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Introduction
In RAN1#97, the fast SCell activation for CA/DC enhancement for efficient and low latency serving cell configuration activation, and setup were summarized in [2].   Discussion on different proposed enhancements can be categorized into following areas
· Improvements to Rel15 SCell activation/deactivation procedure
· Improvements related to ’dormancy-like behaviour’ on activated Scells.  i.e., sparse/no PDCCH monitoring on activated Scell while maintaining CSI mearurments/reporting
· Other improvements for Rel16 

An LS from RAN2 [1] captured RAN2 agreements on NR fast SCell activation and some questions to RAN1 on the view of the latency related to dormancy behaviour and temporary RS.   This paper discusses the power saving aspects of dormancy behaviour and the use of temporary RS for fast SCell activation.


Dormancy Behaviour and Temporary RS for Fast Activation of SCell

In [1], a RAN2 LS lists the agreements for NR fast SCell as follows,
Agreement
1	SCell dormant state like LTE euCA will not be introduced in NR. 
2	‘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.

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

RAN2 concluded to study two solutions: the ‘dormancy’ behavior and the temporary RS, e.g. SSB, CSI-RS or TRS, activated after SCell activation to assist fast SCell activation.   
The dormancy behavior is for the UE power saving purpose by stop PDCCH monitoring but continuing other background activities, such as AGC, channel tracking and CSI/beam measurement.   The dormancy behavior would allow the UE to perform micro sleep during the slots when UE is not performing the background activities.   The amount of the UE power saving is not significant with the introduction of the dormancy behavior.  During the UE power saving study in Rel-16 [4], the UE would have more power saving gain when the power saving signal/channel is used to trigger UE adaptation to the SCell operation, which UE stays in the sleep state if SCell is not used for data transfer.   The power saving signal/channel at the PCell could include the information to control the UE in or out of the dormancy behavior at a given SCell.   The control of the dormancy behavior needs to inter-work with the DRX.   UE would be triggered to get in or out of the dormancy behavior when DRX is configured.   The power saving signal/channel is used to wake up UE at the offset before the DRX ON duration when DRX is configured.    The power saving signal/channel could be used to control the dormancy behavior of the SCell.  

Proposal 1:  The power saving signal/channel at the PCell is used to include the control information to trigger  the UE in or out of the dormancy behavior before or within Active time.  

The addition of the PDCCH skipping at SCell could allow UE to skip number of PDCCH monitoring occasion(s) dynamically through DCI even when UE is activated.   UE would be stop PDCCH monitoring the indicated number of PDCCH monitoring occasions.   UE could still perform other activities, such as CSI/RRM/beam measurements during the PDCCH skipping when SCell in the active state.    The UE would return to active data transfer, which includes DL/UL data transfer, the measurement report, and A-CSI feedback,  at the PDCCH monitoring occasion of the active SCell.   The PDCCH skipping is considered as the short dormancy behavior in the active SCell state, which is similar to the short DRX to the long DRX.   

Proposal 2:  The PDCCH skipping should be supported as the short dormancy behavior when SCell in the active state.     


The temporary RS in RAN2 LS is similar to the on-demand RS proposed in the power saving study [4].  The temporary RS is configured to speed up the UE channel tracking and measurements in addition to the periodic RS, such as SSB and/or periodic CSI-RS/TRS.   The temporary RS could be configured at the occasion before the SCell activation to assist UE in SCell activation.   When DRX is configured, the temporary RS, e.g. CSI-RS, could be indicated through the power saving signal/channel as illustrated in Figure 1.   In Figure 1, the additional temporary RS of CSI-RS resource is configured before the DRX ON to assist UE performing channel tracking and CSI/RRM/beam measurement of the SCell before the SCell is activated at the DRX ON period.    UE can report valid CSI feedback and beam measurements of the SCell at the beginning of DRX ON with the configuration of the temporary RS resource in addition to the periodic CSI-RS.  The configuration of the temporary RS could be dynamically triggered by the power saving signal/channel.  
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[bookmark: _Ref7822386]Figure 1: Illustration of CSI-RS as the temporary RS to reduce the latency of SCell activation 

Proposal 3:   Temporary RS is useful in helping UE performing channel tracking and CSI/RRM/beam measurements for fast SCell activation
Proposal 4:   The temporary RS could be indicated by the power saving signal/channel


Conclusion 

In this contribution, the dormancy behavior and temporary RS for the fast SCell activation is discussed and analyzed.  We have the following proposals, 
· Proposal 1:  The power saving signal/channel at the PCell is used to include the control information to trigger  the UE in or out of the dormancy behavior before or within Active time.  
· Proposal 2:  The PDCCH skipping should be supported as the short dormancy behavior when SCell in the active state.     
· Proposal 3:   Temporary RS is useful in helping UE performing channel tracking and CSI/RRM/beam measurements for fast SCell activation
· Proposal 4:   The temporary RS could be indicated by the power saving signal/channel
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