3GPP TSG-RAN WG4 Meeting #110	R4-2401463
Athens, Greece, February 26 – March 1, 2024

Source:	Nokia, Nokia Shanghai Bell 
Title:	(NR_RRM_enh2-Core) Multiple SCell activation with FR2 unknown PUCCH SCell
Agenda item:	5.2.3
Document for:	Discussion
1 Introduction
At RAN4#109 meeting, the multiple SCell activation with unknown PUCCH SCell was discussed. It was agreed the scenario is missing from existing specification and the SCell activation delay requirement needs to be defined [1]. In this paper, we present our views on this issue. 
RAN4#109 R17 maintenance ad hoc minutes (R4-2321335): 
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
In Huawei’s paper, they propose extending the SCell activation delay by TFR1_N1 assuming FR1 and FR2 SCells are sharing the same searcher for cell detection. This follows the current assumption of multiple SCell activation in 38.133 section 8.3.7, i.e. there is only one cell searcher for all SCells hence cell detection if needed is performed in sequence on the relevant SCells. This would further increase the SCell activation delay for not only PUCCH SCell but also the SCells in the secondary PUCCH group if unknown PUCCH SCell needs cell detection procedure. 

2 Discussion
In the last meeting a problem was identified that the cell activation delay for activating an unknown PUCCH SCell with multiple SCells is missing in current specification. The current assumption is that Cell search is not needed for an FR2 to-be-activated SCell. Furthermore, cell search is not considered to be shared among FR1 and FR2 PUCCH SCell.  Thus, if the SCell is unknown in FR2, this means there is always some other SCells on the same band providing the timing info. Hence, existing multiple SCell activation didn’t consider the scenario where FR2 SCell is unknown and requires cell detection.
Currently there is no requirement for the scenario of multiple SCell activation with FR2 unknown PUCCH and FR1 SCells when cell search is needed for all SCells. Based on the current assumption that there is only one searcher for SCells, the cell search should be done sequentially for the PUCCH SCell and other FR1 SCells which yields an extended delay for activation of multiple SCells with PUCCH  (Tdelay_multiple_SCells_PUCCH_SCell) as below:
	-	6ms + TFirstSSB_MAX_multiple_scells + TSMTC_MAX_multiple_scells +8*Trs + N1 *Trs+ 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 + 8*Trs+  N1 *Trs + 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 refers to the number of unknown to-be activated FR1 SCells as defined in 8.3.7.
However, with some assumptions, if the UE is capable of performing cell search for different FRs in parallel, i.e., the UE has separate searchers for FR1 and FR2 SCells, or can use the searcher dedicated to PCell for SCell’s cell search, the activation time for multiple SCells with PUCCH can be reduced. The added cell search time of FR1 unknown SCells (N1 *Trs) can be omitted. As a result, Tdelay_multiple_SCells_PUCCH_SCell is:
	-          6ms + TFirstSSB_MAX_multiple_scells + TSMTC_MAX_multiple_scells +8*Trs + 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 + 8*Trs + 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 1: The cell search part for FR1 and FR2 bands can happen in parallel if the UE has capability of assigning two searchers for multiple SCell activation with FR2 unknown PUCCH SCell.
Proposal 2: Define the PUCCH SCell activation delay for multiple SCell activation with FR2 unknown PUCCH SCell assuming separate cell search on FR1 and FR2. 
3 Conclusion
This contribution discusses the open issues for the enhanced FR2 SCell activation. The observations and proposals are summarized as below:  
[bookmark: _Hlk111024595]Proposal 1: The cell search part for FR1 and FR2 bands can happen in parallel if the UE has capability of assigning two searchers for multiple SCell activation with FR2 unknown PUCCH SCell.
Proposal 2: Define the PUCCH SCell activation delay for multiple SCell activation with FR2 unknown PUCCH SCell assuming separate cell search on FR1 and FR2. 
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