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Introduction
[bookmark: _Hlk26864288]In RAN #86, the WID on Multi-Radio Dual-Connectivity enhancements was agreed [1] with following objectives:
· Support efficient activation/de-activation mechanism for one SCG and SCells 
· Support for one SCG  applies to (NG)EN-DC, and NR-DC [RAN2, RAN3, RAN4]
· Support for SCells applies to NR CA, based on RAN1 leading mechanisms [RAN1, RAN2, RAN4]
· This objective applies to FR1 and FR2
· Support of conditional PSCell change/addition [RAN2,RAN3]
· support scenarios which are not addressed in Rel-16 NR mobility WI
In this contribution, we show our views on item led by RAN1 that efficient activation/de-activation for Scell.
Discussion
Analysis on Scell activation delay 
Scell activation delay requirement is defined in [2]. 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 being activated no later than in slot  , where:
· THARQ (in ms) is the timing between DL data transmission and acknowledgement. In NR, THARQ can be configured to be smaller than 1ms.
· Tactivation_time is the SCell activation delay. Table 1 summarizes Tactivation_time  for FR1 and FR2 cases.
Table 1 Tactivation_time for FR1 and FR2 cases
	Case
	Sub case
	Tactivation_time 

	SCell is known and belongs to FR1

	SCell measurement cycle <=160ms
	TFirstSSB+ 5ms

	
	SCell measurement cycle >160ms
	TFirstSSB_MAX + Trs + 5ms

	SCell is unknown and belongs to FR1
	
	TFirstSSB_MAX + TSMTC_MAX + 2*Trs + 5ms

	SCell being activated belongs to FR2 and at least one active serving cell on that FR2 band
	SMTC for the target SCell is provided
	TFirstSSB+ 5ms

	
	SMTC for the target SCell is not provided and RS of SCell being activated is  QCL-TypeD with RS of one active serving cell on that FR2 band
	3 ms

	SCell being activated belongs to FR2 and no active serving cell on that FR2 band
	Target SCell is known to UE and semi-persistent CSI-RS is used for CSI reporting
	3ms + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP)

	
	Target SCell is known to UE and periodic CSI-RS is used for CSI reporting
	max(Tuncertainty_MAC + 5ms + TFineTiming, Tuncertainty_RRC + TRRC_delay-THARQ)

	PCell/PSCell and the target SCell are in a band pair with independent beam management and the target SCell is unknown to UE
	semi-persistent CSI-RS is used for CSI reporting
	6ms + TFirstSSB_MAX + 15*TSMTC_MAX + 8*Trs  + TL1-RSRP, measure + TL1-RSRP, report  + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP)

	
	periodic CSI-RS is used for CSI reporting
	3ms + TFirstSSB_MAX + 15*TSMTC_MAX + 8*Trs + TL1-RSRP, measure + TL1-RSRP, report + {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}.



In above tables, there are three types of parameters:
· SMTC related parameters, e.g. TFirstSSB, TFirstSSB_MAX,, Trs, TSMTC_MAX, TFineTiming,. 
To balance overhead from SS/PBCH blocks and required time for time-frequency sync, a typical value for SMTC periodicity is 20 msec .
· Uncertainty delay parameters, e.g. Tuncertainty_MAC, Tuncertainty_SP, Tuncertainty_RRC, TL1-RSRP, measure, TL1-RSRP, report
These parameters depend on gNB configuration. Reasonable configuration could reduce delay, even avoid delay for some parameters.
· Processing delay, e.g. TRRC_delay, THARQ
These parameters depend on UE processing capability and are strongly correlated to implementation.
      Among above three types of parameters, SMTC related parameters bring a big effect on Tactivation_time in most cases. And these parameters are strongly correlated to SMTC periodicity, e.g. n* SMTC periodicity. Considering that typical value of SMTC periodicity is 20 ms, Tactivation_time   is around dozens of million seconds and plays a big role in activation Scell delay.
· TCSI_reporting is the delay (in ms) 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 
Observation 1: Tactivation_time is the main component for Scell activation delay and SMTC periodicity plays a big role in Tactivation_time.
Proposal 1: Reduced Tactivation_time can be considered to support low latency of SCell activation.
Solution to reduce Scell activation delay
[bookmark: _GoBack]Except for SS/PBCH block, reference signal can also be used for AGC and time-frequency tracking. So short-periodicity temporary RS can be considered to replace SS/PBCH block to reduce Tactivation_time.  In NR, CSI-RS (A-CSI-RS, SP-CSI-RS, and P-CSI-RS) and TRS are used for AGC and time-frequency tracking. So CSI-RS or TRS could replace SS/PBCH block to perform AGC and time-frequency tracking.
· CSI-RS based measurement
Density of CSI-RS is much lower than synchronization signalling, time-frequency tracking performance needs to be studied. However, CSI-RS for time-frequency tracking can also be used for CSI measurement directly to reduce delay to acquire CSI-RS. 
· TRS based measurement
TRS is suitable for time-frequency tracking, however, it does not support CSI measurement. So, CSI-RS is still required for CSI reporting and delay to acquire CSI-RS is inevitable.
Proposal 2: Short-periodicity temporary RS based measurement can be considered to reduce Tactivation_time. And CSI-RS or TRS can be a starting point for temporary RS.
Conclusions
In this contribution, we show our views on the enhancements on efficient activation/de-activation for Scell with following proposals:
Observation 1: Tactivation_time is the main component for Scell activation delay and SMTC periodicity plays a big role in Tactivation_time.
Proposal 1: Reduced Tactivation_time can be considered to support low latency of SCell activation.
Proposal 2: Short-periodicity temporary RS based measurement can be considered to reduce Tactivation_time. And CSI-RS or TRS can be a starting point for temporary RS.
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