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Introduction
At RAN4#107 and RAN4#108 meetings, it was agreed the R18 enhancement solutions are also applicable to PUCCH SCell activation and multiple SCell activation and the following agreements were reached in [1]. In this paper, we are discussing how to apply these solutions to these scenarios.
Discussion
Multiple SCell activation
In RAN4#108 meeting, a consensus was reached to explore the L3 report solution for multiple SCell activation but the requirement will be defined limiting to the case where all the to-be-activated SCells are on the same band for simplicity.  
Issue 1-1: 	Enhancement for multiple FR2 unknown SCells’ activation
Agreements:
· Define requirements for multiple SCell activation (with and without PUCCH SCell) considering at least enhancement of L3 measurement reporting triggered by SCell activation command when all to-be-activated SCells are in the same band.
· Note: If requirements are not finalized in RAN4 #109 then they will be deprioritized
If all the to-be-activated SCells are on the same FR2 band, the activation delay for activating these multiple SCells is the same as the enhanced FR2 SCell activation delay in clause 8.3.x provided the UE triggers the L3 report after SCell activation command for at least one of the SCells to be activated. Otherwise, if none of the FR2 multiple SCells are reported in the L3 report after SCell activation command, the activation delay for activating these multiple SCells is the same as the single SCell activation delay in clause 8.3.2. 
Proposal 1: If all the to-be-activated SCells belong to FR2 and on the same band, the activation delay for activating these multiple SCells is:
· the same as the enhanced FR2 SCell activation delay in clause 8.3.x provided the UE triggers the L3 report for at least one of the SCells to be activated after SCell activation command, or 
· the same as the single SCell activation delay in clause 8.3.2, otherwise.
In last meeting, it was agreed the R18 SCell activation enhancement is also applicable to FR1 hence the case of multiple SCell activation on the same FR1 band is also discussed here. 
In the context of legacy multiple SCell activation, it has been presumed that multiple SCells may be activated via a single MAC command. However, in the scenario involving FR1 multiple SCells, it has been observed that the activation delay experiences a linear increment corresponding to the quantity of unknown to-be-activated SCells which is defined as below: 
	[bookmark: _Hlk149657023]Tactivation_time_multiple_scells is:
-	6ms + TFirstSSB_MAX_multiple_scells + TSMTC_MAX_multiple_scells + Trs*N1 + TL1-RSRP,measure + TL1-RSRP,report + THARQ + max(Tuncertainty_MAC_multiple_scells + TFineTiming + 2ms, Tuncertainty_SP_multiple_scells), if semi-persistent CSI-RS is used for CSI reporting,
-	3ms + TFirstSSB_MAX_multiple_scells + TSMTC_MAX_multiple_scells + Trs*N1 + TL1-RSRP,measure + TL1-RSRP,report + max(THARQ + Tuncertainty_MAC_multiple_scells + 5ms + TFineTiming, Tuncertainty_RRC_multiple_scells + TRRC_delay), if periodic CSI-RS is used for CSI reporting.
Where,
N1 is the number counting for parallel FR1 unknown to-be-activated SCell(s) only except the ones which fulfilled the following conditions:
-	contiguous to an active serving cell in the same band, or to a known SCell in the same band being activated by the same MAC PDU, and
-	A single SSB is used in the unknown SCell; or multiple SSBs are used in the unknown SCell and TCI state indication for PDCCH is provided by the same MAC PDU used for SCell activation; and
-	its ssb-PositionInBurst is same as the one of contiguous FR1 known cell or contiguous FR1 active serving cell, and
-	its RTD with contiguous FR1 known cell or contiguous FR1 active serving cell is smaller than or equal to 260ns with respect to the to-be-activated SCell’s SSB numerology and its reception power difference with contiguous FR1 known cell or contiguous FR1 active serving cell is smaller than or equal to 6dB, and
-	its SMTC offset is same as the one of contiguous FR1 known cell or contiguous FR1 active serving cell



For each unknown SCell in FR1, cell search is assumed as part of activation when the SCell is not contiguous to any of the active serving cells or to a known SCell being activated in the same band. Besides, a sequential cell search is assumed for activating all these unknown SCells hence large activation delay is expected. 
Observation #1: When activating multiple FR1 SCells, the activation delay is linearly increasing with the number of unknown to-be-activated SCells i.e., N1 for cell search.
[bookmark: _Hlk149657104]When L3 report-based solution is considered for multiple SCell activation, if the unknown to-be-activated SCells are contiguous together, and a valid L3 measurement result has been reported for any of them, then in this case the one cell search criteria is met, and the cell search timing can be shared between all the unknown contiguous SCells. In other words, the unknown SCell can inherit timing information of the reported contiguous SCells. The scaling factor N1 needs to be adapted to reflect the benefits from sending L3 report. Also, based on RAN2 reply, regarding reusing the same “MeasurementReportmessage” for reporting L3 measurement result and the fact that all serving cells’ L3 measurement results are included in this report, the N1 definition shall be adapted. For instance, we may define N′1 as the number of unknown to-be-activated SCells which are encompassed within the latest L3 report. Then, N1 shall not count for the FR1 unknown to-be-activated SCells which have been reported or contiguous to the SCells reported in the L3 report after SCell activation command. 
By doing so, Tactivation_time_multiple_scells can be updated as below:
	Tactivation_time_multiple_scells is:
-	6ms + TFirstSSB_MAX_multiple_scells + TSMTC_MAX_multiple_scells + Trs*( N1 - N′1)+ TL1-RSRP,measure + TL1-RSRP,report + THARQ + max(Tuncertainty_MAC_multiple_scells + TFineTiming + 2ms, Tuncertainty_SP_multiple_scells), if semi-persistent CSI-RS is used for CSI reporting,
-	3ms + TFirstSSB_MAX_multiple_scells + TSMTC_MAX_multiple_scells + Trs*( N1 - N′1) + TL1-RSRP,measure + TL1-RSRP,report + max(THARQ + Tuncertainty_MAC_multiple_scells + 5ms + TFineTiming, Tuncertainty_RRC_multiple_scells + TRRC_delay), if periodic CSI-RS is used for CSI reporting.



Proposal 2: For multiple SCells on FR1, the adaptation of the "N1" definition is required to align with the advantages derived from sending an L3 report after SCell activation command.
Proposal 3: N1 shall not count for the FR1 unknown to-be-activated SCells which have been reported or contiguous to the SCells reported in the L3 report after SCell activation command. 

PUCCH SCell activation
For PUCCH SCell activation, the activation delay has been defined based on the SCell activation time Tactivation_time for activating a downlink only SCell. When R18 enhancement solutions are applied, the PUCCH SCell can also benefit from sending L3 report and/or the UE capability indication of smaller beam sweeping factors. This can be reflected by referring to the enhanced SCell activation delay in the new clause 8.3.x for UE configured with [reportOnactivation] as exampled in [2].  
Proposal 4: R18 enhancement solutions are applicable to PUCCH SCell activation by referring to the enhanced SCell activation delay in the new clause 8.3.x for UE configured with [reportOnactivation]. 
Another aspect on PUCCH SCell activation is PL-RS measurement. t the RAN4#107 meeting, a consensus was reached that the UE would consistently be required to measure PL-RS for the activation of the PUCCH SCell, hence 3 samples of PL-RS measurement was introduced. During the discussion, it became evident that the L3 measurement results could not be employed by the UE for pathloss estimation. This limitation arose from the fact that L3 measurements are typically conducted utilizing wide beams, whereas the measurement of PL-RS necessitates the use of narrow beams.
In R18, UE is allowed to indicate smaller beam sweeping factor (X1, X2) to reduce the SCell activation delay. In particular, the UE may indicate X2=0 hence the SSB-based L1 measurement is skipped for unknown SCell activation. In this case, the L1-RSRP report is derived from L3 measurement during former SCell activation steps e.g. AGC and time/ frequency synchronization. This implies there is little difference between the L3 and L1 measurement results or the UE is able to derive a narrow-beam based measurement result directly from the wide-beam based measurement. In any case, the dedicated measurement using narrow-beam is not needed. 
Observation #2: When the UE indicates X2=0, the L1-RSRP report is derived from L3 measurement during former SCell activation steps without dedicated narrow-beam based measurements.
Issue 1-2-2: Beam sweeping factor enhancement in L3 and L1 part of FR2 unknown SCell activation (not related with WI of FR2 multi-Rx chain DL reception)
· Agreement:
· X1= {1,2,4,6}
· X2= {0,1,2,3,4,5,6,7}
· If X1 is absent, beam sweeping factor for cell detection part is 8
· If X2 is absent, beam sweeping factor for SSB-based L1 measurement is 8
We believe such capability is also applicable to PL-RS measurement. As the target pathloss reference signal determination is based on the latest L3/L1 RSRP measurement reporting, the UE may be able to skip the dedicated PL-RS measurement using narrow-beam and instead determine the pathloss estimation based on the L3/L1 RSRP reporting. In another word, if the UE indicates X2=0, the PL-RS measurement shall be skipped during PUCCH SCell activation.
Proposal 5: If the UE indicates X2=0, the PL-RS measurement shall be skipped during PUCCH SCell activation.  

Conclusion
This contribution discusses the R18 enhancements for other SCell activation scenarios. The observations and proposals are summarized as below:  
Proposal 1: If all the to-be-activated SCells belong to FR2 and on the same band, the activation delay for activating these multiple SCells is:
· the same as the enhanced FR2 SCell activation delay in clause 8.3.x provided the UE triggers the L3 report for at least one of the SCells to be activated after SCell activation command, or 
· the same as the single SCell activation delay in clause 8.3.2, otherwise.
Observation #1: When activating multiple FR1 SCells, the activation delay is linearly increasing with the number of unknown to-be-activated SCells i.e., N1 for cell search.
Proposal 2: For multiple FR1 SCells, the adaptation of the "N1" definition is required to align with the advantages derived from sending an L3 report after SCell activation command.
Proposal 3: N1 shall not count for the FR1 unknown to-be-activated SCells which have been reported or contiguous to the SCells reported in the L3 report after SCell activation command. 
Proposal 4: R18 enhancement solutions are applicable to PUCCH SCell activation by referring to the enhanced SCell activation delay in the new clause 8.3.x for UE configured with [reportOnactivation]. 
Observation #2: When the UE indicates X2=0, the L1-RSRP report is derived from L3 measurement during former SCell activation steps without dedicated narrow-beam based measurements.
Proposal 5: If the UE indicates X2=0, the PL-RS measurement shall be skipped during PUCCH SCell activation.  
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