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1. Introduction
In last RAN4 meeting, the core requirements for HO with PSCell are completed. According to the schedule, the performance requirements shall be discussed to verify the requirements. In this paper, we provide our views on how to define test cases for the corresponding requirements.
2. Discussion
To verify the delay requirements of HO with PSCell, the straight forward approach is to test the PRACH transmission time for target PCell and target PSCell respectively, and most test configurations can be reused from existing test cases for Handover and for PSCell addition. 
Observation 1: The requirement for HO with PSCell can be verified by testing the transmission time of PRACH to target PCell and target PSCell.
One issue that need consideration is how to reflect the difference between sequential processing and parallel processing. In sequential processing, UE needs to obtain the reference timing of target PCell to determine the SMTC of target PSCell. There are two scenarios where sequential processing may happen. One is HO with PSCell from NR SA to EN-DC when the SMTC of target PSCell is configured in RRCConnectionReconfiguration. The other case is HO with PSCell from NR-DC to NR-DC when SMTC of target PSCell is configured in targetcellSMTC-SCG-r16 but not in reconfigurationWithSync.
For sequential processing case from NR-SA to EN-DC, according to the initial discussion about the test case list before the meeting, it is suggested that the target PCell is known. However, according to the requirements for inter-RAT Handover from NR to E-UTRA, if the target PCell is known, then the searching time is zero. Thus, UE does not need to wait for the synchronization time to target PCell before starting searching and target PSCell. Also, it is reasonable that the target PSCell should also be unknown before receiving the RRC message, otherwise UE may also be aware of the timing of target PSCell and does not need to wait for the synchronization time to target PCell.
Observation 2: For HO with PSCell from NR SA to EN-DC, to verify the sequential processing case, both target PCell and target PSCell should be unknown; otherwise, the delay may be not significantly different from parallel case.
However, when the target NR PSCell is in FR2, according to the testability discussion for LTE/FR1+FR2 [2], the SNR level in LTE cannot be guaranteed, which means UE may not be able to detect the target PCell to determine the SMTC for PSCell, which has also been commented during the email discussion before the meeting.
Proposal 1: For the test case of HO with PSCell from NR SA to EN-DC, the sequential processing case should be verified when target PCell and target PSCell are unknown and the target PSCell is in FR1.
For NR-DC to NR-DC, according the agreed scope of the WI, only FR1-FR2 NR-DC is considered. Similarly, according to the testability discussion for LTE/FR1+FR2 [2], the test may not be able to be correctly conducted when the starting point or ending point is when UE receives DL signal from FR1/LTE. Thus, from our understanding, this issue could be avoid by transmitting the corresponding HO with PSCell command via SCG through split SRB. But the performance of handover in FR1 cannot be tested. Also, for test cases for sequential case, UE may not be able to detect the target PCell. For parallel processing, two options are proposed on whether to have these test cases. One approach is to define the test cases where only the requirement for PSCell change are verified. From our understanding, it doesn't make much sense to only verify the requirements of PSCell change when the link level in PCell cannot be guaranteed. For instance, there could be some unpredictable behaviour when the condition of PCell is poor. 
Proposal 2: For the test case of HO with PSCell from NR-DC to NR-DC, do not define test cases for sequential processing case.
Similarly, for test case of HO with PSCell from EN-DC to EN-DC with target PSCell in FR2, there is also testability issue as mentioned above. The test cases can also be correctly performed by transmit the HO with PSCell command via SCG via split SRB. However, the performance in LTE side still cannot be verified. 
Observation 3： For the test case of where performance of LTE/FR1 cannot be verified due to testability issue, it doesn't make much sense to only verify the requirements of PSCell change when the link level in PCell cannot be guaranteed.
3. Conclusions
Observation 1: The requirement for HO with PSCell can be verified by testing the transmission time of PRACH to target PCell and target PSCell.
Observation 2: For HO with PSCell from NR SA to EN-DC, to verify the sequential processing case, both target PCell and target PSCell should be unknown; otherwise, the delay may be not significantly different from parallel case.
Proposal 1: For the test case of HO with PSCell from NR SA to EN-DC, the sequential processing case should be verified when target PCell and target PSCell are unknown and the target PSCell is in FR1.
Proposal 2: For the test case of HO with PSCell from NR-DC to NR-DC, do not define test cases for sequential processing case.
Observation 3： For the test case of HO with PSCell from NR-DC to NR-DC, it doesn't make much sense to only verify the requirements of PSCell change when the link level in PCell cannot be guaranteed.
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