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1. Introduction
As discussed in last RAN4#108 meeting, the WF of eFeRRM has been agreed in [1]. In this paper, we further discuss the remaining issues for FR2 SCell activation enhancement.
2. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion on UE capability for FR2 SCell activation
Issue 4-1-1: UE capability for FR2 unknown SCell activation enhancement

The options we discussed in last meeting were:
	· FFS: 
· to introduce three UE capabilities for FR2 unknown SCell activation enhancement:
· (1) One L3 measurement enhancement capability for unknown SCell activation, to indicate supporting the new L3 report after SCell activation command and using SSB periodicity instead of SMTC
· (2) Two beam sweeping factor reduction capability for L3 and L1, respectively, to indicate beam sweeping factor capability of X1 for cell detection part (X1*Trs) and beam sweeping factor capability of X2 for SSB based L1-RSRP measurement.



Regarding using SSB periodicity instead of SMTC periodicity, in last meeting it was agreed that,
Agreements:
· Use SSB periodicity instead of SMTC periodicity when the SMTC is only configured in MO for enhanced unknown FR2 Scell activation requirement.
In RAN4 #104-bis-e meeting, it was agreed in R4-2217249 that:
Issue 3-1-4: Prioritization enhancement for L1-RSRP measurement of FR2 unknown SCell activation
Agreement:
· L1-RSRP measurement is performed in non-DRX mode even DRX is configured.

To us, these enhancement (use SSB periodicity instead of SMTC and use non-DRX mode for L1-RSRP measurement even DRX is configured) can be treated as a R18 enhancement without capability indication, i.e., optional without capability indication.
According to the previous agreement below,
	Agreement in RAN4#106-bis:
· For unknown FR2 SCell activation enhancement, introduce the UE capability to support Rx beam sweeping factor less than 8 for cell detection part and SSB based L1-RSRP measurement.
· if UE has full set (N=8) of beam sweeping during AGC settling part during FR2 unknown SCell activation procedure.
· Introduce beam sweeping factor capability of X1 for cell detection part (X1*Trs) and beam sweeping factor capability of X2 for SSB based L1-RSRP measurement
· Beam sweeping factor capability X1/X2 are two independent capabilities  
· Note: above enhancement only applies for FR2 unknown SCell activation enhancement
· Note: How to capture in spec can be discussed in CR stage
· The candidate values for X1/X2 are FFS
Agreement in RAN4#107:
· Candidates of X1 are {1,2,4,6}
· Candidates of X2 are {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



For L3 report during SCell activation and beam sweeping factor reduction, the following UE capabilities can be considered,
· (1) Per-UE optional capability to indicate supporting the new L3 report after SCell activation command for unknown SCell activation enhancement, for either FR1 SCell or FR2 SCell or both.
· (2) Two beam sweeping factor reduction capability for L3 and L1 in FR2-1 only, respectively, to indicate beam sweeping factor capability of X1 for cell detection part (X1*Trs) and beam sweeping factor capability of X2 for SSB based L1-RSRP measurement.
The draft feature group is summarized as following.
Proposal 1: the UE capability for unknown SCell activation enhancement is defined as:
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	Features
	Index
	Feature group
	Components
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	x.
RRM_enh3
	x-1
	L3 measurement report for unknown SCell activation
	Support of reporting valid L3 measurement results for the target being-activated SCell after receiving the SCell activation command
	Yes
	N/A
	UE does not support reporting valid L3 measurement results after receiving the SCell activation command
	Per UE
	No
	No
	NA
	UE is required to meet the shortened SCell activation delay requirement in TS38.133 [section 8.x.y] if the feature is supported.
	Optional with capability signaling

	x.
RRM_enh3
	x-2
	Beam sweeping factor reduction for cell detection during FR2-1 unknown SCell activation
	Support of reducing beam sweeping factor for cell detection if UE has full set (N=8) of beam sweeping during AGC settling part during FR2-1 unknown SCell activation procedure
	Yes
	N/A
	UE does not support beam sweeping factor reduction for cell detection during FR2-1 unknown SCell activation
	Per Band
	TDD only
	FR2 only
	NA
	UE is required to meet the shortened SCell activation delay requirement in TS38.133 [section 8.x.y] if the feature is supported.

Candidate values for beam sweeping reduction are 1,2,4, or 6.
	Optional with capability signaling

	x.
RRM_enh3
	x-3
	Beam sweeping factor reduction for SSB based L1-RSRP measurement during FR2-1 unknown SCell activation
	Support of reducing beam sweeping factor for SSB based L1-RSRP measurement if UE has full set (N=8) of beam sweeping during AGC settling part during FR2-1 unknown SCell activation procedure
	Yes
	N/A
	UE does not support beam sweeping factor reduction for SSB based L1-RSRP measurement during FR2-1 unknown SCell activation
	Per Band
	TDD only
	FR2 only
	NA
	UE is required to meet the shortened SCell activation delay requirement in TS38.133 [section 8.x.y] if the feature is supported.

Candidate values for beam sweeping reduction are 0,1,2,3,4,5,6, or 7.
	Optional with capability signaling

	x.
RRM_enh3
	x-4
	Measurement interval enhancement for unknown SCell activation
	(1)Support of using SSB periodicity instead of SMTC periodicity for the measurement interval during  unknown SCell activation when the SMTC is only configured in MO for enhanced unknown Scell activation requirement
(2) Support of performing L1-RSRP measurement in non-DRX mode even DRX is configured during  unknown SCell activation
	Yes
	N/A
	(1)UE does not using SSB periodicity instead of SMTC periodicity for the measurement interval during  unknown SCell activation when the SMTC is only configured in MO for enhanced unknown Scell activation requirement.
(2)UE does not support performing L1-RSRP measurement in non-DRX mode even DRX is configured during  unknown SCell activation
	Per UE
	No
	No
	NA
	UE is required to meet the shortened SCell activation delay requirement in TS38.133 [section 8.x.y] if the feature is supported.
	Optional without capability signaling from Rel-18



3. Discussion on other enhancement for SCell activation
Another issue from last meeting was about FR1 unknown SCell activation enhancement.
	Issue 4-2-3: FR1 unknown SCell activation enhancement
· FFS: 
· the enhancement with L3 measurement report after SCell activation command can be used for FR1 SCell unknown activation delay.
· with L3 measurement report after SCell activation command, the L3 part (Trs) and L1 part (TL1-RSRP,measure + TL1-RSRP,report) can be removed from FR1 SCell activation delay requirements.
· if it is agreed to use SSB periodicity instead of SMTC periodicity for FR2 SSB periodicity instead of SMTC periodicity, this can also be used for FR1 SCell activation delay.  



The L3 report can help to shorten the unknown SCell activation delay by reducing the AGC settling time, cell detection/measurement time, and L1 measurement time, and it can also be applied to FR1 unknown SCell activation case. And same as FR2 case, we think UE can use SSB periodicity instead of SMTC periodicity when the SMTC is only configured in MO for enhanced unknown FR2 Scell activation requirement. 

Proposal 2: the FR2 unknown SCell activation enhancement with L3 measurement report after SCell activation command can be reused for FR1 unknown SCell activation enhancement.
Proposal 3: use SSB periodicity instead of SMTC periodicity when the SMTC is only configured in MO for enhanced unknown FR1 Scell activation requirement.
4. Conclusion

In this paper, we further discuss the remaining issues for FR2 SCell activation enhancement.

Proposal 1: the UE capability for unknown SCell activation enhancement is defined as in section 2.
Proposal 2: the FR2 unknown SCell activation enhancement with L3 measurement report after SCell activation command can be reused for FR1 unknown SCell activation enhancement.
Proposal 3: use SSB periodicity instead of SMTC periodicity when the SMTC is only configured in MO for enhanced unknown FR1 Scell activation requirement.
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