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Introduction
One of the objective of NR MR-DC WI is to define efficient and low latency serving cell configuration, activation and setup. As part of it, in RAN4#94-e, WF [2] on SCell dormancy is agreed. Broadly there were three open issues identified in last meeting. They are, UE SCell dormancy switch delay requirements, UE requirements for a SCell dormancy and interruption requirements. In this contribution, we provide our views on open issues.
Discussion
 	UE SCell dormancy switch delay requirements
In last meeting it was agreed that RAN4 will define delay requirements for following cases.
· BWP switch delay from dormancy to non-dormancy 
· BWP switch delay from non-dormancy to dormancy 

Further it was agreed that RAN4 will define requirements for DCI based switch and Timer-based switch. However in RAN2 (in RAN2#109-e meeting) LS [1] to RAN1, RAN2 mentioned that Timer-based transition between non-dormancy and dormancy is NOT supported (i.e. no new timer or timer behaviour is introduced). Following RAN2 agreement, we propose RAN4 not to define BWP switching delay requirements using Timer-based switching.
Proposal 1: RAN4 not to specify Timer-based switch delay requirement for non-dormancy to dormancy behaviour as it is not supported from RAN2 agreements. 
Non-dormancy to dormancy using DCI based switch:
According to RAN1 and RAN2 agreements, DCI based BWP switch can be used to activate SCell dormancy behaviour. RRC reconfiguration is used at network to explicitly configure the dormant BWP for UE and whenever network has to activate dormancy behaviour it indicates the dormant BWP ID through DCI command. 
Dormancy (or Dormancy like) behaviour can be activated when UE is in active time or outside active time. Based on whether UE receives non-dormancy to dormancy activation within active-time or outside active time, DCI format 0_1, 1_1 or 2_6 may be used. DCI format 1_1 is used for activating dormancy behaviour for a group of SCells when DCI carries scheduling information (referred as scheduling DCI in WF [2]) for UE. DCI format 1_1 can also be used for activating individual SCells when the DCI do not carry any scheduling information (referred as non-scheduling DCI in WF [2]). When UE is in outside active time DCI format 2_6 (referred as WUS indicated in WF [2]) is used. Dormancy behaviour may be activated for one or multiple SCells using any of the DCI formats mentioned above.  
In general DCI based BWP switch includes PDCCH decoding time, RF retuning and baseband re-configuration/ reloading.  RF and baseband retuning may involve change of BW, SCS, and etc. If we assume PDCCH processing delay for decoding DCI format 0_1 or 1_1 or 2_6 do not vary much (though it may vary depending on number of blind decoding attempts), dormancy activation delay using DCI based BWP switch depends on the configuration of target dormant BWP parameters (like BWP, SCS). If the active BWP and dormant BWP configuration are same in terms of BW and SCS, then the amount of processing time needed for BWP switching can be very small, like in the order of 0.5ms as there is no RF retuning or SCS change. For all other cases we feel that R-15 BWP switching requirements can be re-used. 
Based on the above analysis, delay requirements for non-dormancy to dormancy activation using DCI based BWP switch are 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 TDormantBWPswitchDelay (slots)

	
	
	If Active and dormant BWP config are same except for PDCCH tracking
	Other cases

	0
	1
	1
	Type 1/Type 2 delay based on applicability

	1
	0.5
	1
	Type 1/Type 2 delay based on applicability

	2
	0.25
	2
	Type 1/Type 2 delay based on applicability

	3
	0.125
	4
	Type 1/Type 2 delay based on applicability



Proposal 2: RAN4 to agree Table 1 as delay requirements for non-dormancy to dormancy using DCI based BWP switch. 
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 that is CSI reporting. 
As one of the main motivation for introducing non-dormancy behaviour is to reduce the SCell activation delay and make SCell available for data transmission for any bursty traffic. To achieve this, UE may have to transmit CSI report when exiting dormancy behaviour based on the last CSI report instance. 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.
If UE transmitted CSI report recently, UE may not need to transmit the CSI report during dormancy to non-dormancy activation to make transition to SCell non-dormancy faster. Therefore we feel that CSI report should be conditioned on the last transmitted CSI report instance. That means if last CSI report is less than X ms ago, then UE doesn’t need to transmit any CSI report and if it is more that X ms, UE may be required to transmit CSI report.
From the above analysis, we propose dormancy to non-dormancy switching delay as:
If the last transmitted CSI report is more than X ms before the dormancy to non-dormancy activation command is received, then the switch delay is TDormantBWPSwitchDelay + TCSI_Reporting; else it is TDormantBWPSwitchDelay. Where TDormantBWPSwitchDelay is provided in Table 1.
Proposal 3: Delay requirements for dormancy to non-dormancy using DCI based switch are given by:
· TDormantBWPSwitchDelay + TCSI_Reporting; if the last CSI report is transmitted more than X ms ago
· TDormantBWPSwitchDelay If the last CSI report is transmitted less than X ms ago; Where TDormantBWPSwitchDelay is provided in Table 1

Interruption requirements
When the active BWP configuration and dormant BWP configuration are same except for PDCCH tracking, BWP switch do not require any RF retuning and SCS change. Hence it may not require any interruption in this case. For other scenarios, we feel that existing R-15 requirements of table 8.2.1.2.7-1 of TS 38.133 [3] can be re-used. These requirements are shown in Table 2. 


Table 2: Interruption requirements for dormant BWP switch
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	NR Slot length (ms)
	Interruption length X (slots)

	
	
	If Active and dormant BWP config are same except for PDCCH tracking
	Other cases

	0
	1
	0
	1

	1
	0.5
	0
	1

	2
	0.25
	0
	3

	3
	0.125
	0
	5



Proposal 4: RAN4 to agree Table 2 as Interruption requirements for dormant BWP switch using DCI  
UE requirements for dormancy SCell
Based on the RAN2 agreements [1], RAN4 should at least specify following requirements for dormancy SCell. 
1.1.1.1. 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. 
1.1.1.2. 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.
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1.1.1.3. 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 not to specify Timer-based switch delay requirement for non-dormancy to dormancy behaviour as it is not supported from RAN2 agreements. 
Proposal 2: RAN4 to agree Table 1 as delay requirements for non-dormancy to dormancy using DCI based BWP switch. 
Table 1: Dormant BWP switch delay requirements using DCI based switch
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Proposal 3: Delay requirements for dormancy to non-dormancy using DCI based switch are given by:
· TDormantBWPSwitchDelay + TCSI_Reporting; if the last CSI report is transmitted more than X ms ago
· TDormantBWPSwitchDelay If the last CSI report is transmitted less than X ms ago; Where TDormantBWPSwitchDelay is provided in Table 1.
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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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