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Introduction
At RAN#95e meeting, a R18 WI Even Further RRM enhancement for NR and MR-DC was approved in [1]. The objectives are listed as below. In this paper, we are discussing the scenarios where the SCell activation delay need to be reduced and the potential problems we may need solve in R18.
4.1	Objective of SI or Core part WI or Testing part WI
The following objectives are considered in this WI:
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]FR2 SCell activation delay reduction
· Identify cases where FR2 SCell activation delay can be reduced (e.g., unknown target cell cases), and specify reduced delay requirements for such cases, including but not limited to [RAN4]
· Study and, if feasible, enhance cell detection for unknown SCell and time/frequency tracking
· Study and, if feasible, enhance L1-RSRP measurement delay reduction on target SCell
· Note: Subject to RAN4’s agreement, the technical solutions can be extended to other general RRM requirements if applicable.
· Specify if needed, reference signal enhancement and/or signaling enhancement for the UE to meet the enhanced delay requirements [RAN4, RAN2]
· Note: No RAN1 work, i.e. introducing new RS, is expected.
· Note: the technical solutions can be extended to FR1, when applicable
· Define RRM requirements for FR1-FR1 NR-DC scenarios [RAN4] 
· RRM requirements include the number of serving carriers, PSCell addition/release delay requirement, PSCell change and conditional PSCell change delay, scheduling availability, and CSSF. Other Rel-15 requirements are not precluded and are subject to WI stage discussion.
· For R16 and R17 features, RRM requirements for FR1-FR1 NR-DC including HO with PSCell, SCG activation/deactivation and CPAC.
·  Note: no other R16/17 features are considered
FR2 SCell activation delay reduction
In TS38.133, the SCell activation delay requirement has been defined based on known/unknown conditions. The known condition for the FR2 SCell is cited as below. 
For the first SCell activation in FR2 bands, the SCell is known if it has been meeting the following conditions:
-	During the period equal to 4s for UE supporting power class 1/5 and 3s for UE supporting power class 2/3/4 before UE receives the last activation command for PDCCH TCI, PDSCH TCI (when applicable) and semi-persistent CSI-RS for CQI reporting (when applicable):
-	the UE has sent a valid L3-RSRP measurement report with SSB index 
-	SCell activation command is received after L3-RSRP reporting and no later than the time when UE receives MAC-CE command for TCI activation
-	During the period from L3-RSRP reporting to the valid CQI reporting, the reported SSBs with indexes remain detectable according to the cell identification conditions specified in clauses 9.2 and 9.3, and the TCI state is selected based on one of the latest reported SSB indexes.
Otherwise, the first SCell in FR2 band is unknown.
According to the text, the SCell is considered as known if the UE has sent a valid L3-RSRP measurement report within a time period equal to 4s or 3s dependent on the UE power class. The known condition is based on a time constraint 3/4s of L3-RSRP reporting, hence the UE would have to start from cell detection if the reporting has been sent earlier than the time period. However, how long the L3-RSRP reporting has been sent does not reflect the validity of the reporting. Instead, as long as the remaining conditions are fulfilled i.e. reported SSBs with indexes remains detectable, and the TCI state is selected based on one of the latest reported SSB indexes, the latest L3-RSRP reporting is still valid and can be used to facilitate the SCell activation. From UE point of view, if the reported SSBs remains detectable, it makes no sense for the UE to repeat cell detection just because of the expiry of the time constraint. The UE could have been able to take the SCell as known to speed up the SCell activation process. Therefore, the time constraint of L3-RSRP reporting in known/unknown condition needs to be revisited to reduce the FR2 SCell activation delay.  
Observation 1: The known condition is based on a time constraint of 3/4s of L3-RSRP reporting. 
Observation 2: The latest L3-RSRP reporting is still valid as long as the remaining conditions are fulfilled i.e. reported SSBs with indexes remains detectable, and the TCI state is selected based on one of the latest reported SSB indexes.
Proposal 1: The 3/4s time constraint of L3-RSRP reporting in known/unknown condition needs to be revisited to reduce the FR2 SCell activation delay.
In addition, the UE is experiencing the worst FR2 SCell activation delay when activating an unknown SCell. Based on the discussion, the UE needs a long activation time including cell detection with beam sweeping, beam measurement and reporting before the network is able to activate the TCI state based on the received beam information.  
	If the PCell/PSCell and the target SCell are configured as FR1-FR2 CA or if the PCell/PSCell and the target SCell are in a FR2 band pair with independent beam management, and the target SCell is unknown to UE and semi-persistent CSI-RS is used for CSI reporting, provided that the side condition Ês/Iot ≥ -2dB is fulfilled, then Tactivation_time is:
-	6ms + TFirstSSB_MAX + 15*TSMTC_MAX + 8*Trs  + TL1-RSRP, measure + TL1-RSRP, report  + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP).
	If the PCell/PSCell and the target SCell are configured as FR1-FR2 CA or if the PCell/PSCell and the target SCell are in a FR2 band pair with independent beam management, and the target SCell is unknown to UE and periodic CSI-RS is used for CSI reporting, provided that the side condition Ês/Iot ≥ -2dB is fulfilled, then Tactivation_time is:
-	3ms + TFirstSSB_MAX + 15*TSMTC_MAX + 8*Trs + TL1-RSRP, measure + TL1-RSRP, report + max {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}.
The known/unknown condition is currently based on the L3-RSRP reporting. However, a UE is required to perform intra-frequency L3 measurement on deactivated PUCCH SCell according to TS 38.133 section 9.2.5.1. The UE most likely have detected the SCell and acquired the L3-RSRP measurement result at the time of activation although not yet be able to send the reporting. In this case, it is unnecessary for the UE to repeat cell detection when activating the SCell. The UE should be able to take the SCell as known and use the latest L3 measurement available to speed up the SCell activation. The concern is on network side as the network has no knowledge about the latest measurement status at the UE. Therefore, some alignment on the up-to-date known/unknown status of the to-be-activated SCell shall be considered to determine the FR2 SCell activation delay.          
Observation 3: The UE is required to perform intra-frequency L3 measurement on deactivated PUCCH SCell according to TS 38.133 section 9.2.5.1.
Observation 4: Network has no knowledge about the latest measurement status at the UE.   
Proposal 2: Some alignment on the up-to-date known/unknown status of the to-be-activated SCell shall be considered to determine the FR2 SCell activation delay.
In this work item, the objectives have been targeting the FR2 SCell activation delay reduction. The key reason is that no data transmission is scheduled within the activation period hence the system capacity of the to-be-activated SCell cannot be utilized during the whole activation procedure. The UE also has to wait until the end of the SCell activation to be able to benefit from the additional new SCell. However, the UE has been able to monitor the PDCCH of SCell after downlink synchronization and thus is ready for data transmission. There is opportunity to schedule the UE earlier before the end of SCell activation i.e. sending the valid CSI reporting. It is understood the UE may continue the channel measurement and the data transmission is expected on the refined beams. But this does not prevent the data transmission based on the rough beam information available at the network. With such earlier data transmission within the activation period, the negative impact due to SCell activation is minimized and the UE can expect a better system performance. Therefore, the potential to enable earlier data transmission within the activation period needs to be studied. 
Observation 5: The UE is able to monitor the PDCCH of SCell after downlink synchronization and thus is ready for data transmission before the end of SCell activation.
Proposal 3: The potential to enable earlier data transmission within the activation period needs to be studied. 
Conclusion
This contribution discusses the scenarios where the SCell activation delay need to be reduced and the potential problems we may need solve in R18. The observations and proposals are summarized as below:  
Observation 1: The known condition is based on a time constraint of 3/4s of L3-RSRP reporting. 
Observation 2: The latest L3-RSRP reporting is still valid as long as the remaining conditions are fulfilled i.e. reported SSBs with indexes remains detectable, and the TCI state is selected based on one of the latest reported SSB indexes.
Proposal 1: The 3/4s time constraint of L3-RSRP reporting in known/unknown condition needs to be revisited to reduce the FR2 SCell activation delay.
Observation 3: The UE is required to perform intra-frequency L3 measurement on deactivated PUCCH SCell according to TS 38.133 section 9.2.5.1.
Observation 4: Network has no knowledge about the latest measurement status at the UE.   
Proposal 2: Some alignment on the up-to-date known/unknown status of the to-be-activated SCell shall be considered to determine the FR2 SCell activation delay.
Observation 5: The UE is able to monitor the PDCCH of SCell after downlink synchronization and thus is ready for data transmission before the end of SCell activation.
Proposal 3: The potential to enable earlier data transmission within the activation period needs to be studied. 
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