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Introduction
The SCell dormancy is a power saving feature in reducing PDCCH monitoring for SCell in Rel-16.  The discussion of SCell in Rel-16 starts from the L1 signaling design of SCell dormancy indication within and outside Active time with DRX configuration in RAN1#98bis with agreements as follows.   

Agreements:
· When the UE is outside Active Time, for the L1 based mechanism for transitioning from ’dormancy-like’ to ’non-dormancy like’ behaviour on activated Scells, an explicit information field for the UE is introduced to the PDCCH WUS
· The explicit information field is configurable within a range of 0 to X1 bits
· X1 <<15
· FFS whether to use BWP framework for transitioning from dormany to non-dormancy
· FFS the case of ’non-dormancy-like’ to ’dormancy like’ transition
· When the UE is in the Active Time, for the L1 based mechanism for transitioning between ’dormancy-like’ and ’non-dormancy like’ behaviour on activated Scells, an explicit information field is newly introduced to at least DCI formats 0-1 and 1-1 for the primary cell
· The explicit information field is configurable within a range of 0 to X2 bits
· X2 <<15
· FFS whether to use BWP framework for transitioning from dormany to non-dormancy or vice versa
· FFS The DCI formats may or may not schedule data (if supported w/o data, the value of X2 can be separately discussed)
· FFS DCI formats 0-0 and 1-0
· FFS the impact of CIF if any

Agreements:
· For the L1 based Scell dormancy indication sent on primary cell within active time
· UE is configured with at least two BWPs for an Scell
· The explicit information field in DCI indicates switching to/from dormant BWP configured for the Scell
· FFS definition of dormant BWP
· FFS whether or not to the same BWP switching delay to the non-dormant to dormant transition delay
· Note: Rel15 behavior for case when 1BWP is configured for the Scell (i.e., no dormancy indication for that Scell)

Agreements:
· For the L1 based Scell dormancy indication sent on primary cell outside active time in WUS PDCCH
· The explicit information field in DCI is a bitmap with up to X1 bits and 1 bit per group of configured Scells
· Each Scell group can have one/multiple Scells and up to X1 Scell groups are configured via RRC. 
· The Scell group configuration is independent from the Scell group configuration for dormancy indication within active time (if supported) 
· X1 = [5]
· Note: X1 is upper bound.
· Note: Number of bits used for explicit information field in WUS PDCCH is based on configuration
The L1 based SCell dormancy indication had separated design for DCI format outside and within Active Time with the assumption of DRX being configured.   All the subsequent standardization of L1 based SCell dormancy indication follow two independent designs within and outside Active time.   However, it is not clear whether L1 based SCell dormancy indication could be used when DRX is not configured.  
 This paper discussed the SCell dormancy when DRX is not configured.  
Discussion on SCell Dormancy without DRX configuration
The SCell dormancy was discussed in part of Rel-16 UE power saving study for dynamic adaptation of SCell(s) with fast SCell activation and reducing PDCCH monitoring on activated SCell [1].   During Rel-16 UE power saving work item discussion in RAN4, the SCell dormancy was included in the Rel-16 UE works with the following Note in [2] ,
Note: 
The following objective may be considered in RAN#85 pending progress on SCell dormant behaviour and will be re-evaluated in RAN#85
· Study and specify (if agreed) power saving techniques to reduce PDCCH monitoring on activated SCells for CA and DC (EN-DC in particular).  
· Solutions (e.g. power saving signal/channel, enhancing Rel-15 DRX procedure) are to be discussed
· Enhancements to Rel-15 DRX procedure can be studied further if they do not violate the general principle of single DRX configuration per MAC entity

In RAN#85, the UE power saving offline discussion was summarized in [3] with the conclusion of SCell dormancy as follows,
· Handling of UE dormancy behavior in NR DC/CA
· RAN2 agreements on dormancy behavior in support of power saving purpose for fast SCell activation
· SCell dormant state like LTE euCA will not be introduced in NR. 
· ‘dormancy’ behaviour will be studied as a solution for fast return to SCell utilisation for data transfer. The 'dormancy' behaviour implies that the UE stops monitoring PDCCH but continues other activities such as CSI measurements, AGC and beam management. RAN1/4 input required on feasibility and benefit.
· RAN1 agreements 
· From RAN1 perspective, L1 based mechanism for transitioning between ‘dormancy-like’ and ‘non dormancy-like’ behavior on activated Scells can be supported
· ‘dormancy-like’ => sparse/no PDCCH monitoring on activated Scell while maintaining CSI measurements/reporting 
· There are different views on which WI to contain the power saving of reducing PDCCH monitoring for activated SCell in the fast SCell activation

[bookmark: _Hlk110727899][bookmark: _Hlk110726187][bookmark: _Hlk110726354]The offline discussion in RAN concluded that the SCell dormancy would be discussed in NR DC/CA session and the UE dormancy behavior agreed in RAN2 would be used for UE power saving without any condition on the configuration of DRX.    The SCell dormancy is to reduce the PDCCH monitoring in SCell for UE power saving with or without DRX configuration.    The SCell dormancy could achieve UE power saving if SCell is configured with more than one BWP with one of the BWP is dormant BWP regardless DRX is configured or not.   Since the start of SCell discussion, the SCell dormancy had been discussed with separated solutions of L1 signaling for outside and within Active time.   The dormant BWP configuration (dormantBWP-config IE) in ServingCellConfig IE of RRC [5] includes dormancyGroupWithinActiveTime, dormancyGroupOutsideActiveTime, dormantBWP-Id, firstOutsideActiveTimeBWP-Id, firstWithinActiveTimeBWP-Id, outsideActiveTimeConfig, and withinActiveTimeConfig parameters.  The dormant BWP parameters have two set of parameters with one covering the dormant BWP configuration within Active Time and the other covering that outside Active Time.   
[bookmark: _Hlk110727512] The L1 signaling for indicating the SCell dormancy in [4] also capture using DCI format 2_6 outside Active Time and DCI format 1_1/1_0 within Active Time.   The bitmap of “0” and “1” are associated with dormantBWP-Id and firstOutsideActiveTimeBWP-Id for outside Active Time/ firstWithinActiveTimeBWP-Id for within Active Time.   Both the physical layer procedure and RRC configuration for SCell dormancy are specified separately for outside Active time and within Active Time.    However, the objectives in Rel-16 power saving WID [2] had only included the objective for further discussion of potential solution without violating the general principle of single DRX configuration per MAC entity.    There is no specific objective to have the SCell dormancy operation only when DRX is configured in Rel-16 UE power saving WID [2] or MR DC/CA WID [6].   Thus, the SCell dormancy should be supported with or without DRX operation.  RAN1 should have conclusion that SCell dormancy should be supported both scenarios when DRX is configured or not configured.  
[bookmark: _Hlk110728341]Proposal 1:  RAN1 should have conclusion that SCell dormancy should be supported in both scenarios when DRX is configured or not configured.  
Since current RRC protocol for SCell dormancy configuration in [5] and physical layer procedure for L1 based signaling for SCell dormancy indication in [4] have the separated specifications for outside and within Active Time, clarifications of specifications are needed for the support of SCell dormancy when DRX is not configured.   The SCell dormancy without DRX configuration has exact the same behavior of SCell dormancy within Active Time when DRX is configured.   Since all RRC parameters for SCell dormancy are “optional”, the parameters for SCell dormancy outside Active Time, such as firstOutsideActiveTimeBWP-Id and outsideActiveTimeConfig parameters should not be present for SCell dormancy when DRX is not configured.   The physical layer procedure of L1 signaling for SCell dormancy indication within Active Time when DRX is configured should be used for that when DRX is not configured.  

Proposal 2:  The physical layer procedure of L1 signaling for SCell dormancy indication and RRC configuration parameter for dormant BWP used for SCell dormancy within Active Time when DRX is configured should be used for SCell dormancy physical procedure and RRC dormant BWP configuration when DRX is not configured.

Conclusion 
In this contribution, we have discussed the RRC configuration and physical layer procedure of SCell dormancy.  Current specification have separated specification for that outside and within Active Time when DRX is configured.  Since Rel-16  work item objectives does not require the SCell dormancy should be operated only when DRX is configured, the scenario and standard specification of  the operation of SCell dormancy should be clarified.  We have the following proposals 
· Proposal 1:  RAN1 should have conclusion that SCell dormancy should be supported in both scenarios when DRX is configured or not configured.  
· Proposal 2:  The physical layer procedure of L1 signaling for SCell dormancy indication and RRC configuration parameter for dormant BWP used for SCell dormancy within Active Time when DRX is configured should be used for SCell dormancy physical procedure and RRC dormant BWP configuration when DRX is not configured.
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