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1. Introduction
In Rel-17 RRM enhancement, the requirements for PUCCH SCell activation with multiple SCell were define. However, it was identified that the existing requirements can not apply to some scenarios. In this contribution, we provide our views on this issue.
2. Discussion
In the existing requirements for PUCCH SCell activation with multiple SCells, the delay requirements are quoted as follows:
	Tdelay_multiple_SCells_other_SCell   is the SCell activation delay for other SCell when the other SCell is activated with multiple SCells and is given by Tactivation_time_multiple_scells +TCSI_Reporting.
Tdelay_multiple_SCells_PUCCH_SCell = Tactivation_time_multiple_scells + max ((TFirst_available_CSI + TCSI_processing), (T1+T2+T3), 3*Ttarget_PL-RS) + TCSI_reporting_after
-	If UE has a Valid TA for transmitting on PUCCH SCell, 
-	A TA is considered to be valid provided that the TimeAlignmentTimer [2] associated with the TAG containing the PUCCH SCell is running.
	Tdelay_multiple_SCells_PUCCH_SCell = Tactivation_time_multiple_scells + 3*Ttarget_PL-RS + TCSI_Reporting 
-	If UE do not have valid TA for PUCCH SCell, 
	Tdelay_multiple_SCells_PUCCH_SCell = Tactivation_time_multiple_scells + max ((TFirst_available_CSI + TCSI_processing), (T1+T2+T3), 3*Ttarget_PL-RS) + TCSI_reporting_after
Where:
[bookmark: _Hlk127362768]-	Tactivation_time_multiple_scells is the target SCell activation delay in millisecond in multiple SCell activation scenario as specified in section 8.3.7.




For multiple SCell activation requirement specified in section 8.3.7, it was assumed that Cell search procedure is not needed for a to-be-activated FR2 Cell since it is either a known cell or it has active serving cell or known to-be-activated Cell in the same band, which is shown as follows:
	If the SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band, then Tactivation_time_multiple_scells is same as single SCell activation delay requirement as defined in clause 8.3.2.
	If the SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band, if the UE is not provided with any SMTC for the target SCell, Tactivation_time_multiple_scells is same as single SCell activation delay requirement as defined in clause 8.3.2
	If the SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1:
	If the target SCell is known to UE and semi-persistent CSI-RS is used for CSI reporting, then Tactivation_time_multiple_scells is same as single SCell activation delay requirement as defined in clause 8.3.2.
	If the target SCell is known to UE and periodic CSI-RS is used for CSI reporting, then Tactivation_time_multiple_scells is same as single SCell activation delay requirement as defined in clause 8.3.2.
	If 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_multiple_scells is:
-	3 ms + max(Tuncertainty_MAC_multiple_scells +TFineTiming + 2ms, Tuncertainty_SP_multiple_scells), if on the same band UE also has at least one parallel to-be-activated SCell which is FR2 known Scell. Tuncertainty_MAC_multiple_scells =0 and Tuncertainty_SP_multiple_scells =0 if UE receives the SCell activation command, semi-persistent CSI-RS activation command and TCI state activation commands at the same time. 
	If 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_multiple_scells is:
-	max(Tuncertainty_MAC_multiple_scells + 5ms + TFineTiming, Tuncertainty_RRC_multiple_scells + TRRC_delay-THARQ), if on the same band UE also has at least one parallel to-be-activated SCell which is FR2 known Scell . Tuncertainty_MAC_multiple_scells =0 if UE receives the SCell activation command and TCI state activation commands at the same time.
	The requirements for FR2 unknown SCells apply provided that the parameter ssb-PositionsInBurst is same for the SCell and the known serving cell on the same FR2 band. The activation delay FR2 unknown SCell may be longer if SSB is not in the same half-frame on the SCell and the contiguous FR2 known cell.



Observation 1: In legacy multiple SCell activation requirements as specified in section 8.3.7, it is always assumed that Cell search is not needed for an FR2 to-be-activated SCell.
Thus, when RAN4 defined delay extension for sharing of cell search among cells, only FR1 cell were considered, which is shown as follows:
	[bookmark: _Hlk127355790]	N1 is the number counting for parallel FR1 unknown to-be-activated SCell(s) only except the ones which fulfilled the following conditions:



Observation 2: Only sharing of cell search among FR1 Cells are considered in legacy requirements.
However, for PUCCH SCell, the conditions are not valid anymore since the PUCCH SCell is usually the first Cell to be activated in one band.
	-	any to-be-activated unknown non-PUCCH SCell in a different band from to-be-activated PUCCH SCell has active serving cell(s) or known to-be-activated non-PUCCH SCell(s) on the same band. 




Based on the analysis above, it could be observed that the sharing of cell search between FR1 and FR2 PUCCH SCell are not considered in existing requirements.
Observation 3: The sharing of cell search between FR1 and FR2 PUCCH SCell are not considered in existing requirements.
The issue was discussed in last meeting with following agreements [1]:
	Define requirement for FR2 PUCCH SCell activation with FR1 SCell when both FR2 PUCCH SCell and FR1 SCell need cell searching, and consider necessary delay extension based on current requirements




The most straightforward way is to introduce N2 to consider the sharing among FR1 and FR2 SCell together. Considering the beam sweeping of FR2 Cell, the sharing of cell search among FR1 and FR2 PUCCH SCell will cause extremely long delay for FR1 SCell. For instance, extra delay for 8*SMTC will be added for FR1 SCell activation delay. Thus, it is suggested to keep the delay requirements for FR1 SCell unchanged, and add extra delay for FR2 PUCCH Cell. We provide following text proposals to fixed issue, which is also shown in our companied CR.
	Tdelay_multiple_SCells_PUCCH_SCell = Tactivation_time_multiple_scells + max ((TFirst_available_CSI + TCSI_processing), (T1+T2+T3), Tmeas) + TCSI_reporting_after
Where:
-	Tactivation_time_multiple_scells is the target SCell activation delay in millisecond in multiple SCell activation scenario as specified in section 8.3.7.
-	If the to-be-activated FR2 PUCCH SCell is unknown without active serving cell(s) or known to-be-activated non-PUCCH SCell (s) on the same band, Tactivation_time_multiple_scells  is the SCell activation delay in milliseconds for FR2 PUCCH SCell equal to Tactivation_time + TFR1_N1,
-	Tactivation_time is specified in section 8.3.2, and
-	TFR1_N1 is the maximum value of TFirstSSB_MAX_multiple_scells + TSMTC_MAX_multiple_scells+Trs*N1 for SCells counted in N1 as defined in 8.3.7.
-	Otherwise, Tactivation_time_multiple_scells is the target SCell activation delay in millisecond in multiple SCell activation scenario as specified in section 8.3.7.




More specifically, the meaning of this TFR1_N1 is to introduce the uncertainty which is the longest time for any to-be-activated FR1 SCell to complete the Cell searching, and after that we can assume that the single Cell activation requirments for an FR2 SCell can apply.
Proposal 1: Update the requirements as following:
	Tdelay_multiple_SCells_PUCCH_SCell = Tactivation_time_multiple_scells + max ((TFirst_available_CSI + TCSI_processing), (T1+T2+T3), Tmeas) + TCSI_reporting_after
Where:
-	Tactivation_time_multiple_scells is the target SCell activation delay in millisecond in multiple SCell activation scenario as specified in section 8.3.7.
-	If the to-be-activated FR2 PUCCH SCell is unknown without active serving cell(s) or known to-be-activated non-PUCCH SCell (s) on the same band, Tactivation_time_multiple_scells  is the SCell activation delay in milliseconds for FR2 PUCCH SCell equal to Tactivation_time + TFR1_N1,
-	Tactivation_time is specified in section 8.3.2, and
-	TFR1_N1 is the maximum value of TFirstSSB_MAX_multiple_scells + TSMTC_MAX_multiple_scells+Trs*N1 for SCells counted in N1 as defined in 8.3.7.
-	Otherwise, Tactivation_time_multiple_scells is the target SCell activation delay in millisecond in multiple SCell activation scenario as specified in section 8.3.7.





3. Conclusions
Observation 1: In legacy multiple SCell activation requirements as specified in section 8.3.7, it is always assumed that Cell search is not needed for an FR2 to-be-activated SCell.
Observation 2: Only sharing of cell search among FR1 Cells are considered in legacy requirements.
Observation 3: The sharing of cell search between FR1 and FR2 PUCCH SCell are not considered in existing requirements.
Proposal 1: Update the requirements as following:
	Tdelay_multiple_SCells_PUCCH_SCell = Tactivation_time_multiple_scells + max ((TFirst_available_CSI + TCSI_processing), (T1+T2+T3), Tmeas) + TCSI_reporting_after
Where:
-	Tactivation_time_multiple_scells is the target SCell activation delay in millisecond in multiple SCell activation scenario as specified in section 8.3.7.
-	If the to-be-activated FR2 PUCCH SCell is unknown without active serving cell(s) or known to-be-activated non-PUCCH SCell (s) on the same band, Tactivation_time_multiple_scells  is the SCell activation delay in milliseconds for FR2 PUCCH SCell equal to Tactivation_time + TFR1_N1,
-	Tactivation_time is specified in section 8.3.2, and
-	TFR1_N1 is the maximum value of TFirstSSB_MAX_multiple_scells + TSMTC_MAX_multiple_scells+Trs*N1 for SCells counted in N1 as defined in 8.3.7.
-	Otherwise, Tactivation_time_multiple_scells is the target SCell activation delay in millisecond in multiple SCell activation scenario as specified in section 8.3.7.
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