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In RAN4#97e, the following agreement was made:
Agreement:
· Option 1: 	Introduce a capability D’ for dormant BWP switching of multiple SCells that is 	separate from corresponding capability D for active BWP switching.
Since the agreement was made late in the meeting, the corresponding specification change did not get implemented in CRs but was documented in a WF [1] and left for handling in RAN4#98e.
In this contribution we provide our input on specification changes and an LS for informing RAN1/RAN2 on the new capability.
Discussion
It was agreed that the introduced capability for incremental switching time for dormancy switching on multiple CCs would be based on the same set of values that is applicable to a UE which is reporting bwp-SwitchingDelay Type 1 or Type 2, respectively.
Existing capability reporting for DCI and timer-based BWP switching is shown in Table 2-1 below. It is mandatory for the UE to report whether it supports bwp-SwitchingDelay Type 1 or Type 2 with respect to BWP switching on a single carrier.
A UE that supports the optional feature for simultaneous BWP switching on multiple CCs, will report a capability with respect to incremental switching time per additional CC, bwp-SwitchingMultiCCs-r16, where the set of valid values that can be reported depends on whether the UE has reported bwp-SwitchingDelay Type 1 or Type 2.
Table 2-1: UE capabilities pertaining to BWP switching delay on single or multiple CCs [3]
	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	bwp-SwitchingDelay
Defines whether the UE supports DCI and timer based active BWP switching delay type1 or type2 specified in clause 8.6.2 of TS 38.133 [5]. It is mandatory to report type 1 or type 2. This capability is not applicable to IAB-MT.
	UE
	Yes
	No
	No

	bwp-SwitchingMultiCCs-r16
Indicates whether the UE supports incremental delay for DCI and timer based active BWP switching on multiple CCs simultaneously as specified in TS 38.133 [5]. The capability signalling comprises of the following:
-	type1-r16 indicates the delay value for type 1 BWP switching delay for type1 and has values of {100us, 200us}
-	type2-r16 indicates the delay value for type 2 BWP switching delay and has values of {200us, 400us, 800us, 1000us}

UE indicates support of this feature indicates support of bwp-SwitchingDelay, bwp-SameNumerology and bwp-DiffNumerology.
	UE
	No
	No
	No






The full proposal discussed and agreed in RAN4#97e concerns reporting a separate capability, here tentatively called scellDormancy-SwitchingMultiCC-r16, which shall have the same dependency on whether the UE has reported bwp-SwitchingDelay Type 1 or Type 2, and same sets of valid values, as for bwp-SwitchingMultiCCs-r16, i.e.

scellDormancy-SwitchingMultiCC-r16
· UE supporting bwp-SwitchingDelay Type 1: {100us, 200us}
· UE supporting bwp-SwitchingDelay Type 2: {200us, 400us, 800us, 1000us}

In the existing specification the various kinds of simultaneous BWP switching, i.e. self-scheduled and cross carrier-scheduled switchings between non-dormant BWPs, and cross carrier-scheduled switching between non-dormant and dormant BWPs (dormancy switching) are all based on the fundamental parameter   
TMultipleBWPswitchDelay, which is described as follows:
TMultipleBWPswitchDelay = TBWPswitchDelay + D*(N-1)
where N is the number of carriers to account for in the simultaneous switching, and D is specified as:
D is the incremental delay for each additional CC involved in simultaneous BWP switch and depends on UE capability bwp-SwitchingMultiCCs-r16 [13]
The current description of D does not take into account that different values of D may be applicable for switching between non-dormant BWPs, and dormant and non-dormant BWPs, respectively. Hence we propose to update TS 38.133 clause 8.6.2A.1 as follows (highlighted):

* * *
8.6.2A.1	Simultaneous DCI based BWP switch delay on multiple CCs
[...]
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 switching between non-dormant BWPs, and [scellDormancy-SwitchingMultiCCs-r16] for switching between non-dormant and dormant BWPs.
-	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 equals to the length of one slot at smaller SCS of scheduling cell, scheduled cells before and scheduled cells after active BWP change.
[...]
* * *
Proposal 1: 	Update definition of TMultipleBWPswitchDelay such that incremental delay D is described as depending on capability bwp-SwitchingMultiCC-r16 for switching between non-dormant BWPs, and on new capability [scellDormancy-SwitchingMultiCC-r16] for switching between non-dormant and dormant BWPs.




As the capability reporting as such has to be introduced in specifications that are outside RAN4 control (e.g. TS 38.331, TS 38.306), we propose that an LS is sent to RAN1 and RAN2, where RAN4 is conveying the need for the capability with the tentative name scellDormancy-SwitchingMultiCC-r16 and with values as discussed above.
 
Proposal 2:	Send LS to RAN1/RAN2 on the need for a new capability scellDormancy-SwitchingMultiCC-r16 with the following parameter value sets:
scellDormancy-SwitchingMultiCC-r16
· UE supporting bwp-SwitchingDelay Type 1: {100us, 200us}
· UE supporting bwp-SwitchingDelay Type 2: {200us, 400us, 800us, 1000us}
Summary and Conclusion
In this contribution we have provided input on specification changes needed for introduction of a separate capability for incremental delay D for BWP switching between non-dormant and dormant BWPs (SCell dormancy switching) on multiple CCs. The following is proposed:
Proposal 1: 	Update definition of TMultipleBWPswitchDelay such that incremental delay D is described as depending on capability bwp-SwitchingMultiCC-r16 for switching between non-dormant BWPs, and on new capability [scellDormancy-SwitchingMultiCC-r16] for switching between non-dormant and dormant BWPs.

Proposal 2:	Send LS to RAN1/RAN2 on the need for a new capability scellDormancy-SwitchingMultiCC-r16 with the following parameter value sets:
scellDormancy-SwitchingMultiCC-r16
· UE supporting bwp-SwitchingDelay Type 1: {100us, 200us}
· UE supporting bwp-SwitchingDelay Type 2: {200us, 400us, 800us, 1000us}

A CR implementing Proposal 1 is provided in [4]
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