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1. Introduction
At the RAN1#106-e meeting, the techniques for efficient SCell activation/deactivation were discussed and RAN1 made following agreements [1].
	Agreement 
For efficient SCell activation, the earliest slot for a UE to receive a triggered temporary RS is the reference slot (i.e., the last DL slot of the to-be-activated Scell overlapping with slot n+k as defined in 38.213 sub-clause 4.3).

Conclusion
For the purpose of designing temporary RS for Scell activation, RAN1 will not discuss for the case where a gNB may assume the to-be-activated SCell with assistance of temporary RS is a known SCell for a UE but it is actually unknown SCell from the UE side during the SCell activation duration.

Agreement
For to-be-activated SCell, if any BWP ID is configured as part of temporary RS(s) configuration, the value of the BWP ID is expected to be equal to firstActiveDownlinkBWP-Id;

Agreement 
To trigger temporary RS, 
· MAC-CE at least provides the following information:
· temporary RSs are to be triggered on X out of Y (Y≥X) to-be-activated SCells, respectively, while no temporary RS is to be triggered on the other to-be-activated SCells.
· The following information can be provided by RRC for temporary RS for each SCell
· The number of RS bursts and the gap length between the RS bursts (Opt 2.3.3)
· Triggering offset of temporary RS (Opt 2.3.4)
· Triggering offset can be provided, e.g., by reusing existing CSI-RS framework
· QCL information (Opt 2.3.5)
· Triggering QCL information can be provided, e.g., by reusing existing CSI-RS framework
· A unique temporary RS configuration index
· FFS: the maximum number of temporary RS per cell/per UE
Note: Reusing A-TRS triggering framework is not precluded.
· Information for 0, 1, or more temporary RS can be provided for each configured SCell

Agreement
· For triggering temporary RS, down-select based on the following alternatives, or let RAN2 be aware the status of this discussion
· Alt 1: Bitmap approach in MAC-CE similar to SCell activation
· Every Z-bit block in the bitmap corresponds to a SCell, Z>=0
· A Z-bit block indicates the temporary RS [configuration index], and a value zero indicated by the bit block means no RS resource transmitted.
· The to-be-activated SCell is indicated via the C values in the legacy SCell activation/de-activation MAC CE or in the new MAC-CE
· Alt 2: Reuse A-TRS triggering framework
· A trigger state is indicated by the MAC-CE explicitly
· The association between a trigger state and aperiodic temporary RS for one or multiple SCells is configured by RRC according Rel-16 A-TRS triggering framework
· SCell ID is configured as a part of the temporary RS configuration. Some SCell IDs derived from the trigger state triggered by the new MAC-CE may not refer to to-be-activated SCells that are indicated by the new MAC-CE or the legacy SCell activation/de-activation MAC-CE
· FFS: The value zero of the MAC-CE indication means no temporary RS is triggered by the MAC-CE for all to-be-activated SCells
· Note: The down-selection targets at a RAN1 consensus on MAC-CE functionality and the list of RRC parameters for this feature. Any MAC-CE signaling design above are reference concept, its final MAC-CE signaling design is up to RAN2.



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.
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Figure 1: Example of SCell activation delay

At the previous 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 although detailed MAC CE design is up to RAN2.
· 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.

At the last meeting, it was discussed how to indicate the triggering information for temporary RS by MAC CE, and the following alternatives were raised: 
For triggering temporary RS, 
· Alt 1: Bitmap approach in MAC-CE
· Every Z-bit block in the bitmap corresponds to a SCell, Z>=0
· A Z-bit block indicates the temporary RS [configuration index], and a value zero indicated by the bit block means no RS resource transmitted.
· The to-be-activated SCell is indicated via the C values in the legacy SCell activation/de-activation MAC CE or in the new MAC-CE
· Alt 2: Reuse A-TRS triggering framework
· A trigger state is indicated by the MAC-CE explicitly
· The association between a trigger state and temporary RS for one or multiple SCells is configured by RRC according Rel-16 A-TRS triggering framework
· FFS: The value zero of the MAC-CE indication means no temporary RS is triggered by the MAC-CE for all to-be-activated SCells

Legacy SCell activation MAC-CE is bitmap approach, and gNB can indicate SCell activation with full flexibility. If gNB want to indicate triggering temporary RS for all to-be-activated SCells indicated via legacy SCell activation MAC-CE or new MAC-CE, Alt 2 based approach cannot achieve it at least in some cases due to less flexibility. Also, gNB may indicate triggering temporary RS for only some of SCells among all to-be-activated SCells indicated via legacy SCell activation MAC-CE or new MAC-CE. Considering such cases, triggering temporary RS should have enough flexibility similarly to legacy SCell activation approach, and bitmap approach in MAC-CE (Alt 1) is preferred. 
Proposal 1: For triggering temporary RS, bitmap approach in MAC-CE should be supported.

Based on above Alt 1 (bitmap approach in MAC-CE), it should be considered what should be indicated per SCell in the bitmap manner. At least whether temporary RS is triggered or not for the SCell should be indicated per SCell. In addition, although it can be considered whether the temporary RS configuration index including other information is indicated per Scell or not, it depends on the bit size needed for the temporary RS configuration index and the possible bit size per SCell in MAC-CE.
Proposal 2: The bitmap in MAC-CE for triggering temporary RS should indicate at least ‘whether temporary RS is triggered or not’ per SCell.
· FFS: whether the temporary RS configuration index including other information is indicated per Scell or for all Scells

3. Conclusion
In this contribution, efficient activation/deactivation mechanism for SCells was discussed. Based on the discussion, the following proposals were made:
Proposal 1: For triggering temporary RS, bitmap approach in MAC-CE should be supported.
Proposal 2: The bitmap in MAC-CE for triggering temporary RS should indicate at least ‘whether temporary RS is triggered or not’ per SCell.
· FFS: whether the temporary RS configuration index including other information is indicated per Scell or for all Scells
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