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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
SCell activation times were discussed during RAN4#86. It was found that there still are outstanding issues, and a way forward [1], with the following wording regarding SCell activation delay, was agreed:· Activation delay requirement will be different for case whether UE has to decode PBCH
· Further study SSB based activation delay requirement Tactivation_time 
· 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 provided that PSS/SSS detection and MIB reading are not needed
· X2 SMTC period for known cell provided that MIB reading is needed
· X3 SMTC period for unknown cell provided that PSS/SSS detection and MIB reading are needed
· X1, X2 and X3 will be decided by RAN4#86bis
· RAN4 to study the improvement on Tactivation_time  delay if network configure additional reference signals e.g. TRS
(*) Different N1 values depending on quality of gain state information is to be investigated.
 



In this contribution we are following up on the WF and provide proposals on SCell addition times for FR1 and FR2, respectively.
Discussion
Follow-up on the WF
MIB reading
Regarding the statement 
Activation delay requirement will be different for case whether UE has to decode PBCH,
our view is that if such MIB decoding is needed for the particular scenario, it shall be carried out during the SCell addition procedure and not during the SCell activation. Hence, it would only impact the case when the SCell activation is carried out blindly i.e. for unknown cell or before the SCell addition procedure has been completed. The justification is that the network configures the UE with an SCell for the purpose of using it as serving cell when certain conditions are met regarding e.g. UE need for throughput and load balancing. Therefore, the UE shall take measures as soon as possible to acquire necessary information about the SCell.

Proposal 1: SCell activation requirement for known cell shall not include explicit MIB reading. Rather, such MIB reading shall be carried out at SCell addition.

RF warm-up time
RF warm up excluding AGC settling: TBD and independent of SCS
For the regular case, SCell activation follows upon SCell addition of known cell. Hence there are already measurements being carried out on the concerned SCC. The RF warm-up time for SCell activation shall therefore not exceed the RF warm-up time needed for configured-deactivated SCell measurements or radio-switching in measurement gaps. 
Proposal 2: SCell activation requirement for known cell shall adopt the same RF warm-up time as assumed for configured-deactivated SCell measurements or radio-switching in measurement gaps.

AGC settling time

AGC settling: N1(*) SMTC periods for known and N2 SMTC periods for unknown cells
(*) Different N1 values depending on quality of gain state information is to be investigated.
In the WF, it is specified that one (or more) values of N1 is specified for SCell activation of known cell, and one value N2 is specified for SCell activation of unknown cell. The difference is that for unknown SCell, the UE might not have any information whatsoever on the received power levels and may have to execute a more elaborate search to find a suitable gain setting that does not result in saturation of the received signals. If the SCell already has been measured e.g. following upon SCell addition, the UE has at least rudimentary information on the received power levels and therefore can execute the gain setting without having to conduct a full gain search. When the SCell measurement cycle is short, e.g. 160ms or shorter, the UE shall be capable of reusing the gain state from previous measurement occasion and carrying out AGC in a staggered approach. Hence for this case, no additional time for gain setting shall be allowed. The justification is that the UE must have large enough dynamic range to handle sparse measurement occasions on an activated SCell, and with SMTC period being up to 160ms, and SSB potentially being the only set of signals the UE sees (unless being addressed on PDCCH), it has to cope with re-using previous gain state. See [2] for further background.

Proposal 3: The following values are proposed for the parameters relating to gain setting:
· The parameter value of N1 shall depend on the SCell measurement cycle in use prior to the SCell activation. 
· For short cycles, e.g. 160ms or shorter, N1 = 0 shall be used. 
· Otherwise, N1 = [1] shall be used. 
· The parameter value N2 = 3 shall be used at SCell activation of unknown cell.

PSS/SSS and SSB index acquisition

As mentioned above, our preference is that MIB reading, if needed, is carried out as part of the SCell addition procedure, i.e., before the SCell activation, unless it is a blind activation of the SCell or the activation takes place before the SCell addition procedure has completed. 

PSS/SSS and SSB index acquiring: 
· X1 SMTC periods for known cell provided that PSS/SSS detection and MIB reading are not needed
· X2 SMTC period for known cell provided that MIB reading is needed
· X3 SMTC period for unknown cell provided that PSS/SSS detection and MIB reading are needed
· X1, X2 and X3 will be decided by RAN4#86bis

Hence we arrive at the following numbers.

Proposal 4: The following values are proposed for the parameters relating to PSS/SSS detection, MIB reading and CQI measurement:
· X1 = 1 		(assuming buffering of SSB and digital compensation for time-tracking and frequency corrections, AGC in a staggered approach, CQI measurement)
· X2 = X1 	(assuming MIB reading as such is handled at SCell addition)
· X3 = [3] 	(assuming one SSB for detection, timing and frequency correction, and two SSBs for MIB reading and CQI measurement)
Summarizing, we end up with the following proposal.
Proposal 5: For FR1, under the side condition SCH_Ês/Iot ≥ -3dB, the following Tactivation_time applies:
· Unknown cell: [6] SMTC periods
· Known cell, SCell measurement cycle prior to activation ≤ 160ms: [1] SMTC period
· Known cell, SCell measurement cycle prior to activation > 160ms: [2] SMTC periods
Addition of SCell with UE Rx beam sweeping (FR2)
When beam sweeping is employed by the UE, it may have an impact on the gain setting and cell detection times, but should not impact the MIB decoding times as at that point in time the UE has already detected which Rx beam to use.
Assuming that the UE is sweeping the Rx beams in NRXBS sets, the corresponding activation procedure for unknown SCell, or SCell activated before completion of SCell addition, will be: 
· Finding proper gain setting: NRXBS×3 SMTC periods
· Detecting the SCell, including timing and frequency adjustments: NRXBS×[1] SMTC periods
· Acquiring MIB and measuring CQI: [2] SMTC periods
resulting in a blind activation time of NRXBS×[4]+[2] SMTC periods.
Summarizing, we end up with the following proposal or FR2.
Proposal 6: For FR2, under the side condition SCH_Ês/Iot ≥ -3dB, and where NRXBS is TBD, the following Tactivation_time applies:
· Unknown cell: NRXBS × [4] + [2] SMTC periods
· Known cell, SCell measurement cycle prior to activation ≤ 160ms: [1] SMTC period
· Known cell, SCell measurement cycle prior to activation > 160ms: [2] SMTC periods
Summary and Conclusions
We have provided our view on parameter values with respect to the WF [1], and make the following proposals.
Proposal 1: SCell activation requirement for known cell shall not include explicit MIB reading. Rather, such MIB reading shall be carried out at SCell addition.
Proposal 2: SCell activation requirement for known cell shall adopt the same RF warm-up time as assumed for configured-deactivated SCell measurements or radio-switching in measurement gaps.

Proposal 3: The following values are proposed for the parameters relating to gain setting:
· The parameter value of N1 shall depend on the SCell measurement cycle in use prior to the SCell activation. 
· For short cycles, e.g. 160ms or shorter, N1 = 0 shall be used. 
· Otherwise, N1 = [1] shall be used. 
· The parameter value N2 = 3 shall be used at SCell activation of unknown cell.
Proposal 4: The following values are proposed for the parameters relating to PSS/SSS detection, MIB reading and CQI measurement:
· X1 = 1 		(assuming buffering of SSB and digital compensation for time-tracking and frequency corrections, AGC in a staggered approach, CQI measurement)
· X2 = X1 	(assuming MIB reading as such is handled at SCell addition)
· X3 = [3] 	(assuming one SSB for detection, timing and frequency correction, and two SSBs for MIB reading and CQI measurement)
Based on those parameter values, we further propose the following SCell activation times for FR1 and FR2, respectively.
Proposal 5: For FR1, under the side condition SCH_Ês/Iot ≥ -3dB, the following Tactivation_time applies:
· Unknown cell: [6] SMTC periods
· Known cell, SCell measurement cycle prior to activation ≤ 160ms: [1] SMTC period
· Known cell, SCell measurement cycle prior to activation > 160ms: [2] SMTC periods
Proposal 6: For FR2, under the side condition SCH_Ês/Iot ≥ -3dB, and where NRXBS is TBD, the following Tactivation_time applies:
· Unknown cell: NRXBS × [4] + [2] SMTC periods
· Known cell, SCell measurement cycle prior to activation ≤ 160ms: [1] SMTC period
· Known cell, SCell measurement cycle prior to activation > 160ms: [2] SMTC periods
The side conditions particularly for FR2 regarding received beams are still under discussion.
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