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1. Introduction 
In RAN4#96e the core requirements part for BWP switching on multiple CCs under RRM Enhancements WI was completed. In this meeting we start discussion the performance part for BWP switching on multiple CCs. In this contribution we present our views on testcase definition for BWP switching on multiple CCs. 
2. Discussion
Test Scope
For BWP switching with multiple CCs, we first need to scope of testcases. As suggested on the RAN4 email reflector, we provide our views on the scope for BWP switching for multiple CCs testcases.
We have defined core requirements for BWP switching for multiple CCs for the following cases:
1. Simultaneous BWP Switch
a. DCI based switch for NR-DC and CA
b. Timer based switch for NR-DC and CA
c. RRC based switch for NR-CA
2. Partial overlap BWP switch
a. DCI based switch for NR-DC
b. Timer based switch for NR-DC and CA
c. RRC based switch for NR-DC
We have specified the delay requirements for each of the cases and the interruption requirements due to BWP switch on each CC are the same as single carrier case.
Issue 1: Number of CCs
For testing the delay requirements with BWP switch on multiple CCs, we think simultaneous BWP switch on 2 CCs is sufficient. It would be sufficient to test with FR1+FR1 and FR2+FR2 with NR-CA. In case there is a test case with FR1+FR2 is introduced, we could define an applicability rule such that UE capable of per FR gap only needs to be tested for FR1+FR1 and FR1+FR2 and can skip FR2+FR2 in order to reduce the number of tests. 
Issue 2: Type of BWP Switch on multiple CCs
We have core requirements for both simultaneous and partial overlap switch. Simultaneous BWP switch would be more prevalent in our understanding. The requirement for partial overlap switch are defined only if additional criteria are met:
1. UE support of per FR gap
2. NR-DC operation 
3. No SCS change on any BWP switch
Hence we prefer not to define requirements for partial overlap switch. Also, simultaneous switch is more practical in NR-CA than in DC operation, so we propose to define requirements for CA case alone for simultaneous switch. 
Issue 3: Test duplication for EN-DC and SA
We could have interruption due to BWP switch on LTE and/or NR carrier depending on various factors, hence it was necessary to define requirements for BWP switch on single CC for both EN-DC and SA operation to test both delay as well as interruption requirement. For BWP switch on multiple CCs, we would still need to test interruption due to multiple BWP switch on both NR and LTE carriers, so tests should be defined for both SA and EN-DC operation. Similar to the approach used for most Rel-15 testcases, we could duplicate the testcases once we finalize the set of test cases.
Issue 4: Single testcase for DCI and timer based switch
For testcases with BWP switch on single CC, we defined a single testcase for DCI and timer based switch. DCI and timer based switch for simultaneous BWP switch on multiple CCs have the same requirements. We prefer to introduce requirements for simultaneous DCI based switch and skip timer based simultaneous BWP switch on multiple CCs. 
Issue 5: Test scenario for DCI and Timer based test
For EN-DC operation we would need to define test with PCell , PScell and SCell in order to test BWP switch on multiple CCs. This would test interruption on LTE and NR carrier as well depending on the chosen parameters. The interruption on PCell would be tested with multiple BWP switch, but interruption NR carrier would only be tested with single carrier switch. For SA operation, if we configure a PCell and 2 SCells, we would be able to test interruption on NR carrier due to multiple BWP switch. Interruption requirements are the same as single CC, but would be important to test interruption due to multiple BWP switch. We propose to define tests with 2 serving carriers in EN-DC and SA operation. 
Issue 6: Cross-carrier scheduling based Simultaneous BWP switching
The current RRM requirements introduced cover self-carrier scheduling based simultaneous BWP switch. The requirements for cross-carrier scheduling will be relaxation to requirements with self-carrier scheduling. We don’t see the necessity to define a testcase for cross-carrier scheduling with simultaneous BWP switch on multiple CCs and limit to self-scheduling cases. 
Issue 8: Tests for interruption requirements
As discussed under Issue 3,5 we would cover testing interruption requirement along with the delay requirement.
Proposal #1: Define testcases for BWP switch on multiple CCs for the following:
· Simultaneous BWP switch in NR-CA on 2 CCs for FR1+FR1 and FR2+FR2
· Do not define tests with partial overlap BWP switch
· Duplicate tests for SA and EN-DC
· Define simultaneous BWP switch only for DCI based switch
· Test interruption requirements along with delay requirements with BWP switch on multiple CCs
· Define tests only with self-scheduling with BWP switch on multiple CCs


Tests with RRC based Simultaneous BWP switch on multiple CCs
In our companion paper [1] we bring up that the current requirements for RRC based BWP switch are only applicable to PCell and PScell, based on Rel-15 design. The BWP switch for RRC based switch in multiple CCs is only defined for NR-CA case with single RRC message triggering a switch on multiple BWPs. The current requirements for RRC based simultaneous BWP switch on multiple CCs are derived based on single carrier RRC based switch applicable only to PCell and PSCell. The core requirements for the case of BWP switch on multiple CCs for RRC based simultaneous switch needs further discussion in RAN4. We propose to postpone defining test cases for RRC based switch on multiple CCs until the core requirements are finalized.
Proposal #2: Postpone defining testcases with RRC based simultaneous BWP switch until core requirement is finalized. 
3. Conclusion
In this paper, we provide our views on the scope of testcases for BWP switch on multiple CCs. Our proposals are captured below:
Proposal #1: Define testcases for BWP switch on multiple CCs for the following:
· Simultaneous BWP switch in NR-CA on 2 CCs for FR1+FR1 and FR2+FR2
· Do not define tests with partial overlap BWP switch
· Duplicate tests for SA and EN-DC
· Define simultaneous BWP switch only for DCI based switch
· Test interruption requirements along with delay requirements with BWP switch on multiple CCs
· Define tests only with self-scheduling with BWP switch on multiple CCs

Proposal #2: Postpone defining testcases with RRC based simultaneous BWP switch until core requirement is finalized. 
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