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1. Introduction
Core part of requirements for Rel-16 BWP switch over multiple CCs have been finished and the corresponding test case design has been discussed at RAN4 97e. In this contribution we provide our further consideration on the test case design for BWP switch over multiple CCs. 
2. Discussion
The test cases for the BWP switch over multiple CCs case initially has already triggered on RAN4 email reflector before RAN4 97e meeting. During RAN4 97e meeting the following agreements are achieved [1] on test case design after long time 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
· 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
Besides these agreements, we still have few open issues and this contribution will provide our solutions on these issues. 
Issue 1: For DCI/Timer based BWP switching, whether define test cases for non-simultaneous BWP switch over multiple CCs
For the timer based non-simultaneous BWP switch, we think the corresponding test case is not needed since the performance requirements are sequentially processed based on single BWP switch delay which has already been verified. For the non-simultaneous DCI based BWP switch, its operating conditions are copied below:
-
the timing difference among the first symbol of slot carrying DCI for all CCs involved in non-simultaneous BWP switch is received exceeds the MRTD for inter-band CA as defined in clause 7.6.4, and

-
UE is operating in NR-DC (FR1+FR2), and 

-
UE is capable of per-FR gap, and

-
BWP switch does not involve SCS change
Apparently a test case for non-simultaneous DCI based BWP switch, if necessary, needs to address the testability for FR1 + FR2 case. Currently we identify the following two test cases where FR1 and FR2 cell are used in [2]
Exp.1. Inter-frequency handover from FR1 to FR2; unknown target cell 
Exp.2. SCell Activation and deactivation for FR1+FR2 inter-band with target SCell in FR2
Based on [3], the baseline measurement setup is shown in figure 1 and the following descriptions apply according to [3],
-
For test scenarios involving both, NR FR1 and NR FR2 carriers, the test setup shall be capable to provide NR FR1 link to the DUT. The NR FR1 link has a stable and noise-free signal without precise path loss or polarization control. No performance verification for and relative to NR FR1 carriers is supported.
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Figure 1: Baseline measurement setup of RRM characteristics
To our understanding, using Exp.1 as an example, FR1 cell is only used to trigger a particular behavior and after that there is no any actions on this cell hence although both FR1 cell and FR2 cell are used in this test, the implementation of the test is almost the same as a FR2 cell with OTA test. This also means any performance requirements of FR1 cannot be verified using aforementioned measurement setup.
However considering the test case for non-simultaneous DCI based BWP switch, its performance requirements can only be verified when related actions (BWP switches) happen on both cells. To our understanding, the only possible way to verify corresponding requirements is to test both FR1 and FR2 cells under OTA environment. This kind of test implementation may bring some new uncertainties such as cost and testing time consumption, which should be addressed before implementation. 
Observation 1: To our understanding, the only possible way to verify requirements when both FR1 and FR2 cell are involved, is to test both FR1 and FR2 cells under OTA environment. The uncertainties of this method, such as cost and testing time consumption, should be addressed before implementation. 

Regarding performance requirements of non-simultaneous DCI based BWP switch, it is defined on each particular cell group and within that particular cell group, either requirements for single CC or requirements for simultaneous DCI based BWP switching applies. Hence we assume the verification of non-simultaneous DCI based BWP switch has already been covered by that of test case for single CC BWP switch or simultaneous DCI based BWP switch and the necessary to introduce new test case for non-simultaneous DCI based BWP switch is low. 
Proposal 1 It is not necessary to define new test cases for both DCI based and timer based non-simultaneous BWP switching.
Issue 2: For RRC based BWP switching, whether define simultaneous or simultaneous + partial test cases BWP switch over multiple CCs

At previous RAN4 meeting the conclusion on this topic is “postpone defining testcases with RRC based simultaneous BWP switch and clarify the scenario first”. The issue is discussed for both Rel-16 simultaneously BWP switch over multiple CCs and Rel-15 RRC based BWP switch over single CC. A LS was sent to RAN2 as well. 

To our understanding, the key question is whether RRC based BWP switch by RRC re-configuration is possible for activated SCell. Detailed information for this question is not provided here however we think it is possible for RRC reconfiguration to reconfigure other parameters of a BWP, which leads to a BWP switch. Therefore the simultaneous and partial RRC based BWP switching over multiple CCs still exists. However the application scenario is furthered limited (For Scell, RRC based BWP switch by RRC re-configuration of firstActiveUplinkBWP-Id is not possible). Due to the ongoing discussion on the application scenario and the limitation on the application scenario, we think the necessity to define test cases for both simultaneous and partial RRC based BWP switching over multiple CCs is not strong and suggest that corresponding test cases are not defined.  
Observation 2: The simultaneous and partial RRC based BWP switching over multiple CCs still exists. 

Proposal 2: Due to the ongoing discussion on the application scenario and the limitation on the application scenario, we think the necessity to define test cases for both simultaneous and partial RRC based BWP switching over multiple CCs is not strong and suggest that corresponding test cases are not defined.   

Issue 3: CC combinations for simultaneous BWP switch
As specified at previous meeting agreements, it is FFS on whether defines test case for FR1+FR2 simultaneous/non-simultaneous BWP switch. The necessity on whether to define test case for the non-simultaneous DCI/timer based BWP switch has already been addressed by proposal 1. We also have observation 1 on the test feasibility issue for FR1 + FR2 case. In summary, we do not prefer to define any simultaneous BWP switch over FR1 + FR2 test cases.     
Proposal 3: Do not prefer to define any simultaneous BWP switch over FR1 + FR2 test cases.     
3. Conclusion
In this contribution, we provide our suggestions on test case design for BWP switch over multiple CCs and we have the following observations and proposals.

Observation 1: To our understanding, the only possible way to verify requirements when both FR1 and FR2 cell are involved, is to test both FR1 and FR2 cells under OTA environment. The uncertainties of this method, such as cost and testing time consumption, should be addressed before implementation. 

Observation 2: The simultaneous and partial RRC based BWP switching over multiple CCs still exists. 

Proposal 1 It is not necessary to define new test cases for both DCI based and timer based non-simultaneous BWP switching.
Proposal 2: Due to the ongoing discussion on the application scenario and the limitation on the application scenario, we think the necessity to define test cases for both simultaneous and partial RRC based BWP switching over multiple CCs is not strong and suggest that corresponding test cases are not defined.   

Proposal 3: Do not prefer to define any simultaneous BWP switch over FR1 + FR2 test cases.     
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