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1 	Introduction 
In the last R4 Adhoc meeting, the SCell activation requirements were discussed and a WF was agreed [1] as below. 

	· Background: it was agreed in RAN4#85 that “Upon receiving SCG 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 n+ [THARQ + Tactivation_time + TCSI_Reporting ] ”
· Tactivation_time is consisted of 
· RF warm up excluding AGC settling: TBD and independent of SCS
· AGC settling: N1 SMTC periods for known and N2 SMTC periods for unknown cells
· PSS/SSS and SSB index acquiring: 
· X1 SMTC periods for known cell
· X2 SMTC period for unknown cell
· X1 and X2 will be decided by RAN4#86
· Side condition: SINR ≥ -3dB
· Activation time for activation of multiple SCells; No. of SCells is FFS 



Therefore in this contribution we will provide some considerations on these open issues.
2 	Discussion 
As agreed in [1], Tactivation_time is consisted of 
· RF warm up excluding AGC settling: TBD and independent of SCS
· AGC settling: N1 SMTC periods for known and N2 SMTC periods for unknown cells
· PSS/SSS and SSB index acquiring
Firstly, in principle the first step of NR Scell activation shall be the RF chain power-on and generation of the reference clock signal. Generally the jitter for the reference clock generation can be small enough to be ignored (e.g. <2ps). But an important aspect of RF front end for the wideband wireless system (e.g. LTE, NR, WiFi) is the reconfigurable LO (local oscillator) because of multiple RF frequency bands ranging from 500MHz to >6GHz bands. It is a very complex task to generate all local oscillator signals by a single oscillator directly. Thus in order to generate all required LO signals in the wide range (e.g. 0.1 ~6 GHz), a voltage-controlled oscillator (VCO) and PLL were used as typical frequency generation and synthesis techniques [3]. At same time, to make these systems efficient in terms of power consumption, the VCO and PLL tuning range still has to be large as possible to cover more frequency bands especially considering multiple bands operations. As a result, the tuning/re-turning time for LO will significantly contribute to the overall setup delay for the RF front-end. For example, the jitter time of LO can be less than 2ps [4] but for the lock time of LO synthesizer can be large as 30us [5]. As it is clear from the analysis above, we can conclude that
Observation 1: The duration for RF chain warm-up mainly relies on the time for RF LO tuning/re-tuning.

On the other hand, as in NR the operating frequency range of FR2 is larger than that of FR1, the time of RF chain setting up for them can be different. However it is feasible that the same RF tuning/re-tuning duration as defined in LTE measurement gap design [2] for both NR FR1 and FR2 scenarios. Hence we can propose:
Observation 2: The time of RF warming up when NR SCell activation can be less than 0.5ms for both FR1 and FR2.
Secondly, the concept of known and unknown cells was introduced in LTE to classify if the need for timing acquisition through PSS/SSS detection is necessary or not. In LTE, it was defined that a cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown. The intuition behind this definition is timing jitter within 5s is still tolerable. When NR is considered, both temporal and spatial domain changes should be considered. It is certainly possible to reuse LTE’s methodology to differentiate known and unknown cell in time domain. More specifically, if cell’s timing information is known, PSS/SSS detection can be skipped. 
However, when Tx and Rx beamforming is assumed for SSB detection, SCell activation time should also depend on if Tx and Rx beams keep the same as previous measurements. However, the issue is there is no way for both BS and UE to know the Tx and Rx beams keep unchange. That means UE has to sweep the beam and do the measurements regardless when the last measurement has been done.    
Observation 3: If the target cell is known, PSS/SSS detection can be skipped.
Observation 4: When Tx and Rx beamforming is assumed for SSB detection, SSB measurement and SSB index detection should be considered for both known and unknown cell. The related measurement delay should depend on the number of Rx beam used by UE. 
The same as LTE, single successful shot of SSB measurement should be assumed for both known and unknown cells in SCell activation delay. This can be realized by setting up a high SNR in the test. In case of FR1 where no Rx beamforming is assumed, a single SMTC occasion can be used for SSB measurement and SSB index detection to identify the best Tx beam. When Rx beamforming is assumed for FR2, Rx beam sweeping across multiple SMTC occassions should be assumed. Moreover, in case RF chain warming up is completed within SMTC duration, one more SMTC occasion should be counted into the overall successful synchronization period. 
Observation 5: Given the SSB detection, measurement and index detection can be successfully done on the first attempt. 
Proposal 1: When the target cell is known, X1=[2] and [N+2] for FR1 and FR2, respectively, where N denotes the number of Rx beams used. When the target cell is unknown, X2=[N+2] and [2N+2] for FR1 and FR2, respectively.
Thirdly, for AGC and TF tracking loop operation it is highly depending on the implementation. In LTE, 4 measurement occasions are assumed to stabilize AGC. That is when discussing LTE CA activation delay requirements, at least 4 CRSs sampling are needed [2]. In the last meeting, some companies raised concerns on the longer delay for AGC. Alternatively we can use other optimized AGC implementation to short the AGC converged time. For example, both SSS and 2 PBCH symbols in a SSB can be used for AGC estimation. So the overall time needed for AGC can be shorten. 
Proposal 2: The delay for AGC/AFC based on SSS and PBCH in a SSB can be defined as [2] SMTC periodicities.  
In summary, with the observations above, it is proposed:
Proposal 3:  The SCell activation time requirements of NR can be:
	Tactivation_time
	SCell unknown
	SCell known

	FR1
	0.5ms + [N+2+2]*SMTC_period
	0.5ms+ [2+2]*SMTC_period

	FR2
	0.5ms + [2N+2+2] *SMTC_period 
	0.5ms + [N+2+2] *SMTC_period



It is noted that N can be less than the maximum TX beams numbers.
3 Conclusion
In this contribution, our considerations on NR SCell activation delay requirements are provided and the following observations and proposals can be drawn: 
Observation 1: The duration for RF chain warm-up mainly relies on the time for RF LO tuning/re-tuning.
Observation 2: The time of RF warming up when NR SCell activation can be less than 0.5ms for both FR1 and FR2.
Observation 3: If the target cell is known, PSS/SSS detection can be skipped.
Observation 4: When Tx and Rx beamforming is assumed for SSB detection, SSB measurement and SSB index detection should be considered for both known and unknown cell. The related measurement delay should depend on the number of Rx beam used by UE. 
Observation 5: Given the SSB detection, measurement and index detection can be successfully done on the first attempt. 
As a result, it is proposed
Proposal 1: When the target cell is known, X1=[2] and [N+2] for FR1 and FR2, respectively. When the target cell is unknown, X2=[N+2] and [2N+2] for FR1 and FR2, respectively.
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Proposal 3:  The SCell activation time requirements of NR can be:
	Tactivation_time
	SCell unknown
	SCell known

	FR1
	0.5ms + [N+2+2]*SMTC_period
	0.5ms+ [2+2]*SMTC_period

	FR2
	0.5ms + [2N+2+2] *SMTC_period 
	0.5ms + [N+2+2] *SMTC_period
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