


3GPP TSG RAN WG4 Meeting #98-e	R4-2102362
[bookmark: _Hlk488924106]Electronic Meeting, January 25 – February 5, 2021
Agenda Item:	7.13.2.2.4
Source: 	Ericsson
Title:	On TC4 for simultaneous BWP switch on multiple CCs
Document for:	Discussion
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
Test case list as well as work split for test cases for BWP switching on multiple component carriers were discussed and agreed at the RAN4#97e meeting. The test case list is captured in the WF [1], and the work split is captured on the Reflector.
In the work split it was agreed that Ericsson would provide a draft on 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). 

In this contribution we are providing some background information on the test case design. The draft test case itself is provided in [2]. 
Discussion
For the general test case design, the following was agreed at RAN4#97e [1]:

· Number of CCs undergoing multiple BWP switching: 
· 2
· Test duplication for EN-DC and SA: 
· Duplicated. Further discuss about applicability rule
· Interruption test is needed or not: 
· Test interruption requirements along with delay requirements in one test
· Whether DCI+Timer based simultaneous BWP switch switching can be applied in one test:
· Both DCI+Timer based BWP switch can be tested in one testcase
· Whether to define test for Cross-carrier scheduling based Simultaneous BWP switching:
· 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
· Cell configuration with or w/o interruption test:
· For SA case: NR PCell + 2 NR Scells
· 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

Observation 1: 	The intention is to verify both interruption requirement and BWP switching delay requirements in the same test case.

Observation 2: 	For UEs with per-FR gap capability, it is not possible to test interruption requirements for a cell combination PCell in FR1 and two SCells in FR2. Either PCell needs to be in FR2, or one need to add another SCell in FR2 for which switching is not carried out and through which interruptions on serving cells other than those for which BWP switching is carried out, can be observed.
Proposal 1:	In order to allow testing of interruption requirements on other serving cells than for which BWP switching is carried out, TC4 shall be based on PCell in FR2 instead of PCell in FR1:
TC4: DCI-based and Timer-based simultaneous Active BWP Switch on multiple CCs on FR2 in SA (NR FR2 PCell + NR FR2 SCell + NR FR2 SCell)

We have based the test case design on the assumption that Proposal 1 will be acceptable to the group. If this would not be the case, a revision can be provided during the meeting.

The test methodology follows single CC BWP switching test cases in 38.133 clause A.7.5.6, but with one PCell and two SCells in FR2. For observability, same as for the single CC case the SCells are PUCCH SCells. This is needed as otherwise if ACK/NACKs would be sent through PCell only one would not be able to distinguish between a case where ACK/NACKs for an SCell are missing due to too long BWP switching delay, or due to interruption in the PCell. 

The test is based on three time periods T1 through T3. During time period T1, DCI-based BWP switching is triggered and executed. During T2, timer-based BWP switching is triggered by UE not being scheduled in the SCells and the bwp-InactivityTimer for each SCell runs to expiry. During T3, timer-based BWP switching is executed.

At the beginning of T1, the UE receives DCI for BWP switching in each of SCell1 and SCell2. The UE executes the switching. The test equipment continuously schedules the UE on PCell, and schedules the UE in SCells in the new BWPs starting no later from the time at which the switching shall have been completed. The test equipment verifies via ACK/NACKs transmitted in PCell the duration and location of any interruptions due to the BWP switching. The test equipment verifies via ACK/NACKs transmitted in each SCell that UE completes the switching and resumes reception in the new BWP within the specified switching delay.

During T2, there is no scheduling in the SCells which triggeres timer-based BWP switching. For BWP switching rather than SCell deactivation being triggered, sCellDeactivationTimer needs to be configured with a larger value than used for the bwp-InactivityTimer timers. In the test case, sCellDeactivationTimer of infinity has been assumed.

During T3, the UE executes the timer-triggered BWP switching. The test equipment is continuously scheduling the UE in PCell, as well as in the SCells. The test equipment verifies via ACK/NACKs transmitted in PCell the duration and location of any interruptions due to the BWP switching. The test equipment verifies via ACK/NACKs transmitted in each SCell that UE completes the switching and resumes reception in the new BWP within the specified switching delay.

Summary and Conclusion
In this contribution we are proposing the following: 
Observation 1: 	The intention is to verify both interruption requirement and BWP switching delay requirements in the same test case.

Observation 2: 	For UEs with per-FR gap capability, it is not possible to test interruption requirements for a cell combination PCell in FR1 and two SCells in FR2. Either PCell needs to be in FR2, or one need to add another SCell in FR2 for which switching is not carried out and through which interruptions on serving cells other than those for which BWP switching is carried out, can be observed.
Proposal 1:	In order to allow testing of interruption requirements on other serving cells than for which BWP switching is carried out, TC4 shall be based on PCell in FR2 instead of PCell in FR1:
TC4: DCI-based and Timer-based simultaneous Active BWP Switch on multiple CCs on FR2 in SA (NR FR2 PCell + NR FR2 SCell + NR FR2 SCell)
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