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1 Introduction
In last RAN4#110 meeting, for the test scope, there were initial agreement in [1]. However, there are still open issues. In this contribution, we continue to discuss for the RRM test cases for MIMO evolution for downlink and uplink. 
2 Discussion

Test cases other than TDCP
In [1], there were some agreements for test scope. For the details of test case list, there are still FFS. We continue to discuss for the final test case list and test configuration.
For two TA sub-feature, it is agreed to define test cases:
	Issue 3-2-1: Whether to define TCs for two TAs?
< Agreement>: 
Define TC for two TAs
FFS: both of UE uplink transmit timing and UE timing advance adjustment accuracy or just one of them.


In legacy timing test case, there are two types of the test such as: 
· UE transmit timing
· UE timing advance adjustment accuracy
In UE transmit timing, the purpose is to verify that the UE can follow frame timing change. In Rel-18, the UE should follow two frame timing change. 
· TC #1: FR1 UE transmit timing from 2 TRPs. SSB are from different SSB index. Different SRS are for verification of offset. TRP#2 can have a simulated delay than TRP#1 in test equipment. 
· TC #2: FR2 UE transmit timing from 2 TRPs. SSB are from different SSB index. Different SRS are for verification of offset. AoA setup can reuse the two AoAs setup 3. 
Another type of test is UE timing advance adjustment accuracy. The purpose it to verify the UE timing advance adjustment delay and accuracy requirements. 
In two TA sub-feature, the timing advance command can be two different ones from two TRPs. Hence, we think it is necessary to verify the UE timing advance adjustment delay after receiving the timing advance commands. For accuracy, it is the same as legacy. 
Therefore, for UE timing advance adjustment accuracy
· TC #3: FR1 UE timing advance adjustment for two TRPs. 
· TC #4: FR2 UE timing advance adjustment for two TRPs.
Proposal 1: For TCs for two TAs:
· TC #1: FR1 UE transmit timing from two TRPs. 
· TC #2: FR2 UE transmit timing from two TRPs. 
· TC #3: FR1 UE timing advance adjustment for two TRPs. 
· TC #4: FR2 UE timing advance adjustment for two TRPs.
Test configuration:
· SSB are from different SSB index
· Different SRS are for verification of offset.
· If FR2, AoA setup can reuse the two AoAs setup 3.
· TRP#2 can have a simulated delay than TRP#1 in test equipment.

For m-DCI test case, in last meeting, it is still open as:
	Issue 3-2-2: Whether to define TCs for m-DCI mTRP cases?
<Way forward>
· Option 1: Define TC for m-DCI mTRP cases
· Option 2: Do not define TC for m-DCI mTRP cases


In last meeting, some companies propose that do not define TC for m-DCI mTRP cases because the m-DCI are similar as two separate Rel-17 test unless the delay are little different in some condition. 
If looking into the test case list in Rel-17:
	For active downlink/UL TCI state switching delay, the test cases for MAC-CE based are specified in Rel-17 as:
EN-DC + FR2 + Serving Cell + Joint TCI + not in the active list
EN-DC + FR2 + Serving Cell + UL TCI + PL-RS is not maintained
EN-DC + FR2 + Cell with different PCI + DL TCI + not in the active list
NR SA + FR2 + Serving Cell + Joint TCI + not in the active list
NR SA + FR2 + Serving Cell + UL TCI + PL-RS is not maintained
NR SA + FR2 + Cell with different PCI + DL TCI + not in the active list


It covered the serving cell and the cell with different PCI. 
If looking into the core requirements difference, the differences are
· one TRP vs. two TRPs
· additional T/F time in condition
· applied in two TA (RTD>CP or RTD<CP)
· FFS: potential further additional time of delay requirement for UL TCI state
Proposal 2: Consider this above and test burden, introduce TC as:
· TC #5: mDCI FR1 two TRPs (one serving cell, and another cell with different PCI) + UL TCI + both TCIs are known, two TAs, RTD>CP 

For sDCI test case, it is agreed to define test cases as:
	Issue 3-2-3: Whether to define TCs for s-DCI mTRP cases?
< Agreement>:
· Define TCs for s-DCI mTRP cases: 
· Including separate DL TCI state switch and UL TCI state switch. 
· All are known TCI state
· Joint TCI state switch. Note: further check of simultaneous reception of the TC. 
· Dual TCI state. Note: further check the testability


Firstly, for the testability of dual TCI state, because the receive from one direction at the same time is still one. For different time period, they are TDM scheme. The AoA is not required to meet the multi-Rx spherical coverage requirements but still the legacy spherical coverage requirements. Therefore, the dual TCI state switching can be tested. 
Proposal 3: For sDCI mTRP case, introduce TC as:
· TC #6: sDCI FR2 two TRPs + DL TCI + both TCIs are known 
· TC #7: sDCI FR2 two TRPs + UL TCI + both TCIs are known

3 Conclusion
In this contribution, we provide our proposals for test case list (other than TDCP) and test configuration:
Proposal 1: For TCs for two TAs:
· TC #1: FR1 UE transmit timing from two TRPs. 
· TC #2: FR2 UE transmit timing from two TRPs. 
· TC #3: FR1 UE timing advance adjustment for two TRPs. 
· TC #4: FR2 UE timing advance adjustment for two TRPs.
Test configuration:
· SSB are from different SSB index
· Different SRS are for verification of offset.
· If FR2, AoA setup can reuse the two AoAs setup 3.
· TRP#2 can have a simulated delay than TRP#1 in test equipment.
Proposal 2: Consider this above and test burden, introduce TC as:
· TC #5: mDCI FR1 two TRPs (one serving cell, and another cell with different PCI) + UL TCI + both TCIs are known, two TAs, RTD>CP 
Proposal 3: For sDCI mTRP case, introduce TC as:
· TC #6: sDCI FR2 two TRPs + DL TCI + both TCIs are known 
· TC #7: sDCI FR2 two TRPs + UL TCI + both TCIs are known
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