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Introduction
In RAN1#102-e TRS was selected as temporary RS to expedite the activation process during the SCell activation procedure according to below agreements and working assumption.

Working Assumption
At least for the case of known cell, temporary RS is supported to expedite the activation process during the SCell activation procedure for efficient SCell activation for both FR1 and FR2:
·         The temporary RS should provide at least the functionalities of AGC settling and time/frequency tracking during SCell activation procedure.
·         FFS potential functionalities of CSI measurement/acquisition and cell search

Agreements:
TRS is selected as temporary RS for Scell activation
·         If more functionalities are confirmed to be supported by temporary RS, other RS candidates, e.g. aperiodic CSI-RS, P/SP-CSI RS, SRS and RS based on SSS/PSS, are not precluded.
·         The TRS should be triggered by DCI or MAC-CE. FFS which exact triggering command.
  
Agreements:
UEs measure the triggered temporary RS during Scell activation procedure no earlier than a slot m:
·         FFS timeline values m which may need coordination with RAN4.
·         FFS if the triggered temporary RS can be associated with a BWP, then the measurement above is independent of the activation state of the BWP.

Agreements:
Companies are encouraged to provide design details of temporary RS next meeting, at least including:
· TRS structure, e.g. whether to fully reuse existing Rel-15/16 TRS structure and configuration restriction (refer to S5.1.6.1.1 of TS 38.214), or any modification
· QCL information, if any
· Triggering command: DCI format/fields or MAC-CE fields
· Triggering timeline/scheduling offset

In this document, we discuss further details for enabling faster SCell activation for NR CA.



Discussion
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Figure 1 – SCell activation with reduced delay for Rel17

Figure 1 above illustrates the usage of aperiodic TRS for fast SCell activation. 
Regarding the timing for A-TRS, as shown in the figure, the activation delay can be reduced considerably if the UE receives a TRS immediately after slot n+k1+3.   
Regarding QCL, the aperiodic TRS should serve as QCL source for the subsequent CSI-RS (based on which the UE reports valid CSI/L1-RSRP upon SCell activation) and for other subsequent DL RSs on the SCell (i.e., CSI-RS, PDCCH/PDSCH DMRS)
Regarding triggering mechanisms, the options identified based on current specs and also Rel16 discussions are as follows
· Option 1: Existing L1 based A-TRS triggering mechanism from Rel15/Rel16
· Option 2: A-TRS triggered by MAC CE by modifying the CA activation command MAC CE
· Option 3: A-TRS triggered by MAC CE by specifying a new MAC CE specifically for this purpose
With Option 1, RAN1 and RAN2 spec impact is minimal and only RAN4 requirements should be modified to take the A-TRS availability into account in maximum allowed activation delay requirements. Options 2 and 3 are enhancements over the existing mechanism and the need for them can be studied further. 
Regarding A-TRS structure, existing TRS structure should be considered as baseline and changes should be discussed only if some issue with the existing structure are identified (e.g. by RAN4).
Also, even when aperiodic TRS is not triggered, if a periodic TRS occurs before the first SSB after activation, then the activation delay should be based the delay between slot n+k1+3 and the slot where first periodic TRS is received, instead of delay between n+k1+3 and the slot with first SSB as currently specified in 38.133.
Proposal 1
· For the aperiodic TRS used in SCell activation delay reduction

· [bookmark: _Hlk47684183][bookmark: _Hlk54370445]The aperiodic TRS will serve as QCL source for the subsequent CSI-RS (based on which the UE reports valid CSI/L1-RSRP upon SCell activation) and other DL RSs on the SCell: CSI-RS, PDCCH/PDSCH DMRS

· The aperiodic TRS is provided on the SCell immediately after slot n+k1+3 where
· n is the slot on which SCell activation command MAC CE is detected
· k1 is the HARQ-ACK delay indicated for the PDSCH carrying the activation command
Conclusions
In this document we discuss high-level framework to support faster SCell activation for NR CA and propose the following
Proposal 1
· For the aperiodic TRS used in SCell activation delay reduction

· The aperiodic TRS should serve as QCL source for the subsequent CSI-RS (based on which the UE reports valid CSI/L1-RSRP upon SCell activation) and other DL RSs on the SCell: CSI-RS, PDCCH/PDSCH DMRS

· The aperiodic TRS is provided on the SCell immediately after slot n+k1+3 where
· n is the slot on which SCell activation command MAC CE is detected
· k1 is the HARQ-ACK delay indicated for the PDSCH carrying the activation command
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