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The UE dormancy behavior was considered as the UE power saving in the support of fast SCell activation in NR CA/DC enhancement.   RAN2 had concluded to study two solutions: the ‘dormancy’ behavior and the temporary RS at SCell activation to reduce activation latency (e.g. SSB, CSI-RS or TRS activated after SCell activation) and asked RAN1 and RAN4 for the feasibility of the potential solution of the dormancy behavior and temporary RS.  The study results from RAN1 shows that both temporary RS and dormancy behavior are feasible for fast SCell activation.   The solutions of temporary RS and SCell dormancy behavior are considered as the feasible solution.   This paper discusses how to support the temporary RS and SCell dormancy behavior for UE power saving.  
Discussion

RAN2 had discussed NR fast SCell activation with the following agreements:

Agreement
1	SCell dormant state like LTE euCA will not be introduced in NR. 
2	‘dormancy’ behavior will be studied as a solution for fast return to SCell utilization for data transfer. The 'dormancy' behavior 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.

1	Temporary RS resources at SCell activation will be studied as a solution for fast SCell activation. RAN1/4 input required on feasibility and benefit.

RAN2 asked RAN1/RAN4 if temporary RS and UE dormancy behavior are feasible solutions for reducing the latency in SCell activation.   RAN1 agreed that L1 based mechanism for transitioning between ‘dormancy-like’ and ‘non dormancy-like’ behavior on activated SCells can be supported.  The understanding of the ‘dormancy-like’ behavior in RAN1 is to have sparse/no PDCCH monitoring on activated SCell while maintaining CSI measurements/reporting.    The details of the L1 based mechanism for triggering UE transition in and out of “dormancy-like” behavior are further studied in RAN1.   

The SCell dormancy for reducing PDCCH monitoring on SCell for CA and DC had been captured in the note of revised UE power saving WID [1] as follows,


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

The SCell dormancy behavior is considered feasible by both RAN1 and RAN2 to reduce the latency for fast SCell activation.    The UE power saving WID had designed the PDCCH-based power saving signal/channel to trigger UE adaptation to the power saving techniques.  The power saving signal/channel is a L1-based control mechanism to dynamic to indicate the UE adaptation to the SCell operation.  The UE adaptation to the SCell operation is to dynamically trigger UE transition in and out of the SCell dormancy based on the traffic arrival in achieve UE power saving.    The UE adaptation to the SCell operation also works with the UE adaptation to the DRX operation.  The PDCCH-based power saving signal/channel is the right candidate of the L1-based mechanism for triggering UE transition in and out of the SCell dormancy in CA/DC.   

RAN1 had made several agreements in RAN1#97, RAN1#97bis and RAN1#98 on the PDCCH-based power saving signal/channel for triggering UE adaptation to the power saving techniques, which include the UE adaptation to the SCell operation,  outside and inside Active time  as follows,

For power saving signal/channel configured outside Active Time, introduce a new DCI format for a UE, where the UE is configured to monitor the DCI format, with the power saving information for the UE in the DCI configurable by RRC
· The new DCI format for power saving signal/channel is configured to be monitored at least in CSS.  
· FFS:  UESS
· FFS detailed configuration of the power saving information
· FFS the new DCI format
· Note: the same DCI may carry power saving information for one or more UEs


The indication of at least one power saving technique(s) is supported at least by the enhancement of existing scheduling DCI formats with additional field(s), if any, and/or repurposing the existing field(s), if identified, when UE is in the Active Time.     
· It applies to UE-specific search space.  
· It is FFS for the common search space.
· The at least one power saving technique(s) includes at least “Cross-slot scheduling”
· Scheduling DCI format(s), 1-1 and/or 0-1 are enhanced to include the configurable additional field of 1-bit dynamic indication of cross-slot scheduling in the Active Time in Rel-16.  
· Power saving information using DCI formats 0_0/1_0 is not supported


From RAN1 agreements, the new DCI format outside Active Time and enhancement of existing DCI format 1_1 and/or 0_1 with additional field can be used to indicate the UE transition from SCell dormancy.   The PDCCH-based power saving signal/channel in the UE power saving WI should include the function to the power saving technique in indication of transition in and out of SCell dormancy for PDCCH monitoring reduction in CA/DC.  

Proposal: The PDCCH-based power saving signal/channel in the UE power saving WI should include the function to the power saving technique in indication of transition in and out of SCell dormancy for PDCCH monitoring reduction in CA/DC.  
Conclusion
In this contribution, we discuss benefits of the PDCCH-based power saving signal/channel in triggering UE adaptation to the SCell dormancy in achieving PDCCH monitoring reduction in CA/DC.  It is proposed to include the power saving techniques of UE adaptation to the SCell dormancy behavior in achieving PDCCH monitoring reduction in CA/DC in the revised UE power saving WID [5].   
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