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Introduction
In last few meetings there was good progress in defining requirements for SCell dormancy switch delay, interruption and UE requirements for dormancy SCell. In this contribution, we further provide our views on the open issues. 
Discussion
 	UE SCell dormancy switch delay requirements
In last meeting (RAN4#94-e-bis), RAN4 discussed SCell dormancy switch delay requirements when UE receives BWP switch command during inside DRX active time and outside DRX active time and made the following agreements. 
· For switching during active time, switching delay is the same for
· dormancy indication via DCI 0-1 and DCI 1-1, respectively 
· dormancy indication via DCI 1-1 with indication per SCell group and indication per SCell, respectively
In last meeting, variables X1, X2, X3, and X4 are in principle agreed to be used to denote BWP switch delay for different scenarios as described below.
X1: BWP switch delay between dormancy and non-dormancy, when UE is inside DRX active time and UE receives DCI 0-1 or 1-1 based SCell Group dormancy indication for BWP switch. 
X2: BWP switch delay between dormancy and non-dormancy, when UE is inside DRX active time and UE receives DCI 1-1 based SCell dormancy indication for BWP switch.
X3: BWP switch delay between dormancy and non-dormancy, when UE is outside DRX active time and UE receives DCI 2-6 based SCell group dormancy indication (Wake UP Signal (WUS)) for BWP switch. 
X4: BWP switch delay between dormancy and non-dormancy, when timer based BWP switch is used to trigger BWP switch.
In last meeting it was agreed that X1=X2; and the value of X1 and X3 is not agreed yet. In following sections we provide our analysis to derive X1 and X3 values.
X1 value:
In last meeting, RAN4 made following agreement.
· RAN4 develops generic requirements using Rel-15 BWP switching delay requirements as baseline
· RAN4 will further study under which conditions w.r.t. parameter changes and system configurations a faster switching than in the baseline can be achieved
Based on the above agreement, RAN4 already agreed to use Rel-15 BWP switching delay as baseline and further agreed to study any improvement/optimisation is feasible on top of the Rel-15 BWP switch delay.   
Conditions under which BWP switch delay may be optimised: 
In general BWP change/switch may involve change of following parameters/configuration.
· Generic parameters such as locationAndBandwidth, SCS; and
· UE specific parameters, which may be specific to each BWP, such as PDCCH-Config, PDSCH-Config, sps-Config, radioLinkMonitoringConfig. 

X1 value may depends on the configuration of target dormant BWP parameters (like generic parameters such as locationAndBandwidth, SCS and UE specific parameters per BWP such as PDCCH-Config, PDSCH-Config, sps-Config, radioLinkMonitoringConfig). If the active BWP and dormant BWP configuration are same in terms of generic parameters and only change in terms of UE specific parameters per BWP, then the amount of processing time needed for BWP switching can be small, like in the order of 0.5ms as there is no RF retuning or SCS change. For all other cases we feel that Rel-15 BWP switching requirements can be re-used. 
In other words, conditions under which BWP switch delay may be optimised is if source and target BWP configuration are same w.r.t following parameters
· locationAndBandwidth
· SCS

Based on the above analysis, we make following proposals. 
Proposal 1: RAN4 to optimise the Rel-15 BWP switch delay when the source and target BWP configuration are same w.r.t locationAndBandwidth and SCS. 
Further based on the above analysis, delay requirements for X1 is provided in Table 1.
Table 1: Dormant BWP switch delay requirements using DCI based switch
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	NR Slot length (ms)
	BWP switch delay X1 (slots)

	
	
	If conditions for faster BWP switch are satisfied
	All other cases

	0
	1
	1
	Rel-15 BWP switch delay

	1
	0.5
	1
	Rel-15 BWP switch delay

	2
	0.25
	2
	Rel-15 BWP switch delay

	3
	0.125
	4
	Rel-15 BWP switch delay



Proposal 2: RAN4 to agree Table 1 as delay requirements for X1. 
Dormancy to non-dormancy using DCI based switch:
Since the same DCI formats are used for dormancy to non-dormancy behaviour activation, in our understanding delay requirements should follow the similar delay requirements as non-dormancy to dormancy with an additional delay component, which is CSI reporting. 
Why CSI reporting is needed?
In our understanding, one of the main motivation for introducing non-dormancy behaviour is to reduce the SCell activation delay and make SCell available as fast as possible for data transmission for any bursty traffic. To achieve this, UE may have to transmit latest CSI report when exiting dormancy behaviour. 
If we look at SCell dormancy behaviour activation as BWP switch related procedure it may seem that CSI reporting is not necessary to include in delay requirement.  However, we think that we have to consider it as SCell activation related procedure, which actually ends with CSI reporting. 
Therefore this requirement may be necessary since CSI reporting periodicity may be configured to be less frequent for UEs in dormancy behaviour, and the latest CSI report UE sent may be outdated by the time dormancy to non-dormancy activation command is received.
From the above analysis, we propose dormancy to non-dormancy switching delay as X1 + TCSI_Reporting
Proposal 3: Delay requirements for dormancy to non-dormancy using DCI based switch are given by: X1 + TCSI_Reporting
 
X3 value:
Regarding X3 value, in last meeting, RAN4 in principle agreed to wait for RAN1 agreement. In RAN1#100bis, it was agreed that the minimum time gap (TminimumTimeGap) [1] between the end of the last DCI format 2_6 monitoring occasion and the start of the DRX ON time is a UE capability based on subcarrier spacing. 
From RAN1 chairman notes [4], our understanding is that TminimumTimeGap does not include BWP switching delay, and BWP switching starts after completion of TminimumTimeGap. Though minimum time gap may already include DCI processing time, to simplify specification work, we can assume that the total BWP switch delay outside active time as addition of BWP switch delay inside active time (X1) and TminimumTimeGap.
Based on the above analysis, we make following proposal.
Proposal 4: RAN4 to agree X3 as X1 + TminimumTimeGap

UE requirements for dormancy SCell
Based on the RAN2 agreements [1], RAN4 should at least specify following requirements for dormancy SCell. 
CSI measurements and reporting:
As per RAN2 agreement [1], “performing periodic or semi-persistent CSI measurements on dormancy SCell with the corresponding report transmitted on other cell (i.e., sPCell or non-dormancy SCell) is supported. Aperiodic CSI reporting (no matter it is triggered via self-carrier scheduling or cross-carrier scheduling, no matter it is transmitted on dormant SCell or on other non-dormant SCell) is not supported” 
Based on following agreement UE should support periodic and semi-persistent CSI measurements using cross-carrier scheduling. 
Beam management in dormancy SCell:
Though UE do not need to track PDCCH and do not support uplink in dormant BWP, UE supports CSI-reporting. Since CSI-RS is received for CSI reporting, beam management w.r.t CSI-RS should be supported.


Link recovery procedures: 
As per RAN2 agreement, BFR is supported for the dormant BWP and BFR procedure follow the Rel-16 eMIMO agreements. Both radioLinkMonitoringConfig IE and BeamFailureRecoverySCellConfig can be configured for dormant BWP for beam failure detection purpose.
In our understanding, for the above mentioned requirements (CSI measurements and reporting, beam management in dormancy SCell, BFR and BFD) activated SCell requirements can be followed.  
Proposal 5: UE requirements (for CSI measurements and reporting, beam management, BFR and BFD in dormancy SCell) can follow activated SCell requirements.
1. Conclusion
In this contribution we have discussed requirements for UE CBW switch and made the following proposals:
Proposal 1: RAN4 to optimise the Rel-15 BWP switch delay when the source and target BWP configuration are same w.r.t locationAndBandwidth and SCS. 
Proposal 2: RAN4 to agree Table 1 as delay requirements for X1. 
Table 1: Dormant BWP switch delay requirements using DCI based switch
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	NR Slot length (ms)
	BWP switch delay X1 (slots)

	
	
	If conditions for faster BWP switch all satisfied
	All other cases

	0
	1
	1
	Rel-15 BWP switch delay

	1
	0.5
	1
	Rel-15 BWP switch delay

	2
	0.25
	2
	Rel-15 BWP switch delay

	3
	0.125
	4
	Rel-15 BWP switch delay



Proposal 3: Delay requirements for dormancy to non-dormancy using DCI based switch are given by: X1 + TCSI_Reporting.
Proposal 4: RAN4 to agree X3 as X1 + TminimumTimeGap
Proposal 5: UE requirements (for CSI measurements and reporting, beam management, BFR and BFD in dormancy SCell) can follow activated SCell requirements.
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