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[bookmark: _Ref521334010]Introduction
Support efficient activation/de-activation mechanism for one SCG and SCells is approved as the objective of further Multi-RAT Dual-Connectivity enhancements.[1] In this contribution, we focus on the mechanisms relevant to RAN1 per the guidance from RAN1 chairman.
Discussion
A de-activated SCell can be activated by the MAC CE carried by a PDSCH on an activated serving cell. Generally speaking, the SCell activation/de-activation delay consists of three components, i.e. THARQ, Tactivation_time and TCSI_Reporting, which is defined in TS38.133.  One example assuming SCell measurement cycle is smaller than 160ms and the SCell is known in FR1 is shown in Figure 1.


Figure 1: SCell activation delay for a known SCell in FR1

Furthermore, the timing for secondary cell activation/deactivation which is defined in the current specification quoted as below. The intention of the highlighted parts is to describe when a UE on the activating secondary cell applies the corresponding actions on an active SCell, which includes CSI reporting for the SCell, PDCCH monitoring on the SCell, PDCCH monitoring for the SCell and so on.  However, it only specifies a time window where the normal SCell operation may happen without any accurate timing. As shown in Figure 1, there are three time points which may result in different understandings on the SCell activation operation.
· Time point#1: If a SCell is regarded as activated right after 3 ms later than the ACK corresponding to the MAC CE carrying the activation indication, A-CSI reporting for the SCell and PDCCH monitoring for the SCell is available after time point#1. However, the time/frequency tracking cannot be properly handled before time point#2 if it can only be based on SSB. 
· Time point#2: If SCell is regarded as activated right after AGC operation, A-CSI reporting for the SCell and PDCCH monitoring for the SCell is available as long as the UE finishes the time/frequency synchronization. An aperiodic CSI reporting can be triggered immediately and the SCell activation delay mainly comes from the alignment time to the first available SSB.
· Time point#3: If SCell is regarded as activated right after time point#3, A-CSI reporting for the SCell and PDCCH monitoring for the SCell is only available after the valid CSI reporting.  The CSI reporting is based on the periodic CSI-RS. Correspondingly, the SCell activation delay consists of alignment time to the first available SSB and the uncertain CSI reporting delay.
TS38.213, section 4.3

With reference to slots for PUCCH transmissions, when a UE receives in a PDSCH an activation command [11, TS 38.321] for a secondary cell ending in slot n, the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133] and no earlier than slot , except for the following:

[bookmark: OLE_LINK8][bookmark: OLE_LINK9]-	the actions related to CSI reporting on a serving cell that is active in slot 

-	the actions related to the sCellDeactivationTimer associated with the secondary cell [11, TS 38.321] that the UE applies in slot 


-	the actions related to CSI reporting on a serving cell which is not active in slot that the UE applies in the earliest slot after  in which the serving cell is active.





The value of  is  where  is a number of slots for a PUCCH transmission with HARQ-ACK information for the PDSCH reception and is indicated by the PDSCH-to-HARQ_feedback timing indicator field in the DCI format scheduling the PDSCH reception as described in Subclause 9.2.3 and  is a number of slots per subframe for the SCS configuration  of the PUCCH transmission.





















Proposal 1: The accurate timing for SCell activation should be clarified in order to facilitate the design of efficient SCell activation and de-activation.

As shown in Figure 1, the dominated factor of SCell delay is the alignment time to the first SSB and the delay caused by the uncertainty of the valid CSI reporting. The straightforward solution is to trigger a temporary RS after gNB receives an ACK to the MAC CE carrying an activation indication. Subsequently, UE handles the time/frequency tracking and CQI measurement based on the temporary RS. The temporary RS can be triggered by either DCI or MAC CE activating the SCell. One example is shown in Figure 2.


Figure 2: Efficient SCell activation by introducing temporary RS

Observation: The CSI-RS/TRS based time-frequency tracking and CQI measurement is beneficial for efficient SCell activation.

As defined in TS38.214, a DCI transmitted on an active serving cell can trigger an aperiodic CSI reporting on another cell.  Accordingly, the associating aperiodic CSI-RS should be transmitted based on the indication. From this perspective, the aperiodic CSI-RS transmitted on the de-active serving cell can be triggered by a DCI on an active cell.

[bookmark: _GoBack]Otherwise, as analyzed in the aforementioned section, the potential mechanism of triggering an aperiodic CSI-RS/TRS after gNB receives the ACK for SCell activation MAC CE is highly dependent on the accurate timing of SCell activation. If time point#1 is regarded as the time a SCell transferring from deactivation to activation status, the CSI-RS/TRS can be triggered by a DCI transmitted on an activated serving cell already.

Proposal 2: The CSI-RS/TRS based time-frequency tracking and CQI measurement can be considered for efficient SCell activation.
· FFS how to trigger the CSI-RS/TRS

Conclusion
This contribution discusses the issues corresponding to efficient SCell activation. We have the following observation and proposals:
Observation: The CSI-RS/TRS based time-frequency tracking and CQI measurement is beneficial for efficient SCell activation.

Proposal 1: The accurate timing for SCell activation should be clarified.

Proposal 2: The CSI-RS/TRS based time-frequency tracking and CQI measurement can be considered for efficient SCell activation.
· FFS how to trigger the CSI-RS/TRS
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