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1. Introduction

This meeting is the first meeting of performance part for further enhancement on MIMO for NR. This contribution provides initial discussion on the test cases.
2. Discussion 
2.1 Unified TCI

Unified TCI includes joint TCI with UL and DL, separate TCI for UL, separate TCI for DL, and TCI state-pair. For the case with TCI state-pair, whether and how to define TCI state switching delay requirement are FFS, the discussion on the test cases can be postponed until there is conclusion on delay requirements. For separate TCI for UL and separate TCI for DL, the TCI state switching delay requirements are specified, and it is necessary to define the test cases. For joint TCI with UL and DL, on one hand, it was agreed that no extra requirement needed for joint TCI mode, DL and UL requirements can be applicable independently, from this point of view, no need to define dedicated test cases for joint TCI. However, on the other hand, during the discussion there is concern that DL TCI state will require some UL transmission, e.g. UL timing is based on DL timing, taking this into account, and the conclusion is FFS for test procedure. With above consideration, whether and how to define test cases for joint TCI with UL and DL need more discussion.
Proposal 1: for unified TCI, it is proposed to define test cases for separate TCI for UL, separate TCI for DL. FFS for joint TCI with UL and DL.
For separate TCI for UL/DL, three scenarios are considered: MAC CE based TCI state switch, DCI based TCI state switch, and active TCI state list update. Since different scenario results in different TCI state switch delay, it is proposed to define test cases for MAC CE based TCI state switch, DCI based TCI state switch, and active TCI state list update.
Proposal 2: for sperate TCI, it is proposed to define test cases for MAC CE based TCI state switch, DCI based TCI state switch, and active TCI state list update.

For MAC CE based TCI state switch, whether target TCI state is known or unknown has impact on the switch delay requirements. Taking MAC CE based DL TCI state switch as example, if the target TCI state is unknown, compared with known TCI case, additional delay for Rx beam refinement (TL1-RSRP) is required. Similar situation exists for MAC CE based UL TCI state switch. From test coverage point of view, it is proposed to define test cases for both known TCI state and unknown TCI state.
Proposal 3: for MAC CE based DL/UL TCI state switch, it is proposed to define test cases for both known TCI state and unknown TCI state.
For MAC CE based UL TCI state switch with known target TCI state, the delay requirements are pending on whether target PL-RS is maintained or not. If target PL-RS is maintained, the switch delay is n+THARQ + 3ms, if target PL-RS is not maintained, switch delay is n+THARQ + 3ms + NM* (Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms). Considering different delay requirements are applied, it is proposed to define test cases to guarantee the performance.
Proposal 4: For MAC CE based UL TCI state switch with known target TCI state, it is proposed to define test cases for the case that PL-RS is maintained and the case that PL-RS is not maintained.

Except serving cell, the case that source RS in TCI state is associated with a PCI different from that of the serving cell are also considered. For the case when the non-serving cell is known and the target TCI state is known, the same TCI state switch delay requirement as serving cell can be reused. For the case when the non-serving cell is known and the target TCI state is unknown, the same TCI state switch delay requirement as serving cell can be reused. If the known cell condition is not met, longer delay may be expected. Even though the requirements for non-serving cell are same with that of serving, the test configuration or test procedure are different from serving cell, it is proposed to define test cases for the case with PCI different from serving cell.
Proposal 5: for unified TCI, except the case with serving cell, it is proposed to define test cases for the case with PCI different from serving cell. 

2.2 Inter-cell beam management
For inter-cell beam management, it was agreed that RRM requirements for UE L1-RSRP measurements on NSC are defined for known NSC case only for FR1 and FR2. Different from serving cell that both SSB based L1-RSRP and CSI-RS based L1-RSRP are supported. For L1-RSRP measurement on a cell with different PCI, it was agreed to define the requirement for SSB-based measurement only in Rel-17. Taking above into account, it is necessary to define test cases for SSB-based measurement with known NSC.
Proposal 6: for inter-cell beam management, it is proposed to define test cases for SSB-based measurement with known NSC case. 

The delay requirements on inter-cell L1-RSRP measurement are related with whether DRX is in use or not. In existing L1-RSRP measurement test cases, both the case with DRX and the case without DRX are considered, and 40ms DRX cycle is in use, which can be reused for inter-cell L1-RSRP measurement.
Whether timeRestrictionForChannelMeasurement is configured or not has impact on the L1-RSRP measurement delay requirements. The number of samples is 1 if timeRestrictionForChannelMeasurement is configured, the number of samples is 3 if timeRestrictionForChannelMeasurement is not configured. In existing L1-RSRP measurement test cases, timeRestrictionForChannelMeasurement is configured. For inter-cell L1-RSRP measurement, similar approach can be reused.
Proposal 7: for inter-cell beam management, it is proposed to define test cases for the case without DRX and the case with DRX (40ms DRX cycle).
3. Conclusion
This contribution provides discussion on test cases for FeMIMO. The proposals are:
Unified TCI

Proposal 1: for unified TCI, it is proposed to define test cases for separate TCI for UL, separate TCI for DL. FFS for joint TCI with UL and DL.

Proposal 2: for sperate TCI, it is proposed to define test cases for MAC CE based TCI state switch, DCI based TCI state switch, and active TCI state list update.

Proposal 3: for MAC CE based DL/UL TCI state switch, it is proposed to define test cases for both known TCI state and unknown TCI state.

Proposal 4: For MAC CE based UL TCI state switch with known target TCI state, it is proposed to define test cases for the case that PL-RS is maintained and the case that PL-RS is not maintained.

Proposal 5: for unified TCI, except the case with serving cell, it is proposed to define test cases for the case with PCI different from serving cell. 
Inter-cell beam management
Proposal 6: for inter-cell beam management, it is proposed to define test cases for SSB-based measurement with known NSC case. 

Proposal 7: for inter-cell beam management, it is proposed to define test cases for the case without DRX and the case with DRX (40ms DRX cycle).
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