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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 timeline requirement when no other cell is active in the FR2
Discussion
As captured in TS 38.133, 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]
Definitions from TS 38.133
THARQ is the timing between DL data transmission and acknowledgement
Tactivation_time is the SCell activation delay
TSMTC_MAX:  
In FR1, in case of intra-band SCell activation, TSMTC_MAX is the longer SMTC periodicity between active serving cells and SCell being activated provided the cell specific reference signals from the active serving cells and the SCells being activated or released are available in the same slot; in case of inter-band SCell activation, TSMTC_MAX is the SMTC periodicity of SCell being activated.
In FR2, TSMTC_MAX is the longer SMTC periodicity between active serving cells and SCell being activated provided that in Rel-15 only support FR2 intra-band CA.
TSMTC_MAX is bounded to a minimum value of 10ms.
TSMTC_SCell: SMTC periodicity of SCell being activated and the minimum value is 10ms.
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
In RAN4#90 meeting, Way Forward (WF) on SCell Activation on FR2 band is defined. WF for SCell activation is agreed as following, 
Option 1: Activation of TCI states for PDCCH/PDSCH is part of SCell activation
· Case 1: SCell activation command comes before MAC-CE command for TCI state activation
· Case 2: SCell activation and TCI state activation are bundled in the same command
· Other possibilities are not precluded
· Study if RAN4 needs to define requirements for each of the cases or just in one case
· Time required for processing and application of each of these commands 
· If TCI state activation happens after MAC-CE for Scell activation does the UE need to provide a L1-RSRP report before network can select active TCI state
Option 2: Activation of TCI states for PDCCH/PDSCH is not part of SCell activation
· UE assumes PDCCH/PDSCH is QCL-ed with a UE reported beam before receiving the activation command of PDCCH/PDSCH TCI states 
· UE assumes CSI-RS for CQI is QCL-ed with a UE reported beam before receiving the configuration of TCI states for CSI-RS for CQI
· FFS if L3 measurement report before SCell activation can be used for the QCL assumption, or L1-RSRP measurement and report are needed during Scell activation process
Other options are not precluded
WF for potential known cell definition is agreed as,
RAN4 to study if UE can do beam management on deactivated cell
· FFS if L3-RSRP reporting via RRC is sufficient for this purpose
· FFS if UE can report L1-RSRP via PUSCH on an already active carrier
· FFS if there is a restriction that beam management can only be done on active BWP or if some default BWP may be used
In our view, RAN4 has to agree on whether UE can do beam management on deactivated cell before agreeing on Scell activation delay. Because this agreement can change the Scell activation delays significantly. 
Observation 1: SCell activation delay requirements in FR2 band depend on whether UE can do beam management on deactivated SCell or not. 
In Rel-15 TCI states are configured by RRC (re)configuration. Further down selection of TCI states happen through MAC CE and DCI. PDCCH TCI state is signalled using MAC CE. PDSCH TCI state is signalled using combination of MAC CE and DCI. 
In the following sections, we analyse and provide our views on both option 1 and option 2. 
 Option 1: Activation of TCI states is part of SCell activation 
In this option we analyse SCell activation delay requirement, with beam management and without beam management on deactivated SCell for case 1 of WF proposed. Case 2 can be studied after decision is made on beam management on deactivated SCell.
With beam management on deactivated SCell
With beam management on deactivated SCell, UE can report best beams to the gNB periodically. Procedure of beam reporting by using SSB based L3-RSRP can be used for beam management on deactivated SCell.  Since L3-RSRP reporting periodicity can be much higher than L1-RSRP reporting periodicity, whether L3-RSRP is sufficient or not depends on requirements for beam known condition, which is under discussion in RAN4. In other words, L3-RSRP is sufficient, if beam is reported within [TBD] ms. L1-RSRP reporting using other active carriers PUSCH may require additional effort from RAN1 and RAN4 and can be FFS.
Proposal 1: SSB based L3-RSRP reporting may be used for beam management on deactivated SCell. Whether it is sufficient or not can be FFS based on beam known condition. 
 SCell activation in FR2 band 
If beam management on deactivated SCell is supported, UE will be reporting beam indexes and their RSRP level from time to time as configured by gNB.   Since gNB knows strong beams, gNB can configure active TCI states along with SCell activation command in FR2 band. gNB can configure active TCI states for PDSCH and TCI state for PDCCH along with SCell activation command. 
Scell activation as agreed in previous meetings, it involves MAC CE decoding and application time, activation time and CSI reporting time. In other words, SCell activation starts with MAC CE reception and ends with CSI reporting. This can be defined as TScell_activation. In previous meetings it was also agreed that MAC CE decoding and application delay for SCell activation is 3ms and further THARQ (HARQ schedule offset) delay is required to send HARQ feedback for MAC CE command.
Since UE support beam management in deactivated state, Rx beam sweeping may not be required as the UE already knows the beam indexes. If the last beam report is with in [x]ms, for each Rx beam, UE may need 1 SSB for finer timing adjustment and to compute SSB index RSRP, if configured with SSB index RSRP reporting in CSI report config. Computed SSB index RSRP may be reported in the next available CSI reporting resources along with CQI computed on the next available CSI-RS resource config (if configured). Delay required for CSI reporting is defined as TCSI_Reporting.
TScell_activation = THARQ + 3ms + TSMTC_Scell + TCSI_Reporting	
If the last beam report is not within [x] ms, UE may have to perform Rx beam sweeping.
UE may need 1 SSB for search and one more SSB for fine timing adjustment. Like previous case here also upon fine timing adjustment UE can compute SSB index RSRP, if configured with SSB index RSRP reporting in CSI report config.  Computed SSB index RSRP may be reported in the next available CSI reporting resources along with CQI computed on the next available CSI-RS resource config (if configured). Delay required for CSI reporting is defined as TCSI_Reporting. By considering the beam sweeping factor N1=8,
TScell_activation = THARQ + 3ms + 8TSMTC_Scell + TSMTC_Scell+ TCSI_Reporting 	
Observation 2:  With beam management supported on deactivated Scell, for known SCell in FR2 band, TScell_activation = THARQ + 3ms + TSMTC_Scell + TCSI_Reporting. For unknown SCell in FR2 band TScell_activation = THARQ + 3ms + 9TSMTC_Scell + TCSI_Reporting
 Without beam management on deactivated SCell
Since there are no active cell in FR2 band, UE has to perform Rx beam sweeping. UE may need 1 SSB for search, 2 SSB for AGC, 1 SSB for fine timing adjustment, and 1 more SSB for SSB index RSRP computation, if configured.  By considering the beam sweeping factor N1=8, 
TScell_activation = THARQ + 3ms + 2*8* TSMTC_Scell + 1*8* TSMTC_Scell + TSMTC_Scell+ TSMTC_Scell + TCSI_Reporting = THARQ + 3ms +26 TSMTC_Scell + TCSI_Reporting 
Observation 3: With beam management not supported on SCell activation delay in FR2 band when beam management on deactivated SCell is not supported is defined as TScell_activation = THARQ + 3ms + 26* TSMTC_SCell + TCSI_Reporting
Though beam management on deactivated SCell provides lower delay requirement, it can have high impact on UE power saving as UE have to measure frequently on deactivated SCell. When there is no active SCell on FR2 band, based on UE capability it may require measurement gaps to perform the beam management on deactivated SCell. SCell may be deactivated for a reason, as UE may not have enough data for reception or transmission. Such UE can have occasional burst traffic, where SCell activation may be required.  In this case UE have to do periodic CSI reporting which will have cost of PUCCH or PUSCH resources based on type of CSI configured. In summary, beam management on deactivated SCell comes with both pros and cons. Further study is required to decide on beam management on deactivated SCell.    
Proposal 2: RAN4 to further study to decide on supporting beam management on deactivated SCell.
Option 2: Activation of TCI states is not part of Scell activation
To support this option UE should support beam management on deactivated SCell. When activation of TCI states is not part of SCell activation, main issue is UE don’t know in which beam to receive the PDCCH/PDSCH as TCI state indication hasn’t received from network during SCell activation procedure. To overcome this as stated in WF, UE and network can assume, PDCCH/PDSCH is QCL-ed with a UE reported beam before receiving the activation command of PDCCH/PDSCH TCI states. Further, UE assumes CSI-RS for CQI is QCL-ed with a UE reported beam before receiving the configuration of TCI states for CSI-RS for CQI.
Scell activation delay when TCI states activation is not part of Scell activation involves MAC CE decode time and application, THARQ and TCSI_Reporting 
TScell_activation = THARQ + 3ms + TCSI_Reporting
Observation 4: Scell activation delay when TCI states activation is not part of SCell activation is TScell_activation = THARQ + 3ms + TCSI_Reporting
Based on the above observations, SCell activation delay is faster when activation of TCI states is not part of Scell activation. However, we feel RAN4 has to study Option 2 further to come to conclusion. We feel, further study is required on how long beam report is valid, mobility effects on this assumption has to be studied. Though Scell activation is faster in option 2, throughput may get affected.  Thus further study is required for deciding between Option 1 and 2. 
Proposal 3: RAN4 to study, how long the beam report is valid and mobility effects on option 2.  
Summary
 Based on the above observations, we feel selection between Option 1 and 2 may not be straight forward as solution may be combination of the two options based on the UE capability, beam management supported or not. We propose,
Proposal 4: Solution can be combination of the two options provided in the WF.  Further clarification on scenario is required

Conclusion
In this contribution, we analysed both the options provided in WF for with and without beam management on deactivated SCell. We analysed pros and cons of both the options and made following proposals,
Proposal 1: SSB based L3-RSRP reporting may be used for beam management on deactivated SCell. Whether it is sufficient or not can be FFS based on beam known condition. 
Proposal 2: RAN4 to further study to decide on supporting beam management on deactivated SCell.
Proposal 3: RAN4 to study, how long the beam report is valid and mobility effects on option 2.  
Proposal 4: Solution can be combination of the two options provided in the WF.  Further clarification on scenario is required 
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