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Introduction
RAN4 has completed the core part requirements for HO with PSCell in RAN4#102e and RRM performance part for HO with PSCell is started in this meeting.
In this contribution we discuss and give our view on the test cases for HO with PSCell.
Discussion
The core requirements for HO with PSCell have been almost completed in last meeting and have been specified in [1], and in this meeting, we will start performance requirements for HO with PSCell.
Looking at the core requirements [1] and the WID [2], we would need to consider from below aspects when we start to work to design the test cases:
	Scenarios
	Parallel / Sequential processing
	PCell
	PSCell

	
	
	Source PCell
	Target PCell
	Source PSCell
	Target PSCell

	NR-SA to EN-DC
	Parallel processing
	FR1 Cell
	Known E-UTRA Cell
unknown E-UTRA Cell
	
	Known FR1 Cell
unknown FR1 Cell
Known FR2 Cell
unknown FR2 Cell

	
	Sequential processing
	
	
	
	Unknown FR1 Cell
Unknown FR2 Cell

	EN-DC to EN-DC
	Parallel processing
	E-UTRA Cell
	Known E-UTRA Cell
unknown E-UTRA Cell
(considering intra-F and inter-F)
	FR1 Cell
FR2 Cell
	Known FR1 Cell
Unknown FR2 Cell
Known FR2 Cell
Unknown FR2 Cell

	NE-DC to NE-DC (FR1 PCell)
	Parallel processing
	FR1 Cell
	Known FR1 Cell
Unknown FR1 Cell
(considering intra-F and inter-F)
	E-UTRA Cell
	Known E-UTRA Cell
unknown E-UTRA Cell

	NR-DC to NR-DC (FR1+FR2 NR-DC)
	Parallel processing
	FR1 Cell
	Known FR1 Cell
Unknown FR1 Cell
(considering intra-F and inter-F)
	FR2 Cell
	Known FR2 Cell
Unknown FR2 Cell

	
	Sequential processing
	
	
	
	Unknown FR2 Cell



If we take all these aspects into account and each configuration as a test case, it will be a huge test case list which is up to 64 test cases. Below table lists the test cases numbers for each scenario:
	Scenarios
	Test cases number

	NR-SA to EN-DC
	12

	EN-DC to EN-DC
	32

	NE-DC to NE-DC (FR1 PCell)
	8

	NR-DC to NR-DC (FR1+FR2 NR-DC)
	12

	Total
	64



Test cases are designed to verify the relative core requirements. However, it does not mean we need to test all possible cases. It is not realistic and necessary to test all these test cases. We would need to choose some to design sufficient test cases crossing known/unknown target PCell / PSCell, FR1 / FR2 cells, intra-F / inter-F cells. 
To avoid duplicated work and consider the tight schedule that there are only two meetings for performance/test cases part, moderator proposed a list of test cases for triggering the work split in email before meeting as below: 
	
	TC No.
	TC
	PCell Handover
	PSCell addition/change
	Purpose
	Clause
	Note

	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
	Option 1: No test case
Option 2: Only requirements for PSCell are verified 

	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
	Option 1: No test case
Option 2: Only requirements for PSCell are verified 

	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
	　

	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
	Option 1: No test case
Option 2: Only requirements for PSCell are verified 

	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
	Option 1: No test case
Option 2: Only requirements for PSCell are verified 

	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
	Option 1: No test case
Option 2: Only requirements for PSCell are verified 

	11
	Are additional test cases needed?
	　
	　
	　
	　
	　


   



When going through the proposed test cases by Moderator, some test cases are similar, but some configurations are not considered. To raise the test coverage and avoid repeating similar testing to verify the core requirements, we think that some test cases could be updated and reduce the test case list.
· NR SA to EN-DC test cases: TC1 ~ TC4 are designed for NR SA to EN-DC HO with PSCell. Since TC1&TC2 will verify the delay requirements including PCell handover and PSCell addition, if TC3 and TC4 focus on PSCell addition delay verification, it will be similar as TC7 and TC8 for NR-DC to NR-DC test cases. We can drop TC3 and TC4 to avoid repeating the similar test.
· NE-DC to NE-DC test cases: TC5~TC6 are designed for NE-DC to NE-DC HO with PSCell. Unknown target PCell is no considered. We can update the target PCell to unknown cell in TC6.
· NR-DC to NR-DC test cases: TC7~TC8 are designed for NR-DC to NR-DC HO with PSCell. Since TC1&TC2 will verify the delay requirements including PCell handover and PSCell addition, and current existing NR Cell handover test cases can fulfill PCell handover in this case, we can focus on PSCell change delay verification in TC7 & TC8.
· EN-DC to EN-DC test cases: TC9~TC10 are designed for EN-DC to EN-DC HO with PSCell. Since TC1&TC2 will verify the delay requirements including PCell handover and PSCell addition, and current existing E-UTRA Cell handover test cases can fulfill PCell handover in this case, we can focus on PSCell change delay verification in TC9 & TC10.

Proposal 1: Remove TC3 and TC4 in NR SA to EN-DC since it is similar as TC7 and TC8 in NR-DC to NR-DC 
Proposal 2: Update the target PCell to unknown cell in TC6 to raise the test coverage for HO with PSCell.
Proposal 3: Only focus on PSCell addition / change delay verification in TC7, TC8, TC9 and TC10.

[bookmark: _Hlk101784761][bookmark: _Hlk101784834]In Rel-15 performance maintenance phase, we have discussed FR1/LTE + FR2 testability and agreement captured in WF [3]. Here we have TC3, TC4, TC7, TC8, TC10 which is FR1/LTE + FR2 test cases with OTA testability problem. TC4, TC7 and TC10 could be tested with the configuration in A.3.7, A.3.7A, A.3.7C. However, the target PSCell addition/change delay will depend on the cell detection of target PCell in FR1 in TC3 and TC8, it will be hard to test because of this FR1+FR2 test limitation. 
1. [bookmark: _Hlk101785101]TC4, TC7 and TC10 could be tested with the LTE/FR1+FR2 test setup defined in A.3.7, A.3.7A and A.3.7C.
1. TC3 and TC8 need further discuss since it will be hard to test because of this FR1+FR2 test limitation

Conclusion
In this contribution we have discussed the test cases design HO with PSCell. We have made the following proposals:
1. Remove TC3 and TC4 in NR SA to EN-DC since it is similar as TC7 and TC8 in NR-DC to NR-DC 
1. Update the target PCell to unknown cell in TC6 to raise the test coverage for HO with PSCell.
1. Only focus on PSCell addition / change delay verification in TC7, TC8, TC9 and TC10.
Observation 1: TC4, TC7 and TC10 could be tested with the LTE/FR1+FR2 test setup defined in A.3.7, A.3.7A and A.3.7C.
Observation 2: TC3 and TC8 need further discuss since it will be hard to test because of this FR1+FR2 test limitation
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