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[bookmark: _Ref463014664]1.	Introduction
TS 38.133 [1] has defined EN-DC RRM test cases A.5.5.1.1/A.5.5.1.2 and the SA counterpart A.7.5.1.1/A.7.5.1.2. After careful review of these test cases, we have some observations that suggest some useful changes to check the ability of a UE to perform beam sweeping and follow RSs from multiple directions.

2.	Discussion
For simplicity we will use EN-DC test case A.5.5.1.2, but a similar analysis can be extended to the above mentioned 4 test cases.

Following is the scenario used this RLM in-sync test:
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Here we notice that after T1, SSB1 (AoA#2) is muted and does not recover for the rest of the test. Not even during T5, which is supposed to be the time interval in which the SNR dip is fully recovered. In other words, having SSB1 (AoA#2) is of no use except for T1.




Only during T1, AoA#2 basically transmits SSB1 along with CSI-RS (which is not used as RLM-RS anyway). To add, T1 is the time interval of highest SINR level, so there is no reason why the UE behavior would be any different between 1AoA and 2AoA (i.e. there is no reason why an RLF could be triggered during T1 with different probability between 1AoA and 2AoA).

Observation1: SSB1 (AoA#2) is powered up only during T1. From T2 to T5, SSB1 is shutdown.

Our understanding with respect to RAN4 goal when developing these test cases on a 2AoA setup (setup 3) was to check that the UE is actually doing beam sweeping and can follow multiple RLM-RSs from different directions (i.e. the UE is changing beams to do RLM on each RS).

However, we observe that these tests, in their current form, can be passed by a UE that either has issues tracking SSB1 or simply decides not to use SSB1 as RLM-RS (even if configured) and instead falls back to SSB0 alone for RLM assessment. In other words, a UE that just uses one RLM-RS or one single beam for RLM would pass this test. This puts the meaningfulness of these tests at risk.

Observation2: FR2 RLM test cases, even being defined with 2 RLM-RS and on setup 3 (2AoA), can be passed by a UE only using SSB0 as RLM-RS and ignoring SSB1 (and therefore AoA#2).

In our view, one possible option to achieve RAN4 goal would be to convert the existing BFD tests (A.5.5.5.1/A.5.5.5.2) from single AoA (setup 1) to 2AoA (setup 3). Similar to RLM tests, BFD tests also present two SSBs, however in contrast with RLM, these tests require the UE to detect a failing RS and recover the link using the other RS. In other words, these test cases require that the UE actively tracks two different RSs for link management.

If we were to change these tests so each SSB arrives to the UE from a different direction, we would be able to achieve RAN4 original goal: verify that the UE is actually doing beam sweeping and can follow different RSs from different directions.
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With that, RLM test cases would no longer need to be tested in setup 3 (2AoA) since that functionality is already tested via the updated BFD test cases.

Proposal1: Send LS to RAN4 to investigate further

3.	Conclusion
We have presented the following observations regarding the inability of RLM test cases to check that a UE is performing beam sweeping and can follow RLM-RSs from multiple directions:

Observation1: SSB1 (AoA#2) is powered up only during T1. From T2 to T5, SSB1 is shutdown.

Observation2: FR2 RLM test cases, even being defined with 2 RLM-RS and on setup 3 (2AoA), can be passed by a UE only using SSB0 as RLM-RS and ignoring SSB1 (and therefore AoA#2).

At the same time, we think that such goal can be achieved using BFD test cases instead, as these enforce the UE to make use of both SSBs. Placing each SSB on a different direction will make it possible. At the same time there is no need to keep the existing RLM in setup 3 (2AoA), so for simplicity we propose to change these to setup 1 (1AoA).

Proposal1: Send LS to RAN4 to investigate further
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