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Introduction
RAN4 has completed the core part requirements for BWP switch on multiple CCs in RAN4#96e and RRM performance part for BWP switch on multiple CCs is started in this meeting.
In this contribution we discuss and give our initial view on the test cases for BWP switch on multiple CCs.
Discussion
The core requirements for BWP switch on multiple CCs have been almost completed in last meeting and have been specified in [1]. Looking at the core requirements, we would need to consider from below aspects when we start to work to design the test cases:
· DCI / Timer / RRC based BWP switch on multiple CCs
· Simultaneous / non-simultaneous BWP switch on multiple CCs
· FR1 / FR2 / FR1+FR2 CCs
· UE capability of per-FR gap
If we design the test cases for BWP switch on multiple CCs with all the possibility for these aspects, the test cases will be too complicated and redundant. To reduce the test complexity and case number, an email discussion on the general rules for designing the test cases was triggered by the moderator on RAN4 reflector. Following issues were raised in the mail discussion. 
	Issue 1: Can we only consider 2CCs for multiple BWP switch? FR1+FR1, FR2+FR2, FR1+FR2
Issue 2: Shall we only consider simultaneous case or simultaneous + partial?
Issue 3: Shall all the test case be duplicated in both EN-DC and SA?
Issue 4: Similar as legacy Rel-15, Both DCI+Timer based BWP switch can be tested in one testcase.
Issue 5: For Rel-15 DCI+Timer based BWP switch test case, both PCell and PCell+Scell scenarios are considered. Can we reduce the test scenario for multiple BWP switch, i.e. only consider one PCell scenario?
Issue 6: Cross-carrier scheduling based Simultaneous BWP switching
Issue 7: Numerology difference b/w cells and/or BWPs 



Issue 1: Can we only consider 2CCs for multiple BWP switch? FR1+FR1, FR2+FR2, FR1+FR2
We have simultaneous BWP switch on multiple CCs, we also have requirements for non-simultaneous BWP switch on multiple CCs based on UE capability of per-FR gap. If we only consider simultaneous case (in issue 2), FR1+FR1 and FR2+FR2 is enough, 2 NR CCs can be fine for the case design. But if we consider non-simultaneous cases, FR1+FR2 should be considered, then, minimum 3 NR CCs would be considered during the test to cover the requirements.
Proposal 1: 2 NR CCs can be considered in the test for simultaneous BWP switch on multiple CCs.
Issue 2: Shall we only consider simultaneous case or simultaneous + partial?
When looking at the core requirements for non-simultaneous BWP switch, UE performs the non-simultaneous timer-based BWP switch on the CCs sequentially, For non-simultaneous RRC-based BWP switch on the CCs, UE performs BWP switch in different CGs and the BWP switch in the second CG will be started after the BWP switch in the first CG has performed, we also could consider this way like sequence in CGs. For DCI based BWP switch on CCs, the requirements for simultaneous and non-simultaneous are the same. So, from the test purpose perspective, it should not much difference compared to simultaneous based BWP switch. 
Proposal 2: Specify the test cases only for simultaneous BWP switch on multiple CCs. 
Issue 4: Similar as legacy Rel-15, Both DCI+Timer based BWP switch can be tested in one testcase.
For DCI and Timer based simultaneous BWP switch, Following Rel-15 design that DCI and Timer based BWP switch are tested in one test case, it will be a good way to reduce the test case number.
Proposal 3: Specify DCI+Timer based simultaneous BWP switch on multiple CCs in one test case. 
Issue 5: For Rel-15 DCI+Timer based BWP switch test case, both PCell and PCell+Scell scenarios are considered. Can we reduce the test scenario for multiple BWP switch, i.e. only consider one PCell scenario?
In Rel-15, the test case for DCI+Timer based BWP switch is to test the requirements for DCI / Timer based BWP switch on single CC, thus we have two test cases, one is PCell and another one is PCell + SCell configuration. In Rel-16 we would test the requirements for BWP switch on multiple CCs, at least 2 CCs will be configured, it means that PCell + SCell should be configured in SA. 
 Issue 6: Cross-carrier scheduling based Simultaneous BWP switching
The cross-carrier scheduling BWP switch should be in dormancy SCell according to the discussion in last RAN4 meeting, we should focus on self-carrier scheduling for BWP switch on multiple CCs when designing the test cases.
Proposal 4: Specify only self-scheduling based test cases for simultaneous BWP switch on multiple CCs. 
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Proposal 5: The test case list for BWP switch on multiple CCs could be: 
	
	Test cases

	DCI+Timer based simultaneous BWP switch on multiple CCs
	TC1: EN-DC with NR FR1 cell (E-UTRAN PCell + NR PSCell + NR SCell)
TC2: EN-DC with NR FR2 cell (E-UTRAN PCell + NR PSCell + NR SCell)
TC3: SA with NR FR1 cell (PCell + SCell)
TC4: SA with NR FR2 cell (PCell + SCell)
TC5: SA with NR FR1+FR2 cell (FR1 PCell + FR2 PSCell + FR2 SCell) (BWP switch only on FR2 cells)

	RRC based simultaneous BWP switch on multiple CCs
	TC1: EN-DC with NR FR1 cell (E-UTRAN PCell + NR PSCell + NR SCell)
TC2: EN-DC with NR FR2 cell (E-UTRAN PCell + NR PSCell + NR SCell)
TC3: SA with NR FR1 cell (PCell + SCell)
TC4: SA with NR FR2 cell (PCell + SCell)
TC5: SA with NR FR1+FR2 cell (FR1 PCell + FR2 PSCell + FR2 SCell) (BWP switch only on FR2 cells)



Conclusion
In this contribution we have discussed the test cases design for BWP switch on multiple CCs. We have made the following proposals:
1. 2 NR CCs can be considered in the test for simultaneous BWP switch on multiple CCs.
1. Specify the test cases only for simultaneous BWP switch on multiple CCs. 
1. Specify DCI+Timer based simultaneous BWP switch on multiple CCs in one test case. 
1. Specify only self-scheduling based test cases for simultaneous BWP switch on multiple CCs. 
1. The test case list for BWP switch on multiple CCs could be: 
	
	Test cases

	DCI+Timer based simultaneous BWP switch on multiple CCs
	TC1: EN-DC with NR FR1 cell (E-UTRAN PCell + NR PSCell + NR SCell)
TC2: EN-DC with NR FR2 cell (E-UTRAN PCell + NR PSCell + NR SCell)
TC3: SA with NR FR1 cell (PCell + SCell)
TC4: SA with NR FR2 cell (PCell + SCell)
TC5: SA with NR FR1+FR2 cell (FR1 PCell + FR2 PSCell + FR2 SCell) (BWP switch only on FR2 cells)

	RRC based simultaneous BWP switch on multiple CCs
	TC1: EN-DC with NR FR1 cell (E-UTRAN PCell + NR PSCell + NR SCell)
TC2: EN-DC with NR FR2 cell (E-UTRAN PCell + NR PSCell + NR SCell)
TC3: SA with NR FR1 cell (PCell + SCell)
TC4: SA with NR FR2 cell (PCell + SCell)
TC5: SA with NR FR1+FR2 cell (FR1 PCell + FR2 PSCell + FR2 SCell) (BWP switch only on FR2 cells)
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