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RAN4 has received an LS from RAN5 asking RAN4 feedback regarding Rel-15, RLM FR2 and BFD FR2 test cases defined in the annex A of TS 38.133 [1]. 
In this contribution we analyze the question raised by RAN5 and provide text of the potential reply LS to RAN5. 
Analysis of RLM and BFD FR2 test cases
RLM FR2 test cases:

According to the LS, RAN5 has stated the following regarding RLM test cases:

RAN5 has the following observations impacting TS38.133 2AoA (setup 3) RLM test cases in 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:

(1) SSB1 (AoA#2) (or RLM-RS2 in CSI-RS-based tests) is powered up only during T1. From T2 to the end of the test, SSB1 / RLM-RS2 is shutdown.

(2) FR2 RLM test cases, even being defined with 2 RLM-RS and on 2AoA (setup 3), the requirement can be satisfied by a UE only using SSB0 / RMS-RS1 as RLM-RS and ignoring SSB1 / RLM-RS2 (and therefore AoA#2).
Firstly, one of the purposes of using AoA Setup 3 (2 AoAs) in the aforementioned RLM tests is to stress the UE to perform Rx beam sweeping in order to pass these test cases. Explicit verification of the Rx beam sweeping is not realizable and is not the intention of these test cases. As shown below from Table A.3.15.3-1 that in Setup 3, there can be 5 possible relative angle between the two active probes transmitting DL signals in the test cases i.e. SSB0 and SSB1 in different time location/SSB index locations. During each iteration of the test the relative angle between the two active probes can be randomly changed. Therefore, the UE cannot make any assumption about the relative angle between the received SSB0 and SSB1. Furthermore, during test time T2, the UE should not declare out of sync in test case in section A.5.5.1.1 even though SNR of SSB1 is -15 dB while that of SSB0 is -6 dB. This means the UE will be required to perform Rx Rx beam sweeping in order to pass these test cases. We therefore do not see any motivation to modify the RLM FR2 test cases.

Table A.3.15.3-1: Set of relative angular offsets between active probes for each power class (TS 38.133)
	UE Power class
	Relative angular offset between active probes

	1
	FFS

	2
	FFS

	3
	30°, 60°, 90°, 120° and 150°

	4
	FFS

	5
	FFS

	7
	FFS




BFD FR2 test cases:

According to the LS, RAN5 has stated the following regarding BFD test cases:
On the other hand, BFD test cases in 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, require that the UE actively tracks two different RSs for link management. The configuration of BFD test cases seems to be more appropriate to verify UE beam sweeping from different AoAs. 

In the aforementioned BFD test cases, the AoA Setup 1 (1 AoA) is used. According to clause A.3.15.1 of TS 38.133, there is only one active probe in the test that transmits the DL signals which are aligned to the UE Rx beam peak direction. This means the SSB beam is fixed during the entire test. Therefore, the purpose of the BFD test is not to stress the UE to perform Rx beam sweeping to pass these test cases. The UE not performing the Rx beam sweeping could still pass the BFD test cases. We therefore do not recommend changing the methodology of the BFD tests to verify the UE Rx beam sweeping.
Summary
The following are the observations and the proposals related to the RAN5 LS reply on the RLM and BFD FR2 test cases:

RLM FR2 test cases:
· Observation #1: One of the purposes of using AoA Setup 3 (2 AoAs) in the aforementioned RLM tests is to stress the UE to perform Rx beam sweeping in order to pass these test cases.
· Observation #2: In AoA Ssetup 3, during each iteration of the test the relative angle between the two active probes can be randomly changed by the test equipment. Therefore, the UE cannot assume certain relative angle between the two SSB beams received from the two active probes
· Observation #3: There is large difference in SNR on SSB0 and SSB1 during one of the test times e.g. -6 dB and -15 dB in T2 in out-of-sync test case in A.5.5.1.1. 
· Observation #4: The UE not performing RX beam sweeping will fail the RLM test cases.
· Proposal #1: The existing RLM FR2 tests cases implicitly verifies the RX beam sweeping and do not need any modification.
BFD FR2 test cases:
· Observation #5: BFD test cases uses AoA Setup 1 (1 AoA) in which only one active probe transmits the DL signals which are aligned to the UE Rx beam peak direction.
· Observation #6: The intention of the BFD tests was not to stress the UE to perform Rx beam sweeping to pass these test cases.
· Proposal #2: Do not recommend changing the methodology of the BFD tests to verify the UE Rx beam sweeping.
The draft of the LS reply is given in section 4.
Draft of the Reply LS

3GPP TSG-RAN WG4 Meeting #106bis-e	R4-23xxxx
Electronic Meeting, April 17-26, 2023

Title:	Reply LS on FR2 RLM/BFD and beam sweeping from multiple directions
Response to:	R5-231830
Release:	Release 15
Work Item:	TEI15_Test, 5GS_NR_LTE-UEConTest

Source:	TSG RAN WG4
To:	TSG RAN WG5
Cc:	

Contact Person:
Name:	Muhammad Kazmi
E-mail Address:	muhammad<dot>kazmi<at>@ericsson<dot>com

Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org 	

Attachments:	-


1. Overall Description:
RAN4 would like to thank RAN5 for their question regarding the RLM FR2 and BFD FR2 test cases. RAN4 has discussed and analyzed RAN5 observations regarding the RLM FR2 and BFD FR2 test cases. RAN4 reply to Q1 and Q2 are as follows:

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)?

[RAN4 reply]: The existing RLM FR2 test cases are based on a methodoly which requires the UE to perform Rx beam sweeping to pass these test cases. RAN4 therefore does not see any motivation to modify any RLM tests or any test parameter used in the RLM tests.

Q2: Would BFD test cases /test definition ensure UE beam sweeping testing from different AoAs?
[RAN4 reply]: RAN4 does not see any need to change the methodology of the BFD tests to verify the UE Rx beam sweeping.

2. Actions:
To RAN WG2
ACTION: RAN4 would like to request RAN5 to take into account RAN4 reply regarding their future work on RLM FR2 and BFD FR2 test cases.

3. Date of Next TSG-RAN WG4 Meeting:
RAN4#107	from 2023-05-22	to 2023-05-26		Incheon, South Korea
RAN4#108	from 2023-08-21	to 2023-08-25		Toulouse, France
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