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Introduction
During RAN 88e meeting, a Revised WID on further Multi-RAT Dual-Connectivity enhancements was approved [1]. Some agreements were achieved during RAN1 103e meeting.
Agreements:
As working assumption, with respect to efficient SCell activation, reuse existing Rel-15/16 TRS structure for temporary RS
· FFS: how many burst/symbols are required for both AGC settling and Time/Frequency tracking for different cases, e.g. FR1 and FR2, known and unknown SCell
· A burst of temporary RS is notated as in S5.1.6.1.1 of TS 38.214
· “2-slot with four CSI-RSs resources (4 samples)” for FR1
· either “1-slot with two CSI-RSs resources (2 samples)” or “2-slot with four CSI-RSs resources (4 samples)” for FR2
· The working assumption can be confirmed after RAN4 check. (A LS for such request is planned).
Agreements:
For efficient SCell activation, discuss and agree from the following alternatives at RAN1#104-e
· Alt 1:  the trigger of temporary RS is integrated into a single triggering signaling with the trigger of SCell activation transmitted on an activated cell.
· FFS detailed design of this integrated triggering signaling.
· Potential examples of single triggering signaling for further discussions
· A PDSCH TB, e.g. containing two respective MAC-CEs for both triggers, one MAC-CE for both triggers
· A DCI for both triggers
· A PDSCH TB and its scheduling DL grant, e.g. MAC-CE for activation and DL grant for temporary RS
· A DL grant and a UL grant received in the same slot/OFDM symbols of PDCCH where the DL grant is scheduling a MAC-CE for SCell activation and the UL grant is triggering the RS.
· Rel-15/16 SCell activation MAC-CE and a specific configuration of temporary RS being implicitly triggered as well
· Alt2: Triggering of temporary RS separately from SCell activation command is not precluded and both ‘separate’ triggers (examples below) and ‘integrated’ triggers (examples in Alt 1) are considered for SCell activation
· FFS detailed design of separate triggering signaling.
· Potential examples of separate triggering signaling for further discussions
· Rel-15/16 SCell activation MAC-CE and Rel 15/16 DCI triggering
· Rel-15/16 SCell activation MAC-CE and new DCI triggering for temporary RS
· Note: temporary RS should be triggered by DCI or MAC-CE.
· Note: the final mechanism of trigger signaling targets at applicability to one or more SCell activation.
· FFS handling of  SCell activation by existing Rel15/16 CA activation command when temporary RS is configured and triggered/not triggered
Draft LS (R1-2009786) to RAN4 is approved. Final LS in R1-2009798.

[bookmark: OLE_LINK3][bookmark: OLE_LINK4]This contribution provides some considerations on efficient activation/de-activation mechanism for SCells.
Discussion
NR Rel-15 SCell activation/deactivation timeline is specified in [2]. In general, when 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 being activated no later than slot  , where THARQ is the timing between PDSCH and its HARQ-ACK; Tactivation_time is the SCell activation delay; 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. 
Triggering command
For the triggering command of efficient SCell activation, two alternatives were discussed. Alt 1 is one command for Scell activation and temporary RS simultaneously. Alt 2 is two separate commands for Scell activation and temporary RS. Given that the objective is to minimize SCell activation time, there is no motivation to use separate triggering commands. We prefer Alt 1, a single command for triggering Scell activation and temporary RS. 
Regarding the potential methods of single triggering signalling, we gives some considerations in the following table. For easy tracking, Opt 1-Opt 5 are referred to each option. 
First, we do not prefer Opt 4. In Opt 4, two separate DCIs are used, one is for SCell activation and the other is for TRS triggering. Considering PDCCH overhead, this method is not suggested. Furthermore, it requires two PDCCHs should be transmitted in a same slot or same symbols. This requirement does have too much limits due to uncertainty of scheduling. 
Second, Opt 5 is not a good choice. Regarding Opt 5, depending on conditions, different TRS configurations should be triggered. Roughly speaking, different SCell activation can be linkage to different TRS resources. The implicit triggering means specific TRS resources can be triggered when their SCell is activated. However, this is not appropriate for various SCell activation cases.
We suggest Opt 1-Opt 3 can be for further study.
Table 1: Potential methods of single triggering signalling
	Potential mentods
	Scell activation command
	TRS triggering command
	Pros
	Cons

	Opt 1: A PDSCH TB, e.g. containing two respective MAC-CEs for both triggers, one MAC-CE for both triggers
	Separate MAC-CE in one PDSCH TB
	Separate MAC-CE in one PDSCH TB
	It can reuse the Rel-15/16 SCell activation MAC-CE. 
	It needs a new design of TRS triggering.


	Opt 2:A DCI for both triggers
	DL grant
	The same DL grant
	Shorten the THARQ. It does not need to decode PDSCH
	It needs new design of SCell activation field and TRS triggering field in DCI. 

	Opt 3:A PDSCH TB and its scheduling DL grant, e.g. MAC-CE for activation and DL grant for temporary RS
	MAC-CE 
	The same DL grant scheduling  PDSCH contains MAC-CE
	It can reuse the Rel-15/16 SCell activation MAC-CE. 
	It needs new design of TRS triggering field in DCI.

	Opt 4: A DL grant and a UL grant received in the same slot/OFDM symbols of PDCCH where the DL grant is scheduling a MAC-CE for SCell activation and the UL grant is triggering the RS.
	DL grant
	UL grant in the same slot/symbols
	Shorten the THARQ
	It needs new design of SCell activation field in DL grant, and TRS triggering field in UL grant.
It requires two PDCCHs, which increase the PDCCH payload and reception complexity.

	Opt 5: Rel-15/16 SCell activation MAC-CE and a specific configuration of temporary RS being implicitly triggered as well
	Rel-15/16 SCell activation MAC-CE
	Implicitly triggered
	It can reuse the Rel-15/16 SCell activation MAC-CE.
	Limited TRS configurations, may be only one TRS can be implicitly trigger, which may not be suitable for various SCell activation cases.



[bookmark: _GoBack]Between the command of DCI format and MAC-CE, DCI format can save the decode time of PDSCH compared with MAC-CE. However, the MAC-CE can provide better reliability since it has HARQ-ACK feedback. Thus if DCI format is introduced as the triggering command for both of Scell activation and temporary RS, its HARQ-ACK feedback should be considered. 
Proposal 1. Support Alt 1. One triggering command serves as Scell activation command and temporary RS command.
Proposal 2. Opt 1-Opt 3 can be for further study.
Proposal 3. If DCI format is introduced as the triggering command for both of Scell activation and temporary RS, its HARQ-ACK feedback should be considered.
Triggering timeline/scheduling offset
If MAC-CE is used as triggering command, the point after THARQ (timing between PDSCH and its HARQ-ACK) can be set to the earliest temporary RS transmission occasion. If DCI format is used as triggering command, the point after its HARQ-ACK can be set to the earliest scheduling occasion. So one offset can be enough for temporary RS, which starting point is the HARQ-ACK feedback slot of triggering command. This offset information can be included in temporary RS configurations.
Proposal 4. Offset between Scell activation and temporary RS can be configured by RRC singling.
Proposal 5. Starting point of the offset is the HARQ-ACK feedback slot of triggering command.
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Conclusion
In this contribution, we made the following proposals.
Proposal 1. Support Alt 1. One triggering command serves as Scell activation command and temporary RS command.
Proposal 2. Opt 1-Opt 3 can be for further study.
Proposal 3. If DCI format is introduced as the triggering command for both of Scell activation and temporary RS, its HARQ-ACK feedback should be considered.
Proposal 4. Offset between Scell activation and temporary RS can be configured by RRC singling.
Proposal 5. Starting point of the offset is the HARQ-ACK feedback slot of triggering command.
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