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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. The delay requirement may be different according to the various conditions, e.g., frequency range, known/unknown cell and activating serving cell on the same band, etc. However, some of them, especially for unknown case, are still too long. Therefore, following the discussion in the last meeting, in this paper we further discuss L3 part enhancement for unknown SCell activation in FR2. The WF from the last meeting is captured in [1].

2 Discussion
In SCell activation delay, L3 measurements are performed for the unknown SCell in FR2 after MAC CE processing and RF retuning. In L3 part, both AGC adjustment and cell search procedures are required for the unknown SCell activation as shown in Figure 1. 
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[bookmark: _Ref115341146]Figure 1: Unknown SCell activation delay in FR2 (when P CSI-RS is used).
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2.1 Open issues related to L3 part
Several issues have been discussed in the last meeting and captured in the WF [1]. Here we discuss the open issues related to L3 part.
	Issue 2-2-1: Beam sweeping factor enhancement in L3 part of FR2 unknown SCell activation (not related with WI of FR2 multi-Rx chain DL reception)
FFS:
· Option 1: RAN4 to introduce the UE capability to support the UE Rx beam sweeping factor less than 8 for FR2 SCell activation.
· Option 1a: for RX beam sweeping factor reduction, the agreements on reduced RX beam sweeping factor for Rel-17 FR2 HST or Rel-17 positioning enhancement can be considered as baseline.
· Option 1b: Introduce the UE capability to support Rx beam sweeping factor can be less than 8 (i.e., 1, 2, 4, 6) for AGC settling and cell detection during unknown FR2 Scell activation.
· Option 2:
· Since L3 part is the first procedure after RF retuning, reducing RX beam sweeping factor at this stage could have negative impact on the performance of AGC and cell search procedure, which is a significant sacrifice to enhance the SCell activation delay.
· Option 3: RAN4 to consider introducing the UE capability to support the UE Rx beam sweeping factor less than 8 for FR2 Scell activation which is subject to the discussion on feasible conditions and scenarios.



For Issue 2-2-1, we still think full beam sweeping factor is still necessary at this stage, where L3 part is the first procedure after RF retuning. If beam sweeping factor is reduced at this stage, the AGC could be adjusted based on the power of the wrong beam, which could have a negative impact on the performance of the following procedures. We can compromise on reducing the beam sweeping factor in the the following stages, in L1 part (or even skipping L1 part), but we are not convinced to reduce the RX beam sweeping factor at this stage as it will be the only stage where UE can obtain proper information on the beams and has impact on the performance of later stages. It is better to keep the same requirement and leave it to UE on whether to do faster than the requirement.
Proposal 1: Since L3 part is the first procedure after RF retuning, reducing RX beam sweeping factor at this stage could have negative impact on the performance of AGC, cell search procedure and later L1-RSRP measurements, which is a significant sacrifice to enhance the SCell activation delay.

	Issue 2-3-1: Align the understanding of cell measurement /synchronization /AGC in the existing FR2 unknown SCell activation delay requirement
FFS：
· Option 1(Intel, CMCC, Ericsson, OPPO, Nokia, ZTE): RAN4 should align the understanding of cell measurement/synchronization/AGC/T/F tracking in the existing FR2 unknown SCell activation delay requirements
· [bookmark: _Hlk118680452]Option 1a (QC, HW, OPPO, Nokia, vivo, ZTE, CTC, MTK): in existing FR2 unknown SCell activation case:
· 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 2 (Apple, Xiaomi): Option 1 is not needed.



For Issue 2-3-1, we support Option 1a. In our understanding, L3 part consists of AGC settling and cell search. For AGC, 2 samples are used (TFirstSSB_MAX + 15*TSMTC_MAX); and for cell search, 1 sample is used (8*Trs).
Proposal 2: in existing FR2 unknown SCell activation case:
· 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 2-3-2: enhancement of “TFirstSSB_MAX + 15*TSMTC_MAX” part of current FR2 unknown SCell activation delay
FFS:
· Option 1 (Apple, LGE, CMCC, Ericsson(for semi-unknown), OPPO, Nokia, ZTE): 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.
· Option 2 (Ericsson(for semi-unknown), Nokia, ZTE): RAN4 to discuss the potential of simplified AGC settling with 1 sample.
· Option 3 (HW, vivo, MTK): The sample number of L3 part is 3 (2 for AGC and 1 for cell search), which is already small and can’t be reduced any further especially for the unknown Scell activation scenario.
· Option 4 (Ericsson(for semi-unknown), Nokia, ZTE): based on option 3 in issue 2-1-1
· For scenario 1, RAN4 to agree only one sample is required for AGC. That means TFirstSSB_MAX + N1*TSMTC_MAX.

Issue 2-3-3: enhancement of “8*Trs” part of current FR2 unknown SCell activation delay
FFS:
· Option 1 (Apple, QC (for semi-unknown), OPPO, Nokia, ZTE): for unknown R18 FR2 SCell activation enhancement, RAN4 to further discuss remove or reduce L3 T/F tracking time (8 Trs) after concluding beam sweeping factor and PSS/SSS detection enhancement.
· Option 2 (CMCC, OPPO, ZTE): 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 (vivo, MTK) The sample number of L3 part is 3 (2 for AGC and 1 for cell search), which is already small and can’t be reduced any further especially for the unknown SCell activation scenario.



For Issue 2-3-2, we support Option 3. As mentioned before, for the unknown SCell, 2 samples are required to perform AGC in L3 part. For Option 1, we don’t think the side condition of -2dB SINR can be related to AGC. AGC is affected by the total received power, not the SNR. For example, if the total received power at the UE is very strong, the first sample could be saturated (wasted) and therefore UE may still need a second sample to settle the Rx AGC.
For Issue 2-3-3, we support Option 3. For the cell search, it is already based on one sample and cannot be reduced any further. For Option 2, in our view, UE cannot guarantee that the timing information can be acquired during AGC, where AGC samples are used to adjust the power not to acquire the timing. Therefore, we still need this single sample to perform cell search and acquire the timing information.
Proposal 3: The sample number of L3 part is 3 (2 for AGC and 1 for cell search), which is already small and can’t be reduced any further especially for the unknown SCell activation scenario.

	Issue 2-4-1: RS related enhancement of FR2 unknown SCell activation
FFS:
· Option 1 (Xiaomi, HW, OPPO, CTC): The A-TRS can be used for L3 measurement for FR2 unknown Scell activation if the QCL information of the A-TRS is provided to UE. 
· Option 1a (Xiaomi, ZTE, CTC): If the triggered A-TRS is QCL-ed with the SSB of inter-band SpCell or one of inter-band active serving cell, A-TRS is configured for AGC adjustment, cell search and fine timing tracking for FR2 unknown Scell activation.
· Option 1b (ZTE, CTC): The extension of A-TRS based unknown FR1 Scell activation into inter-band scenario can also be introduced.
· Option 2 (Apple, QC, LGE, Intel, Ericsson, MTK): AP-CSI-RS and/or A-TRS based fast Scell activation is not apply to L3 part for unknown FR2 Scell activation enhancement.
· Option 3 (Nokia): based on option 2 in issue 2-1-1:
· RAN4 to study the solution to reduce the unknown Scell activation delay based on the A-TRS.
· A-TRS can be triggered based on the latest measurement status at UE.
· Option 4 (Xiaomi, HW, ZTE, CTC): 
· UE can obtain coarse timing information via QCL TypeC to inter-band serving cell subject to gNB configuration where the cell detection can be skipped.
· UE can obtain beam information via QCL TypeD to inter-band serving cell subject to gNB configuration.
· For FR2 unknown Scell activation without intra-band serving cell, up to gNB configuration, when the CSI-RS for CQI and TCI state of PDCCH/PDSCH is associated with the A-TRS, and the QCL source of A-TRS is configured as SSB in inter-band active serving cell (type C/D), A-TRS can be used for fine timing and the requirements is TFirstATRS + 5ms.



For Issue 2-4-1, the problem with AP RS is that it is only one-shot. Network has no idea when to trigger it during this long activation procedure, because the exact UE processing during the SCell activation is unknown to the network. Even if we have a reference UE behaviour during the discussion, but UE is not mandated to follow the reference behaviour (e.g., UE can do faster, if possible). Therefore, we agree with Option 2.

[bookmark: _Ref115398260]Proposal 4: AP-CSI-RS and/or A-TRS based fast Scell activation is not apply to L3 part for unknown FR2 Scell activation enhancement.

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: Since L3 part is the first procedure after RF retuning, reducing RX beam sweeping factor at this stage could have negative impact on the performance of AGC, cell search procedure and later L1-RSRP measurements, which is a significant sacrifice to enhance the SCell activation delay.
Proposal 2: in existing FR2 unknown SCell activation case:
· 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 3: The sample number of L3 part is 3 (2 for AGC and 1 for cell search), which is already small and can’t be reduced any further especially for the unknown SCell activation scenario.
Proposal 4: AP-CSI-RS and/or A-TRS based fast Scell activation is not apply to L3 part for unknown FR2 Scell activation enhancement.
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