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Introduction
In RAN4 102e meeting, WF R4-2207106 [1] on Handover with PSCell has been approved. 
In this contribution, our views on the test cases for HO with PSCell are provided.
Discussion
Discussion on Test case list for HO with PSCell
During post meeting email discussion, the following test case list has been proposed for HO w PSCell
	TC No.
	TC
	PCell Handover 
	PSCell addition/change
	Purpose
	Clause
	Comments from vivo

	1
	Handover with PSCell from NR SA to EN-DC with sequential processing
	NR SA-EUTRA handover with known target  PCell
Source Pcell in FR1
	SMTC of target unknown PSCell is present in RRCConnectionReconfiguration
Target PSCell in FR1
	To verify delay requirements for handover with PSCell from NR SA to EN-DC with sequential processing
	A.6.3.1.x1
	

	2
	Handover with PSCell from NR SA to EN-DC with parallel processing
	NR SA-EUTRA handover with known target  PCell
Source Pcell in FR1
	SMTC of  target known PSCell  is NOT present in RRCConnectionReconfiguration
Target PSCell in FR1
	To verify delay requirements for handover with PSCell from NR SA to EN-DC with parallel processing
	A.6.3.1.x2
	

	3
	Handover with PSCell from NR SA to EN-DC  with sequential processing
	NR SA-EUTRA handover with known target  PCell
Source Pcell in FR1
	SMTC of target unknown PSCell is present in RRCConnectionReconfiguration
Target PSCell in FR2
	To verify delay requirements for handover with PSCell from NR SA to EN-DC with sequential processing
	A.7.3.1.x1
	Prefer no test case for R17.
FR1-FR2 test cases are added after the applicability is available.

	4
	Handover with PSCell from NR SA to EN-DC  with parallel processing
	NR SA-EUTRA handover with known target  PCell
Source Pcell in FR1
	SMTC of  target known PSCell is NOT present in RRCConnectionReconfiguration
Target PSCell in FR2
	To verify delay requirements for handover with PSCell from NR SA to EN-DC with parallel processing
	A.7.3.1.x2
	Prefer no test case for R17.
FR1-FR2 test cases are added after the applicability is available.

	5
	Handover with PSCell from NE-DC to NE-DC with known target PSCell
	Intra-frequency handover from FR1 to FR1 with known target PCell
	Target known E-UTRA PSCell
	To verify delay requirements for handover with PSCell from NE-DC to NE-DC 
	A.4A.1.x1
	

	6
	Handover with PSCell from NE-DC to NE-DC with unknown target PSCell
	Inter-frequency handover from FR1 to FR1 with known target PCell
	Target unknown E-UTRA PSCell
	To verify delay requirements for handover with PSCell from NE-DC to NE-DC 
	A.4A.1.x2
	Prefer to evaluate known target PSCell only

	7
	Handover with PSCell from NR-DC to NR-DC with parallel processing
	Inter-frequency handover from FR1 to FR1 with unknown target PCell
	SMTC of target known PSCell is present in reconfigurationWithSync
Target PSCell in FR2
	To verify delay requirements for handover with PSCell from NR-DC to NR-DC with parallel processing
	A.7.3.1.x3
	Prefer no test case for R17.
FR1-FR2 test cases are added after the applicability is available.

	8
	Handover with PSCell from NR-DC to NR-DC with sequential processing
	Inter-frequency handover from FR1 to FR1 with unknown target PCell
	SMTC of target unknown PSCell is present in targetcellSMTC-SCG-r16 but not  in reconfigurationWithSync
Target PSCell in FR2
	To verify delay requirements for handover with PSCell from NR-DC to NR-DC with sequential processing
	A.7.3.1.x4
	Prefer no test case for R17.
FR1-FR2 test cases are added after the applicability is available.

	9
	Handover with PSCell from EN-DC to EN-DC with known target PSCell in FR1
	E-UTRA intra-frequency handover
	Source PSCell in FR1
Target known PSCell in FR1
	To verify delay requirements for handover with PSCell from EN-DC to EN-DC 
	A.4.3.x1
	

	10
	Handover with PSCell from EN-DC to EN-DC with known target PSCell in FR2
	E-UTRA inter-frequency handover
	Source PSCell in FR1
Target known PSCell in FR2
	To verify delay requirements for handover with PSCell from EN-DC to EN-DC
	A.5.3.x1
	Prefer no test case for R17.
FR1-FR2 test cases are added after the applicability is available.


Table 1  List of Test cases on HO w PSCell in R17
For parallel processing of PCell HO and PSCell change, the UE behaviour would be quite the same as legacy except the Tprocessing. Therefore, only some of the scenarios where Tprocessing are different from legacy needs to be verified for HO w PSCell. In this sense, we think the meaning of evaluating unknown PCell can be eliminated. For the case of unknown PSCell, we also prefer to evaluate the known case only.
Proposal 1  Test cases are designed to only verify the known cases for HO w PSCell requirements when parallel processing is assumed.
For the FR1-FR2 joint testing issue, actually it would impact NR-DC test cases and some of the EN-DC test cases. Our preference is to delay these test cases design until such testability issues are solved.
Proposal 2  For test cases related to FR1-FR2 joint testing, test case design are delayed until testability issues are solved.
Another issue is that whether both intra-frequency HO and inter-frequency HO need to be considered in test cases. In legacy HO test cases, both are tested. For HO w PSCell, if the same UE behaviour is assumed, the necessity of verifying both cases would be not that strong.
Proposal 3  Do not verify all intra-frequency and inter-frequency HO scenarios in the HO w PSCell test cases.

Discussion on Test case design for HO with PSCell
For the case when both target PCell and target PSCell are known, RAN4 may need to further discuss the corresponding Measurement object and reporting configuration during the test cases. For example, assuming all MOs are configured in MCG, UE may need to report both A3 event for the MCG frequency layer and A3 event for the SCG frequency layer in the MRs before the RRC message implying HO with PSCell is sent. In this case, the test system may need to wait for 2 MRs before sending the RRC message.
Proposal 4  For the case when both target PCell and target PSCell are known, the test system sends RRC message implying HO with PSCell only after it receives 2 MRs in the MCG.
Conclusion
Based on above analysis, we have following observations and proposals.
Proposal 1  Test cases are designed to only verify the known cases for HO w PSCell requirements when parallel processing is assumed.
Proposal 2  For test cases related to FR1-FR2 joint testing, test case design are delayed until testability issues are solved.
Proposal 3  Do not verify all intra-frequency and inter-frequency HO scenarios in the HO w PSCell test cases.
Proposal 4  For the case when both target PCell and target PSCell are known, the test system sends RRC message implying HO with PSCell only after it receives 2 MRs.
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