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Introduction
[bookmark: _GoBack]In WID of further Multi-RAT Dual-Connectivity enhancements [1], one objective is efficient activation/de-activation mechanism for SCells in NR CA. The following agreement and wording assumption were achieved during RAN1 104e meeting [2][3].
Working Assumption
For efficient SCell activation with assistance of temporary RS, a SSB of the to-be-activated SCell can be indicated as a QCL source for the temporary RS in case of known SCell
· FFS: QCL type
· FFS: the case of unknown SCell
· FFS: other QCL source, e.g. the SSB/P-TRS of another active cell
Agreement
For efficient activation of SCells, down select at least one option from below:
· 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
· Option 1b: A single DCI to trigger both SCell activation and corresponding temporary RS(s)
· Details FFS including potential impact on SCell activation related procedures and, e.g. timeline design for SCell activation and for receiving temporary RS
· FFS: The same DCI for SCell deactivation
· Option 2: A Rel-15/16 SCell activation MAC-CE to trigger SCell activation and a Rel-15/16 DCI to trigger corresponding temporary RS(s) with enhancement of timeline
· Details FFS including timeline design for receiving a DCI trigger of temporary RS, and for receiving temporary RS
· Note: Companies are encouraged to provide complete solutions for fast SCell activation.
· Note: the previous agreement on the definitions of Alt 1 and Alt 2 is still effective 

[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 [4]. 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, three alternatives can be down selection. Option 1a and 1b belong to integrated command for SCell activation and temporary RS. Option 2 is an option which consists of two separate commands for SCell activation and temporary RS. Given that the objective is to minimize SCell activation time, we prefer at least one option out of Option 1a/1b should be supported. 
In order to elaborate each option and compare the pros and cons, Option 1a is divided into 3 potential options. 
· Option 1a-1: A PDSCH TB, e.g. containing two respective MAC-CEs for both triggers, one MAC-CE for both triggers
· Option 1a-2: A PDSCH TB, e.g. containing one new MAC-CE for both triggers
· Option 1a-3: Rel-15/16 SCell activation MAC-CE and a specific configuration of temporary RS being implicitly triggered as well
Regarding these potential methods of single triggering signalling, we gives some considerations in the following Table 1. 
First of all, Option 1a-1 and 1a-2 are not good choices. New MAC-CE should be defined in RAN2 with insignificant advantage compared with Option 1a-3. Because 1a-1/1a-2 can provide more TRS configuration or information for a specified SCell. But considering this TRS only used for AGC adjustment and fine time/frequency tracking, the TRS pattern is more stable. Since the TRS pattern depends on which frequency range the SCell is and whether it is a known cell or unknown cell. Thus, a TRS configuration can be enough for expediting SCell activation. Multiple TRS resources or configurations do not needed for efficient SCell activation. Therefore extra triggering or information for TRS in MAC-CE do not have obvious benefit. 
Second, regarding Option 1b, the current CSI request field in UL grant DCI can be the starting point. When the CSI report is configured as “NULL” and its associated CSI-RS is TRS which belongs to a deactivated cell, this TRS is used for expediting the procedure of SCell activation. Hence, Option 1b can be used for efficient SCell activation without too much specification changes. 
Thus, we suggest Option 1a-3 and Option 1b can be for further study.
Table 1: Potential methods of triggering signalling
	Potential Options
	SCell activation command and TRS triggering command
	Pros
	Cons

	Option 1a-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 for SCell activation and TRS triggering
	Reuse the Rel-15/16 SCell activation MAC-CE,
	One new MAC-CE for TRS trigger 

	Option 1a-2: A PDSCH TB, e.g. containing one new MAC-CE for both triggers
	one MAC-CE in one PDSCH TB for both and TRS triggering
	NA
	One new MAC-CE for SCell activation and TRS triggering.

	Option 1a-3: 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 for SCell activation and implicitly triggered for TRS.
	Reuse the Rel-15/16 SCell activation MAC-CE
No additional triggering mechanism for TRS.
	Only one TRS can be implicitly triggered

	Option 1b: A DCI for both triggers
	UL grant
	Shorten the THARQ. It does not need to decode PDSCH.
	It needs a new association between SCell activation and CSI request field in DCI.



Proposal 1. For SCell activation command, at least Rel-15/16 SCell activation MAC-CE and a specific configuration of temporary RS being implicitly triggered as well, and a DCI for both triggers can be supported. 
TRS pattern
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]From the reply LS on temporary RS for efficient SCell activation, the following Table 2 is a summary of the cases. It is clear that only one case can reuse Rel-15 TRS pattern, which is the SCell to be activated belongs to FR1 is known cell and SCell measurement cycle is equal to or smaller than 160ms. When SCell measurement cycle is larger than 160ms, 2 bursts are needed, one for AGC and the other for time/frequency tracking. One remaining issue is the gap between these two bursts has not been decided, so these two bursts may not be continuous. Besides these two cases, the other scenarios need further discussions in RAN4.  However, irrespective of how many TRS bursts should be used as temporary RS in a specific scenario, aperiodic TRS can be used rather than period or semi-period TRS.
Regarding 2 bursts of TRS, it needs further study, like if there is a gap between these two bursts, how to guarantee the gap period. One method is reuse the Rel-15 TRS resource configuration and two separate triggering offsets. But it is can be decided after RAN4 decision.
Considering the other undecided TRS pattern, a good forward compatibility configuration structure which use the Rel-15 TRS resource as the starting point can be considered. In this TRS configuration structure, number of bursts or symbols together with gap length can be flexibly configured. Of course the detailed structure can be decided in RAN2. 
Table 2: Temporary RS pattern for efficient SCell activation
	Cases
	
	
	RAN4 conclusion or status
	TRS pattern

	FR1
	known
	MC <= 160ms
	1 burst for AGC and T/F tracking
	Reuse Rel-15 TRS pattern

	
	
	MC > 160ms
	1 burst for AGC, and separate 1 burst for T/F tracking
FFS: gap
	Cannot reuse Rel-15 TRS pattern. 
Some cases need further RAN4’s reply.

	
	unknown
	[bookmark: OLE_LINK9][bookmark: OLE_LINK10]TBD
	TBD
	

	FR2
	known
	at least one active serving cell on that FR2 band
	temporary RS can be used for T/F tracking
FFS: number of symbols
	

	
	unknown
	
	
	

	
	known
	no active serving cell on that FR2 band
	temporary RS can be used for T/F tracking
FFS: number of symbols
	

	
	unknown
	TBD
	TBD
	



Proposal 2. Aperiodic TRS can be used for temporary RS rather than period or semi-period TRS.
Proposal 3. Further study the combined of TRS patterns used for SCell activation. 
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Timeline design for receiving temporary RS
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. So one offset can be enough for temporary RS and configured by RRC singling, which starting point is the HARQ-ACK feedback slot of triggering command. Such as the offset can be equal or later than [3ms + 1].
Proposal 4. When MAC-CE is used as triggering command, the offset between the SCell activation triggering and temporary RS can be configured by RRC singling, and 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. For SCell activation command, at least Rel-15/16 SCell activation MAC-CE and a specific configuration of temporary RS being implicitly triggered as well, and a DCI for both triggers can be supported. 
Proposal 2. Aperiodic TRS can be used for temporary RS rather than period or semi-period TRS.
Proposal 3. Further study the combined of TRS patterns used for SCell activation. 
Proposal 4. When MAC-CE is used as triggering command, the offset between the SCell activation triggering and temporary RS can be configured by RRC singling, and starting point of the offset is the HARQ-ACK feedback slot of triggering command.
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