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1. Introduction
In the last RAN4#97e meeting, the performance requirements for BWP switch on multiple CCs were discussed with agreements captured in the WF [1]. There are some pending issues about the scenarios to be tested and the CC combinations. We further provide our views in this paper.
2. Discussion
In the last RAN4#97e meeting, the performance requirements for BWP switching on multiple CCs were discussed with following agreements: 
	Agreement in 1st round discussion
· Number of CCs undergoing multiple BWP switching
· Agreement: 2
· Test duplication for EN-DC and SA
· Agreement: Duplicated. Further discuss about applicable rule
· Interruption test is needed or not
· Agreement: Test interruption requirements along with delay requirements in one test
· Cell configuration with or w/o interruption test
· Agreement: for EN-DC, LTE PCell + NR PSCell + NR SCell
· Whether DCI+Timer based simultaneous BWP switch switching can be applied in one test
· Agreement: Both DCI+Timer based BWP switch can be tested in one testcase
· Whether define test for Cross-carrier scheduling based Simultaneous BWP switching
· Agreement: Only define self-scheduling based test cases in NR_RRM_enh.
· CC combinations for BWP switch
· Agreement in GTW session:
· Define test cases for
· FR1+FR1 simultaneous BWP switch
· FR2+FR2 simultaneous BWP switch
· FFS: FR1+FR2 simultaneous BWP switch
· FFS: FR1+FR2 non-simultaneous BWP switch
· Note 1: the agreement applies for DCI/Timer based switching. For RRC based switching further discussion shall take place whether it is feasible to have simultaneous BWP switch.
· Note 2: Feasibility of FR1+FR2 testing shall be addressed
· Simultaneous case or simultaneous + partial
· Sub1: For RRC based BWP switching
· Postpone defining testcases with RRC based simultaneous BWP switch and clarify the scenario first.
· Sub2: DCI/Timer based BWP switching:
   - FFS:
· Option 1:
· Only define simultaneous multiple BWP switch test cases
· Option 2:
· Define both simultaneous and non-simultaneous multiple BWP switch test cases
· Cell configuration with or w/o interruption test
For SA case:
· NR PCell + 2 NR Scells
· Numerology difference b/w cells and/or BWPs in same FR
· same SCS configuration among all involved CCs in the same FR.
· DCI/Timer based simultaneous BWP switch test case list
· TC1: DCI-based and Timer-based simultaneous Active BWP Switch on multiple CCs on FR1 in EN-DC (LTE PCell+ NR FR1 PSCell+ NR FR1 SCell )
· TC2: DCI-based and Timer-based simultaneous Active BWP Switch on multiple CCs on FR2 in EN-DC (LTE PCell+ NR FR2 PSCell+ NR FR2 SCell )
· TC3: DCI-based and Timer-based simultaneous Active BWP Switch on multiple CCs on FR1 in SA (NR FR1 PCell+  NR FR1 SCell + NR FR1 SCell)
· TC4: DCI-based and Timer-based simultaneous Active BWP Switch on multiple CCs on FR2 in SA (NR FR1 PCell+  NR FR2 SCell + NR FR2 SCell)
   - FFS:
· FR1+FR2 simultaneous BWP switch
· DCI/Timer based non-simultaneous BWP switch test case
· FFS
· RRC based simultaneous/non-simultaneous BWP switch test case
· FFS





Apart the already test cases lists, the main pending issues is whether to introduce FR1 and FR2 CC combinations for BWP switch and whether to define non-simultaneous BWP switch test. We present our views on whether to have non-simultaneous test cases case by case as follows:
Timer based BWP switch on multiple CCs:
It has been agreed that the simultaneous timer-based BWP switch requirements will be tested together with DCI based simultaneous BWP in one test case. For non-simultaneous timer based BWP switch on multiple CCs, based on pervious discussion in the core requirements, UE is allowed to perform the BWP switch on multiple CCs in sequence both happened in the same FR or among different FRs. Compared to the exiting requirements for single CC and simultaneous switch on multiple CCs, it does not impose any tighter limits or restrictions on UE’s behaviour. Thus, no non-simultaneous timer based BWP switch on multiple CCs to be defined.
Proposal 1: Not to define test cases for non-simultaneous timer based BWP switch on multiple CCs.
RRC based BWP switch on multiple CCs:
For RRC based BWP switch cases, the feasibility of multiple CC scenario is still under discussion. We suggest to discuss the corresponding test cases until we have clear conclusion on the scenarios.
Proposal 2: Wait for the conclusion on feasibility of RRC based switch on multiple CCs.
DCI based BWP switch on multiple CCs:
For DCI based BWP switch on multiple CCs, the requirements for non-simultaneous case are only define for per-FR gap capable UE without SCS changes under NR-DC cases. Considering that it is a quite limited scenarios, most companies suggest not to have test cases for non-simultaneous cases. From our understanding, the expected UE behaviour is that the BWP switching in MCG and SCG are performed in parallel without additional delay. It could also be observed from the requirements for simultaneous case that similar UE behaviours are defined that for per-FR capable UE, only the CCs within the same FR will be counted when considering the number of N. So we are fine that not to define test cases for non-simultaneous DCI based BWP switch on multiple CCs.
Proposal 3: Not to define test cases for non-simultaneous DCI based BWP switch on multiple CCs.
For CC combinations for BWP switch, some companies raised the concern about the test feasibility of FR1+FR2 testing. From our understanding, the FR1+FR2 combinations are important for DCI-based BWP switch as the expected delay will be different depending on the per-FR gap capability. And also, there are other FR1 + FR2 combinations have been considered for other Rel-16 requirements (i.e. multiple CC SCell activation). From RAN4’s perspective, we didn’t identify some critical limitation on FR1 + FR2 test cases. So it is suggested to define FR1+FR2 simultaneous BWP switch test cases.
Proposal 4: RAN4 to define FR1+FR2 test cases for simultaneous BWP switch on multiple CCs.
3. Conclusions
Proposal 1: Not to define test cases for non-simultaneous timer based BWP switch on multiple CCs.
Proposal 2: Wait for the conclusion on feasibility of RRC based switch on multiple CCs.
Proposal 3: Not to define test cases for non-simultaneous DCI based BWP switch on multiple CCs.
Proposal 4: RAN4 to define FR1+FR2 test cases for simultaneous BWP switch on multiple CCs.
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