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1. Introduction
[bookmark: _Hlk131426020]The Rel-18 WI of even further RRM enhancement was approved in [1] and further revised in [2]. One of the objectives is to study the SCell activation delay reduction in FR2. In RAN4#105, some high-level principle was agreed in [3]. In RAN4#l06 meeting, the scope of the solutions was further narrowed down [4]. In RAN4#106bis, considerable progress has been made with agreements captured in [5]. In RAN4#107, progress was achieved on remaining issues in [6]. In this paper, we further provide our views of RRM impact of the objective and provide further analysis on the solutions.
2. Discussion
[bookmark: _Hlk134709761]2.1 L3 measurement reporting for legacy unknown case 
For L3 reporting during SCell activation, considerable progress has been made in last meeting, and the status is summarized as follows:
	Issue 1-1-1: Additional solutions of report L3 measurement results for unknown FR2 SCell activation enhancement (previous issue 1-1-1 in R4-2306315)
· Agreement:
· 	Do not consider additional solution for report L3 measurement results for unknown FR2 SCell activation enhancement in R18 efeRRM WI. 



Issue 1-1-2: waiting RAN2 conclusions for when/how/what to report L3 measurement results for unknown FR2 SCell activation enhancement (previous issue 1-1-1, 1-1-2, 1-1-3, 1-1-4, 1-1-5 in R4-2306315), except the FFS for additional solution in issue 1-1-1
· Agreement:
· RAN4 to wait for RAN2 conclusion on triggering/configuration/reporting, and there is no need to have further discussion in RAN4.


Issue 1-1-3: If measurement results are available, the UE will report them to the NW. How to determine the measurement result is available?
· Agreement:
· The report of L3 measurement result after SCell activation command needs to be valid. 
· The report of L3 measurement result 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) and accuracy requirements in TS 38.133 Clause 10.

Issue 1-1-4: FFS on necessity of L3 measurement reporting if UE has no valid measurement results?
· Agreement:
· 	UE does not need to report L3 measurement reporting after receiving SCell activation command if UE has no valid measurement results. 

Issue 1-1-5: delay requirement for “L3 measurement reporting after SCell activation command”?

· FFS: 
· Option 1 (Qualcomm): 
· RAN4 shall define reporting delay requirements from receiving/decoding MAC-CE for SCell activation command to L3 measurement reporting. 
· UE shall report L3 measurement report within [X] ms from receiving [L3 report triggering command] if measurement result is available.
· UE does not report L3 measurement report after exceeding reporting delay requirements. 
· Note: L3 report trigger command can be included at Scell activation command per RAN4 #106bis-e agreement. 
· Option 2 (MediaTek):
· UE should send L3-RSRP report with SSB index after THARQ + MAC CE processing time and within a margin [M] ms.
· If NW cannot grant the UE with an UL resource within [M] margin, NW should not trigger the UE to send the report.
· Option 3 (CTC):
· UE needs to report valid L3 measurement result within a time threshold after SCell activation command.

Issue 1-1-6: FFS: When the valid L3 measurement result with SSB index is reported after SCell activation command, L3 and L1 parts can be skipped, i.e., network can perform TCI activation after valid L3 measurement results are reported.
· Agreement:
· It is up to NW implementation to choose whether to configure TCI based on L3 report after SCell activation command or based on L1-RSRP as legacy cases.
· When the valid L3 measurement result with SSB index is reported after SCell activation command and NW configures TCI based on L3 report (i.e., before UE reported L1 measurements), the activation delay requirements is adjusted as follows
· L3 measurement delay component (TFirstSSB_MAX + 15*TSMTC_MAX+8*Trs) is removed 
· L1 measurement delay component is removed

· When the valid L3 measurement result with SSB index is reported after SCell activation command, and UE reported L1 measurement result before NW configures TCI to this UE, the activation delay requirements is adjusted as follows
· Legacy AGC settling delay component (TFirstSSB_MAX + 15*TSMTC_MAX) is removed
· FFS: whether L3 cell search/measurement component(e.g., 8*Trs or X1*Trs) is removed



Regarding the framework on triggering/configuration/reporting of the solution, RAN2 has reply the LS [7] to answer the question from RAN4 and the details will be further discussed in RAN2. The reply is shown as follows, which will be considered for analyzing in this contribution.
	Question 1: How to configure the report of L3 measurement result for unknown FR2 SCell activation enhancement
[RAN2 Answer to Q1]
· The unkown SCell measurement report is configured via RRC measurement configuration (i.e. measConfig).

Question 2: How to trigger the report of L3 measurement result for unknown FR2 SCell activation enhancement
[RAN2 Answer to Q2]
· The unkown SCell measurement report is triggered by SCell activation command MAC CE. 

Question 3: Contents of the report of L3 measurement result for unknown FR2 SCell activation enhancement and how to send the report
[RAN2 Answer to Q3]
· Legacy RRC MeasurementReport message is used for the unkown SCell measurement report, which can already carry the beam level L3 measurement result and beam index.





Based on the discussion in last meeting, one of the remaining issues is whether to have additional conditions L3 measurement reporting after SCell activation command. Companies proposed to define a time window after L3 report triggering command, and UE will only report L3 report within the window. We can understand the motivation that UE may not be able to keep the history L3 results for a long time if NW schedule the report very late after SCell activation command. However, based on the latest agreement reached in last meeting as shown below, it is up to UE implementation whether to report the L3 report. 
	· Agreement:
· 	UE does not need to report L3 measurement reporting after receiving SCell activation command if UE has no valid measurement results. 



For instance, if the UL grant is schedule very late after SCell activation command, UE may consider the result is out dated or it is not suitable for fast activation anymore, then UE does not need to report the L3 measurement report. Or the result is not needed anymore since the L1 RSRP is already reported to NW, UE does not need to report it to NW and can drop it. Thus, there is no need to define a time window to restrict the UE reporting or NW scheduling.
Observation 1: If UE think the stored L3 measurement result becomes out dated due to lack of UL grand for reporting or the result is not needed anymore since the L1 RSRP is already reported to NW, UE does not need to report it to NW and can drop it.
However, the issue is more suitable to be discussed in performance part to guarantee that the activation delay can be tested. RAN4 can discuss a reasonable test configuration that the UL resource is granted to UE right after SCell activation command for L3 RSRP reporting.
Proposal 1: There is no need to define a time window to restrict the UE reporting or NW scheduling. It can be discussed in performance part for test configuration that the UL resource is granted to UE right after SCell activation command for L3 RSRP reporting.
Another issue worthy discussing is whether to have similar conditions for known conditions. For known FR2 SCell activation, the activation command shall be sent no later than 3 or 4 seconds after a valid L3-RSRP report with SSB index. The motivation is that if the result is measured very long before SCell activation command, the stored L3 RSRP may be not suitable to be used for SCell activation. 
	For the first SCell activation in FR2 bands, the SCell is known if it has been meeting the following conditions:
-	During the period equal to 4s for UE supporting power class1 and 3s for UE supporting power class 2/3/4 before UE receives the last activation command for PDCCH TCI, PDSCH TCI (when applicable) and semi-persistent CSI-RS for CQI reporting (when applicable):
-	the UE has sent a valid L3-RSRP measurement report with SSB index 
-	SCell activation command is received after L3-RSRP reporting and no later than the time when UE receives MAC-CE command for TCI activation
-	During the period from L3-RSRP reporting to the valid CQI reporting, the reported SSBs with indexes remain detectable according to the cell identification conditions specified in clauses 9.2 and 9.3, and the TCI state is selected based on one of the latest reported SSB indexes.




Similarly, for SCell activation command triggered L3 RSRP reporting, though it still considered as unknown activation, the delay reduction replies on the same principle that UE can use the latest L3 report for fast activation without AGC/SCell searching which is needed for pure unknown SCell. Thus, similar conditions shall be considered. 
Observation 2: For SCell activation command triggered L3 RSRP reporting, though it is considered as unknown SCell activation, the delay reduction relies on the same assumption that UE can use the latest L3 report for fast activation without AGC/SCell searching.
For deactivated SCell activation, UE shall perform measurement according to measCycleSCell if a Scell is configured on the frequency configured by the MO. According the measurement requirements for intra-frequency measurement, the measurement period is at least 3840ms (160ms*24) for PC 2/3/4 and 6400ms for PC1 without DRX. Considering CSSF, the actual measurement period could be even longer. In previous discussion, there were related proposal that to define the time whether UE can report the L3 reporting. Since the exact point cannot be defined which is up to UE implementation, thus the timer is not considered and it was agreed that it is up to UE to decide whether to report the L3 RSRP.
	[image: ]



In this paper, we would like to analyze the problem from another angle. Whether RAN4 to define side conditions to guarantee that UE will report L3 measurement so that the feature can be tested, and it can be implemented with clear workable conditions. Instead of considering a timer as mentioned above, we suggest to have side conditions about measurement period. In other words, if it can be guaranteed that SCell is measured at least every X seconds, UE is most likely to have a reliable result for fast SCell activation. 
Proposal 2: RAN4 to discuss side conditions in core requirements for L3 RSRP triggered by SCell activation command to guarantee that UE will report valid L3 RSRP considering following aspects:
· MeasCycleSCell
· DRX cycle
· CSSF
Regarding the detailed delay reduction, RAN4 achieved agreements as follow by the end of the meeting.
	Issue 1-1-6: FFS: When the valid L3 measurement result with SSB index is reported after SCell activation command, L3 and L1 parts can be skipped, i.e., network can perform TCI activation after valid L3 measurement results are reported.
· Agreement:
· It is up to NW implementation to choose whether to configure TCI based on L3 report after SCell activation command or based on L1-RSRP as legacy cases.
· When the valid L3 measurement result with SSB index is reported after SCell activation command and NW configures TCI based on L3 report (i.e., before UE reported L1 measurements), the activation delay requirements is adjusted as follows
· L3 measurement delay component (TFirstSSB_MAX + 15*TSMTC_MAX+8*Trs) is removed 
· L1 measurement delay component is removed

· When the valid L3 measurement result with SSB index is reported after SCell activation command, and UE reported L1 measurement result before NW configures TCI to this UE, the activation delay requirements is adjusted as follows
· Legacy AGC settling delay component (TFirstSSB_MAX + 15*TSMTC_MAX) is removed
· FFS: whether L3 cell search/measurement component(e.g., 8*Trs or X1*Trs) is removed



For the first case that the valid L3 measurement results with SSB index is reported before L1-RSRP report, the time sequence is illustrated in following figure.
[image: ]
Fig.1 L3 RSRP is reported before L1-RSRP
It could be observed from the figure that there will be an extra delay for L3-RSRP reporting compared with known case, and the length of the delay depends on when UE is granted with UL resource. Another difference is that the uncertainty for TCI activation is start from L3 measurement report.
Another case as described in the agreement is that when L3-RSRP is reported after L1-RSRP where the L3 part can also be removed. The time flow is illustrated as following figure.
[image: ]
Fig.2 L3 RSRP is reported after L1-RSRP

Observation 3: When the L3-RSRP is reported before L1-RSRP, compared with known SCell activation delay, following aspects shall be considered:
	Extra uncertainty for L3-RSRP reporting 
	Uncertainty for TCI starts from L3-RSRP reporting
Proposal 3: When the L3-RSRP is reported before L1-RSRP, compared with known SCell activation delay, following aspects shall be considered:
	Extra uncertainty for L3-RSRP reporting 
	Uncertainty for TCI starts from L3-RSRP reporting
For the case described in Fig.2, it was also agreed in last meeting that the L3 part can be removed if L3 measurement are reported after L1-RSRP. However, it is a tricky case that how we can guarantee that UE does not need L3 part before L3 measurement is reported. We consider following cases:
· Case A: UE can perform L1-RSRP measurement and report without L3 part. UE reports L1-RSRP and skip L3 RSRP when the UL resource is not available for long time.
· Case B: UE still need to perform L3 part before L1-RSRP measurement and report like legacy unknown case. UE has no valid L3 RSRP result.
For case A and case B, UE does not report L3 RSRP after SCell activation for different reasons, but NW can not tell the difference. In other words, we can not decide whether UE can meet the short delay requirements (without L3 part) or not.
Observation 4: If UE does not report L3 RSRP after SCell activation command, it is not clear whether UE can meet the enhanced delay requirements or not.
As described in the agreement in last meeting, L3 RSRP is reported after L1-RSRP report. It is more like a posterior case that we can tell that UE can fulfill the enhanced delay requirements only if L3 RSRP is anyway reported. More specifically, in the test cases, the enhanced delay requirement is verified only if L3 RSRP is reported.
Proposal 4: RAN4 to discuss whether to define enhanced requirements if L3-RSRP is reported after L1-RSRP. If the answer is yes, L3 part can be removed provided that L3-RSRP triggered by SCell activation is actually reported after L1-RSRP.

2.3 Others
There was discussion on using SSB periodicity to replace SMTC periodicity for FR2 unknown SCell activation with following proposals:
	Issue 1-3-1: whether to use SSB periodicity instead of SMTC periodicity for FR2 unknown SCell activation

· FFS:
· According to UE capability, RAN4 to use SSB periodicity instead of SMTC periodicity when the SMTC is only configured in MO for enhanced unknown FR2 Scell activation requirement.




Based on the discussion in last meeting, the only controversial point is whether to have an optional capability for this enhancement. From our understanding, an optional UE capability is reasonable for this enhancement since this is really a UE implementation optimization, which should not be mandatorily supported.
Proposal 5: According to UE capability, RAN4 to use SSB periodicity instead of SMTC periodicity when the SMTC is only configured in MO for enhanced unknown FR2 Scell activation requirement.
3. [bookmark: _GoBack]Conclusions
Observation 1: If UE think the stored L3 measurement result becomes out dated due to lack of UL grand for reporting or the result is not needed anymore since the L1 RSRP is already reported to NW, UE does not need to report it to NW and can drop it.
Proposal 1: There is no need to define a time window to restrict the UE reporting or NW scheduling. It can be discussed in performance part for test configuration that the UL resource is granted to UE right after SCell activation command for L3 RSRP reporting.
Observation 2: For SCell activation command triggered L3 RSRP reporting, though it is considered as unknown SCell activation, the delay reduction relies on the same assumption that UE can use the latest L3 report for fast activation without AGC/SCell searching.
Proposal 2: RAN4 to discuss whether to define side conditions in core requirements for L3 RSRP triggered by SCell activation command to guarantee that UE will report valid L3 RSRP considering following aspects:
· MeasCycleSCell
· DRX cycle
· CSSF
Observation 3: When the L3-RSRP is reported before L1-RSRP, compared with known SCell activation delay, following aspects shall be considered:
	Extra uncertainty for L3-RSRP reporting 
	Uncertainty for TCI starts from L3-RSRP reporting
Observation 4: If UE does not report L3 RSRP after SCell activation command, it is not clear whether UE can meet the enhanced delay requirements or not.
Proposal 3: When the L3-RSRP is reported before L1-RSRP, compared with known SCell activation delay, following aspects shall be considered:
	Extra uncertainty for L3-RSRP reporting 
	Uncertainty for TCI starts from L3-RSRP reporting

Proposal 4: RAN4 to discuss whether to define enhanced requirements if L3-RSRP is reported. If the answer is yes, L3 part can be removed provided that L3-RSRP triggered by SCell activation is actually reported after L1-RSRP.
Proposal 5: According to UE capability, RAN4 to use SSB periodicity instead of SMTC periodicity when the SMTC is only configured in MO for enhanced unknown FR2 Scell activation requirement.
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