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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In last meeting, RRM core requirements are completed and as per the work plan RAN4 shall start discussing the performance part from this meeting. Since this is the first meeting, we provide our views on the list test cases to be considered for Rel-17 FeMIMO WI.
Discussion
Rel-17 FeMIMO WI is divided into three parts for defining core part requirements. 
· Unified TCI state switching requirements
· Inter-cell beam management
· TRP specific link recovery procedures 
[bookmark: _Toc5952573]  We look at the potential test cases RAN4 needs to define under each of these topics.
Unified TCI state switching test cases
RAN4 defined DL and UL TCI state switching requirements for unified TCI state switching framework. Test cases should be designed to test the core requirements for both. In Rel-15/16 RAN4 defined test cases for active TCI state switching for FR2 carriers. We think similar approach can be followed for Rel-17 too. In Rel-15, MAC CE based and RRC based TCI state switch are tested. Since RRC based TCI state switch method is not part of the Rel-17, we think that test can be replaced with active TCI state list update delay for both downlink and uplink. Since UL TCI state switching are introduced in Rel-17, uplink spatial relation info test cases can be replaced with UL TCI info switch. 
In Rel.16 pathloss reference signal switching test case is defined for FR1 cell. Since no separate pathloss reference switch is possible in Rel-17 (and it is switched as part of UL TCI state), no separate pathloss reference switching test case may be required to be defined for Rel-17. 
Based on the high-level analysis mentioned above, we think at least following test cases shall be defined.
1. MAC CE based downlink TCI switch delay for serving cell using joint TCI state indication
a. Since joint TCI state switching method is introduced newly in Rel-17, it is preferable to test this. 
2. MAC CE based downlink TCI switch delay for PCI other than serving cell using separate TCI state indication
a. TCI state switching for other PCI are introduced in Rel-17 and hence it should be tested preferably. Since joint TCI state switching method is used in previous test, we could use separate TCI state indication method to test this.
3. Active downlink TCI state list update when all the TCI states are not known
a. As we discussed in our paper, it is essential from NW perspective to consider the unknown cells in the active TCI state list update. If it agreed to be introduced, it is preferable to test it too.
4. MAC CE based uplink TCI switch delay for serving cell using joint TCI state indication
a. UL TCI state switching is introduced newly and preferably should be tested.  
5. MAC CE based uplink TCI switch delay for other PCI using separate TCI state indication
6. Active uplink TCI state list update when all the TCI states are not known
Proposal 1: RAN4 shall define at least following test cases for unified TCI state switching
1. MAC CE based downlink TCI switch delay for serving cell using joint TCI state indication
2. MAC CE based downlink TCI switch delay for PCI other than serving cell using separate TCI state indication
3. Active downlink TCI state list update when all the TCI states are not known
4. MAC CE based uplink TCI switch delay for serving cell using joint TCI state indication
5. MAC CE based uplink TCI switch delay for other PCI using separate TCI state indication
6. Active uplink TCI state list update when all the TCI states are not known
Inter-cell beam management test cases
As part of this feature, RAN4 defined L1-RRSP measurement requirements for a cell with different PCI. In legacy release RAN4 defined test cases for L1-RSRP reporting for serving cell. We think RAN4 shall define all the test cases defined for serving cells, for the cell with different PCI too. RAN4 shall define at least test case for following. 
· Test cases for FR1 cells
· SSB based L1-RSRP measurement when DRX is not used
· SSB based L1-RSRP measurement when DRX is used
· SSB based L1-RSRP measurement accuracy test case
· Test cases for FR2 cells
· SSB based L1-RSRP measurement when DRX is not used
· SSB based L1-RSRP measurement when DRX is used
· SSB based L1-RSRP measurement accuracy test case
Proposal 2: RAN4 shall define at least following test cases for inter-cell beam management
· Test cases for FR1 cells
· SSB based L1-RSRP measurement when DRX is not used
· SSB based L1-RSRP measurement when DRX is used
· SSB based L1-RSRP measurement accuracy test case
· Test cases for FR2 cells
· SSB based L1-RSRP measurement when DRX is not used
· SSB based L1-RSRP measurement when DRX is used
· SSB based L1-RSRP measurement accuracy test case

TRP specific link recovery procedures test cases 
As part of this feature RAN4 defined requirements for TRP specific link receiver procedures such as BFD, CBD and BFRQ. We think RAN4 shall define the test cases for each of these procedures. In legacy, tests are defined for non-DRX mode and DRX mode. We think legacy approach shall be followed for this case too. Apart from legacy test cases, we think one additional test may need to be performed. That is, testing of radio link monitoring when CORESET that the UE uses for monitoring of PDCCH is configured with two TCI states. Since this is a new UE behaviour defined in Rel-17, we think it is beneficial to test it.
1. TRP specific Beam Failure Detection and Link Recovery Test for FR2 PCell configured with SSB-based BFD and LR in non-DRX mode
2. TRP specific Beam Failure Detection and Link Recovery Test for FR2 PCell configured with SSB-based BFD and LR in DRX mode
3. TRP specific Beam Failure Detection and Link Recovery Test for FR2 PCell configured with CSI-RS-based BFD and LR in non-DRX mode
4. TRP specific Beam Failure Detection and Link Recovery Test for FR2 PCell configured with CSI-RS-based BFD and LR in DRX mode
5. Scheduling availability restriction during TRP specific Beam Failure Detection and Link Recovery for FR2 PCell configured with SSB-based BFD and LR in non-DRX mode
6. [bookmark: _Hlk101811493]Radio link monitoring test when CORESET that the UE uses for monitoring of PDCCH is configured with two TCI states.
Proposal 3: RAN4 shall define at least following test cases for TRP specific LR procedures
1. TRP specific Beam Failure Detection and Link Recovery Test for FR2 PCell configured with SSB-based BFD and LR in non-DRX mode
2. TRP specific Beam Failure Detection and Link Recovery Test for FR2 PCell configured with SSB-based BFD and LR in DRX mode
3. TRP specific Beam Failure Detection and Link Recovery Test for FR2 PCell configured with CSI-RS-based BFD and LR in non-DRX mode
4. TRP specific Beam Failure Detection and Link Recovery Test for FR2 PCell configured with CSI-RS-based BFD and LR in DRX mode
5. Scheduling availability restriction during TRP specific Beam Failure Detection and Link Recovery for FR2 PCell configured with SSB-based BFD and LR in non-DRX mode
6. Radio link monitoring test when CORESET that the UE uses for monitoring PDCCH configured with two TCI states

Summary and Conclusion
In this contribution we have analysed scope of RRM test cases and listed the potential test cases RAN4 can look at for performance part of FeMIMO. 
Proposal 1: RAN4 shall define at least following test cases for unified TCI state switching
1. MAC CE based downlink TCI switch delay for serving cell using joint TCI state indication
2. MAC CE based downlink TCI switch delay for PCI other than serving cell using separate TCI state indication
3. Active downlink TCI state list update when all the TCI states are not known
4. MAC CE based uplink TCI switch delay for serving cell using joint TCI state indication
5. MAC CE based uplink TCI switch delay for other PCI using separate TCI state indication
6. Active uplink TCI state list update when all the TCI states are not known
Proposal 2: RAN4 shall define at least following test cases for inter-cell beam management
· Test cases for FR1 cells
· SSB based L1-RSRP measurement when DRX is not used
· SSB based L1-RSRP measurement when DRX is used
· SSB based L1-RSRP measurement accuracy test case
· Test cases for FR2 cells
· SSB based L1-RSRP measurement when DRX is not used
· SSB based L1-RSRP measurement when DRX is used
· SSB based L1-RSRP measurement accuracy test case
Proposal 3: RAN4 shall define at least following test cases for TRP specific LR procedures
1. TRP specific Beam Failure Detection and Link Recovery Test for FR2 PCell configured with SSB-based BFD and LR in non-DRX mode
2. TRP specific Beam Failure Detection and Link Recovery Test for FR2 PCell configured with SSB-based BFD and LR in DRX mode
3. TRP specific Beam Failure Detection and Link Recovery Test for FR2 PCell configured with CSI-RS-based BFD and LR in non-DRX mode
4. TRP specific Beam Failure Detection and Link Recovery Test for FR2 PCell configured with CSI-RS-based BFD and LR in DRX mode
5. Scheduling availability restriction during TRP specific Beam Failure Detection and Link Recovery for FR2 PCell configured with SSB-based BFD and LR in non-DRX mode
6. Radio link monitoring test when CORESET that the UE uses for monitoring PDCCH configured with two TCI states
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