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Introduction
[bookmark: _Hlk26864288]In RAN1 #102e, efficient activation/de-activation for Scell was discussed with following working assumption and agreements [1]:
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 contribution, we show our views on efficient activation/de-activation for Scell.
Discussion
Scell activation delay for unknown Scell
For unknown Scell, during Scell activation time, i.e. Tactivation_time, UE performs MAC CE process, RF warmup, AGC setting and cell search. Of which, RF warmup and AGC setting can be based on A-TRS to reduce Scell activation delay. So introduction of A-TRS is also benefit to reduce Scell activation delay for unknown cell. 
Proposal 1: A-TRS can also be configured in unknown Scell scenario to reduce Scell activation delay.
A-TRS design
· Triggering command
A-TRS is triggered to expedite the activation process during the SCell activation procedure for efficient SCell activation for both FR1 and FR2. Moreover, according to above analysis, A-TRS is benefit for all scenarios to reduce Scell activation delay. When Scell is activated, it is reasonable to trigger A-TRS simultaneously. So Scell activation signalling can be reused to trigger A-TRS simultaneously. 
MAC CE based Scell activation command has been supported. So we could reuse MAC CE for Scell activation command to trigger A-TRS implicitly. When UE reports fast scell activation related capability and gNB configures it, then existing MAC CE command has two functions: scell activation and A-TRS triggering.
If DCI based Scell activation is introduced to reduce latency further, then new DCI for Scell activation can be reused to trigger A-TRS simultaneously. 
· TRS structure
A-TRS is specified to finer time/frequency tracking in Rel-15, so A-TRS in Rel-15 can be reused to expedite Scell activation with the following additional considerations:
In Rel-15, A-TRS is bounded with P-TRS, which are quasi co-located with 'QCL-Type-A' and 'QCL-TypeD' and share the same frequency bandwidth. However, P-TRS is not necessary and feasible for fast Scell activation. So A-TRS should be supported independently.
For different scenarios, Tactivation_time  and function of A-TRS is different. For example, in case that SCell is known and belongs to FR1 and SCell measurement cycle <=160ms, A-TRS is used for time/frequency tracking, so one shot A-TRS is enough. In case that SCell is known and belongs to FR1 and SCell measurement cycle >160ms, except time/frequency tracking, AGC setting is required, so two shot A-TRS are needed. So flexible A-TRS slot number is required to support different scenarios.
In addition, if A-TRS and SSB occur within the same time window, A-TRS can be dropped to avoid collision or resource waste. To be specific, when A-TRS occurs N slot before SSB slot, N is a smaller value, e.g. 1 or 2, or in the same slot as SSB or after SSB slot, A-TRS should be avoided.
· Timeline and scheduling offset
A-TRS offset mainly depends on signalling processing time. If MAC CE is used to trigger A-TRS, typical MAC CE processing time, e.g. 3ms can be considered as offset from HARQ-ACK feedback for MAC CE. If DCI is used to trigger A-TRS, PDSCH processing time, N1, can be considered as offset from DCI.
· QCL information
If A-TRS is not used assist SSB detection and CSI measurement, then it is not necessary to define any QCL information for A-TRS. However, If A-TRS is also used to assist SSB detection or CSI measurement, then it is necessary to define QCL information between A-TRS and SSB/CSI-RS and QCL defined in Rel-15 can be reused directly, i.e. A-TRS and SSB are quasi co-located with QCL Type-C/C+D, A-TRS and CSI-RS are quasi co-located with QCL Type-A/B/A+D.
· Associated BWP
Once Scell activation command is received, then UE will receive SSB in the firstActiveDownlinkBWP-Id, so A-TRS for fast Scell activation should be associated with the firstActivedDownlinkBWP to reduce spec spect and implementation complexity from BWP switching. 
Proposal 2: A-TRS design with following considerations:
· Scell activation signaling can trigger A-TRS simultaneously. Both MAC CE command and DCI based triggering can be considered to activate Scell.
· Reuse Rel-16 TRS structure with modification on flexible slot number configuration and without restriction on A-TRS bounded with P-TRS.
· A-TRS should be supported independently, decoupled with P-TRS.
· Flexible A-TRS slot number is required to support different scenarios of Scell activation
· If A-TRS and SSB occur within the same time window, A-TRS can be dropped to avoid collision or resource waste. To be specific, when A-TRS occurs N slot before SSB slot or in the same slot as SSB or after SSB slot, A-TRS should be avoided
· Scheduling offset takes DCI/MAC CE processing time into account.
· A-TRS and SSB are quasi co-located with QCL Type-C/C+D, A-TRS and CSI-RS are quasi co-located with QCL Type-A/B/A+D.
· A-TRS is associated with the firstActiveDownlinkBWP, and the measurement is independent of the activation state of the BWP.
Conclusions
In this contribution, we show our views on the enhancements on efficient activation/de-activation for Scell with following proposals:
Proposal 1: A-TRS can also be configured in unknown Scell scenario to reduce Scell activation delay.
Proposal 2: A-TRS design with following considerations:
· Scell activation signaling can trigger A-TRS simultaneously. Both MAC CE command and DCI based triggering can be considered to activate Scell.
· Reuse Rel-16 TRS structure with modification on flexible slot number configuration and without restriction on A-TRS bounded with P-TRS.
· A-TRS should be supported independently, decoupled with P-TRS.
· Flexible A-TRS slot number is required to support different scenarios of Scell activation
· If A-TRS and SSB occur within the same time window, A-TRS can be dropped to avoid collision or resource waste. To be specific, when A-TRS occurs N slot before SSB slot or in the same slot as SSB or after SSB slot, A-TRS should be avoided
· Scheduling offset takes DCI/MAC CE processing time into account.
· A-TRS and SSB are quasi co-located with QCL Type-C/C+D, A-TRS and CSI-RS are quasi co-located with QCL Type-A/B/A+D.
· A-TRS is associated with the firstActiveDownlinkBWP, and the measurement is independent of the activation state of the BWP.
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Appendix

Table A- 1 Tactivation_time for FR1 and FR2 cases
	Case
	Sub case
	Tactivation_time 

	SCell is known and belongs to FR1

	SCell measurement cycle <=160ms
	TFirstSSB+ 5ms

	
	SCell measurement cycle >160ms
	TFirstSSB_MAX + Trs + 5ms

	SCell is unknown and belongs to FR1
	
	TFirstSSB_MAX + TSMTC_MAX + 2*Trs + 5ms

	SCell being activated belongs to FR2 and at least one active serving cell on that FR2 band
	SMTC for the target SCell is provided
	TFirstSSB+ 5ms

	
	SMTC for the target SCell is not provided and RS of SCell being activated is  QCL-TypeD with RS of one active serving cell on that FR2 band
	3 ms

	SCell being activated belongs to FR2 and no active serving cell on that FR2 band
	Target SCell is known to UE and semi-persistent CSI-RS is used for CSI reporting
	3ms + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP)

	
	Target SCell is known to UE and periodic CSI-RS is used for CSI reporting
	max(Tuncertainty_MAC + 5ms + TFineTiming, Tuncertainty_RRC + TRRC_delay-THARQ)

	PCell/PSCell and the target SCell are in a band pair with independent beam management and the target SCell is unknown to UE
	semi-persistent CSI-RS is used for CSI reporting
	6ms + TFirstSSB_MAX + 15*TSMTC_MAX + 8*Trs  + TL1-RSRP, measure + TL1-RSRP, report  + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP)

	
	periodic CSI-RS is used for CSI reporting
	3ms + TFirstSSB_MAX + 15*TSMTC_MAX + 8*Trs + TL1-RSRP, measure + TL1-RSRP, report + {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}.



