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1. Introduction 
In RAN4#110bis RRM performance test cases for R18 MIMO evolution were discussed and way forward [1] was agreed. In this contribution we present our views on performance requirements and test cases to be introduced for MIMO evolution in UL and DL.   
2. Discussion
In RAN4#110bis the following agreements were made for performance test cases:
	Issue 3-1-1: TCs design for two TAs
< Agreement>	:
· Only UE transmit timing from two TRPs
· TC #1: FR1 UE transmit timing from two TRPs. 
· TC #2: FR2 UE transmit timing from two TRPs.

Issue 3-3-1: TCs design for s-DCI mTRP cases: 
< Agreement>	:
	TC1
	separate DL TCI state switch

	TC2
	separate UL TCI state switch

	TC3
	Joint TCI state switching


· Add the Note for the UE should pass which tests in the test purpose. Such as: UE can pass only one test or two tests depends on the UE capability. 
Issue 3-2-1: Whether to define TCs for m-DCI mTRP cases?
< Agreement>	:
	For FR1 UE supports rxTimingDiff-r18 capability, define:
· Test case in Te
· Test case for “FR1 two TA, RTD>CP, joint TCI state switching TC”.




For the test cases with sDCI mTRP, we have already agreed to introduce both joint and separate UL/DL TCI state switch test cases. Based on UE capability UE supporting separate TCI should also support joint TCI. If we define the test case based on UE capability, UE would always support joint TCI so that would be the default test case. So there is no necessity to define requirements for joint and separate UL/DL TCI state switch. If we define applicability as if UE supports both joint and separate, then UE is tested with DL and UL test cases, then such UE will have to be tested with 2 different test cases instead of 1. 
Observation #1:  UE supporting separate TCI should also support joint TCI.
Observation #2:  Based on UE capability, tests with separate DL / UL TCI are redundant or will not be used.
Observation #3:  If applicability rule is defined as UE supporting both joint and separate TCI are tested for DL and UL TCI state switch, then UE would need to be tested with 2 tests, while it could have been tested with one to verify the same performance. 
Based on the above observations, we think only joint TCI state switch case for sDCI mTRP is sufficient.
Only introduce test cases for sDCI mTRP with joint TCI state switch. 

Issue 3-3-2: Test configuration of for s-DCI mTRP cases: 
· Proposals
· Proposal 1: (Apple)
· Dual TCI state switching
· Proposal 2: (Ericsson, Nokia)
· Single to dual TCI state switching
For eUTCI state switch, we only agreed to define requirements with dual TCI state switch for sDCI transmission scheme. We don’t have any requirements for single to dual TCI state switch. Hence, we only can define requirements with dual TCI state switch.
Observation #4:  For sDCI transmission scheme, we have only defined requirements for dual TCI state switch.
Observation #5:  There are no requirements for single to dual TCI state switch for eUTCI with sDCI.

Introduce test cases with dual TCI state switch for sDCI mTRP. 

The requirements for dual TCI state switch for sDCI are defined for – Separate DL TCI state switch, separate UL TCI state switch and joint TCI state switch (derived based on DL and UL combined). The core requirements cover the case without simultaneous RX in DL and without simultaneous TX in UL. The test cases should be defined for the configuration that doesn’t require simultaneous DL reception or simultaneous UL transmission. sDCI TDM transmission scheme doesn’t require simultaneous reception in DL. PUSCH repetition scheme doesn’t require simultaneous transmission on the UL. 
Observation #6:  The test cases for sDCI mTRP dual TCI switch should be for configurations that don’t require simultaneous reception in DL or simultaneous transmission in UL.
Observation #7:  sDCI TDM transmission scheme doesn’t require simultaneous reception in DL
Observation #8:  PUSCH repetition scheme doesn’t require simultaneous transmission in UL

Hence, we propose the following for introducing test cases for sDCI mTRP dual TCI state switch - Joint  TCI state switch – DL with sDCI TDM transmission scheme, UL with PUSCH repetition. 
RAN4 introduce performance test cases for sDCI mTRP with joint dual TCI state switch configured with sDCI TDM transmission scheme on DL, PUSCH repetition on UL. 

3. Conclusion
In this paper, we provide our views on performance requirements and test cases to be introduced for MIMO evolution in UL and DL. Our observations and proposals are captured below:

Observation #1:  UE supporting separate TCI should also support joint TCI.
Observation #2:  Based on UE capability, tests with separate DL / UL TCI are redundant or will not be used.
Observation #3:  If applicability rule is defined as UE supporting both joint and separate TCI are tested for DL and UL TCI state switch, then UE would need to be tested with 2 tests, while it could have been tested with one to verify the same performance. 
1. Only introduce test cases for sDCI mTRP with joint TCI state switch. 
Observation #4:  For sDCI transmission scheme, we have only defined requirements for dual TCI state switch.
Observation #5:  There are no requirements for single to dual TCI state switch for eUTCI with sDCI.

Introduce test cases with dual TCI state switch for sDCI mTRP. 
Observation #6:  The test cases for sDCI mTRP dual TCI switch should be for configurations that don’t require simultaneous reception in DL or simultaneous transmission in UL.
Observation #7:  sDCI TDM transmission scheme doesn’t require simultaneous reception in DL
Observation #8:  PUSCH repetition scheme doesn’t require simultaneous transmission in UL
RAN4 introduce performance test cases for sDCI mTRP with joint dual TCI state switch configured with sDCI TDM transmission scheme on DL, PUSCH repetition on UL. 
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