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Introduction
SCell activation in FR1 and FR2 can depend on whether the SCell in the target band is known to the UE or not. Thus SCell activation and deactivation can be categorised into 4 cases. The four cases are, FR1 SCell known, FR1 SCell not known, FR2 SCell known, FR2 SCell not known. In TS 38.133 delay requirements are captured for first three cases.
 In this contribution we give our views on the FR2 SCell activation delay requirement when no other cell is active in FR2 band.
Discussion
As per TS 38.133 [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 n+ [THARQ + Tactivation_time + TCSI_Reporting], where:
THARQ is the timing between DL data transmission and acknowledgement 
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 as specified in TS 38.331 [3].

In RAN4#91 meeting, baseline equation for SCell activation delay in FR2 band when there is no other active cell on FR2 was agreed [1] as, 
Tactivation_time = TMAC-CE, SCell +TMAC-CE, TCI + TFineTiming+TL1-RSRP, measure+TL1-RSRP, report + TCellsearch + TAGC + Tuncertainty + [TCSI-RS_resource_configuration]
Where,
TMAC-CE, SCell is the MAC-CE decoding time for SCell activation.
TMAC-CE, TCI is the time for TCI activation for PDSCH and PDCCH.
TFineTiming is the time period between UE finish decoding the last MAC CE message and the timing of first complete available SSB corresponding to the TCI state. For unknown case, the requirement is only defined provided that the MAC CE for PDCCH TCI, MAC CE for PDSCH TCI and MAC CE for CSI-RS CQI reporting is after the L1-RSRP measurement reporting.
TL1-RSRP, measure is L1-RSRP measurement delay as defined in clause 9.5 assuming M=1.
TL1-RSRP, report is delay of acquiring CSI reporting resources
Tuncertainty is the time period between reception of SCell activation MAC-CE and TCI activation MAC-CE for known case. For unknown case, uncertainty is the time between the first L1-RSRP reporting and when UE receives TCI activation MAC-CE.
 [TCSI-RS_resource_configuration] is the time for CSI-RS resource configuration for CQI reporting.

SCell activation when SCell is not known
In RAN4#91 meeting, it was tentatively agreed that if the target SCell is unknown to UE, Tactivation_time [1] is:
· [TMAC-CE,SCell + 24* TSMTC_SCell + TL1-RSRP,measure + TL1-RSRP,report + Tuncertainty + TMAC-CE,TCI + TFineTiming + [TCSI-RS_resource_configuration] +2ms]
In this section we analyse procedure involved in activating SCell when SCell is not known to UE and the respective delays required as shown in figure below,
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Figure 1: SCell activation procedure when SCell is not known to UE
For the procedure shown in Figure 1, delay requirement for each step is described below.
For SCell Activation command by MAC CE, it takes TMAC-CE, SCell
For Rx beam sweeping, it takes 1 SSB for search, 2 SSB for AGC, by following beam sweeping factor 8 it is 2*8* TSMTC_SCell + 1*8* TSMTC_SCell = 24 TSMTC_SCell
For L1 RSRP measurement, as mentioned in agreements  [1], we may not be able to use TL1-RSRP, measure as it requires SSB index known at UE (by measurement configuration), since UE just doing Rx beam sweeping it may not be known at UE, hence in our view it can be  TSMTC_SCell
Tuncertainty, as agreed [1] in RAN4#91 meeting , uncertainty is the time between the first L1-RSRP reporting and when UE receives TCI activation MAC CE.  
After L1 RSRP measurement, UE may receive one or more MAC CE as shown in figure. Time required for processing and applying one or more MAC CE (shown in figure) is MAC CE processing time that is 3ms
TL1-RSRP, report is delay of acquiring CSI reporting resources
TFineTiming is the time period between UE finish decoding the last MAC CE message and the timing of first complete available SSB corresponding to the TCI state. For unknown case, the requirement is only defined provided that the MAC CE for PDCCH TCI, MAC CE for PDSCH TCI and MAC CE for CSI-RS CQI reporting is after the L1-RSRP measurement reporting
Additional 2ms for SSB processing may be considered.
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 as specified in TS 38.331.

By adding all the components above, Tactivation_time = TMAC-CE, SCell (3ms) + 24 TSMTC_SCell + TSMTC_SCell + Tuncertainty + 3ms + TL1-RSRP, report + TFineTiming + 2ms;
Which is equivalent to, Tactivation_time = 8ms+ 25 TSMTC_SCell + Tuncertainty + TL1-RSRP, report + TFineTiming
Proposal 1: In FR2 when there is not active serving cell on that FR2 band, when target SCell is not known to UE, SCell activation delay shall be 8ms+ 25 TSMTC_SCell + Tuncertainty + TL1-RSRP, report + TFineTiming

1. Conclusion
In this contribution, we analysed SCell activation delay for unknown case and made following proposals,  
[bookmark: _GoBack]Proposal 1: In FR2, when there is not active serving cell on that FR2 band, when target SCell is not known to UE, SCell activation delay shall be  25 TSMTC_SCell + Tuncertainty + TL1-RSRP, report + TFineTiming +8ms
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