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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.

Discussion 
One of the enhanced solutions is to report L3 measurement results for unknown FR2 SCell activation enhancement, the related open issues are about when/how/what to report L3 measurement results, RAN4 had some initial agreements and send LS to RAN2 [2], but whether additional solutions on triggering/configuration/reporting are needed are pending on RAN2 conclusion. The detailed issues are duplicated as following:

	RAN4 #106BIS, R4-2306315

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.
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.
Issue 1-1-3: FFS on how to configure L3 report for unknown FR2 SCell activation enhancement
Agreement: 
The one-time report after SCell activation command is assumed in this enhancement
Send LS (R4-2306321) to let RAN2 to decide.
Issue 1-1-4: FFS on how to report L3 measurement result for unknown FR2 SCell activation enhancement

Agreement: 

Send LS (R4-2306321) to let RAN2 to decide. 
Technical enhancement goal: RAN4 had following agreements in RAN4 #106-bis-e meeting,
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.
Action Request to RAN2: RAN4 requests RAN2 to design corresponding signaling for “report of L3 measurement result” after SCell activation command for unknown FR2 SCell activation enhancement, and it’s up to RAN2’s decision on which layer’s signaling shall be used.
Issue 1-1-5: FFS on content in valid L3 measurement report for unknown FR2 SCell activation enhancement

Agreement: 

L3 measurement result with SSB index 

RAN4 #107, R4-2310081

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.


In May meeting, RAN2 sent reply LS to RAN4 [3], the content are duplicated as following. According to RAN2 LS, the unkown SCell measurement report is configured via RRC measurement configuration, and legacy RRC MeasurementReport message is used for the unkown SCell measurement report, which carry the beam level L3 measurement result and beam index. The known SCell measurement report is triggered by SCell activation command MAC CE, no additional trigering events are needed. 
	RAN2 reply LS, R2-2306918

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.




Proposal 1: according to RAN2 reply LS, for when/how/what to report L3 measurement results for unknown FR2 SCell activation enhancement, no additional events or further discussion are needed in RAN4.

	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


The remaing issue is when the valid L3 measurement result with SSB index is reported after SCell activation command,  but network do not configure TCI as UE expected, whether L3 cell search/measurement component can be removed. For this case, UE has to perform and report L1 measurement. And the L3 cell search/measurement component is also needed, but the delay is no need to be kept as 8*Trs, which could be reduced to X1*Trs since UE has obtained some beam information based on previous L3 measurement report.

Proposal 2: 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, L3 cell search/measurement component could be kept but the delay is reduced from 8*Trs to X1*Trs.
Another issue is whether to use SSB periodicity instead of SMTC periodicity for FR2 unknown SCell activation. In existing requirements, SMTC periodicity is in use for two components:  TSMTC_MAX and cell detection part (8 8*Trs). In FR2, in case of intra-band SCell activation, TSMTC_MAX is the longer SMTC periodicity between active serving cells and SCell being activated provided that in Rel-15 only support FR2 intra-band CA; in case of FR2 inter-band SCell activation, TSMTC_MAX is the SMTC periodicity of SCell being activated.  One of the target case is baseline FR2 SCell activation requirement in TS38.133 section 8.3.2, and there is no active serving cell on the band. For this case, SSB periodicity can be used instead of TSMTC_MAX. In last meeting, it is agreed that enhancement under discussion except the L3 reporting based enhancement can also apply  to direct SCell activation. And the enhancement under discussion can also apply to other single PUCCH SCell activation. For those case, Tactivation is refer to FR2 SCell activation requirement in TS38.133 section 8.3.2, so SSB periodicity can be used instead of TSMTC_MAX. As for whether to descope the FR2 unknown SCell activation enhancement for multiple SCell activation case in R18, it is FFS. As analyzed in our accompanied controbution,  we do not see the benefit to perform the enhancement. Even though multiple SCell activation is considered, the  TSMTC_MAX could be replaced with TSSB_MAX, which is the longer SSB periodicity among to-be-activated SCells. In summary, SSB periodicity can be used instead of TSMTC_MAX.
Proposal 3: it is proposed that SSB periodicity can be used instead of TSMTC_MAX.
Trs is the SMTC periodicity of the SCell being activated if the UE has been provided with an SMTC configuration for the SCell in SCell addition message, otherwise Trs is the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing. If the measObjectNRs having the same SSB frequency and subcarrier spacing configured by MN and SN have different SMTC, Trs is the periodicity of one of the SMTC which is up to UE implementation. If the UE is not provided SMTC configuration or measurement object on this frequency, the requirement which involves Trs is applied with Trs = 5ms assuming the SSB transmission periodicity is 5ms. There are no requirements if the SSB transmission periodicity is not 5ms. For the case UE has been provided with an SMTC configuration for the SCell in SCell addition message, according to RAN2 spec, for SMTC in SCellConfig, periodicityAndOffset is setted to indicate the same periodicity as ssb-periodicityServingCell in sCellConfigCommon, which means SSB periodicity is in use actually.

Based on above discussion, only for the case that SMTC is obtained from the MO configuarion, that SMTC is in use and can be repalced with SSB periodicity to reduce the delay. And the SSB periodicity could be get from ServingCellConfigCommon (ssb-periodicityServingCell) which is provided in  dedicated signalling when configuring a UE with a SCells or with an additional cell group (SCG).
Proposal 4: for the case that SMTC is obtained from the MO configuration, RAN4 to use SSB periodicity instead of SMTC periodicity 
Conclusion

This contribution provides discussion on L3 enhancement for FR2 Scell activation delay reduction. The proposals are:
Proposal 1: according to RAN2 reply LS, for when/how/what to report L3 measurement results for unknown FR2 SCell activation enhancement, no additional events or further discussion are needed in RAN4.

Proposal 2: 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, L3 cell search/measurement component could be kept but the delay is reduced from 8*Trs to X1*Trs.
Proposal 3: it is proposed that SSB periodicity can be used instead of TSMTC_MAX.
Proposal 4: for the case that SMTC is obtained from the MO configuration, RAN4 to use SSB periodicity instead of SMTC periodicity 
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