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1 [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]Introduction
[bookmark: _Ref516345544]In [1], an LS was sent from RAN5 to RAN4 regarding questions on the test case setting for FR2 RLM/BFD. RAN5 was wondering why in RLM test cases (A.5.5.1.1, A.5.5.1.2, A.5.5.1.5, A.5.5.1.6, A.7.5.1.1, A.7.5.1.2, A.7.5.1.5 and A.7.5.1.6) the SNR of SSB#1 is set to a very low level (or shutdown) after T1. This may imply that UE can still pass the test case without tracking SSB#1. On the other hand, the BFD test cases (A.5.5.5.1, A.5.5.5.2, A.5.5.5.3, A.5.5.5.4, A.7.5.5.1, A.7.5.5.2, A.7.5.5.3, and A.7.5.5.4) are design in the way that when the power of SSB q0 drops, the power of SSB q1 raises for UE to identify it. RAN5 is asking RAN4 the following questions.
	Q1: Can RLM FR2 test cases be revised to address the lack of testing coverage identified in this paper, (e.g. by changing the test parameters)?

Q2: Would BFD test cases /test definition ensure UE beam sweeping testing from different AoAs?


In this paper, we provide our view to the 2 questions.
2 Discussion
[bookmark: _Ref54117246]Q1: Can RLM FR2 test cases be revised to address the lack of testing coverage identified in this paper, (e.g. by changing the test parameters)?

The intension to assign a very low power level for SSB#1 in RLM test case is to verify the UE behavior when multiple RLM-RS are configured. The core requirements are specified in Section 8.1.6 of TS 38.133, as captured below
	When the downlink radio link quality on all the configured RLM-RS resources is worse than Qout, layer 1 of the UE shall send an out-of-sync indication for the cell to the higher layers. A layer 3 filter shall be applied to the out-of-sync indications as specified in TS 38.331 [2].
When the downlink radio link quality on at least one of the configured RLM-RS resources is better than Qin, layer 1 of the UE shall send an in-sync indication for the cell to the higher layers. A layer 3 filter shall be applied to the in-sync indications as specified in TS 38.331 [2].


Therefore, setting a very low SNR to SSB#1 is to verify whether UE will trigger RLF too early when the SNR of SSB#0 is still good.
[bookmark: _Ref131880657]Proposal 1: Reply to RAN5 that in RLM test cases setting a very low SNR to SSB#1 is to verify whether UE will trigger RLF too early when the SNR of SSB#0 is still good.
Regarding whether to revise RLM test cases according to BFD, in our view it is infeasible at least for OOS test cases, in which we need to set the SNRs of both SSBs to a very low level in order to trigger RLF. The only possible case is the INS test cases. We copy and paste the SNR curves of SSB#0 and SSB#1 as below. One can see that the SNR level of SSB#1 never changes after T1, while the SNR level of SSB#0 raises in T4 & T5. One easy modification to ensure that UE does track the SNR of SSB#1 is to swap the power levels of SSB#0 and SSB#1 in T4 & T5. This will result in the same test case requirements. Nevertheless, we are open to hear RAN4 companies’ view about whether such a revision is needed.
[image: ]
[bookmark: _Ref131880659]Proposal 2: RLM OOS test cases should not be changed.
[bookmark: _Ref131880660]Proposal 3: RAN4 to further discuss whether to swap the SNR levels of SSB#0 and SSB#1 in T4 and T5 for RLM INS.

Q2: Would BFD test cases /test definition ensure UE beam sweeping testing from different AoAs?
After checking the BFD test case A.5.5.5.1, we found that the AoA setup #1 is used. According to A.3.15.1 of TS 38.133, AoA setup #1 has only one single AoA which is alone the Rx beam peak direction. This means in fact the signals of the 2 SSBs are from the same AoA. As a result, the BFD test case does not really ensure UE beam sweeping testing.
[bookmark: _Ref131880661]Proposal 4: Reply to RAN5 that according to BFD test case A.5.5.5.1, single AoA is used. With this AoA setup, the test case cannot ensure UE beam sweeping behavior.

3 Conclusion
In the contribution, we discuss the LS about FR2 RLM/BFD and beam sweeping from multiple directions from RAN5. We have the following proposals.
Proposal 1: Reply to RAN5 that in RLM test cases setting a very low SNR to SSB#1 is to verify whether UE will trigger RLF too early when the SNR of SSB#0 is still good.
Proposal 2: RLM OOS test cases should not be changed.
Proposal 3: RAN4 to further discuss whether to swap the SNR levels of SSB#0 and SSB#1 in T4 and T5 for RLM INS.
Proposal 4: Reply to RAN5 that according to BFD test case A.5.5.5.1, single AoA is used. With this AoA setup, the test case cannot ensure UE beam sweeping behavior.
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