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[bookmark: _Toc116995841]Introduction
RAN4 work on multi-Rx chain reception core requirements is approaching its end, and the performance part of the WI is starting in this meeting. In this contribution we summarize the core part requirements that have been defined in the multi-Rx work item and discuss the test cases that we see needed for these requirements.
Discussion
In the following table we summarize the RRM requirements that have been introduced in the core part of the multi-Rx work item and list the test cases that we think are needed to test the agreed core requirements.
	Clause
	Captured requirements for multi-Rx in the core part
	Comments
	Test case need for multi-Rx

	8.1 Radio Link Monitoring
	· N-factor reduction for evaluation periods for SSB-based RLM
· Measurement restriction relaxation for CSI-RS based RLM
· Scheduling availability relaxation for m-Rx UE in FR2
	Requirements apply for s-DCI and m-DCI
	M-Rx test cases are needed for:
- out-of-sync
- in-sync
- scheduling restrictions 

Consider defining separate test cases for m-DCI and s-DCI setup to check the case when RLM-RS originate from one or two TRPs.

	8.5 Link Recovery Procedures
	BFD:
· N-factor reduction for evaluation period for SSB-based BFD
· Measurement restriction relaxation for CSI-RS based BFD
· Scheduling availability relaxation for m-Rx UE in FR2
CBD:
· N-factor reduction for evaluation period for SSB-based and CSI-RS-based CBD
	Requirements apply for s-DCI

	M-Rx test cases needed for s-DCI for: 
- BFD and CBD 
- Scheduling availability restriction during BFD and CBD

	8.18 TRP specific Link Recovery Procedures

	BFD:
· N-factor reduction for evaluation period for SSB-based BFD
· PTRP factor reduction for evaluation period for CSI-RS-based BFD
· Measurement restriction relaxation for CSI-RS beam failure detection
CBD:
· N-factor reduction for evaluation period for SSB-based CBD
· N-factor reduction for evaluation period for CSI-RS-based CBD
	Requirements apply for m-DCI

	M-Rx test cases are needed for m-DCI scenario for:
- BFD and CBD
- Scheduling availability restriction during BFD/CBD

	8.10D Active TCI state switching delay for m-Rx UE
	· Conditions for known TCI state
	
	N/A

	
	· MAC-CE based TCI state switch delay for PDCCH repetition
· MAC-CE based TCI state switch delay for m-DCI
	Requirements defined for PDCCH repetition and  m-DCI
	M-Rx test cases needed for the case when two TCI states for two TRPs are switched with different MAC-CEs for:
- PDCCH repetition
- m-DCI

	
	· DCI based TCI state switch delay for s-DCI
· DCI based TCI state switch delay for m-DCI
	Some details of the core part requirements for m-DCI are pending RAN1 LS response
	M-Rx test cases needed for the case when:
- s-DCI: two TCI states switched with one DCI
- m-DCI: two TCI states switched with two DCIs


	
	· [RRC-based TCI state switch delay]
	Pending RAN1/2 feedback on the applicability of the requirements for m-TRP scenario
	[M-Rx test cases needed to cover switching of two TCI states for two TRPs, if RAN1/RAN2 feedback about the support of RRC based switch for two TRPs is positive]

	
	· Active TCI state list update delay for s-DCI
· Active TCI State list update delay for m-DCI
	
	The following needs to be verified:
- s-DCI: activating two TCI states with one MAC-CE
- m-DCI: activating two TCI states with two MAC-CEs

	9.5 L1-RSRP measurements for Reporting
	· L1-RSRP measurement requirements for non-group-based reporting taking into account N-factor reduction
· L1-RSRP measurement requirements for group-based reporting taking into account N-factor reduction
· Measurement restriction relaxation for CSI-RS-based L1-RSRP
· Scheduling availability relaxation for L1-RSRP measurement
	Core part draft CR postponed in RAN4#108 meeting
	M-Rx test cases are needed for SSB and CSI-RS based L1-RSRP measurements for:
- GBBR-based L1-RSRP
- Non-GBBR-based L1-RSRP

	[9.8 L1-SINR measurements for Reporting]
	· N-factor reduction for L1-SINR measurement period
· Measurement restriction relaxation for L1-SINR
· Scheduling availability relaxation for L1-SINR
	Core part draft CR postponed in RAN4#108 meeting. Requirements still FFS.
	[M-Rx test cases needed for SSB and CSI-RS based L1-SINR measurements for:
- Non-GBBR L1-SINR]



Summarizing the contents of the table, the test cases we think are needed for a multi-Rx capable UE are:
[bookmark: _Toc146740550]RAN4 to define test cases for multi-Rx capable UE at least for:
· [bookmark: _Toc146740551]RLM (s-DCI, m-DCI: out-of-sync, in-sync, scheduling restrictions)
· [bookmark: _Toc146740552]Cell specific BFD and CBD (s-DCI: BFD and CBD, scheduling restrictions)
· [bookmark: _Toc146740553]TRP-specific BFD and CBD (m-DCI: BFD and CBD, scheduling restrictions)
· [bookmark: _Toc146740554]TCI state switching (s-DCI, PDCCH repetition, m-DCI when applicable: MAC-CE based switch, DCI-based switch, active TCI state list update, [RRC based switch])
· [bookmark: _Toc146740555]L1-RSRP measurements, GBBR-based and non-GBBR based
· [bookmark: _Toc146740556][L1-SINR measurements, non-GBBR based]
Testing methodology for multi-Rx UEs has been discussed in the Study on NR FR2 OTA testing enhancements SI. RAN4 should take into account the related discussions and agreements when needed, when defining the RRM test cases for multi-Rx UEs.
[bookmark: _Toc116995848]Conclusion
The following observations and proposals were made in this contribution:  
Proposal 1: RAN4 to define test cases for multi-Rx capable UE at least for:
	RLM (s-DCI, m-DCI: out-of-sync, in-sync, scheduling restrictions)
	Cell specific BFD and CBD (s-DCI: BFD and CBD, scheduling restrictions)
	TRP-specific BFD and CBD (m-DCI: BFD and CBD, scheduling restrictions)
	TCI state switching (s-DCI, PDCCH repetition, m-DCI when applicable: MAC-CE based switch, DCI-based switch, active TCI state list update, [RRC based switch])
	L1-RSRP measurements, GBBR-based and non-GBBR based
	[L1-SINR measurements, non-GBBR based]
[bookmark: _Toc116995849]

