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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. Candidate options are duplicated as following:

· Option 1: 

· No need to define criteria to determine the L3 measurement result is available or not for FR2 unknown SCell activation enhancement.
· Option 2: 

· The L3 measurement report is considered as valid only if it fulfils the measurement requirement for a deactivated Scell as specified in TS38.133 Table 9.2.5.2-3 (for FR1) and Table 9.2.5.2-4 (for FR2).
· Option 3:
· If UE already has available L3 measurement result when Scell activation command is triggered, the measurement result can be reported only if it satisfied the following conditions:

· Measurement should satisfy the requirement for a deactivated Scell as specified in TS38.133 Table 9.2.5.2-3 (for FR1) and Table 9.2.5.2-4 (for FR2)

· the time duration between measurement and Scell activation command is less than [X]s.

· Option 4:

· RAN4 to define a new window [W]s to determine the freshness of the available L3-RSRP measurements at the UE prior to the reception time of Scell activation command. 

· Proposal 6: If L3-RSRP measurements are within [W], then the UE can send L3-RSRP report.

· Option 6:

· The criteria to determine whether a measurement result is valid (i.e. available), including the signal quality thresholds and the maximum time-delta of the measurement before the reporting, are configured by network

· Option 7:

· 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.

· Option 8:

· To address the concern of the quick report is valid or not, the verification lies in two aspects:

· 1)Whether the measurement report is fresh enough. 

· 2)Whether the quality of measurement result in the report is good or available enough.

· The 1st aspect can be ignored since same issue exists in legacy L3 report. The 2nd aspect should be considered to guarantee the NW can obtain useful RSRP and SSB index info from the report.

· Option 9:

· Option 1 and the valid reporting must meet the existing measurement delay/accuracy requirement.

In legacy measurement reporting, there is no availability criteria. If UE performed the measurment and the configured reporting events are satisfied, UE will report the measurement results. From this point of view, it is not necessary to define criteria to determine the L3 measurement result is available or not for FR2 unknown SCell activation enhancement. However, since the measurement is reported, the measurement accuracy need to be satisfied. 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: no need to define criteria to determine the L3 measurement result is available or not for FR2 unknown SCell activation enhancement. But the reporting shall meet the existing measurement accuracy requirements.
Another issue is about whether L3 and L1 parts can be skipped if  valid L3 measurement results are reported.  
· Option 1: 
· if UE reports valid L3 measurement result, L3 and L1 parts can be skipped, i.e., network can perform TCI activation after valid L3 measurement results are reported; 

· Proposal 1a: after receiving SCell activation command,

· if UE reports valid L3 measurement result before n+X slot (n is the slot when UE received SCell activation command), L3 and L1 parts can be skipped, i.e., network can perform TCI activation after valid L3 measurement results are reported; 

· otherwise, it shall be treated as legacy unknown case.

· Proposal 1b:

· RAN4 shall define the reporting delay requirements from MAC-CE to trigger report and actual measurement report. If UE do not report measurement results during the reporting delay requirements, the new measurement configuration shall be expired.  

· Proposal 1c:

· Send LS to RAN2, asking RAN2 to design a timer, so as to supervise the longest period between gNB triggering the reporting and the actual result being sent by the UE in PUSCH. The RRM requirements are not enhanced in R18 for the case when a UE does no report a valid measurement result before this timer expires.

· Proposal 1d:

· FFS the side conditions.

· Proposal 1e:

· A-TRS for fast SCell activation can be triggered based on the valid L3 measurement report after SCell activation command. 

· Proposal 1f:

· If no valid result to be reported, the UE needs to perform L3 measurement and L1 measurement with/without enhanced requirement according to UE capability.

· Option 2: 

· When the new triggered measurement reporting is reported before SCell activation command, it can be considered as known cases.

· When the new triggered measurement reporting is reported after SCell activation, it can be considered as unknown case where the uncertainty for TCI can be defined as the time period between TCI configuration/activation relative to the first valid L1-RSRP reporting and the new triggered L3 measurement report which occurs earlier.

· Option 3:

· RAN4 to agree that L3 part can be skipped and whether L1 part can be skipped or not pending on whether NW sends TCI command or not.
In our view, if valid L3 measurement results with SSB index are reported, the enhanced SCell activation delay can be reduced for some cases. 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 two meetings, further progress was reached. The agreements 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 RAN4 #106 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.

Agreements on RAN4 #106bis-e meeting
Issue 1-2-1: 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:

· 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



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.
A related issue is whether X1(Beam sweeping factor enhancement in L3 part of FR2 unknown SCell activation) be zero. Since UE has full set (N=8) of beam sweeping during AGC settling part in L3, it is possible that X1 for cell detection part could be zero for some better implementation, it is not good to exclude the better implementation.
Proposal 3: it is proposed that X1(Beam sweeping factor enhancement in L3 part of FR2 unknown SCell activation) can be zero.
Proposal 4: for the value of X1, it is proposed to select from {0, 1, 2, 4, 6}, whether to support some of the values or to support all the values can be further discussed. 
3. Conclusion
This contribution provides discussion on L3 enhancement for FR2 Scell activation delay reduction. The proposals are:
Proposal 1: no need to define criteria to determine the L3 measurement result is available or not for FR2 unknown SCell activation enhancement. But the reporting shall meet the existing measurement accuracy requirements.
Proposal 2: If valid L3 measurement results with SSB index are reported, L3 measurement and L1 measurement can be skipped.

Proposal 3: it is proposed that X1(Beam sweeping factor enhancement in L3 part of FR2 unknown SCell activation) can be zero.
Proposal 4: for the value of X1, it is proposed to select from {0, 1, 2, 4, 6}, whether to support some of the values or to support all the values can be further discussed. 
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