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1.	Introduction
We present our views in the following structure.
1) Interruption due to measurements on dormant SCell
a. Different interruption ratio depending on the frequency band relation between the serving cells and the dormant SCell
2) Delay requirement for switching of “multiple SCells” between dormancy and non-dormancy
a. A separate capability for “dormant BWP switching in multiple SCells” from “simultaneous non-dormant BWP switching for multiple cells” on the incremental latency factor
3) Cross-carrier scheduling DCI based non-dormant BWP switching latency
a. BWP switching for a single cell
b. Simultaneous BWP switching for multi-Cells
2. 	Discussion
Interruption due to measurements on dormant SCell
Agreement from RAN4#96-e:
· For Interruptions due to SSB-based measurements and/or CSI-RS reception:
· The total rate of ACK/NACK feedback loss on any non-dormant serving cell resulting from CQI measurements and RRM measurements on dormant SCells, shall not exceed [0.5]%.

Since UE needs to perform CQI acquisition and beam management on top of measurements for dormant SCell, time/frequency tracking for the SCell may have to be maintained more accurately than deactivated SCell for which UE only needs to perform SSB-based measurement. If there is at least on active serving cell in the same band as the dormant SCell, UE will most likely be able to leverage time/frequency obtained from the active serving cell, whereas it will less likely be the case when there is no active serving cell in the same band as the dormant SCell. Considering that whether or not UE can utilize time/frequency tracking information from other serving cells depends on the frequency band relation between the serving cells and the dormant SCell, we would like to propose relaxing an interruption ratio requirement for the case where dormant SCell (an aggressor cell ) and non-dormant SCell (a victim cell) are not in the same band. In addition, from UE power saving perspective, UE can benefit from RF bandwidth readjustment depending on whether UE needs to receive signals from dormant SCell at a give slot if there are CCs contiguous with dormant SCell, i.e. intra-band contiguous CA. Based on these observation, we would also propose relaxing an interruption ratio requirement for non-dormant serving cells, if they are part of contiguous CA with the dormant SCell.

Proposal 1: RAN4 to revisit the agreement made in RAN4#96-e meeting about “Interruption requirement due to SSB-based measurements and/or CSI-RE reception”, and refine it as follow:
· For Interruptions due to SSB-based measurements and/or CSI-RS reception:
· The total rate of ACK/NACK feedback loss on non-dormant serving cells resulting from CQI measurements and RRM measurements on dormant SCells, shall not exceed X%.
· X=0.5 for non-dormant serving cell of which CC is not a part of contiguous CA with the dormant SCell
· X=2 for non-dormant serving cell of which CC is a part of contiguous CA with the dormant SCell or of which CC is not in the same band as the dormant SCell

Delay requirement for switching of multiple SCells between dormancy and non-dormancy
Agreement from RAN4#96-e:
· Delay requirements for switching of multiple SCells between dormancy and non-dormancy shall be based on corresponding delay requirements for switching of multiple SCells between non-dormant BWPs, i.e., TMultipleBWPswitchDelay or TMultipleBWPswitchDelay+Z for simultaneous BWP switching case.
· Incremental value D is reused from BWP switching on multiple CCs
· Companies can as part of maintenance further look in to whether to introduce a separate capability with respect to incremental value D for SCell dormancy switching.

Based on the similarity between active and dormant BWP transitions, a dormant BWP switching latency requirement was agreed to formulate as “the longest BWP switching latency for a single cell” plus “an incremental latency”. Primarily due to the fact that dormant BWP switching is indicated by one DCI, however, the incremental latency factor may not need to be directly and linearly proportional to the total number of cells. It should be also noted that the DCI triggering BWP switching into/out of dormancy of SCells can be transmitted only by SpCell, from which UE in general attempts to decode PDCCH with higher priority than those from SCells. Taking into account these aspects, we propose to define a separate capability on the incremental latency for dormant BWP switching in multiple SCells so that UE can take advantage of dormant BWP switching DCI structure.

Proposal 2: Delay requirement for switching of multiple SCells between dormancy and non-dormancy is as follow:
·  where
· N: For UE which is capable of per-FR gap, and no BWP switch involves SCS change, N is the number of simultaneous dormant BWP switching on SCCs within the same frequency range; For UE which is not capable of per-FR gap, or the BWP switches on multiple SCCs involves SCS changing, N is the number of simultaneous dormant BWP switching on both FRs.
· : the longest dormant BWP switching delay per SCell that would have taken if each BWP switching had been triggered by SpCell DCI individually and non-simultaneously
·  is based on D of simultaneous BWP switching and has a separate capability as Table 1, i.e. UE can support different  from D for DCI/Timer based BWP switch

Table 1. UE capability on delay requirement for switching of multiple SCells between dormancy and non-dormancy
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	6-X
	Dormant BWP switching on multiple CCs RRM requirements
	Incremental delay for BWP switch processing on additional SCells in timer/DCI based simultaneous dormant BWP switching on multiple SCells

	RAN1 feature 18-4 and 18-4a (Table 2)
	Yes
	N/A
	There may be additional unclear BWP switching delay if network trigger dormant BWP switching on multiple SCells simultaneously.
	Per UE
	No
	No
	N/A
	For component 2), the candidate values are:
· {100us, 200us} for UE indicates type1 in bwp-SwitchingDelay

· {200us, 400us, 800us, 1000us} for UE indicates type 2 in bwp-SwitchingDelay

The total BWP switching delay will be captured in TS38.133

UE needs to indicate either of the candidate values in case it supports dormant BWP
	Optional with capability signalling



Table 2. UE capability on SCell dormancy indication
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	18. MR-DC/CA enhancement
	18-4
	SCell dormancy indication within active time
	Support for SCell dormancy indication sent within the active time on PCell with DCI format 0_1/1_1
	6-5

	Per BC
	N/A
	N/A
	One dormant BWP and one non-dormant BWP is supported per carrier

More than one non-dormant BWP per carrier is supported only if UE feature 6-3/6-4 is also supported
	Optional with capability signalling

	18. MR-DC/CA enhancement
	18-4a
	SCell dormancy indication outside active time
	Support for SCell dormancy indication sent outside the active time on PCell with DCI format 2_6
	19-1
	Per BC
	N/A
	N/A
	One dormant BWP and one non-dormant BWP is supported per carrier

More than one non-dormant BWP per carrier is supported only if UE feature 6-3/6-4 is also supported
	Optional with capability signalling



Cross-carrier scheduling DCI based non-dormant BWP switching
Agreement from RAN4#96-e:
· Existing Rel-15/Rel-16 BWP switching requirements cannot apply for cross carrier scheduled DCI-based BWP switch on single/multiple CCs 
· RAN4 to define requirements for cross carrier scheduled DCI-based BWP switch on single/multiple CCs in Rel-16 

To make BWP switching latency requirements consistent across applications, i.e. BWP switching between non-dormant BWPs and between dormant and non-dormant BWPs), there are in our understanding three sets of agreements that need to be adopted for cross-carrier scheduling DCI based non-dormant BWP switching on a single cell.
Agreement from RAN4#95-e and 96-e:
· For DCI-based triggering with DCI received in any of the first 3 OFDM symbols of a slot, the switching delay for transition from non-dormancy to dormancy is given by Table 8.6.2-1.
· In case SCS differs between SpCell and SCell, the switching delay associated with the smaller SCS applies.
· For Dormancy switch requirement additional [1] slot relaxation is applied 
· In case SCS differs between spCell and SCell, the smaller SCS applies.

To mor accurately reflect all relevant agreements above and implement them concisely, we propose the following:
Proposal 3: Delay requirement for cross-carrier scheduling DCI based BWP switching between non-dormant BWPs on a single Cell is as follow:
· TBWPswitchDelay in Table 8.6.2-1 plus [1] slot
· In case SCS differs between scheduling cell and scheduled cell, the BWP switch delay, i.e. the increased TBWPswitchDelay by [1] slot, is determined by the smallest one, i.e. minimum of {BWP SCS of the scheduling cell, SCS of active BWP immediately before the BWP switching on the scheduled cell, SCS of active BWP immediately after the BWP switching on the scheduled cell}

A latency requirement for simultaneous BWP switching on multiple cells can be defined by updating the definition of  in such a way that it represents the longest BWP switching latency for a single cell that would have taken if a self- or cross-carrier scheduling DCI had triggered one BWP switching at a time.
Proposal 4: Delay requirement for cross-carrier scheduling DCI based simultaneous BWP switching between non-dormant BWPs on multi-Cells is as follow:
·  where
· N and D: the same definition as those defined for simultaneous BWP switching on multiple cells.
· : the longest non-dormant BWP switching delay per cell that would have taken if each BWP switching had been triggered by a self- or cross-carrier scheduling DCI non-simultaneously plus additional [1] slot with respect to the smallest SCS between all involved BWPs
3.	Conclusion
We presented our views and proposals about dormant BWP switching requirements in terms of latency and interruption ratio and cross-carrier scheduling DCI based BWP switching requirements in terms of latency.
Interruption due to measurements on dormant SCell
Proposal 1: RAN4 to revisit the agreement made in RAN4#96-e meeting about “Interruption requirement due to SSB-based measurements and/or CSI-RE reception”, and refine it as follow:
· For Interruptions due to SSB-based measurements and/or CSI-RS reception:
· The total rate of ACK/NACK feedback loss on non-dormant serving cells resulting from CQI measurements and RRM measurements on dormant SCells, shall not exceed X%.
· X=0.5 for non-dormant serving cell of which CC is not a part of contiguous CA with the dormant SCell
· X=2 for non-dormant serving cell of which CC is a part of contiguous CA with the dormant SCells or of which CC is not in the same band as the dormant SCell
Delay requirement for switching of multiple SCells between dormancy and non-dormancy
Proposal 2: Delay requirement for switching of multiple SCells between dormancy and non-dormancy is as follow:
·  where
· N: For UE which is capable of per-FR gap, and no BWP switch involves SCS change, N is the number of simultaneous dormant BWP switching on SCCs within the same frequency range; For UE which is not capable of per-FR gap, or the BWP switches on multiple SCCs involves SCS changing, N is the number of simultaneous dormant BWP switching on both FRs.
· : the longest dormant BWP switching delay per SCell that would have taken if each BWP switching had been triggered by SpCell DCI individually and non-simultaneously
·  is based on D of simultaneous BWP switching and has a separate capability as Table 1, i.e. UE can support different  from D for DCI/Timer based BWP switch

Table 1. UE capability on delay requirement for switching of multiple SCells between dormancy and non-dormancy
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	6-X
	Dormant BWP switching on multiple CCs RRM requirements
	Incremental delay for BWP switch processing on additional SCells in timer/DCI based simultaneous dormant BWP switching on multiple SCells

	RAN1 feature 18-4 and 18-4a
	Yes
	N/A
	There may be additional unclear BWP switching delay if network trigger dormant BWP switching on multiple SCells simultaneously.
	Per UE
	No
	No
	N/A
	For component 2), the candidate values are:
· {100us, 200us} for UE indicates type1 in bwp-SwitchingDelay

· {200us, 400us, 800us, 1000us} for UE indicates type 2 in bwp-SwitchingDelay

The total BWP switching delay will be captured in TS38.133

UE needs to indicate either of the candidate values in case it supports dormant BWP
	Optional with capability signalling



Cross-carrier scheduling DCI based non-dormant BWP switching
Proposal 3: Delay requirement for cross-carrier scheduling DCI based BWP switching between non-dormant BWPs on a single Cell is as follow:
· TBWPswitchDelay in Table 8.6.2-1 plus [1] slot
· In case SCS differs between scheduling cell and scheduled cell, the BWP switch delay, i.e. the increased TBWPswitchDelay by [1] slot, is determined by the smallest one, i.e. minimum of {BWP SCS of the scheduling cell, SCS of active BWP immediately before the BWP switching on the scheduled cell, SCS of active BWP immediately after the BWP switching on the scheduled cell}
Proposal 4: Delay requirement for cross-carrier scheduling DCI based simultaneous BWP switching between non-dormant BWPs on multi-Cells is as follow:
·  where
· N and D: the same definition as those defined for simultaneous BWP switching on multiple cells.
· : the longest non-dormant BWP switching delay per cell that would have taken if each BWP switching had been triggered by a self- or cross-carrier scheduling DCI non-simultaneously plus additional [1] slot with respect to the smallest SCS between all involved BWPs

