Page 1
Draft prETS 300 ???: Month YYYY
[bookmark: Title]3GPP TSG-RAN WG4 Meeting # 106	R4-2300280
Athens, Greece, February 27 – March 3, 2023

[bookmark: Source]Agenda item:	9.9.2.1
Source:	Apple
Title:	On L3 part enhancement for FR2 SCell activation
[bookmark: DocumentFor]Document for:	Discussion
1. Introduction
As discussed in last RAN4#105 meeting, the WF of eFeRRM has been agreed in [1], and the open issues were also captured. In this paper, we further discuss the possible L3 part enhancement to shorten the FR2 SCell activation delay.
2. Discussion on L3 part enhancement for FR2 SCell activation
2.1 Further unknown SCell scenario classification 
Issue 1-1-1: new condition/classification for unknown SCell

The options we discussed in last meeting were:
	Agreement
· FFS whether to define new sub-states for known/unknown state for FR2 SCell
· Discuss the following sub-cases to reduce FR2 SCell activation delay for unknown case
· UE reports [a valid L3 measurement result] after SCell activation command
· UE does not report [a valid L3 measurement result] after SCell activation command
· Note: the categorization above does not limit potential enhancements



In legacy FR2 SCell activation, RAN4 specified the conditions of known/unknown based on the L3 measurement report as following,
	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 class 1/5 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.
Otherwise, the first SCell in FR2 band is unknown. The requirement for unknown SCell applies provided that the activation commands for PDCCH TCI, PDSCH TCI (when applicable), semi-persistent CSI-RS for CQI reporting (when applicable), and configuration message for TCI of periodic CSI-RS for CQI reporting (when applicable) are based on the latest valid L1-RSRP reporting.



If UE has successfully reported the L3 measurement report with SSB index for target FR2 SCell, the current requirement allows UE to directly go to the TCI activation and CSI-RS activation (SP CSI-RS) stage (skip AGC/L3/L1 stage of SCell activation). However, as discussed in last meeting, in some scenarios, UE may have performed L3 measurement of the target SCell but it has no UL grant to report the L3 measurement results before SCell activation command. To enhance the activation procedure for such “L3 measured but not recently reported” case, it would be beneficial if UE can report the L3 measurement results to network after the SCell activation command. 
Before discussing the solution, we think it’s necessary to clarify this condition/scenario as a kind of new UE status and align the understanding among companies. The new UE status for unknown FR2 SCell activation is:
-	During the period equal to 4s for UE supporting power class 1/5 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 valid L3-RSRP measurement result with SSB index but has not sent a valid L3-RSRP measurement report with SSB index 
-	SCell activation command is received before valid L3-RSRP reporting and no later than the time when UE receives MAC-CE command for TCI activation
-	During the period from SCell activation command to the valid CQI reporting, the measured SSBs with indexes remain detectable according to the cell identification conditions specified in clauses 9.2 and 9.3.

In last meeting, some companies commented that there might be one case that UE has reported L3 measurement result without SSB index before and it could be treated as a new sub-state for known/unknown state for FR2 SCell, e.g., semi-known or semi-unknown. In this case, even though the L3 part can be skipped during activation, L1-RSRP measurement/reporting is still needed for TCI selection, and that means UE saved some measurement time before activation but needs more time for L1-RSRP during the activation. It’s unclear to us if there is any gain for network to configure such L3 measurement without SSB index for a deactivated SCell, since network will need L1-RSRP measurement and report during the SCell activation if it didn’t have L3 measurement result with SSB index before the activation. Thus, in our view it’s not necessary to define a new sub-state for known/unknown state for FR2 SCell.

Proposal 1: No need to define new sub-states for known/unknown state for FR2 SCell

Issue 1-1-2: new measurement status indication or report for FR2 SCell activation enhancement 

The options we discussed in last meeting were:
	Agreement:
· for [unknown] FR2 SCell activation enhancement, NW can trigger/configure UE sends L3 measurement report with SSB index to network after SCell activation command 
· FFS on how and when to trigger/configure/report such L3 measurement results
· FFS on necessity of L3 measurement reporting if UE has no valid measurement results
· 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.
· If measurement results are available, the UE will report them to the NW. How to determine the measurement result is available is FFS. 
· The status of [unknown] may be revised after concluding the issue 1-1-1.



If UE can report valid L3 measurement result to network after SCell activation command, we can treat it as a known case and it can skip L3 part and L1 part to move to TCI activation directly, as shown in figure 2. If UE does not report a valid L3 measurement result after SCell activation command, it shall be treated as legacy unknown case and the L3 part and L1 part enhancement shall be up to the discussion on those L3/L1 related issues. 
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Figure 1. Enhancement with L3 measurement reporting after Scell activation command

The L3 measurement report can be configured by network before the SCell activation, and it can be periodical reporting or one-time reporting triggered by SCell activation command. However, to support L3 measurement report after SCell activation command, we also need to consider a time threshold for network to wait such L3 measurement report, that means if UE has no any measurement report within this time threshold, network will still treat it as unknown case. Both network and UE needs the condition in spec to have the common understanding on whether the unknown case can be changed to known case. 

Thus, we think if UE has valid L3 measurement result,

(1) If periodic L3 measurement report for being-activated SCell is configured by network, UE can report valid L3 measurement result on the first available UL grant after SCell activation command; 
(2) Otherwise if no periodic L3 measurement report for being-activated SCell is configured by network, UE can request the UL grant to report valid L3 measurement result after SCell activation command;

Proposal 2: For FR2 unknown SCell activation enhancement, if the UE has valid L3 measurement result with SSB index but has not report it before the SCell activation command:
· If periodic L3 measurement report for being-activated SCell is configured by network, UE can report valid L3 measurement result on the first available UL grant after SCell activation command; 
· Otherwise if no periodic L3 measurement report for being-activated SCell is configured by network, UE can request the UL grant to report valid L3 measurement result after SCell activation command;

Proposal 3: 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.
In our view, if UE has no valid L3 measurement result, UE does not need to report anything to network, which is as same as legacy R15/16/17 behavior. For instance, if no periodic L3 measurement report for being-activated SCell is configured by network, when UE has no valid L3 measurement result, UE shall not request UL grant for such reporting(DG-PUSCH for L3 reporting).

Proposal 4: No need to report L3 measurement reporting after receiving SCell activation command if UE has no valid measurement results
Another issue is about “If measurement results are available, the UE will report them to the NW. How to determine the measurement result is available is FFS.” We don’t think we need extra criteria for UE to determine the measurement is available or not, since even for the L3 reporting before SCell activation RAN4 has no such availability criteria. In other word, the validity of L3 measurement report shall be up to UE implementation as long as UE can meet the corresponding SCell activation requirement, and we don’t believe UE will intentionally delay the SCell activation if it has valid measurement result to speed up.
Proposal 5: No need to define criteria to determine the L3 measurement result is available or not for FR2 unknown SCell activation enhancement.
2.2 Beam related enhancement for L3 part 
Issue 1-2-1: Beam sweeping factor enhancement in L3 part of FR2 unknown SCell activation (not related with WI of FR2 multi-Rx chain DL reception)

The options we discussed in last meeting were:
	Agreement:
· Specify beam sweeping factor enhancement in L3 part of FR2 unknown SCell activation as UE capability
· Conditions to apply beam sweeping factor enhancement and details of UE capabilities are FFS
· Detail of solution are FFS
· Note: if feasible conditions are not identified, then no enhancement will be introduced



Beam sweeping factor is assumed to be 8 in the L3 cell synchronization and measurement during FR2 SCell activation. However, since SSB is used for L3 measurement including PSS/SSS/DMRS for PBCH, UE may be able to perform symbol level beam sweeping inside SSB; and moreover, the SNR side condition is -2dB for activation requirement. Thus, it may be possible to reduce the Rx beam sweeping factor for AGC and L3 measurement for FR2 SCell activation enhancement. Since the beam sweeping is related with the UE implementation, we also agree with other companies that the same methodology from FR2 HST and positioning enhancement can be reused here, i.e., introduce the UE capability to indicate Rx beam sweeping factor (8). The condition to support such enhancement is up to the UE capability and also the high SNR scenario, e.g., -2dB. Since in SCell activation the side condition of SNR is already specified as -2dB in the spec, we only need to define the UE capability to support such Rx beam reduction.
Proposal 6: Introduce the UE capability to support Rx beam sweeping factor can be less than 8 for AGC settling and cell detection during unknown FR2 SCell activation with condition of SNR=-2dB.
2.2 AGC/Cell measurement/synchronization sample number for L3 part
Issue 1-3-1: Align the understanding of cell measurement /synchronization /AGC in the existing FR2 unknown SCell activation delay requirement
The options we discussed in last meeting were:
	· FFS
· Option 1 (Nokia, Apple, Xiaomi, OPPO, MediaTek): RAN4 to align the understanding of cell measurement/synchronization/AGC/T/F tracking in the existing FR2 unknown SCell activation delay requirements for discussion but not explicitly state them in the spec.
· Option 1a (Apple): in existing FR2 unknown SCell activation case, following UE implementation alternatives are assumed:
· Implementation alternative 1:
· TFirstSSB_MAX + 15*TSMTC_MAX: AGC and PSS/SSS detection
· 8*Trs: cell measurement, T/F tracking and SSB index reading
· Implementation alternative 2:
· TFirstSSB_MAX + 15*TSMTC_MAX: AGC (1 sample for coarse AGC and 1 sample for fine AGC)
· 8*Trs: cell search, time/frequency synchronization, time/frequency tracking
· Option 1b (Xiaomi, MediaTek):
· In existing FR2 unknown SCell activation delay, the sample number for AGC and cell search is defined as follows:
· The component of “TFirstSSB_MAX + 15*TSMTC_MAX” is for AGC (1 sample for coarse AGC and 1 sample for fine AGC)
· The component of “8*Trs” is for cell search (1 sample)
· Option 2: No need to align such implementation in option 1.



In FR2 unknown SCell activation Requirement in section 8.3.2 TS38.133, the following two cases are considered:
	Case 2-2-1: unknown FR2 SCell and SP CSI-RS is used
	6ms + TFirstSSB_MAX + 15*TSMTC_MAX + 8*Trs  + TL1-RSRP, measure + TL1-RSRP, report  + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP)

	Case 2-2-2: unknown FR2 SCell and Periodic CSI-RS is used
	3ms + TFirstSSB_MAX + 15*TSMTC_MAX + 8*Trs + TL1-RSRP, measure + TL1-RSRP, report + max {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}.



In our understanding, for legacy requirement, TFirstSSB_MAX + 15*TSMTC_MAX is used for AGC and PSS/SSS detection, and 8*Trs is used for cell measurement, T/F tracking and SSB index reading. However, in the final delay equation, how to schedule the UE behavior is up to UE implementation. Since last meeting majority companies would like to clarify it as a common understanding, we can compromise to align it but needs to consider different UE implementation. 
Proposal 7: in existing FR2 unknown SCell activation case, following UE implementation alternatives are assumed:
· Implementation alternative 1:
· TFirstSSB_MAX + 15*TSMTC_MAX: AGC and PSS/SSS detection
· 8*Trs: cell measurement, T/F tracking and SSB index reading
· Implementation alternative 2:
· TFirstSSB_MAX + 15*TSMTC_MAX: AGC (1 sample for coarse AGC and 1 sample for fine AGC)
· 8*Trs: cell search, time/frequency synchronization, time/frequency tracking

Issue 1-3-2: enhancement of “TFirstSSB_MAX + 15*TSMTC_MAX” part of current FR2 unknown SCell activation delay
The options we discussed in last meeting were:
	· FFS
· Option 1 (Apple, OPPO): 
· for unknown R18 FR2 SCell activation enhancement, RAN4 to further discuss remove or reduce “8*Trs” after concluding beam sweeping factor and “TFirstSSB_MAX + 15*TSMTC_MAX” part enhancement.  
· Option 2 (CMCC):
· if timing information can be acquired in the component of AGC/Cell synchronization (i.e. TFirstSSB_MAX + 15*TSMTC_MAX ), 8*Trs can be removed. 
· Option 3 (Xiaomi, MTK):
· The sample number for cell search cannot be reduced any further for both purely unknown scenario and semi-unknown scenario.
· Option 4 (Ericsson) (based on issue 1-1-1a):
· For delay reduction using prior information approach, RAN4 to agree that UE can skip cell search.
· RAN4 to agree that, for semi-known SCell, if the measurement results are not available, using prior information-based method, SCell activation delay framework for L3 part is TFirstSSB_MAX + (N1-1) *TSMTC_MAX + N2*Trs. Where N1 is FFS and N2 is 0. 
· Option 5 (Huawei): 
· If the QCL source of RS(s) of SCell being activated is configured as SSB in inter-band active serving cell, and the RTD between the SCell being activated and the inter-band active serving cell is within 260ns, cell search can be skipped.



In the legacy unknown FR2 SCell activation, we assumed that the synchronization with AGC takes two sample for each Rx beam and cell measurement with T/F tracking takes one more sample. However, since SCell activation has much higher SNR side condition compared with other mobility requirement, i.e., -2dB. It may be also possible to consider if the sample number for L3 measurement/synchronization could be reduced during the SCell activation. We did some simulation on the PSS/SSS detection based on the simulation assumption of R4-2115359, but changed the Rx number to 2 and effective SINR to -2dB; and the simulation results are summarized as following,
	Channel
	SCS
	SINR
	Success Rate of cell detection
	sample num

	AWGN
 
 
	120kHz
 
 
	-2dB
 
 
	100.00%
	1

	
	
	
	100.00%
	2

	
	
	
	100.00%
	3

	TDLA-120KHz
 
 
	120kHz
 
 
	-2dB
 
 
	98.60%
	1

	
	
	
	100.00%
	2

	
	
	
	100.00%
	3

	TDLC-120KHz
 
 
	120kHz
 
 
	-2dB
 
 
	99.10%
	1

	
	
	
	100.00%
	2

	
	
	
	100.00%
	3



Thus, the sample number of PSS/SSS detection can be reduced to 1, and we also think with such high SNR condition AGC can work well with 1 sample. Even considering both possible implementation alternatives, we think the sample number can be reduced with such high SNR condition for both AGC settling and cell identification. Thus, it’s feasible to reduce the sample number to 1 for L3 measurement/synchronization during unknown FR2 Scell activation (with -2dB SINR side condition); i.e., change TFirstSSB_MAX + 15*TSMTC_MAX to TFirstSSB_MAX + 7*TSMTC_MAX.
Proposal 8: for the UE capable of unknown FR2 SCell activation enhancement (with -2dB SINR side condition), 
· if target FR2 SCell is unknown and UE didn’t report L3 measurement results during activation, reduce “TFirstSSB_MAX + 15*TSMTC_MAX” to “TFirstSSB_MAX + 7*TSMTC_MAX” for SCell activation delay requirement.

Issue 1-3-3: enhancement of “8*Trs” part of current FR2 unknown SCell activation delay

During the cell synchronization, UE is able to acquire the cell phase timing (coarse timing in legacy activation requirement) and then UE would perform T/F tracking on corresponding SSBs to derive the timing for following L1-RSRP measurement. However, we think during the cell synchronization, UE may be able to acquire the sufficient timing information for the L1-RSRP measurement with enhancement capability and the time delay for L3 T/F tracking may be saved, as shown in the figure 2.
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Figure 2. example for the enhanced unknown FR2 SCell activation without L3 T/F tracking (example case is case 2-2-1)
We agree with option 2 in last meeting that, if timing information can be acquired in the component of AGC/Cell synchronization (i.e. TFirstSSB_MAX + 15*TSMTC_MAX ), 8*Trs can be removed. However, if companies still have concern to remove this T/F tracking time, we can also compromise to keep it for WI progress.
Proposal 9: for the UE capable of unknown FR2 SCell activation enhancement (with -2dB SINR side condition), if no reduction applies on “TFirstSSB_MAX + 15*TSMTC_MAX” part, 8*Trs can be removed.

We can also compromise to option 3 if no consensus for enhancement.
 
2.3 RS related enhancement for L3 part
Issue 1-4-1(common issue for multiple topics): whether to reuse timing and Rx beam for target unknown FR2 SCell based on QCLed type C/D information from an inter-band active serving cell

The options we discussed in last meeting were:
	Agreement: 
· For FR2 SCell activation enhancement
· RAN4 to not consider reusing timing and Rx beam to target unknown FR2 SCell based on QCLed type C/D information from an inter-band active serving cell
· For FR1 SCell activation enhancement
· RAN4 to discuss the feasibility of reusing timing information to target unknown FR1 SCell from an FR1 inter-band active serving cell
· FFS the feasibility of configuring QCL type C information from FR1 inter-band active serving cell



In order to reuse timing and AGC information to target unknown FR1 SCell from an FR1 inter-band active serving cell, we need to make sure the RTD of existing serving cell and target being-active SCell is within a certain threshold, and power difference is also within a certain threshold, i.e., 6dB. 
UE can always assume co-located deployment for intra-band CA before R18, and QCLed typeC provide the delay spread information between existing serving cell and target intra-band SCell; however, this QCLed typeC cannot be used to determine the absolute RTD between existing serving cell and target inter-band SCell. The QCLed typeC definition is in TS38.214, as duplicated below,
	The quasi co-location types corresponding to each DL RS are given by the higher layer parameter qcl-Type in QCL-Info and may take one of the following values:
- 'typeA': {Doppler shift, Doppler spread, average delay, delay spread}
- 'typeB': {Doppler shift, Doppler spread}
- 'typeC': {Doppler shift, average delay}
- 'typeD': {Spatial Rx parameter}



One approach to use QCLed typeC to support FR1 inter-band SCell activation enhancement is: expand the definition of typeC to cover the RTD as well, i.e., if TRS(s) of the SCell being activated is (are) QCL-TypeC with SSB(s) of any FR1 inter-band active serving cell, it means the RTD between the target SCell and the inter-band active serving cell is within within ±260ns. For example, the typeC can be updated as following:
· 'typeC': {Doppler shift, average delay, absolute arrival timing for R18}
However, it may cause backward compatibility issue since legacy typeC definition has been used from R15, and RAN4 needs to check with RAN1 if it’s feasible to expand the typeC definition to support this FR1 SCell activation enhancement.
Another alternative is to introduce an indication from network to UE to indicate which inter-band active serving cell or which SSB on inter-band active serving cell can be used as timing source. But it will need new signaling in RAN2, and RAN4 may need to check with RAN2 on this solution.
Proposal 10: RAN4 to consider the activation enhancement of unknown FR1 SCell in inter-band case with two possible alternatives:
· Alt 1: expand the definition of QCLed-typeC to indicate the RTD between the SCell being activated and the inter-band active serving cell is within a small range, e.g., ±260ns. RAN4 needs to check with RAN1 for this solution.
· Alt 2: introduce an indication from network to UE to indicate which inter-band active serving cell or which SSB on inter-band active serving cell can be used as timing source for the SCell being activated. RAN4 needs to check with RAN2 for this solution.

Issue 1-4-2: RS and QCL information related enhancement of FR2 unknown SCell activation

Since stage 1 is for enhancement on FR2 unknown SCell activation, the PSS/SSS detection and DL synchronization is needed to identify the target SCell. The AP-CSI-RS and A-TRS is not supposed to be used for cell synchronization or coarse timing acquisition (time correlation based on CSI-RS is not even considered in CSI-RS L3). If the coarse timing of AP-CSI-RS and A-TRS is known to UE, then it could be directly used for L1 measurement rather than L3 UE behavior on the SCell. 
Moreover, as agreed in last meeting, RAN4 to not consider reusing timing and Rx beam to target unknown FR2 SCell based on QCLed type C/D information from an inter-band active serving cell. The inter-band serving cell and target SCell will have inter-band MRTD and TAE is 3us, which is larger than CP, we don’t think the QCL type C can directly lead UE to reuse the timing from this inter-band serving cell. Regarding the beam information, CDM is not introduced/specified yet, the QCL type D information from inter-band FR2 serving cell will still need UE do perform the Rx beam sweeping for target SCell(inter-band serving cell and target SCell still need to do IBM). We are not sure when beam cannot be aligned, how much timing difference UE can see at DL reception side even network can claim the TAE is small. If UE directly reuse the timing from inter-band serving cell but the real RTD is larger than CP, then it may result into a failed activation. We would like to understand more on how network can assume such small RTD at UE.
In order to narrow down the possible solutions for unknown FR2 SCell activation enhancement, we think RAN4 can preclude to use AP-CSI-RS and/or A-TRS for L3 part in unknown FR2 SCell activation enhancement. 
Proposal 11: AP-CSI-RS and/or A-TRS based fast SCell activation is not applied to L3 part for unknown FR2 SCell activation enhancement.

Issue 1-4-3: RS related enhancement of FR1 unknown SCell activation
The options we discussed in last meeting were:
	· FFS
· Option 1(China Telecom)Under practical deployment scenarios/conditions, A-TRS is able to be used in inter-band unknown FR1 SCell activation scenario.



As discussed in issue 1-4-1, we think it’s feasible to use A-TRS for inter-band unknown FR1 SCell activation scenario, however this A-TRS shall use the coarse timing from another inter-band FR1 active serving cell. And the detailed solution shall be discussed after we have conclusions on issue 1-4-1.
Proposal 12: RS related enhancement of FR1 unknown SCell activation shall be discussed after RAN concluding issue 1-4-1.
3. Conclusion
In this discussion, we further discuss the possible L3 part enhancement to shorten the FR2 SCell activation delay.

Proposal 1: No need to define new sub-states for known/unknown state for FR2 SCell
Proposal 2: For FR2 unknown SCell activation enhancement, if the UE has valid L3 measurement result with SSB index but has not report it before the SCell activation command:
· If periodic L3 measurement report for being-activated SCell is configured by network, UE can report valid L3 measurement result on the first available UL grant after SCell activation command; 
· Otherwise if no periodic L3 measurement report for being-activated SCell is configured by network, UE can request the UL grant to report valid L3 measurement result after SCell activation command;
Proposal 3: 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 4: No need to report L3 measurement reporting after receiving SCell activation command if UE has no valid measurement results
Proposal 5: No need to define criteria to determine the L3 measurement result is available or not for FR2 unknown SCell activation enhancement.
Proposal 6: Introduce the UE capability to support Rx beam sweeping factor can be less than 8 for AGC settling and cell detection during unknown FR2 SCell activation with condition of SNR=-2dB.
Proposal 7: in existing FR2 unknown SCell activation case, following UE implementation alternatives are assumed:
· Implementation alternative 1:
· TFirstSSB_MAX + 15*TSMTC_MAX: AGC and PSS/SSS detection
· 8*Trs: cell measurement, T/F tracking and SSB index reading
· Implementation alternative 2:
· TFirstSSB_MAX + 15*TSMTC_MAX: AGC (1 sample for coarse AGC and 1 sample for fine AGC)
· 8*Trs: cell search, time/frequency synchronization, time/frequency tracking

Proposal 8: for the UE capable of unknown FR2 SCell activation enhancement (with -2dB SINR side condition), 
· if target FR2 SCell is unknown and UE didn’t report L3 measurement results during activation, reduce “TFirstSSB_MAX + 15*TSMTC_MAX” to “TFirstSSB_MAX + 7*TSMTC_MAX” for SCell activation delay requirement.
Proposal 9: for the UE capable of unknown FR2 SCell activation enhancement (with -2dB SINR side condition), if no reduction applies on “TFirstSSB_MAX + 15*TSMTC_MAX” part, 8*Trs can be removed.

Proposal 10: RAN4 to consider the activation enhancement of unknown FR1 SCell in inter-band case with two possible alternatives:
· Alt 1: expand the definition of QCLed-typeC to indicate the RTD between the SCell being activated and the inter-band active serving cell is within a small range, e.g., ±260ns. RAN4 needs to check with RAN1 for this solution.
· Alt 2: introduce an indication from network to UE to indicate which inter-band active serving cell or which SSB on inter-band active serving cell can be used as timing source for the SCell being activated. RAN4 needs to check with RAN2 for this solution.

Proposal 11: AP-CSI-RS and/or A-TRS based fast SCell activation is not applied to L3 part for unknown FR2 SCell activation enhancement.
Proposal 12: RS related enhancement of FR1 unknown SCell activation shall be discussed after RAN concluding issue 1-4-1.
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