[bookmark: Title][bookmark: DocumentFor]3GPP TSG-RAN WG4 Meeting #110	R4-2400994
Athens, GR, 26 Feb – 01 Mar, 2024
Title: 	Discussion on test cases for FR2 multi-Rx 
Source: 	OPPO
Agenda item:	8.3.3
Document for:	Discussion
Introduction
[bookmark: _GoBack]In RAN4#109 meeting, a WF on RRM requirements for FR2 multi-Rx DL receptions was approved [1].
In this contribution, we will provide the discussion on test case deign for FR2 multi-Rx DL receptions.
Discussion
In R18, RRM enhancement requirements due to FR2 multi-Rx DL receptions can be listed as below. The test cases can be defined to verify the listed enhanced features.
· L1 measurement enhancement, including reduced sweeping factor and relaxed scheduling and measurement restriction, apply for:
· RLM measurements.
· BFD measurements, including Cell specific and TRP specifc
· CBD measurements
· L1-RSRP measurements
· Enhanced active TCI state switching delay and TCI state list update
Test case for L1 measurements
We think there is no need to verify the faster beam sweeping for each type of L1 measurements. We suggest to verify the capability of faster beam sweeping in one test of each type of L1 measurements, as pointed out in the table. For CSI-RS based L1 measurement, there is also no need to define new test case for the reduced sweeping factor.
	L1 Measurement
	Test Cases
	Test or not

	RLM
	Radio Link Monitoring Out-of-sync Test for FR2 PCell configured with SSB-based RLM RS in non-DRX mode
	YES

	
	Radio Link Monitoring In-sync Test for FR2 PCell configured with SSB-based RLM RS in non-DRX mode
	N/A

	
	Radio Link Monitoring Out-of-sync Test for FR2 PCell configured with SSB-based RLM RS in DRX mode
	N/A

	
	Radio Link Monitoring In-sync Test for FR2 PCell configured with SSB-based RLM RS in DRX mode
	N/A

	BFD and Link Recovery
	Beam Failure Detection and Link Recovery Test for FR2 PCell configured with SSB-based BFD and LR in non-DRX mode
	YES

	
	Beam Failure Detection and Link Recovery Test for FR2 PCell configured with SSB-based BFD and LR in DRX mode
	N/A

	
	TRP specific Beam Failure Detection and Link Recovery Test for FR2 PCell configured with SSB-based BFD and LR in non-DRX mode
	N/A

	L1-RSRP
	SSB based L1-RSRP measurement when DRX is not used
	YES

	
	SSB based L1-RSRP measurement when DRX is used
	N/A


Proposal 1: Suggest to introduce one test case to verify the enhancement of faster beam sweeping for SSB based RLM measurements for R18 multi-Rx reception: 
· TC1: SSB based RLM Out-of-sync Test with faster beam sweeping for FR2 PCell in non-DRX mode
Proposal 2: Suggest to introduce one test case to verify the enhancement of faster beam sweeping for SSB based BFD measurements
· TC2: SSB based BFD and LR Test with faster beam sweeping for FR2 PCell in non-DRX mode
Proposal 3: Suggest to introduce one test case to verify the enhancement of faster beam sweeping for SSB based L1-RSRP measurements
· TC3: SSB based L1-RSRP measurement with faster beam sweeping when DRX is not used

Test case for scheduling/measurement restriction relaxation
In TS38.133, only one test is defined to verify that the NR UE correctly follows the RLM scheduling restrictions requirements defined in clause 8.1.7 in A.7.5.1.9, while no test cases for other L1 or L3 measurements. And there is no test case to verify measurement restrictions requirements. 
RAN4 can discuss whether to introduce test case to verify scheduling/measurement restriction relaxation on CSI-RS based L1 measurement for R18 multi-Rx reception
As the conditions for measurement restrictions relaxation are quite similar to those for scheduling restrictions relaxation, we are ok to introduce one test case to verify the scheduling restrictions relaxation on CSI-RS based L1 measurements.
Proposal 4: RAN4 to discuss whether to introduce test case to verify scheduling/measurement restriction relaxation on CSI-RS based L1 measurement for R18 multi-Rx reception

Test case for dual TCI state switching
For dual TCI state switching from dual TCI to dual TCI, 4 active probes are needed. However, based on current RF agreement for the test set up, specific AoA offset is needed to satisfy the corresponding RF requirements and it is very likely that at most 1 qualified AoA pairs can be found for each test point. Thus, it is very difficult to test dual TCI switching from one AOA pair to another AOA pair due to limited probes in the test environment, which means
Proposal 5: RAN4 not to test the case of dual TCI state switching from dual TCI to dual TCI.

Conclusions
In this paper we provided our analysis on the impacts on RRM performance for FR2 multi-Rx DL receptions. The followings are provided.
Proposal 1: Suggest to introduce one test case to verify the enhancement of faster beam sweeping for SSB based RLM measurements for R18 multi-Rx reception: 
· TC1: SSB based RLM Out-of-sync Test with faster beam sweeping for FR2 PCell in non-DRX mode
Proposal 2: Suggest to introduce one test case to verify the enhancement of faster beam sweeping for SSB based BFD measurements
· TC2: SSB based BFD and LR Test with faster beam sweeping for FR2 PCell in non-DRX mode
Proposal 3: Suggest to introduce one test case to verify the enhancement of faster beam sweeping for SSB based L1-RSRP measurements
· TC3: SSB based L1-RSRP measurement with faster beam sweeping when DRX is not used
Proposal 4: RAN4 to discuss whether to introduce test case to verify scheduling/measurement restriction relaxation on CSI-RS based L1 measurement for R18 multi-Rx reception
Proposal 5: RAN4 not to test the case of dual TCI state switching from dual TCI to dual TCI.
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