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Introduction
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 105e meeting [2],[3].
Agreement
For efficient activation of Scells, the triggered temporary RS is aperiodic.
Agreement
For efficient activation of a Scell (in known Scell case), at least the number of temporary RS bursts is indicated by a field in new MAC-CE
· The number of temporary RS bursts is RRC configurable.
· FFS: which field in MAC-CE is used and how this field is associated with the number of bursts
· For the purpose of designing temporary RS Scell activation, there is no RAN1 specification impact for the case where the number of indicated temporary RS bursts is smaller than what is expected by the UE
Agreement
To trigger temporary RS for efficient activation of SCells, the contents of the triggering MAC-CE(s) in a single PDSCH provide at least the following information (explicitly or implicitly):
· Whether or not temporary RS is triggered
· FFS detailed Information of temporary RS, e.g.: 
· Resources used for triggered Temporary RS
· Triggering time offset of triggered Temporary RS
· QCL source for triggered Temporary RS
· FFS: Detailed signaling structure of the triggering MAC-CE(s) including the down-selection between the following example options and whether the decision should be made in RAN1 or RAN2
· Opt. 1.1: One new MAC CE for both SCell activation triggering and corresponding temporary RS triggering
· Opt. 1.2: One R15/16 SCell activation MAC CE for SCell activation triggering and one new MAC CE (in the same PDSCH) for corresponding temporary RS triggering
Agreement
For efficient activation of a Scell (in known Scell case), the triggering offset of temporary RS is indicated by a field in new MAC-CE
· The candidate value(s) of triggering offset(s) is RRC configurable
· FFS: which field in MAC-CE is used and how this field is associated with the value of triggering offset
Agreement
For the reference slot for triggering offset of temporary RS
· Option 2: the last DL slot of the to-be-activated Scell overlapping with slot n+k as defined in 38.213 sub-clause 4.3
· FFS: the earliest slot no earlier than the reference slot for a UE to receive a triggered temporary RS
Agreement
If a UE measures a temporary RS triggered by a MAC-CE during SCell activation procedure, the measurement is performed within the BWP bandwidth of BWP indicated by firstActiveDownlinkBWP-Id

[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. 
Signalling structure of the triggering MAC-CE(s)
For the triggering command of efficient SCell activation, two potential options need to be down selected. First of all, we think RAN2 can take change to down select from Opt 1.1 and Opt 1.2. RAN1 can focus on the functions for the new MAC-CE. From our perspective, we prefer Opt 1.1. Because it is complete and clean solution, and does not need to define some relationships with legacy MAC-CE. Opt 1.2 and Opt 1.1 may have similar work load on define a new MAC-CE. However, Opt 1.2 needs to introduce a new connection between two MAC-CEs, which is even harder than MAC-CE definition. 
· Opt. 1.1: One new MAC CE for both SCell activation triggering and corresponding temporary RS triggering
· Opt. 1.2: One R15/16 SCell activation MAC CE for SCell activation triggering and one new MAC CE (in the same PDSCH) for corresponding temporary RS triggering
Proposal 1. Support Opt 1.1: One new MAC CE for both SCell activation triggering and corresponding temporary RS triggering. 

TRS information 
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]From the reply LS [5] 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 issue is there is a gap between these two bursts, so these two bursts may not be continuous. Similar as this case, the other scenarios also need some combined TRS patterns.  Regarding 2 bursts of TRS, it needs further study, like if there is a gap between these two bursts, how to configure/indicate the gap period. 
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 was agreed to configured by RRC and indicated by MAC-CE. Regarding gap length, it can be fixed or configured by RRC. According to whether or not should be additionally indicated by MAC-CE, it can be postponed for further RAN4 input. 
Thus besides legacy TRS configurations, new information contains triggering time offset, burst number, and gaps between bursts. 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
Gaps between RS symbols for AGC and T/F tracking:
· Option 1: 2 slots
· Option 2: 2 ms
	Cannot reuse Rel-15 TRS pattern. 


	
	unknown
	Intra-band continuous CA
	1 burst (4 samples) for AGC and 1 burst (4 samples) for T/F tracking
	

	
	
	Other cases
	No target scenario
	

	FR2
	known
	at least one active serving cell on that FR2 band
	1 burst (4 samples) can be used for T/F tracking

	

	
	unknown
	
	
	

	
	known
	no active serving cell on that FR2 band
	1 burst (4 samples) can be used for T tracking
FFS: number of symbols
	

	
	unknown
	no active serving cell on that FR2 band
	No target scenario
	



Proposal 2. Besides legacy TRS configurations, new TRS information contains triggering time offset, burst number, and gaps between bursts.
Proposal 3. The gaps between TRS bursts can be fixed or configured by RRC, with or without MAC-CE indication needs further RAN4 reply.
TRS information indication in MAC-CE
Considering how to indicate TRS resources in MAC-CE, which fields to indicate related TRS information, separately or jointly, we give the following considerations:
TRS only used for AGC adjustment and fine time/frequency tracking, thus the required TRS pattern for one cell is not stable, especially TRS burst number which varies with known/unknown and whether there is an active serving cell. Thus, one TRS configuration may not be enough for expediting SCell activation. Multiple TRS resources or configurations should be considered for efficient SCell activation. Therefore extra triggering or information for TRS in MAC-CE is needed, at least TRS burst number indication. 
There are two alternatives for TRS information indication, separate indications and joint coding indications. The following table shows the possible alternatives. Alt 1 uses three independent fields for triggering/burst number/trigger offset. Alt 2 uses joint coding method for these three factors. 
Due to different combinations, four sub alternatives in Alt 2 are listed. 
· Alt 2.1 have two fields, one for triggering and trigger offset, the other is for burst number. 
· Two fields in Alt 2.2, one for triggering and burst number, one for trigger offset. 
· Two fields in Alt 2.3, one for trigger offset and burst number, one for triggering
· One field in Alt 2.4, all the information use one field indication.
	TRS 
	Separate Fields
	Alt 2: Joint coding 

	
	Alt 1
	Alt 2.1
	Alt 2.2
	Alt 2.3
	Alt 2.4

	Whether or not trigger a TRS and which TRS is triggered
	1
	1
	1
	1
	1

	TRS burst number
	2
	2
	
	2
	

	Trigger offset
	3
	1
	2
	
	



Among all the alternatives, we prefer Alt 2.1. Because TRS burst number is separately indicated in MAC-CE, which varies from time, e.g. whether the SCell is known or unknown, and whether there are other active cells. Regarding trigger offset, we do not think there is a need for more dynamic indication. Since anyway the trigger offset is the last DL slot of the to-be-activated Scell overlapping with slot n+k. Trigger offset can be one configuration in TRS information by RRC.
Proposal 4. For SCell activation command, two separate fields are needed, one for combined information of triggering and trigger offset, the other is for burst number. 
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Conclusion
In this contribution, we made the following proposals.
Proposal 1.  Support Opt 1.1: One new MAC CE for both SCell activation triggering and corresponding temporary RS triggering. 
Proposal 2. Besides legacy TRS configurations, new TRS information contains triggering time offset, burst number, and gaps between bursts.
Proposal 3. The gaps between TRS bursts can be fixed or configured by RRC, with or without MAC-CE indication needs further RAN4 reply.
Proposal 4. For SCell activation command, two separate fields are needed, one for combined information of triggering and trigger offset, the other is for burst number. 
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