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1. Introduction
[bookmark: _GoBack]At the RAN1#104bis-e meeting, the techniques for efficient SCell activation/deactivation were discussed and RAN1 made following agreements [1].
	Agreement
For efficient activation of SCells
· Option 1a: MAC CE(s) contained in a single PDSCH to trigger both SCell activation and corresponding temporary RS(s)
· Details FFS including timeline design for receiving temporary RS
Note: Separate from the support of Option 1a, it is up to RAN4 whether or not to consider an activation time enhancement for Option 2 without requiring further RAN1 work
· Option 2: A Rel-15/16 SCell activation MAC-CE to trigger SCell activation and a Rel-15/16 DCI to trigger corresponding Rel-15/16 A-TRS(s)
Send an LS to RAN4. The LS is endorsed in R1-2104110.



In this contribution, we discuss efficient activation/deactivation mechanism for SCells.

2. Discussion
According to the WID, the objective of the WI in RAN1 is to support efficient SCell activation/deactivation based on RAN1 leading mechanism. In Rel-16, the dormant BWP was introduced, and L1-based indication for the switching to/from the dormant BWP was supported, i.e., the indication in DCI format 0_1/1_1/2_6. On the other hand, SCell activation/deactivation is still based on MAC CE indication or timer-based mechanism, and also SCell activation delay could be long due to e.g., long SSB periodicity. Thus, fast SCell activation should be considered. In addition, even if the dormant behaviour is introduced, SCell would enter deactive state after long duration with no traffic, and fast SCell activation from deactive state is still beneficial.
2.1. Fast SCell activation
According to TS38.133, upon receiving SCell activation command in slot n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command for the SCell no later than in slot , as an example is shown in Fig.1. THARQ is the duration between DL data transmission and ACK. Tactivation_time is SCell activation delay for time/frequency tracking, AGC setting, MAC CE processing and so on, which depends on the SCell measurement cycle and whether the SCell is known or not. TCSI_reporting is the delay including uncertainty in acquiring the first available downlink CSI reference resource, UE processing time for CSI reporting and uncertainty in acquiring the first available CSI reporting resources.

[image: ] 
Figure 1: Example of SCell activation delay

At the previous meeting, it was taken as a working assumption that at least for the case of known cell, temporary RS which has the functionalities of AGC setting and time/frequency tracking is supported during the SCell activation procedure for efficient SCell activation for both FR1 and FR2. Based on this, for the case of known cell, Tactivation_time is enough to include only 3ms for MAC CE processing time and TTRS, i.e., the time to the arrival of temporary RS, instead of TFirstSSB. Thus, the SCell activation delay can be reduced as TTRS can be shorter than TFirstSSB.
According to RAN4 reply LS [2], 
· for the known cell for FR1, if SCell measurement cycle is equal to or smaller than 160ms, 1 burst of temporary RS can be used for time/frequency tracking. If SCell measurement cycle is larger than 160ms, 2 bursts of temporary RS can be used for AGC and time/frequency tracking.
· for unknown cell for FR1, in case of intra-band continuous CA, 2 bursts of temporary RS can be used for AGC and time/frequency tracking.
· for known/unknown cell for FR2, if there is at least one active serving cell on that FR2 band, 1 burst of temporary RS can be used for time/frequency tracking.
· for known cell for FR2, if there is no active serving cell on that FR2 band, 1 burst of temporary RS can be used for time/frequency tracking.

Based on above, 1 burst and 2 bursts of temporary RS is necessary for known and unknown cell at least for FR1. The impact by the minimum gap between the RS for AGC and the RS for time/frequency tracking is FFS.
For other cases, it can be discussed based on RAN4 further feedback.
Proposal 1: 1 burst and 2 bursts of temporary RS should be supported for known and unknown cell at least for FR1.
· FFS: Impact by the minimum gap between the RS for AGC and the RS for time/frequency tracking

In the last meeting, it was agreed to support MAC CE(s) contained in a single PDSCH to trigger both SCell activation and corresponding temporary RS(s). 
Regarding triggering command for SCell activation and temporary RS, following options can be considered.
· Option 1: New single MAC CE for both SCell activation and temporary RS
· Option 2: New single MAC CE for temporary RS and legacy MAC CE for SCell activation

For option 1, UE behaviour is more simple, and UE which receives the new MAC CE just follows Rel-17 UE behaviour, i.e., UE can use temporary RS based on the indication in the MAC CE. For option 2, UE which receives the legacy MAC CE needs to check whether the new MAC CE for temporary RS is included or not in the same PDSCH, and then UE follows Rel-17 UE behaviour or legacy UE behaviour accordingly. Thus, we slightly prefer Option 1.
Proposal 2: Regarding triggering command for SCell activation and temporary RS, following options can be considered. 
· Option 1: New single MAC CE for both SCell activation and temporary RS
· Option 2: New single MAC CE for temporary RS and legacy MAC CE for SCell activation

Legacy MAC CE for SCell activation can indicate SCell activation/deactivation per SCell by bitmap indication.
For new MAC CE of temporary RS (and SCell activation), following options can be considered.
· Option1: triggering information of temporary RS is indicated per SCell, e.g., bitmap indication
· Option2: triggering information of temporary RS is indicated commonly among SCells
Proposal 3: For new MAC CE of temporary RS (and SCell activation), following options can be considered.
· Option1: triggering information of temporary RS is indicated per SCell, e.g., bitmap indication
· Option2: triggering information of temporary RS is indicated commonly among SCells

Regarding the temporary RS resource, the triggering offset of temporary RS, i.e., the time offset between ACK for MAC CE command and temporary RS, should be indicated. If the triggering offset of temporary RS can be indicated by new MAC CE for temporary RS (and SCell activation), gNB can have more flexibility on temporary RS resource compared with the indication by RRC signalling. The applicable values of triggering offset by new MAC CE for temporary RS (and SCell activation) can be configured by RRC signalling or predefined.
Proposal 4: The triggering offset of temporary RS, i.e., the time offset between ACK for MAC CE command and temporary RS, can be indicated by new MAC CE for temporary RS (and SCell activation). 
· FFS: The applicable values of triggering offset by new MAC CE for temporary RS (and SCell activation), e.g., configured by RRC signalling or predefined

3. Conclusion
In this contribution, efficient activation/deactivation mechanism for SCells was discussed. Based on the discussion, the following proposals were made:
Proposal 1: 1 burst and 2 bursts of temporary RS should be supported for known and unknown cell at least for FR1.
· FFS: Impact by the minimum gap between the RS for AGC and the RS for time/frequency tracking
Proposal 2: Regarding triggering command for SCell activation and temporary RS, following options can be considered. 
· Option 1: New single MAC CE for both SCell activation and temporary RS
· Option 2: New single MAC CE for temporary RS and legacy MAC CE for SCell activation
Proposal 3: For new MAC CE of temporary RS (and SCell activation), following options can be considered.
· Option1: triggering information of temporary RS is indicated per SCell, e.g., bitmap indication
· Option2: triggering information of temporary RS is indicated commonly among SCells
Proposal 4: The triggering offset of temporary RS, i.e., the time offset between ACK for MAC CE command and temporary RS, can be indicated by new MAC CE for temporary RS (and SCell activation). 
· FFS: The applicable values of triggering offset by new MAC CE for temporary RS (and SCell activation), e.g., configured by RRC signalling or predefined
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