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1 	Introduction
In R15, SCell activation delay requirement is introduced, and in R16/R17, some activation requirements are enhanced to accelerate the activation procedures. However, some procedures of SCell activation are still very long and requires enhancement. Therefore, in R18, further enhancement is required for SCell activation especially for the unknown SCell in FR2. Many solutions were proposed in RAN4, however, in the previous meetings RAN4 down selected these solutions and deprioritized some of them [1]. In this paper we further discuss the considered solutions for L3 part enhancement for unknown SCell activation in FR2. The WF from the last meeting is captured in [2].
2 Discussion
In RAN4, solutions to enhance unknown FR2 SCell activation are discussed under two approaches:
a) Introduce a new mechanism/signalling to reduce the activation delay of unknown SCell
b) [bookmark: _Hlk131347423]Enhance the existing procedures for the unknown SCell activation delay (when (a) is not applicable)
2.1 New mechanism/signalling
In the last meeting, RAN4 has discussed on how and when to trigger the UE to report L3 measurements with SSB index for the unknown FR2 SCell activation enhancement. According to the last discussion, RAN4 agreed that the actual report should be sent after SCell activation command (i.e., after the UE is triggered by the SCell activation command) as captured in WF [2]:
	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 that in RAN4 #107.



Regarding the FFS, we don’t see the need to discuss additional solutions here. In our view, the new report triggering solution based on the above agreement is sufficient to give the UE another chance to report L3 measurements before considering the target SCell as unknown, otherwise the UE will need to follow the existing (long) delay for unknown SCell activation.
In addition to the above agreement, we believe RAN4 also needs to discuss the margin within which this report can be sent. The motivation for introducing this margin is that we do not want the UE to wait for very long time in order to be able to send the report. Otherwise, the UE maybe could have already completed the existing procedure of the unknown SCell activation before the granted UL resource is available. Therefore, in our view, in order to achieve a tangible enhancement from this solution NW needs to grant the UE an UL resource within [M] margin after MAC CE processing time as shown in Figure 1. Where [M] should be much less than (RF warm up + L3 part + L1 part). If NW cannot grant the UE an UL resource within [M] margin, then NW should not trigger the UE to send the report. For example, if NW was going to grant the UE an UL resource sometime after L1 part, then there will be no benefit from this enhancement.
Proposal 1: UE should send L3-RSRP report with SSB index after THARQ + MAC CE processing time and within a margin [M] ms.
Observation 1: [M] value can be < (RF warm up + L3 part + L1 part) as a starting point.
Proposal 2: If NW cannot grant the UE with an UL resource within [M] margin, NW should not trigger the UE to send the report.
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Figure 1: New mechanism/report triggering for unknown FR2 SCell activation.

RAN4 has also discussed the conditions on how to trigger L3 report for unknown FR2 SCell as captured in the WF [2] below:
	Issue 1-1-2: FFS on how to trigger L3 report for unknown FR2 SCell activation enhancement
· Agreements (GTW, Monday Apr 17, 2023)
· The L3 measurement report for unknown FR2 Scell activation after Scell activation command is triggered by Scell activation command. 
· FFS whether to have additional events for report triggering
· Send LS (R4-2306321) to let RAN2 to decide.



We agree that this report triggering should be based on receiving the SCell activation command. However, in our view, this triggering should also be coupled with the existing conditions in 38.133 to consider the target FR2 SCell as unknown since this solution is only targeting the unknown scenario. In other words, we do not want to trigger the UE by receiving the SCell activation command when, for example, the target FR2 SCell is considered as known. Therefore, the conditions of triggering should be clearly stated as below:
· The L3 measurement report for unknown FR2 Scell activation is triggered when
· Scell activation command is received, and 
· When the existing conditions in 38.133 for considering target FR2 SCell as unknown are met.

Proposal 3: The L3 measurement report for unknown FR2 Scell activation is triggered when
· Scell activation command is received, and 
· When the existing conditions in 38.133 for considering target FR2 SCell as unknown are met.

Another issue is discussed regarding how to determine L3 measurement results are available in order to be used when the UE is triggered as captured below in WF [2]:
	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.



In the last meeting, discussion regarding Issue 1-1-6 was a bit confusing, because some companies were discussing the issue on how to determine L3 measurements are valid, and others were discussing the issue on how to determine L3 measurements are available. That is why we can see too many options in the above discussion. In our view, L3 measurements’ validity and availability are two different issues and can be discussed separately. The validity of L3 measurements can follow the existing requirements of delay/accuracy in 38.133 for the deactivated SCell. However, regarding the availability of L3 measurements, RAN4 needs to discuss when L3 measurements are valid (according to 38.133) but they are either available long time ago or recently available. In our view, this availability of measurements is as important as their validity. Because we don’t want the UE to report L3 measurements which were available, for example, since yesterday. Therefore, we think the availability of L3 measurements can be determined based on whether the measurements are within a time duration [W]s prior to the SCell activation command.
Proposal 4: For L3 measurements validity: measurement should satisfy the requirement for a deactivated Scell as specified in TS38.133.
Proposal 5: For L3 measurements availability: a time duration [W]s is required to determine whether a valid L3 measurement is fresh or old.

	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.



For Issue 1-1-7 on the necessity of L3 measurement reporting if UE has no valid measurement results, the above options can be down selected into two main options: either i) UE does not need to report or ii) UE needs to report something. In our view, If NW triggers the UE to send L3 report, and if UE does not have valid L3 measurement results, UE still need to indicate something to the NW. Otherwise the NW will not be able to differentiate whether there was a failure in the report transmission or whether the UE did not send the report. If the NW does not receive anything, NW may assume there was a failure in the report transmission and will request the UE to do re-transmission, which could introduce extra delay.
Proposal 6: If NW triggers the UE to send L3 report, and if UE does not have valid L3 measurement results, UE still need to indicate something to the NW. If NW does not receive anything, NW may assume there was a failure in the report transmission and could request the UE to do re-transmission.


	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.



For Issue 1-1-8, when UE successfully reports L3 measurement results after SCell activation command, the unknown FR2 SCell can be treated as known and SCell activation delay can be reduced by skipping L3 and L1 parts.
Proposal 7: 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.

2.2 Enhancing the existing procedures of unknown FR2 SCell activation delay (when triggering solution is not applicable)
When the previous solution (report triggering) is not applicable, then enhancement can be applied to the existing SCell activation delay for unknown FR2 SCell. The open issue regarding this enhancement includes [2]:
	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



Based on the above agreement, L3 part will include 8*2 samples for AGC and X1*1 samples for cell search, where X1 is UE capability factor for beam sweeping. On the other hand, in L1 part, X2 will be used as UE capability factor for beam sweeping. Both X1 and X2 are independent capabilities. The value of X1 and X2 can be defined following the same principle of reduced beam sweeping factor for Positioning.
Proposal 8: The values of X1 and X2 can be defined following the same principle of reduced beam sweeping factor for Positioning (i.e., X1 and X2 can be {1,2,4,6}).

	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)
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



For Issue 1-2-2, the value of X1 cannot be zero, simply because this will contradict our previous agreement as shown below. The agreement clearly says “To keep X1*Trs”, therefore if we apply zero for X1, this agreement will be broken. In addition, X1 is a UE capability to reduce RX beam sweeping factor, i.e., not to remove the beam. It is also worth mentioning that this agreement has been discussed for many meetings and it was a compromise by many companies.
	Agreement from RAN4#106:
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.



Proposal 9: X1 cannot be zero; otherwise RAN4 previous agreement will be broken.
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3 Summary
In this paper, the discussion on other potential enhancement for SCell activation delay reduction is provided. The following proposals were introduced:
[bookmark: _Hlk94866332]Proposal 1: UE should send L3-RSRP report with SSB index after THARQ + MAC CE processing time and within a margin [M] ms.
Proposal 2: If NW cannot grant the UE with an UL resource within [M] margin, NW should not trigger the UE to send the report.
Proposal 3: The L3 measurement report for unknown FR2 Scell activation is triggered when
· Scell activation command is received, and 
· When the existing conditions in 38.133 for considering target FR2 SCell as unknown are met.
Proposal 4: For L3 measurements validity: measurement should satisfy the requirement for a deactivated Scell as specified in TS38.133.
Proposal 5: For L3 measurements availability: a time duration [W]s is required to determine whether a valid L3 measurement is fresh or old.
Proposal 6: If NW triggers the UE to send L3 report, and if UE does not have valid L3 measurement results, UE still need to indicate something to the NW. If NW does not receive anything, NW may assume there was a failure in the report transmission and could request the UE to do re-transmission.
Proposal 7: 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 8: The values of X1 and X2 can be defined following the same principle of reduced beam sweeping factor for Positioning (i.e., X1 and X2 can be {1,2,4,6}).
Proposal 9: X1 cannot be zero; otherwise RAN4 previous agreement will be broken.
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