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1	Introduction 
At RAN4 meeting#110bis, performance part was further discussed and open issues were captured in the WF [1]. In this contribution, we share our views on the follow aspects:
· AoA selection in RRM test cases
· Whether and how to define new 2AoA setup for multi-Rx
· Number of probes in RRM test cases
2	Discussion

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.

In RF session, the requirement was specified as follows:
The UE is only required to fulfil the requirement at any one of AoA separations declared from Table 7.3K.3-1. 
Table 7.3K.3-1: Requirement for power class 3
AoA separation (degrees)
Probability (%)
30
18.5
60
13.5
90
12.5
120
20.5
150
28.5



It is clear that in the test only one declared AoA separation is tested, and for this single AoA separation, there could be AoA pairs that may not meet the throughput of 95% of maximum throughput of the reference measurement channels. To simplify the test time for RRM tests, it is reasonable to reuse the test outcomes of the RF test. In addition, as the RRM tests focus on two AoAs or AoA pairs, it is better to make this clear. Assuming qualified AoA pairs are those that meet the throughput of 95% of maximum throughput of the reference measurement channels, we think Option 1 is agreeable. Therefore, we propose:

Proposal 1: It is proposed to agree on 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.

It is neither straightforward nor necessary if we should borrow directly from the single AoA discussion back in R15. In 2AoA setup for multi-RX reception, the two RX beams will change as the AoA pairs traverse the grid points on the sphere with a fixed AoA separation. For 2AoA simultaneous reception, we think the RX beam peak direction defined for single AoA reception is not relevant and thus is not needed in the RRM test. As discussed above, from the RF test, the AoA pairs for a UE-declared AoA separation that can meet the throughput requirement are known. And the RRM test should focus on those AoA pairs.

Proposal 2: 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.

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.

The above options are not mutually exclusive. In our understanding, the above options deal with two issues, namely the number of probes in RRM test cases and whether to allow dual TCI states to dual TCI states switching. 

For the first issue, as in the latest TR 38.871 it was agreed that “For UE RRM testing, the measurement setup supporting Dual TCI switches from one probe to two probes simultaneously is selected as the baseline.” In other words, up to three probes are supported in the test. Therefore, we propose to assume 3 probes in the testing. 

For the second issue, it is proposed to use [RS1] to [RS1, RS2] switching as a baseline. This is because in the RF requirement, the AoA separation in the AoA pairs is up to UE declaration. Considering the constraints in the test setup and the required flexibility of AoA separation, [RS1] to [RS1, RS2] switching is the most viable option.

Proposal 3: The baseline to verify UE performance of dual TCI state switching is from one TCI state to two TCI states, assuming 3 probes are used in testing.
3	Conclusions
In this contribution, we make the following proposals.
Proposal 1: It is proposed to agree on 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.
Proposal 2: 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.
Proposal 3: The baseline to verify UE performance of dual TCI state switching is from one TCI state to two TCI states, assuming 3 probes are used in testing.
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