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In this contribution, we provide our views on the remaining open issues for L3 part of the enhancement.
L3 part of the enhancement 
When SCell activation command is received and UE has valid L3 measurement results available (but not reported), RAN4 agreed that SCell activation delay can be shortened if the available L3 measurement results are reported to NW. In last meeting, RAN4 agreed that following aspects of the L3 measurement report is RAN2 design and sent LS to RAN2. 
1.	How to configure the report of L3 measurement result 
2.	How to trigger the report of L3 measurement result 
3.	Contents of the report of L3 measurement result and how to send the report.
However, the validity of the reported L3 measurement results is FFS and needs RAN4 discussion. We think the validity condition needs to be introduced for following reasons. We consider following scenarios for further analysis. 
· NW configures the MO 
· NW configures but release MO 
· NW do not configure MO
NW configures MO: When NW configures MO, SCell can only be unknown if any of the following conditions are met. 
1. NW configures UE with periodic reporting and periodicity is larger than 2048ms. 
2. NW configures UE with event triggered reporting and UE did not transmit MR because event is not met.
NW configures but releases MO: In this scenario, though UE may measure SCells, since the MO is released, UE do not need to report to the NW and hence the cell will be considered unknown as per current definition. 
NW do not configure MO: Though NW do not configure SCells for measurements, some UE may still measure the SCells as part of the UE autonomous detected cells measurement. Since the MO is not configured, UE do not report the measured results to the NW and hence the cell will be considered unknown as per current definition.
Other than the case where MO is configured, for two other cases, we think the UE performs measurements optionally, and it is beneficial to introduce the validity condition when UE sends these measurements to NW for NW usage. For these two optional cases, we think existing measurement requirements for deactivated SCells can be taken as a starting point.   
Proposal 1:  Measurement report can be considered valid if it meets existing measurement period reporting requirements. 
In some other scenarios, UE may be in the middle of measurement and UE do not have valid measurement report when UE receive SCell activation command. At least in some cases (e.g., like periodic reporting is configured but NW activates the SCell before first measurement report is received), the time for completing the existing L3 measurement may be shorter than existing unknown SCell activation delay. In those scenarios, transmitting measurement report may help speed up the activation delay. 
Proposal 2:  UE to send measurement report if UE obtain the measurement report before certain threshold.  
If the UE do not have ongoing measurements or have valid L3 measurement report, it may not help NW if UE report invalid measurement report.
Proposal 3:   UE do not report L3 measurement report if UE do not have valid measurement report before certain threshold.  
In last meeting it was further discussed what should be the actions upon sending L3 measurement report. Can the UE skip the rest of the SCell activation procedures or part of the SCell activation procedures after sending the L3 measurement report. Following options are discussed and agreed as WF.
FFS: If valid L3 measurement results are reported, L3 and L1 parts can be skipped, i.e., network can perform TCI activation after valid L3 measurement results are reported.

FFS:
· Option 1 (Apple, Nokia, Intel, QC, MTK, LGE, Xiaomi, vivo, CMCC, ZTE, CTC, OPPO): 
· 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 (Apple, CTC, QC): 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(QC, CTC):
· 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(vivo):
· 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(OPPO):
· FFS the side conditions.
· Proposal 1e(Nokia):
· A-TRS for fast SCell activation can be triggered based on the valid L3 measurement report after SCell activation command. 
· Proposal 1f(Xiaomi):
· 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 (HW, vivo, Apple (bullet #2)): (moderator: this option is also up to the conclusion in issue 1-1-1)
· 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 (Ericsson):
· 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.
· Option 4 (moderator):
· use option 1 as starting point, 
· FFS on the detailed requirement design, e.g. option 2. 

If UE reports L3 measurement reports after receiving SCell activation command, we think remaining L3 parts of the SCell activation can be skipped. Whether to skip the L1 part or not may depend on whether NW sends TCI state in the subsequent message or not. What we mean is, L3 measurement report may be based on the SSB, and NW may configure UE with CSI-RS for l1-RSRP reporting. In this case, whether to use SSB based measurement report to send the TCI state switching info or wait for L1-RSRP report may be up to NW implementation. We do not prefer to mandate the NW scheduling decision of the TCI state. From UE L1-RSRP point of view, anyway UE need to keep measuring for L1-RSRP whether UE can skip this report or not. From that sense we do not see any different behaviour is needed for UE to keep measuring the L1-RSRP.
Proposal 4:  RAN4 to agree that L3 part can be skipped and whether L1 part can be skipped or not depends on whether NW sends TCI command or not.  

Beam related enhancement for L3 part
One of the delay reductions agreed for unknown SCell when the measurement results are not available was possibility of reducing the beam sweeping factor for cell search or skipping the cell search. 
While performing AGC or after performing AGC, UE could perform post processing and could detect the SSB index and obtain coarse time and frequency synchronisation from the samples taken for AGC.  Some UEs which are capable of this could skip cell search or reduce the beam sweeping factor. The following WF is agreed regarding this issue in last meeting. 
· 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

[bookmark: _Hlk134461522]We think at least some UE implementations may be able to read SSB index along with the AGC. Hence, we should not preclude the UEs which are capable of reading SSB index along with AGC. Hence, we think 0 should include in the capability. Other issue is what values to include for UE capability indication. In our view, we should not include all possible values in the values of X1 and X2 and we think X1 can be {0, 1, 4} and X2 can be {2, 4, 6}. We should try to keep the values to as small as possible, while covering most practical scenarios.

Proposal 5:  RAN4 to agree that X1 can be {0, 1, 4} and X2 can be {2, 4, 6}.
Usage of SMTC vs SSB:
In the first phase of the work in this WI, RAN4 supposed study single unknown SCell activation delay reduction, that means there is no intra-band serving cell. If we look at the SCell activation delay equation, we defined SMTC_MAX so that UE could get obtain AGC w.r.t all the active serving cells in the band. Since there are no active serving cells in the band for this case, we do not think SMTC_MAX is required to be considered for AGC in unknown SCell activation. Instead of SMTC_MAX, during SCell activation procedure UE could use SSB periodicity to compute coarse and fine AGC. 
Proposal 6:      RAN4 to use the SSB periodicity instead of SMTC_MAX for coarse and fine AGC measurement for unknown SCell activation.  
Summary and Conclusion
In this contribution we have provided our views on the FR2 SCell activation delay reduction and made following proposals:
Proposal 1:  Measurement report can be considered valid if it meets existing measurement period reporting requirements.
Proposal 2:  UE to send measurement report if UE obtain the measurement report before certain threshold
Proposal 3:  UE do not report L3 measurement report if UE do not have valid measurement report before certain threshold.
Proposal 4:  RAN4 to agree that L3 part can be skipped and whether L1 part can be skipped or not depends on whether NW sends TCI command or not.
Proposal 5:  RAN4 to agree that X1 can be {0, 1, 4} and X2 can be {2, 4, 6}.
Proposal 6:  RAN4 to use the SSB periodicity instead of SMTC_MAX for coarse and fine AGC measurement for unknown SCell activation.
[bookmark: _Ref536781364][bookmark: _Ref517094573][bookmark: _Ref536781239]References
[1] [bookmark: _Ref78878368][bookmark: _Ref61004649]RP-220977 “WID on Even Further RRM enhancement for NR and MR-DC”, Apple Oppo



2

