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1. Introduction

In last meeting, there is discussion on FR2 Scell activation delay reduction, and a WF was approved [1]. This contribution provides discussion on L3 enhancement for FR2 SCell activation.
2. Discussion 
For L3 part enhancement based on L3 measurement report, one of the issues is how to determine the measurement result is available or valid. Some companies propose that no need to define criteria to determine the L3 measurement result is available or not for FR2 unknown SCell activation enhancement, since even for the L3 reporting before SCell activation there is no such availability criteria. We have different views. Considering the measurement results are reported to newtwork, it is better to guaratee the validation. For legacy L3 reporting, the reported SS-RSRP, SS-RSRQ, and SS-SINR measurements shall meet the accuracy requirements respectively. Similarly, for L3 measurement report after SCell activation command, the reported SS-RSRP, SS-RSRQ, and SS-SINR measurements shall meet the accuracy requirements.
Proposal 1: for L3 measurement report after SCell activation command, the reported SS-RSRP, SS-RSRQ, and SS-SINR measurements need to meet the accuracy requirements spedified in Clause 10.

If valid L3 measurement results with SSB index are reported, the enhanced SCell activation delay can be reduced. In detail, L3 measurement and L1 measurement can be skipped, i.e., network can perform TCI activation after valid L3 measurement results are reported. In this case, the SCell activation delay could be reduced to 6ms + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP) for the case that semi-persistent CSI-RS is in use. Similarly, for the case that semi-persistent CSI-RS is in use, Tactivation_time is = 3ms + max {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}.
Proposal 2: If valid L3 measurement results with SSB index are reported, L3 measurement and L1 measurement can be skipped.
For FR2 unknown Scell without intra-band serving cell, in detail, there are two cases: semi-persistent CSI-RS is used for CSI reporting, periodic CSI-RS is used for CSI reporting. The existing FR2 Scell activation delay requirements for the two cases are duplicated as following:

· For the case that semi-persistent CSI-RS is in use, 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)

· For the case that semi-persistent CSI-RS is in use, 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 L3 related compoments are TFirstSSB_MAX, 15*TSMTC_MAX and 8*Trs, which are for AGC, cell search, synchronization, and etc. It can be observed that the related delay is very long. According to our analysis, one contributor to the delay is RX beam sweeping. Scaling factor of 8 is assumed in the delay requirements, that is why we have (TFirstSSB_MAX + 15*TSMTC_MAX + 8*Trs). It is necessary to consider enahncement on beam sweeping factor. In RAN4 #105 meeting, it was agreed to specify beam sweeping factor enhancement in L3 part of FR2 unknown SCell activation as UE capability, and the conditions to apply beam sweeping factor enhancement and details of UE capabilities are FFS.
In last meeting, further progress was reached. The agreements in last meeting are duplicated as following. The key point is that if UE has full set (N=8) of beam sweeping during AGC settling part, the Rx beam sweeping factor for cell detection and L1-RSRP measurement can be reduced, which is X1 and X2 respectively.
	Agreements in last meeting:
Sub-topic 1-2 Beam related enhancement for L3 part

Issue 1-2-1: Beam sweeping factor enhancement in L3 part of FR2 unknown SCell activation (not related with WI of FR2 multi-Rx chain DL reception)

Issue 2-1-1: Beam sweeping factor enhancement in L1-RSRP measurement of FR2 unknown SCell activation (not related with WI of FR2 multi-Rx chain DL reception)

Agreement for issue 1-2-1 and 2-1-1:

· For unknown FR2 SCell activation enhancement, introduce the UE capability to support Rx beam sweeping factor can be less than 8 for cell detection part of L3 and SSB based L1-RSRP measurement.

· if UE has full set (N=8) of beam sweeping during AGC settling part in L3.

· Beam sweeping factor capability of X1 for cell detection part (X1*Trs) of L3 and beam sweeping factor capability of X2 for SSB based L1-RSRP measurement

· FFS on capability indication for X1 and X2  

· Note: above enhancement only applies for FR2 unknown SCell activation enhancement

Sub-topic 1-3 AGC/Cell measurement/synchronization sample number related enhancement for L3 part

Issue 1-3-3: enhancement of “8*Trs” part of current FR2 unknown SCell activation delay

Agreement:

· To keep “X1*Trs” part of current FR2 unknown SCell activation delay in the delay requirement for FR2 SCell activation enhancment.

· X1 can be less than 8  in the beam sweeping factor reduction discussion for cell detection stage in L3 part based on UE capability.


As for how to determine the value of X1 and X2, design for previous release can be considered as baseline. In Rel-17, enhancement of scaling factor on RX beam sweeping is introduced. For FR2 HST, the value of scaling factor is 2 or 6 pending on the different deployment. In Rel-17 positioning WI, it was agreed to introduce lower Rx beam sweeping factor (<8) to reduce the PRS measurement latency for FR2 positioning frequency layers. And the candidate Rx beam sweep numbers for reduced Rx beam sweeping factor (<8) UE capability are {1, 2, 4, 6}. Both of the reduced RX beam sweeping factor can be considered as baseline to reduce the Scell activation delay. 
Proposal 3: for the value of X1, it is proposed to select from {1, 2, 4, 6}, whether to support some of the values or to support all the values can be further discussed. 
For FR2 SCell activation enhancement, in RAN4 #105 meeting, it was agreed that RAN4 to not consider reusing timing and Rx beam to target unknown FR2 SCell based on QCLed type C/D information from an inter-band active serving cell due to the concerns on Rx beam mapping for different FR2 bands. But for FR1 SCell activation enhancement, RAN4 to discuss the feasibility of reusing timing information to target unknown FR1 SCell from an FR1 inter-band active serving cell. From our point of view, it is feasible to reuse timing information to target unknown FR1 SCell from an FR1 inter-band active serving cell. If the RTD between active serving cell and the being-active SCell is within a certain threshold, it can be considered as time allignment, the cell detection part in SCell activation delay can be skipped. Similarly, if the power difference between active serving cell and the being-active SCell is within a certain threshold, the AGC part in SCell activation delay can be skipped.
Proposal 4: for FR1 SCell activation,  if the RTD between active serving cell and the being-active SCell is within a certain threshold, and the power difference between active serving cell and the being-active SCell is within a certain threshold, the cell detection part and AGC part can be skipped.
3. Conclusion
This contribution provides discussion on L3 enhancement for FR2 Scell activation delay reduction. The proposals are:
Proposal 1: for L3 measurement report after SCell activation command, the reported SS-RSRP, SS-RSRQ, and SS-SINR measurements need to meet the accuracy requirements spedified in Clause 10.

Proposal 2: If valid L3 measurement results with SSB index are reported, L3 measurement and L1 measurement can be skipped.

Proposal 3: for the value of X1, it is proposed to select from {1, 2, 4, 6}, whether to support some of the values or to support all the values can be further discussed. 

Proposal 4: for FR1 SCell activation,  if the RTD between active serving cell and the being-active SCell is within a certain threshold, and the power difference between active serving cell and the being-active SCell is within a certain threshold, the cell detection part and AGC part can be skipped.
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