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1. Introduction
In the last RAN4#96e meeting the RRM requirements of BWP switching on multiple CCs are discussed, and most of the remaining issues were settled which were captured in the WF [1]. Another issue is about the cross carrier scheduling requirements for BWP switching on multiple CCs which was discussed in the dormancy SCell session [2]. Following the agreement in dormancy SCell discussion [2], RAN4 will define requirements for cross carrier scheduled DCI-based BWP switch on single/multiple CCs in Rel-16. Therefore, we present our proposed changes in this paper on updating the requirements for cross carrier cases and the details could be find in our paper in dormancy session.
2. Discussion
In the last RAN4#96e meeting, the requirements for BWP switching on multiple CCs were discussed with following agreements: 
	RAN4#96e Agreement
Delay requirements for DCI/timer based BWP switch
; D is incremental delay for BWP switch processing on additional CCs
· D:
· Agreement in GTW session : adding D=200us for type 2 UE capability
- Definition of N: 
· Agreement in GTW session : For UE which is capable of per-FR gap, and no BWP switch involves SCS change, N is the number of simultaneous BWP switching on CCs within the same frequency range; For UE which is not capable of per-FR gap, or the BWP switches on multiple CCs involves SCS changing, N is the number of simultaneous BWP switching on both FR.
Delay requirements for RRC based BWP switch
; 
· Agreement in GTW session:
· For type 1 UE, DRRC = 0ms; For type 2 UE, DRRC = D
Delay requirement for Timer based BWP switch 
Agreement in GTW session:
if UE is capable of per-FR gap and the timer based BWP switch happens in two frequency range, UE handles timer-based BWP switch sequentially
TMultipleBWPswitchDelayTotal = TDelay + TMultipleBWPswitchDelay
Where:
· TDelay is the time required to complete the ongoing timer-based BWP switching on other CCs. 
· TMultipleBWPswitchDelay is the timer-based BWP switch delay on current single CC defined in clause 8.6.2 or simultaneously triggered on multiple CCs defined in clause 8.6.2B.1.
Delay requirement for RRC based BWP switch 
· Agreement in GTW session:
· Additional waiting time for RRC based BWP switch is upper bounded by the multiple BWP switch time in CG1. 
· Note: UE is not precluded to process the 2nd RRC message before the first RRC based BWP switch completes and this is up to UE implementation (no spec impact)




For the cross carrier scheduled DCI-based BWP switch on multiple CCs, it had been discussed in the dormancy SCell session with following agreements;

	Agreement:
Existing Rel-15/Rel-16 BWP switching requirements cannot apply for cross carrier scheduled DCI-based BWP switch on single/multiple CCs 
Agreement:
RAN4 to define requirements for cross carrier scheduled DCI-based BWP switch on single/multiple CCs in Rel-16




Thus we proposed the changes as follows:
“UE shall finish BWP switch within the time duration TMultipleBWPswitchDelay if the serving cell where UE receives DCI for BWP switch is same as the serving cell on which BWP switch occurs for each involved serving cell, which is defined as:
	TMultipleBWPswitchDelay = TBWPswitchDelay + D*(N-1) 
Where:
-	TBWPswitchDelay is the BWP switching delay on single CC defined in Table 8.6.2-1 depending on UE capability bwp-SwitchingDelay [2]. TBWPswitchDelay shall be based on the smallest SCS among SCS of all involved CCs before and after BWP switch. If the BWP switch on multiple CCs results in the change of the SCS on any CC among involved CCs, TBWPswitchDelay should be based on the smallest SCS among all SCS values of all involved CCs.
-	D is the incremental delay for each additional CC involved in simultaneous BWP switch and depends on UE capability bwp-SwitchingMultiCCs-r16 [13].
-	For UE which is capable of per-FR gap, and no BWP switch involves SCS change, N is the number of CCs in same FR; For UE which is not capable of per-FR gap, or the BWP switches on any CC involves SCS changing, N is the number of CCs undergoing simultaneous BWP switch.
UE shall finish BWP switch within the time duration TMultipleBWPswitchDelay + Y if the serving cell where UE receives DCI for BWP switch is different from the serving cell on which BWP switch occurs for any involved serving cell, where Y = 1 slot corresponding to the smaller value between SCS of the serving cell where UE receives the BWP switch request and the SCS of the serving cell where BWP switch occurs before and after BWP switch. 
”
The above proposed changes are in the accompanied CR [3] with some other maintenance issues.
Proposal 1:
UE shall finish BWP switch within the time duration TMultipleBWPswitchDelay if the serving cell where UE receives DCI for BWP switch is same as the serving cell on which BWP switch occurs for each involved serving cell, which is defined as:
	TMultipleBWPswitchDelay = TBWPswitchDelay + D*(N-1) 
Where:
-	TBWPswitchDelay is the BWP switching delay on single CC defined in Table 8.6.2-1 depending on UE capability bwp-SwitchingDelay [2]. TBWPswitchDelay shall be based on the smallest SCS among SCS of all involved CCs before and after BWP switch. If the BWP switch on multiple CCs results in the change of the SCS on any CC among involved CCs, TBWPswitchDelay should be based on the smallest SCS among all SCS values of all involved CCs.
-	D is the incremental delay for each additional CC involved in simultaneous BWP switch and depends on UE capability bwp-SwitchingMultiCCs-r16 [13].
-	For UE which is capable of per-FR gap, and no BWP switch involves SCS change, N is the number of CCs in same FR; For UE which is not capable of per-FR gap, or the BWP switches on any CC involves SCS changing, N is the number of CCs undergoing simultaneous BWP switch.
UE shall finish BWP switch within the time duration TMultipleBWPswitchDelay + Y if the serving cell where UE receives DCI for BWP switch is different from the serving cell on which BWP switch occurs for any involved serving cell, where Y = 1 slot corresponding to the smaller value between SCS of the serving cell where UE receives the BWP switch request and the SCS of the serving cell where BWP switch occurs before and after BWP switch. 
Also we provide our views on some maintenance issues about the interruption requirements. It was agreed in RAN4 previous discussion that the interruption caused by each involved BWP switch will be considered separately. However, the starting time of each interruption is not correctly defined for the BWP switch involving multiple CCs. For example, at current requirements, for DCI-based BWP switch, the starting time of interruption is only allowed within the BWP switching delay TBWPswitchDelay as defined in clause 8.6.2 either on a single CC or multiple CCs, but for BWP switch on multiple CCs, the interruption shall be allowed within the extended BWP switching delay delay TMultipleBWPswitchDelay as defined in clause 8.6.2A.1.
We also submitted an accompanied paper with the corresponding changes for DCI/timer/RRC-based cased in [4].
3. Conclusions
Proposal 1:
UE shall finish BWP switch within the time duration TMultipleBWPswitchDelay ¬if the serving cell where UE receives DCI for BWP switch is same as the serving cell on which BWP switch occurs for each involved serving cell, which is defined as:
	TMultipleBWPswitchDelay = TBWPswitchDelay + D*(N-1)  
Where:
-	TBWPswitchDelay is the BWP switching delay on single CC defined in Table 8.6.2-1 depending on UE capability bwp-SwitchingDelay [2]. TBWPswitchDelay shall be based on the smallest SCS among SCS of all involved CCs before and after BWP switch. If the BWP switch on multiple CCs results in the change of the SCS on any CC among involved CCs, TBWPswitchDelay should be based on the smallest SCS among all SCS values of all involved CCs.
-	D is the incremental delay for each additional CC involved in simultaneous BWP switch and depends on UE capability bwp-SwitchingMultiCCs-r16 [13].
-	For UE which is capable of per-FR gap, and no BWP switch involves SCS change, N is the number of CCs in same FR; For UE which is not capable of per-FR gap, or the BWP switches on any CC involves SCS changing, N is the number of CCs undergoing simultaneous BWP switch.
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