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Introduction
In this paper, we present our view on the test setup particularly about AoA selection procedure.
Discussion
There are multiple open issues for RRM test setup.
	Issue 2-2: AoA selection in RRM test cases
· Company bring analysis on this issue with option 1 as starting point.
· Option 1: The AoA pair for simultaneous reception with different QCL-typeD in RRM tests is from the set of qualified AoA pairs according to the spherical coverage requirement for simultaneous reception from multiple directions as defined in clause 7.3K.3 of TS 38.101-2.

Issue 2-2a: Whether and how to define new 2AoA setup for multi-Rx
· FFS following proposals
· Option 1:
· 2AoA setup for multi-RX should focus on those AoA pairs with a UE-declared AoA separation that can meet the throughput requirement. 
· RX beam peak direction defined for R15 single AoA reception does not need to be singled out for 2AoA setup.
· Option 2:
· 2 AoAs setup is to reuse legacy 2 AoAs setup. It can be further discussed together with test cases.
· Option 3: 
· Define new 2 AoAs setup for multi-Rx.
· Setup Xa: 2 AoAs, both AoAs are in non Rx beam peak directions. 
· FFS whether RRM need to consider the declared AoA separation and all the corresponding directions defined in RF requirements
· Setup Xc-1: 2 AoAs, 1 AoA in Rx beam peak direction, 1 in non Rx beam peak without change in direction 
· Setup Xc-2: 2 AoAs, 1 AoA in Rx beam peak direction, 1 in non Rx beam peak with change in direction 
· FFS whether RRM can consider the RF declared AoA separation and all directions as the priority potential selection
· Option 3a:
· RAN4 to introduce new 2 AoA setup with 3 active probes for multi-RX tests.

Issue 2-3: Number of probes in RRM test cases
· FFS following proposals by taking agreements in the last meeting and testability into consideration.
· Option 1: 
· It is suggested to verify the dual to dual active TCI state switching from [RS 1, RS 2] to [RS 1, RS3] under the assumption of 3 active probes.
· Option 2:
· Define a dual-to-dual TCI test case for m-DCI, where the UE needs to switch both the TCI states i.e. [RS1, RS3], to [RS2, RS4], with [RS1, RS3] and [RS2, RS4] each forming beam pairs. 
· When less than four probes are used, the test equipment should emulate different DL transmit beams by transmitting different signals with different power and delay.
· Option 3: 
· For TCI state switching TC for mDCI, target TCI states are beam pair for simultaneous reception. Before TCI state switching, PDCCH/PDSCH with different TCI states are non-overlapped in time domain.
· Option 4: 
· RAN4 not to test dual-to-dual active TCI state switching in R18
· Option 5: 
· RAN4 to introduce new 2 AoA setup with 3 active probes for multi-RX tests.

Issue 2-12: Test setup for fast beam sweeping
· FFS following proposal
· Option 1: 
· Reuse the configuration and test requirement of legacy test cases for GBBR and non-GBBR L1-RSRP as baseline.
· Two AoAs for SSB#0 (AoA#1) and SSB#1 (AoA#2).
· No DRX is configured.
· Test requirements are set on the time duration to reflect the RSRP change in the non-GBBR L1-RSRP report.
· Note: UE does not indicate its preference for single-RX in UE assistance information throughout the test.

Issue 2-15: test procedure for test direction and probe selection
· FFS following proposal
· Option 1:
· Step 1: Test probe selection for {RS2, RS3}
· A pair of directions for {RS2, RS3} is selected based on 2AoA EIS spherical coverage, which is dependent on DUT declared AoA offset as shown in Table 7.3K.3-1 of TS38.101-2.
· Step 2: N test iterations at different pairs of test directions with respect to DUT by rotating the DUT
· For i = 1: N iterations
· Step A: Rotate the DUT and select a pair of probe directions for {RS2, RS3} fulfilling 2AoA EIS spherical coverage percentile of the DUT
· Step B: Find a probe direction for RS1, from the two untaken probes for {RS2, RS3}, fulfilling EIS spherical coverage
· If fails to find a probe for the test, go to Step A
· Step C: Proceed with the test
· Increase i by 1, and go to Step A
· End
· At each set of test directions collected from the above procedure,
· RS1 is for anchor TRP
· {RS2, RS3} is for 
· R17 Group-based L1-RSRP measurements
· TCI state switch (either CSI-RS or SSB, not mixed-type of RSs for {RS2, RS3})
· Scheduling/measurement restrictions
· The above procedure can be further simplified by RAN5, if it results in the same test coverage and suits the test purpose.
· Assumption: TE has 4 physical probes placed at {0, 30, 90, 150} deg.



The issues in the table above are ultimately pertaining to the following questions:
1) Are more than three AoAs implementable by test equipment?
2) What are the realistic constraints on AoA selections?
3) Within these constraints, how should we select AoAs?

For the first two questions, as shared by many companies in the past meetings, due to the limitation of FR2 OTA testability in terms of the number of Tx probes and offsets between the proves, we do not think it’s worthwhile to further consider test cases needing more than 3 probes. To address the last question, based on our best understanding of FR2 OTA test restrictions and 2AoA EIS spherical coverage requirements, we propose the following procedure:

Proposal 1: For single TCI to uual TCI state switch (RS1 to RS2, RS3), RAN4 to adopt the following test procedure for test direction and probe selection:
· Assumption: 
· TE has 4 physical probes placed at {0, 30, 90, 150} deg.
· Procedure:
· Step 1: Test probe selection for {RS2, RS3}
· A pair of directions for {RS2, RS3} is selected based on 2AoA EIS spherical coverage, which is dependent on DUT declared AoA offset as shown in Table 7.3K.3-1 of TS38.101-2.
· Step 2: N test iterations at different pairs of test directions with respect to DUT by rotating the DUT
· For i = 1: N iterations
· Step A: Rotate the DUT and select a pair of probe directions for {RS2, RS3} fulfilling 2AoA EIS spherical coverage percentile of the DUT
· Step B: Find a probe direction for RS1, from the two untaken probes for {RS2, RS3}, fulfilling EIS spherical coverage
· If fails to find a probe for the test, go to Step A
· Step C: Proceed with the test
· Increase i by 1, and go to Step A
· End
· At each set of test directions collected from the above procedure,
· RS1 is for anchor TRP
· {RS2, RS3} is for 
· R17 Group-based L1-RSRP measurements
· TCI state switch (either CSI-RS or SSB, not mixed-type of RSs for {RS2, RS3})
· Scheduling/measurement restrictions
· The above procedure can be further simplified by RAN5, if it results in the same test coverage and suits the test purpose.

Conclusions
In this paper, we proposed the following.

Proposal 1: For single TCI to uual TCI state switch (RS1 to RS2, RS3), RAN4 to adopt the following test procedure for test direction and probe selection:
· Assumption: 
· TE has 4 physical probes placed at {0, 30, 90, 150} deg.
· Procedure:
· Step 1: Test probe selection for {RS2, RS3}
· A pair of directions for {RS2, RS3} is selected based on 2AoA EIS spherical coverage, which is dependent on DUT declared AoA offset as shown in Table 7.3K.3-1 of TS38.101-2.
· Step 2: N test iterations at different pairs of test directions with respect to DUT by rotating the DUT
· For i = 1: N iterations
· Step A: Rotate the DUT and select a pair of probe directions for {RS2, RS3} fulfilling 2AoA EIS spherical coverage percentile of the DUT
· Step B: Find a probe direction for RS1, from the two untaken probes for {RS2, RS3}, fulfilling EIS spherical coverage
· If fails to find a probe for the test, go to Step A
· Step C: Proceed with the test
· Increase i by 1, and go to Step A
· End
· At each set of test directions collected from the above procedure,
· RS1 is for anchor TRP
· {RS2, RS3} is for 
· R17 Group-based L1-RSRP measurements
· TCI state switch (either CSI-RS or SSB, not mixed-type of RSs for {RS2, RS3})
· Scheduling/measurement restrictions
· The above procedure can be further simplified by RAN5, if it results in the same test coverage and suits the test purpose.
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