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Introduction
In RAN4 #106-bis-e, the WF and LS to RAN2 [1], [2] are approved. 
Based on all above information, we provide our views on L3 aspects of SCell activation enhancements.
Discussion
<On L3 reporting during SCell activation >
In last meeting, the following issue is discussed and agreements are achieved.
Issue 1-1-1: when to report L3 measurement results for unknown FR2 SCell activation enhancement 
· Agreements (GTW, Monday Apr 17, 2023)
· UE needs to report the L3 measurement result after SCell activation command
· FFS if additional solutions should be considered. Decision on additional solutions need to be made no later than in RAN4 #107.


To achieve the technical enhancement goal of R18 FR2 unknown SCell activation delay reduction, the 1st bullet would be enough. On the other hand, in R18 feMob WI, L1L2-triggered mobility (LTM) is also discussed. To support subsequent LTM, we have proposed to specify L2 reporting of the so-called ‘L3 measurement results’, which is at least used to trigger MAC CE based ‘cell switch’, as described in [3]. For SCell activation command, which is also MAC CE based, the reporting of the so-called ‘L3 measurement result’ is also used by the MAC sub-layer of gNB. The main motivation is to indicate SCell TCI based on the reported L3 measurement result, while the TCI indication is also MAC CE based. 
Observation 1  Although the measurement results reported by UE for reducing unknown SCell activation delay, is called as ‘L3 measurement results’, actually they are triggered and used by MAC sub-layer of the gNB, similar to R18 LTM discussed in feMob WI.
In our understanding, in current TS 38.133, the core requirements specified in 9.2 and 9.3, are normally called as requirements for L3 measurements. The L3 filtering, which is specified in TS 38.331, are used in general. However, in LTM, companies are also discussing on whether to further introduce similar L2/L1 filtering to achieve similar goal as L3 mobility, i.e. to reduce ping-pong effect. In our understanding, if some clarification on the filter can be introduced in RAN1/2 specs, then they can also be called as a new type of L1 measurement results or L2 measurement results. The detailed wording can be further discussed in RAN4.
Observation 2  The term ‘L3 measurement results’ can be further revised in RAN4 specs if RAN1/2 agrees to introduce the new measurement, calculation and reporting mechanisms.
Based on above observations we have the following proposal
Proposal 1  RAN4 may further discuss and clarify whether to re-use any newly introduced measurement and reporting mechanism, if agreed in other WIs based on RAN1/2 discussion, for unknown FR2 SCell activation delay reduction.
In our understanding, such discussion can be triggered, if necessary, in maintenance phase. There is no need to set a deadline for the conclusion or preclusion.

In last meeting, the following issue is discussed.
Issue 1-1-6: If measurement results are available, the UE will report them to the NW. How to determine the measurement result is available?
FFS:
· Option 1 (Apple, OPPO, Huawei, Xiaomi, vivo): 
· No need to define criteria to determine the L3 measurement result is available or not for FR2 unknown SCell activation enhancement.
· Option 2 (Nokia, Ericsson): 
· 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 (Intel):
· 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 (MTK):
· 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 (vivo):
· 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 (CMCC, ZTE):
· 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 (ZTE):
· 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 (Apple, CMCC, LGE, CTC, QC, OPPO):
· Option 1 and the valid reporting must meet the existing measurement delay/accuracy requirement.


Based on discussion in RAN4 106-bis-e, the views are mainly related to 2 issues:
· Issue 1-1-6-a: Whether a time window for checking the freshness of the result needs to be specified.
· Issue 1-1-6-b: Whether the quality of the reported results needs to be specified.
For issue 1-1-6-a, note that in current TS 38.133 known condition of the SCell activation, the 4s or 3s window is already specified. Since the SCell measurement is considered to be done by sharing the 2nd searcher of the UE, the results obtained can be quite long ago, if the measCycleSCell is configured to be a large value. However, for the enhanced solution, the performance should not be worse than legacy known cell case. Therefore, we think the window is necessary and the existing values in current known condition of the SCell can be re-used.
Proposal 2  To check the freshness of the to-be-reported measurement results of the SCell, the same time windows as those in current known SCell condition can be reused, i.e. 4s for PC1/PC5, and 3s for PC2/PC3/PC4.
For issue 1-1-6-b, as new events will be further discussed in RAN2, we can consider some baseline requirements for the results. Based on discussion in last meeting, we think it is reasonable to clarify that the reported results should meet the delay/accuracy requirements. 
Proposal 3  The measurement results are considered as available 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), which implies that the reported SS-RSRP, SS-RSRQ, and SS-SINR measurements need to meet the accuracy requirements specified in Clause 10.

In last meeting, the following issue is discussed.
Issue 1-1-7: FFS on necessity of L3 measurement reporting if UE has no valid measurement results?
FFS:
· Option 1 (Apple, ZTE, CTC, OPPO, Ericsson, Xiaomi, HW, vivo, QC): No need to report L3 measurement reporting after receiving SCell activation command if UE has no valid measurement results. 
· Option 2 (Nokia, Intel, vivo, Ericsson): The UE may continue the measurement and report a valid L3 measurement result when it is ready, if there is no valid L3 measurement result at the time of Scell activation.
· Option 3 (LGE, CTC, MTK): If a UE has no valid measurement results, UE needs to report even the lowest RSRP reported value to notice whether a UE has valid measurement results to the network.
· Option 4 (vivo, MTK): If the reporting of the results is carried by uplink L1L2 signaling, and UE has no valid measurement results at the L1L2 reporting occasion, UE may report -Inf value, e.g. ‘RSRP<-156dBm’.
· Option 5 (MTK): when report triggering conditions are met, but UE has no fresh L3-RSRP measurements within [W] period, then instead of sending the report UE indicates unknown status for the target Scell.


In our view, this issue is also related to RAN2 signaling design. If the measurement result is reported in L3 signaling, then UE may not need to report it. However, as discussed above, if the measurement result is reported in MAC CE, i.e. similar to BSR or PHR, then RAN2 may also need to discuss and specify the corresponding cancelling mechanism for the reporting. In case the MAC CE is not reported or cancelled by the UE, network may also know the unknown status. However, if the reporting is handled by L1 singaling, then -Inf value, i.e. -156dBm, is a more reasonable solution.
Based on above discussion, we think RAN4 may need to inform RAN2: it is possible that the reporting is triggered by SCell activation, but there is no available result at the UE side. Whether and how to send the corresponding reporting conveying the information of unknown SCell can be decided by RAN2, based on the decision on which layer is used for the reporting.
Proposal 4  RAN4 inform RAN2 about a potential scenario that the reporting is triggered by SCell activation, but there is no available result at the UE side. Whether and how to send the corresponding reporting conveying the information of un-detected SCell can be decided by RAN2.

In last meeting, the following is discussed.
Issue 1-1-8: 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; 
· Sub-options omitted.
· 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. 


We see the options are not mutually exclusive. Option 2 would be applicable for the case that no PUSCH is scheduled for the L2/L3 reporting, if supported by RAN2, but UE may have the PUCCH for reporting L1-RSRP results, and the L1-RSRP results becomes available before PUSCH is scheduled. If the L3 result is available, UE would be able to start fine Rx beam based L1 measurement based on the measured SSB index and rough Rx beam information.
Proposal 5  If the new triggered measurement reporting is reported after SCell activation, the SCell activation 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.

< On Beam related enhancement for L3 part >
In last meeting, the following is discussed.
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

Issue 1-2-2: can X1(Beam sweeping factor enhancement in L3 part of FR2 unknown SCell activation) be zero? (not related with WI of FR2 multi-Rx chain DL reception)
The discussion is related with the previous agreement: Agreement in last meeting R4-2303228
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.
FFS:
· Option 1 (Apple, MTK, Xiaomi, HW (option 4b in issue 1-2-1 comments), Intel, QC, OPPO): no
· Option 2 (Ericsson, vivo, Nokia, HW (option 4a in issue 1-2-1 comments)): Yes


In our understanding, the key remaining issue here is to discuss the detail value set for the beam sweeping factor reduction.
For X1, since it is related to the L3 part, we suggest to consider 8 as one of the configurable values. The proposed set for capability reporting is [8, 4, 2, 0]. Note that we are also fine to remove the 0 entry in the set of X1. Generally X1*TRS should be kept, but in case some UE are able to reduce the number of beams used to zero, then we are fine to consider UE-capability-based solution, which leaves more flexibility without very big spec impact. 
For X2, we think UE should be able to reduce the Rx beam at least for this part if it supports this feature. The proposed set for the capability reporting is [6, 4, 2, 0].
Proposal 6  For the X1 in the capability reporting, the entries of the set can be [8, 4, 2, 0]. For the X2 in the capability reporting, the entries of the set can be [6, 4, 2, 0].

<On using SSB periodicity instead SMTC periodicity>
In last meeting, the following is discussed.
Issue 1-5-1: whether to use SSB periodicity instead of SMTC periodicity for FR2 unknown Scell activation
Agreement (GTW, Tuesday, Apr 25, 2023)
· FFS whether to use SSB periodicity instead of SMTC periodicity for FR2 unknown Scell activation
· Option 1:
· Do not change the definition/usage of SMTC periodicity for FR2 unknown Scell activation requirements.
· Option 2: 
· For enhanced unknown FR2 Scell activation requirement, RAN4 to use SSB periodicity instead of SMTC periodicity.
· Such enhancement is only applied for FR2 unknown SCell activation.



In our understanding, in the worst case, while performing rough beam based cell search, UE may need to adjust the AGC not only for the target SCell, but also for the neighbour cell on that frequency layer. Note that the unknown SCell are normally the first SCell to be activated on the respective band, and L3 measurement for the neighbour cells are normally performed on this SCell. Therefore, we prefer option 1.
Proposal 7  Do not change the definition/usage of SMTC periodicity for FR2 unknown Scell activation requirements.
Conclusions
Based on above analysis, we have following observations and proposals.
Observation 1  Although the measurement results reported by UE for reducing unknown SCell activation delay, is called as ‘L3 measurement results’, actually they are triggered and used by MAC sub-layer of the gNB, similar to R18 LTM discussed in feMob WI.
Observation 2  The term ‘L3 measurement results’ can be further revised in RAN4 specs if RAN1/2 agrees to introduce the new measurement, calculation and reporting mechanisms.
Proposal 1  RAN4 may further discuss and clarify whether to re-use any newly introduced measurement and reporting mechanism, if agreed in other WIs based on RAN1/2 discussion, for unknown FR2 SCell activation delay reduction.
Proposal 2  To check the freshness of the to-be-reported measurement results of the SCell, the same time windows as those in current known SCell condition can be reused, i.e. 4s for PC1/PC5, and 3s for PC2/PC3/PC4.
Proposal 3  The measurement results are considered as available 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), which implies that the reported SS-RSRP, SS-RSRQ, and SS-SINR measurements need to meet the accuracy requirements specified in Clause 10.
Proposal 4  RAN4 inform RAN2 about a potential scenario that the reporting is triggered by SCell activation, but there is no available result at the UE side. Whether and how to send the corresponding reporting conveying the information of un-detected SCell can be decided by RAN2.
Proposal 5  If the new triggered measurement reporting is reported after SCell activation, the SCell activation 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.
Proposal 6  For the X1 in the capability reporting, the entries of the set can be [8, 4, 2, 0]. For the X2 in the capability reporting, the entries of the set can be [6, 4, 2, 0].
Proposal 7  Do not change the definition/usage of SMTC periodicity for FR2 unknown Scell activation requirements.
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