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Topic #1: Test methods for RF
Sub-topic 1-1: Constraints for agreed TE with the legacy 2-axis positioner
Issue 1-1-1: Bias remains in agreed TE constraints
· Background
· (Qualcomm): Sensitivity of calculated probability to support 2TRP DL to UE module orientation relative to the UE reference coordinate system suggests that the agreed TE constraints retain sources of bias despite previous agreements.
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Figure 1.2.1-1: Illustration of bias - AoA pairs lie along longitudes of the UE spherical reference coordinate system with the previously agreed TE with the legacy 2-axis positioner as shown in R4-2304679
· (vivo): The relative position between UE and AoA pair will be changed under different UE orientation which will lead to different UE performance.
· (OPPO): The two AoAs, i.e. the direction of the legacy probe and the direction of the additional probe, are always on the same meridian according to the DUT’s coordination system, or on the meridian with 180-degree separation (the additional probe rotates over the south pole). Study whether the two AoAs located at two different azimuth are feasible from TE implementation perspective.
·  (Keysight): OEMs to determine whether different device orientations/alignment options yield different multi-AoA spherical coverage test results and what augmentations of the test system/AoA directions are necessary to de-embed those differences.
· Proposals
· Option 1: Bias is confirmed.
· Option 2: no need to consider bias further.
· Agreement:
· 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.

Issue 1-1-2: The solution to reduce bias
· Proposals
· Option 1 (Qualcomm): RAN4 to evaluate the feasibility of a 3-axis positioner to reduce bias for 2TRP connectivity. An example implementation is an azimuth+roll 2-axis positioner mounted on a roll motor shaft (3rd axis) shown in below figure.
[image: ] The sequence of actuation can be considered equivalent to the following: 
1. The outside roll motor starts off at the zero-rotation location (as shown) and the ‘inside’ 2-axis positioner (blue and green axes) mounted to the roll motor is used to move S1 to the desired grid point from the UE’s perspective. 
2. The outside roll-motor is then actuated over 360⁰ with an arbitrary number of stops for measurement. Each stop represents an AoA pair with one source (S1) fixed in space.
3. Once the outside roll-motor returns to the zero position, the ‘inside’ 2-axis positioner is used to move S1 to the next grid point.
4. (Loop to step 2 until S1 is moved through all grid points).

Figure 1.2.1-2: Example implementation to reduce bias using 3-axis positioner concepts as shown in R4-2304679
· Option 2 (vivo): AoA separation and UE orientation need to be declared as a package if the verification is based on the UE declaration
· Option 3 (Keysight): Define just a single permitted DUT orientation/alignment option for FR2 multi-Rx testing
· Agreement:
· Consider option 2 as the starting point and further check based on the progress of core requirements discussion.
Sub-topic 1-3: Limit downlink polarization combination
Issue 1-3: Limit downlink polarization combination
· Proposals
· Option 1 (Samsung): Limit the downlink polarization combination to only verify same DL polarization case, i.e., θ θ or φφ (AoA1 θ &AoA2 θ or AoA1 φ &AoA2 φ).
· Option 2 (vivo): Only (TRP1θ, TRP2θ) and (TRP1φ, TRP2φ) need to be verified during the RF test. As long as either of (TRP1θ, TRP2θ) and (TRP1φ, TRP2φ) can satisfy the requirements, the UE is considered to pass the test.
· Option 3 (Qualcomm): FFS on limiting downlink polarization combination with 3-axis positioner because …. the DL polarization from one of the sources takes on multiple directions with the proposed 3-axis positioner
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· Agreement:
· Only verify same DL polarization case, i.e., θ θ orφφ (AoA1θ &AoA2θ or AoAφ &AoA2φ).
· The pass/fail metric will follow the conclusion in core requirements discussion

Sub-topic 1-4: Weighting of AoA Pairs
Issue 1-4: Weighting of AoA Pairs
· Proposals
· Option 1 (Keysight): For FR2 multi-Rx testing not based on counting pass/fail verdict but based on probability contributions instead, apply a theta-dependent correction, i.e., scale the PDF probability contribution for each combination of AoA1&AoA2 by sin(θ AoA1)*sin(θ AoA2) or the normalized Clenshaw-Curtis weights W(θ AoA1)/W(90°)*W(θ AoA2)/W(90°)
· Option 2: Related to the definition of RF requirement metric. Depending on RF session progress.
· Option 3: Specify other option if any 
· Agreement
· Wait for the conclusion in core requirements discussion.

Sub-topic 1-5: Testing time esitimation
Issue 1-5: Testing time estimation
· Proposals
· Option 1 (Keysight): Take test time into account when making further decisions in test parameters (test approach, number of polarization combinations, number of AoA2 probes/directions)
· Option 2: Specify other option if any 
· Agreement
· Option 1 is agreed

Sub-topic 1-6: Quiet zone validation
Issue 1-6-1: Quiet zone validation procedure 
· Proposals
· Option 1 (Qualcomm): The procedure to characterize the quality of the quiet zone for IFF defied in clause D2, TR 38810 can be reused for IFF based multi-AoA test system. 
· Option 2 (Keysight): 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.
· Agreement
· Option 2 is agreed

Issue 1-6-2: Quiet zone size 
· Proposals
· Option 1 (Qualcomm): The maximum device size <= 30cm including PC1 CPE could be tested in multiple AoA test system for UE RF. FFS on Quiet Zone and maximum device size for 3-axis positioner.
· Option 2: Specify other option if any 
· Agreement
· The maximum device size <= 30cm including PC1 CPE could be tested in multiple AoA test system for UE RF
Sub-topic 1-7: Test procedure
Issue 1-7: Test procedure for Multi-DCI&Single-DCI
· Proposals
· Option 1 (R&S): Non-parametric (i.e. pass/fail) test approach for Multi-DCI & Single-DCI Schemes shall be defined. The non-parametric test approach for spherical coverage in below figure is selected. Note: due to a formatting issue, some text in certain steps was cut on figure 2-1 in R4-2305696. The figure herein solves the issue.

[image: ]
Figure 1.2.7-1: Test procedure for non-parametric test approach in R4-2305696
· Option 2 (Samsung): To specify a unified test procedure which is agnostic to DCI schemes as much as possible.
· Agreement:
· Option 1 is agreed as the starting point
· Further changes on how to record the results per point would be required depending on the metric defined for the core requirement in the RF session
· Further changes on angular separations and UE orientations would be required depending on core requirement in RF session.
· Further refinement not precluded before implemented into TR 38.871
Topic #2: Test methods for RRM
Sub-topic 2-1: SINR control for multi-DCI
Issue 2-1-1: SINR control for multi-DCI with overlapping scheme 
· Proposals
· Option 1 (Qualcomm): 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)
· Option 2: Specify other option if any.
· Agreement
· Option 1 as starting point depending on the progress on RRM session discussion 
Issue 2-1-2 (a): SINR control for multi-DCI with partially overlapping scheme 
· Proposals
· Option 1 (Qualcomm): 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)                  
· Agreement
· Option 1 is agreed

Issue 2-1-2 (b): SINR control for multi-DCI with non-overlapping scheme 
· Proposals
· Option 2 (Huawei): For multi-DCI with non-overlapping, the interference between the two AOAs can be ignored.
· Agreement
· Option 2 is agreed

Sub-topic 2-2: Probes number
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-2-1: Is it feasible to transmit simultaneously for 2AoAs and switch to another 2AoAs with TDM manner?
· Proposals: 
· Option 1: Yes
· Option 2: No, please specify the reasons
· Agreement:
· FFS on feasibility 
· The required SINR before / after dual TCI switching
· The impact on side condition 
Topic #3: Test methods for Demodulation
Sub-topic 3-1: Assumption of TE maximum Tx power 
Sub-topic description:
Open issues and candidate options before meeting:
Issue 3-1: Assumptions of TE maximum Tx power
· Proposals
· Option 1 (Qualcomm): Consider maximum Tx power at TE amplifier output as 23dBm which is reused from TR 38.810 as the baseline to study the test parameters and test directions for UE demodulation testing.
· Option 2: Specify other option if any
· 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.
Sub-topic 3-2: Criteria for test directions
Issue 3-2-1: Minimum isolation
· Proposals
· Option 1 (Qualcomm): The minimum isolation requirements of 12dB could be reused for all the active branches for multi-Rx UE demodulation testing.
· Option 2: Specify other option if any
· Agreement: 
· The minimum isolation requirements of [12dB] could be reused for all the active branches for multi-Rx UE demodulation testing

Issue 3-2-2: Rank number
· Proposals
· Option 1 (Qualcomm): UE reported rank shall be higher or same as intended rank for a given test in FR2 multi-Rx UE demodulation testing.
· Option 2: Specify other option if any
· Agreement:
· Option 1 is agreed

Issue 3-2-3: Whether to satisfy legacy REFSENS requirement with XdB degradation
· Proposals
· Option 1 (Qualcomm): RAN4 to consider Option 3, i.e., passing legacy REFSENS requirements with XdB degradation per branch as the starting point to select the test directions for UE demodulation testing.
· Option 2: Specify other option if any
· 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. The following options can be considered:
· Option 1  
· Other options not precluded 
Sub-topic 3-3: UE declaration on test directions
Issue 3-3-1: UE declaration on test directions
· Proposals: 
· Option 1 (Qualcomm): 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.
· Option 2 (Huawei): RAN4 to consider UE declaration to determine test direction.
· 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.

Issue 3-3-2: The criteria of UE declared test directions
· Proposals: 
· 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
· Agreement:
· Further discuss the criteria of UE declared test directions considering above options.
· Multiple options can be selected
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