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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. In the previous discussion of RAN4, many solutions were proposed for unknown FR2 SCell activation. However, in the last meeting, RAN4 agreed to down select these solutions and deprioritized some of them [1]. In this paper we discuss the considered solutions for L3 part enhancement for unknown SCell activation in FR2. The WF from the last meeting is captured in [1].
2 Discussion
Based on the last progress in RAN4, it seems there are two directions to apply enhancement for unknown SCell activation procedure in general:
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
According to 38.133 specs in clause 8.3.2 [2], FR2 SCell activation delay can be very long (inefficient) when the FR2 SCell is considered as “unknown”. One of the main conditions used to determine the target FR2 SCell as unknown is based on whether the UE has sent a valid L3-RSRP measurement report for the target FR2 SCell as captured below [2]:
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There are many cases where the UE would not meet the above condition, not because the target SCell is totally unknown, but because for instance:
· the UE has not sent the report even if the UE has a valid measurement, or
· the UE has sent the report but either too late or not early enough.
In our view, many of these cases can be enhanced such that the SCell activation procedure can be treated as a known scenario. This can be achieved by introducing a new mechanism for triggering the UE to send L3 measurements report when SCell activation is initiated. This mechanism can be as follows: 
1) NW can configure the UE with reporting configurations (as in clause 5.5.1 in 38.331 [3]) using the RRC msg used for SCell addition.
2) [bookmark: _Hlk131295499]Then the UE will be triggered to report valid L3-RSRP measurements with SSB index (e.g., event triggered reporting) when the following conditions are met (conditions should be known to both UE and NW):
· If MAC-CE command for SCell activation is received, and
· If L3-RSRP report was not sent by the UE before SCell activation cmd and within 3s/4s from TCI activation (i.e., the SCell remains unknown according to the legacy definition).
3) If UE meets the above conditions, UE will be triggered to send L3-RSRP report with SSB index after MAC-CE SCell activation command, following THARQ + MAC CE processing time. Then the target SCell can be treated as known and the delay of activation will be shortened.
4) [bookmark: _Hlk131297768][bookmark: _Hlk131343170]If UE meets the above conditions, 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.
Figure 1 shows the above steps/mechanism to enhance SCell activation delay for unknown SCell in FR2, wherein L3 and L1 parts can be skipped since SCell can be treated as a known scenario.
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[bookmark: _Ref131295184]Figure 1: New mechanism/report triggering for unknown FR2 SCell activation.

The open issues in the WF [1] regarding this mechanism are captured below:
	Issue 1-1-3: FFS on how to configure/trigger/report L3 measurement results for unknown FR2 SCell activation enhancement



Given the presented solution above, the FFS in Issue 1-1-3 can be addressed as follows:
· Report Configuration: NW can configure the UE with reporting configurations using RRC msg used for SCell addition.
· Report Triggering: The report for measurement results can be triggered based on the following conditions:
· If MAC-CE command for SCell activation is received, and
· If L3-RSRP report was not sent by the UE before SCell activation cmd and within 3s/4s from TCI activation.
Note: based on this event triggered reporting, no independent MAC CE command is required for report triggering.
· Report: The UE sends L3-RSRP report with SSB index after MAC-CE SCell activation command, following THARQ + MAC CE processing time and within a margin [M] ms.

Proposal 1: For report configuration, NW can configure the UE with reporting configurations using RRC msg used for SCell addition.
Proposal 2: For report triggering, event triggered reporting can be adopted to trigger the UE to report valid L3-RSRP measurements with SSB index when specific event is met. The event can be based on the following conditions (i.e., no independent MAC CE command is required for report triggering):
· If MAC-CE command for SCell activation is received, and
· If L3-RSRP report was not sent by the UE before SCell activation command and within 3s/4s from TCI activation.
Proposal 3: when report triggering conditions are met, UE should send L3-RSRP report with SSB index after MAC-CE SCell activation command, following THARQ + MAC CE processing time and within a margin [M] ms.
Proposal 4: 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.
Proposal 5: 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. 
[bookmark: _Hlk131340640]Proposal 6: If L3-RSRP measurements are within [W], then the UE can send L3-RSRP report.
[bookmark: _Hlk131343380]Proposal 7: If L3-RSRP measurements are not within [W], then instead of sending the report UE indicates unknown status to the NW for the target SCell.

	Issue 1-1-2: when to report L3 measurement results for unknown FR2 SCell activation enhancement


For Issue 1-1-2, the new L3 measurements report should be sent after SCell activation command (as suggested in Proposal 3) because this new report is only needed when the SCell is determined as unknown, which can only be decided once SCell activation command is received (i.e., not before).

	Issue 1-1-4: If measurement results are available, the UE will report them to the NW. How to determine the measurement result is available?
Issue 1-1-5: FFS on necessity of L3 measurement reporting if UE has no valid measurement results?


For Issue 1-1-4, the UE can determine measurements are available based on a window [W] prior to the reception of SCell activation command (as suggested in Proposal 5). For Issue 1-1-5, if the UE has no valid measurements within [W], then instead of sending the report UE indicates unknown status to the NW for the target SCell (as suggested in Proposal 7).

	Issue 1-1-6: 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.


[bookmark: _Hlk131347211]For Issue 1-1-6, when UE successfully reports L3-RSRP 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 8: If UE successfully reports L3-RSRP measurement results after SCell activation command, the unknown FR2 SCell can be treated as known wherein L3 and L1 parts can be skipped.

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 [1]:
	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)
Issue 2-1-1: Beam sweeping factor enhancement in L1-RSRP measurement of FR2 unknown SCell activation (not related with WI of FR2 multi-Rx chain DL reception)


In the last meeting, RAN4 agreed not to reduce beam sweeping factor for AGC in L3 part, but only to apply this enhancement for cell search of L3 part and as a UE capability. Also, this enhancement applies to L1 part as captured below from the WF agreement [1]:
	Agreement for issue 1-2-1 and 2-1-1:
· For unknown FR2 SCell activation enhancement, introduce the UE capability to support Rx beam sweeping factor can be less than 8 for cell detection part of L3 and SSB based L1-RSRP measurement.
· if UE has full set (N=8) of beam sweeping during AGC settling part in L3.
· Beam sweeping factor capability of X1 for cell detection part (X1*Trs) of L3 and beam sweeping factor capability of X2 for SSB based L1-RSRP measurement
· FFS on capability indication for X1 and X2  
· Note: above enhancement only applies for FR2 unknown SCell activation enhancement



[bookmark: _Hlk131355032]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 capabilities indication are FFS. In our view, X1 and X2 can be designed/reported independently as separate capabilities (i.e., not as single capability as it was suggested in the last meeting).
Proposal 9: X1 and X2 UE capabilities for beam sweeping factor can be designed/reported independently as separate capabilities.
[bookmark: _Hlk131355179]The value of X1 and X2 can be defined following the same principle of reduced beam sweeping factor for Positioning.
Proposal 10: 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}).
[bookmark: _Ref115345800][bookmark: _Ref115355978][bookmark: _Ref115358845]
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: For report configuration, NW can configure the UE with reporting configurations using RRC msg used for SCell addition.
Proposal 2: For report triggering, event triggered reporting can be adopted to trigger the UE to report valid L3-RSRP measurements with SSB index when specific event is met. The event can be based on the following conditions (i.e., no independent MAC CE command is required for report triggering):
· If MAC-CE command for SCell activation is received, and
· If L3-RSRP report was not sent by the UE before SCell activation command and within 3s/4s from TCI activation.
Proposal 3: when report triggering conditions are met, UE should send L3-RSRP report with SSB index after MAC-CE SCell activation command, following THARQ + MAC CE processing time and within a margin [M] ms.
Proposal 4: 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.
Proposal 5: 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.
Proposal 7: If L3-RSRP measurements are not within [W], then instead of sending the report UE indicates unknown status to the NW for the target SCell.
Proposal 8: If UE successfully reports L3-RSRP measurement results after SCell activation command, the unknown FR2 SCell can be treated as known wherein L3 and L1 parts can be skipped.
Proposal 9: X1 and X2 UE capabilities for beam sweeping factor can be designed/reported independently as separate capabilities.
Proposal 10: 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}).
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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 TCL. PDSCH TCI (when applicable) and semi-
persistent CSI-RS for CQI reporting (when applicable):

- SCell activation command is received after L3-RSRP reporting and no later than the time when UE receives
MAC-CE command for TCT 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 TCL PDSCH TCI (when applicable). semi-persistent CSI-RS for CQI reporting
(when applicable). and configuration message for TCT of periodic CSI-RS for CQI reporting (when applicable) are
based on the latest valid L1-RSRP reporting.
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