe 2 respectively. G1 and G2 are the antenna gain for probe 1 and probe 2 respectively. α indicates the ratio of overlapping resources (0<α<1). And further discuss and decide the range of G1/G2.                                       
· Mode 1 (SNR emulation): Test system transmits useful signals (S) and noise signals (N) to emulate target SNR condition.
                                                 												(3)
· Mode 2 (noise-free transmission): Test system transmits only useful signals (S).
																		(4)                  
SINR control for multi-DCI with non-overlapping scheme
· Agreements:
· For multi-DCI with non-overlapping, the interference between the two AOAs can be ignored.

Test Method for UE Demodulation
Assumptions of TE maximum Tx power
· Agreement:
· Consider maximum Tx power at TE amplifier output as 23dBm per TRP as the baseline to study the test parameters and test directions for UE demodulation testing.

Minimum isolation
· Agreement: 
· The minimum isolation requirements of [12dB] could be reused for all the active branches for multi-Rx UE demodulation testing

Rank number
· Agreement: 
· UE reported rank shall be higher or same as intended rank for a given test in FR2 multi-Rx UE demodulation testing.

Whether to satisfy legacy REFSENS requirement with XdB degradation
· Agreement: 
· RAN4 further study how to set wanted noise for the test direction to give [1] dB difference between Reference point SNR and Baseband SNR in demodulation test. 

UE declaration on test directions
· Agreement:
· UE vendor declaration of the 2AoAs is an acceptable approach for multi-Rx UE demodulation testing. The declared 2AoAs shall satisfy the criteria for test directions. FFS on the details of criteria.

The criteria of UE declared test directions
· Agreement:
· Further discuss the criteria of UE declared test directions considering following options.
· Option 1: Minimum isolation in Issue 3-2-1
· Option 2: Rank number in Issue 3-2-2
· Option 3: Guarantee the achievable SNR by passing legacy REFSENS requirements with XdB degradation per branch in Issue 3-2-3
· Multiple options can be selected

RAN4#107:
Test Method for UE RF
Measurement grid analysis for preliminary MU:
· Agreements:
· RAN4 to further discuss how the measurement grid analysis could be done for multi-RX DL 2AoA spherical coverage. 
· Clenshaw-Curtis weighting is recommended.
· sin θ weighting is not precluded.
· Companies are encouraged to compare the simulation results difference between fine grids and coarse grids. 
· Fine grids are suggested with 2deg step size, and course grids ≤30deg step size are suggested to be analyzed. 
· The step size of 15deg should be included.
· RAN4 will further study the measurement grid based on MU analysis

How to represent AoA pair in the measurement grid:
· Agreements:
· Capture the coordinate (θ, ϕ, ω) to represent the AoA pair in TR for information.

Far-field criteria for IFF
· Agreements:
· The Far-field criteria defined for the IFF UE RF test method described in clause 5.2.3 of TR 38.810 can be reused for IFF based multi-AoA test system

Far-field criteria for DFF
· Agreements:
· The Far-field criteria defined for the DFF UE RF test method described in clause 5.2.1 of TR 38.810 can be reused for DFF based multi-AoA test system
Test procedure
· Agreements:
· Option 1 in Issue 1-3 of R4-2309811 is agreed as the starting point
· Updates are needed to align with the progress of RF core requirements discussion.
Absolute probe locations
· Agreements:
· Consider the previous agreement for absolute probe locations for UE RF testing unnecessary for multi-Rx UE RF testing using the proposed test system and testing methodology.
· FFS on whether the probe location should be on the measurement grid.

Example of measurement setup implementation
· Agreements:
· Consider any 2 AoA RRM test system with probes in the xz plane and the required relative angular offsets for Multi-Rx testing suitable for Multi-Rx OTA spherical coverage test cases

Test Method for UE RRM
Testability analysis for the RRM testing scenarios
· Agreements: 
· Prioritize scenario 1, encourage companies’ input on scenario 2 and 3 in Issue 2-1-1 of R4-2309811. 
· Whether scenario 2 and 3 can be included into test TR subject to RRM session agreements.

SINR control for fine beam
· Agreements: 
· For fine beam, the lower bound of G1/G2 is the gain different from legacy REFSENS and legacy EIS spherical coverage.
SINR control for rough beam
· Agreements: 
· FFS on the difference of lower bound of G1/G2 between fine and rough beams

Test Method for UE Demodulation
DL SNR reference point
· Agreements: 
· RAN4 to specify SNR at the reference point per angle of arrival.
Difference between reference point SNR and baseband SNR
· Agreements:
· RAN4 to confirm the test direction should guarantee 1dB difference between Reference point SNR and Baseband SNR in multi-Rx demodulation test.
Noc level configuration
· Agreements:
· RAN4 to agree the wanted noise, i.e., Noc level is set by the below equation for multi-Rx demodulation test on band Y:
· Noc = REFSENSPC3, band Y, 50MHz -10log10(SCSREFSENS x PRBREFSENS x 12) - SNRREFSENS + ∆thermal + X, where 
· REFSENSPC3, band Y, 50MHz is the REFSENS value in dBm specified for Power Class 3 UE in band Y for 50MHz channel bandwidth in TS 38.101-2 Table 7.3.2.3-1, [dBm/Hz]
· SCSREFSENS is a subcarrier spacing associated with NRB for 50MHz in TS 38.101-2 Table 5.3.2-1, chosen as 120kHz. 
· PRBREFSENS is NRB associated with subcarrier spacing 120kHz for 50MHz in TS 38.101-2 Table 5.3.2-1 and is 32.
· 12 is the number of subcarriers in a PRB
· SNRREFSENS = -1 dB is the SNR used for simulation of REFSENS
· ∆thermal is the amount of dB that the wanted noise is set above UE thermal noise, giving a rise in total noise of ∆BB. ∆thermal = 6dB, giving a rise in total noise of 1dB.
· X is the allowable degradation in sensitivity from legacy REFSENS requirements in dB
Testability of TE to quantify legacy REFSENS + XdB
· Agreements:
· No testability issue for TE to quantify legacy REFSENS requirement + XdB. There is no testability challenge for TE to identify directions with sensitivity better than REFSENS + X dB.
How to determine the parameter XdB
· Agreements:
· RAN4 to further discuss the parameter of XdB in the next meeting.
Criteria of UE declared test directions
· Agreements:
· The test directions and AoA separation for multi-Rx demodulation test can be declared by UE. The UE declared test directions should satisfy the following 3 criteria:
· Minimum isolation shall be at least [12dB]
· Rank number shall be higher or same as intended rank for a given test case
· Each direction of AoA pair shall pass legacy REFSENS requirements with X dB degradation. 
Fallback approach for test directions selection
· Agreements:
· If the UE declared test directions and AoA separation cannot satisfy the criteria in Issue 3-1-6. The test directions which can satisfy the following criteria should be searched by TE with a blind search algorithm as the fallback approach.
· Minimum isolation shall be at least [12dB]
· Rank number shall be higher or same as intended rank for a given test case
· Each direction of AoA pair shall pass legacy REFSENS requirements with X dB degradation. 
Minimum isolation requirements
· Agreements:
· It is encouraged companies provide the simulation results to verify the minimum isolation requirements of [12dB] for multi-Rx demodulation test.

Test method for demodulation requirements for FR2 multi-Rx
· Agreements:
· RAN4 to adopt virtual cable setup to test the FR2 multi-Rx demodulation requirements as discussed in NR FR2 OTA enhancements.
· RAN4 to further study the number of AoA pairs satisfying the [12dB] min. isolation based on the simulation assumptions in UE RF with the following options:
· Option 1: Pure isolation 
· Option 2: Inverse channel approach
· Other option is not precluded
· All the channel model parameters need to be modelled in the channel emulator.


2.4.2 Remaining Open issues
Test methodology for RF requirements
· Measurement grid for multi-Rx UE RF testing
· Test procedure for non-parametric test approach

Test methodology for RRM requirements
· The testability for the RRM testing scenarios which is depending on the RRM session progress
· Test parameters and side condition
· SINR control for fine and rough beam
Test methodology for Demodulation requirements
· How to determine the parameters for Noc level configuration such as X which is the allowable degradation in sensitivity from legacy REFSENS requirements in dB
· Verification on the minimum isolation of [12dB] for the demodulation test directions selection
Uncertainty assessments
· Develop the related preliminary uncertainty assessments for the test methodologies

2.5	RAN5
Void
2.6	RAN6
Void
3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
N/A. 
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