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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 L1 part enhancement for unknown SCell activation in FR2. The WF from the last meeting is captured in [1].

2 Discussion
In SCell activation delay, L1-RSRP measurement is performed for the unknown SCell in FR2 after cell search is completed. Then L1-RSRP report is sent to the network for TCI indication 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).

2.1 Open issues related to L1 part
Several issues have been discussed in the last meeting and captured in the WF [1]. Here we discuss the open issues related to L1 part.
	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)
· FFS
· Option 1 (Apple, Xiaomi, LGE, OPPO, Ericsson): 
· For unknown FR2 SCell activation enhancement, introduce the UE capability to support Rx beam sweeping factor can be less than 8 for SSB based L1-RSRP measurement.
· Option 2 (Intel): 
· If UE has some prior information to skip L3 part and can perform L1-RSRP directly, suggest not to reduce RX beam sweeping factor in order to select more accurate beam.
· Option 3 (CMCC):
· 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 4 (CTC):
· If L1- RSRP measurement is not skipped, Rx beam sweeping factor reduction in L1-RSRP measurement can be considered provided that the performance loss is acceptable. Meanwhile, the usage conditions/scenarios for Rx beam sweeping factor reduction in L1-RSRP measurement should be discussed.
· Option 5 (Nokia):
· For FR2 unknown SCell activation, a smaller Rx beam sweeping factor is assumed for L1-RSRP measurement based on the measurement during cell detection. 
· Option 6 (Huawei):
· Compared with completely skipping L1-RSRP, it is suggested to discuss beam sweeping factor reduction for L1-RSRP after L3 part when UE can acquire some information via L3 measurement (AGC+Cell search).


For Issue 2-1-1, if L1 part of SCell activation cannot be skipped, then Rx beam sweeping factor can be enhanced by introducing a UE capability. Therefore, we are fine to support Option 1.
Proposal 1: For unknown FR2 SCell activation enhancement, introduce the UE capability to support Rx beam sweeping factor can be less than 8 for SSB based L1-RSRP measurement.

	Issue 2-1-2: Whether and how to skip L1-RSRP measurement of FR2 unknown SCell activation?
· FFS



For Issue 2-1-2, in our view, there are two potential solutions to skip L1-RSRP measurements when activating unknown SCell in FR2:
1) RSRP report triggering: the NW can trigger the UE to report the latest L3-RSRP measurements using the SCell activation command, in which the condition of considering the SCell as unknown will be enhanced to treat the SCell as known. As a result, it will help skipping L1 part for SCell activation in FR2.
2) Contention based random access (CBRA) approach: CBRA can be used to activate first unknown SCell in one band, which can help skipping L1 part and TCI state indication, and as a result, enhance the overall activation delay for unknown SCell (detailed discussion is provided in our paper in 8.9.2.3 AI).
Note: both approaches will have an impact on RAN1/RAN2 work.

Proposal 2: Two potential solutions to skip L1-RSRP measurements when activating unknown SCell in FR2:
1) RSRP report triggering: the NW can trigger the UE to report the latest L3-RSRP measurements using the SCell activation command, in which the condition of considering the SCell as unknown will be enhanced to treat the SCell as known. As a result, it will help skipping L1 part for SCell activation in FR2.
2) Contention based random access (CBRA) approach: CBRA can be used to activate first unknown SCell in one band, which can help skipping L1 part and TCI state indication, and as a result, enhance the overall activation delay for unknown SCell (detailed discussion is provided in our paper in 8.9.2.3 AI).
Note: both approaches will have an impact on RAN1/RAN2 work.

	Issue 2-1-3: Prioritization enhancement for L1-RSRP measurement of FR2 unknown SCell activation
· FFS
· Option 1 (Apple): 
· to introduce network indication for the prioritization between L1-RSRP measurements and L3 measurements for FR2 unknown SCell activation.
· Option 2 (Xiaomi, LGE, MediaTek, Ericsson):
· RAN4 not to consider the prioritization between L1-RSRP measurements and L3 measurements during FR2 unknown SCell activation.
· Option 3 (Nokia):
· The prioritization of L1-RSRP measurement needs to be well justified taking into account the negative impact on mobility performance.



For Issue 2-1-3, if L1-RSRP measurement is prioritised over L3 measurements to enhance L1 part of SCell activation, it could have negative impact on the mobility performance (e.g., handover). Therefore, it is preferred not to change the priority between L1-RSRP measurements and L3 measurements during FR2 unknown SCell activation.
Proposal 3: RAN4 not to consider the prioritization between L1-RSRP measurements and L3 measurements during FR2 unknown SCell activation.

	Issue 2-2-1: Fine timing tracking for SSB corresponding to the TCI state during FR2 unknown SCell activation
· FFS
· Option 1 (Apple, Intel, Qualcomm, Xiaomi, OPPO, MediaTek): 
· fine timing tracking for SSB corresponding to TCI state is not skipped
· Option 2 (Huawei): 
· Fine timing can be skipped if the SCell activation delay can be further reduced to 3 ms.
· Option 3 (ZTE): 
· Whether fine time tracking after TCI state indication can be skipped, which is related with the answer of whether L1-RSRP measurement to be ignored. If L1-RSRP measurement is decided to be ignored, the fine time tracking after TCI state indication can not be skipped.
· Since it has been approved that A-TRS can be used for fine time tracking after TCI state indication, so it seems that the latency of fine time tracking is small enough, not need to consider ignoring fine time tracking.



Reusing SSB timing from L3 or L1 measurements to skip the fine timing tracking for SSB corresponding to TCI state is not recommended, because during L1/L3 measurements UE tracking performance for SSB timing will not be accurate enough, and therefore fine timing tracking is still required to be accomplished. In addition, skipping fine timing tracking does not reduce the delay much (only 1*Trs) compared to its impact on acquiring the accurate timing. Therefore, we support Option 1.

Proposal 4: fine timing tracking for SSB corresponding to TCI state is not skipped.

	Issue 2-2-2: TCI activation enhancement during FR2 unknown SCell activation
· FFS
· Option 1 (Apple, Xiaomi(without Xms condition), ):  
· For FR2 unknown SCell activation enhancement, the TCI of PDCCH/PDSCH/CSI-RS is associated with the best L1-RSRP report if no MAC CE or RRC indication for TCI is sent to UE in Xms after L1-RSRP reporting.
· X is FFS.
· Option 2 (CMCC, OPPO, MediaTek): 
· if TCI of PDCCH/PDSC/CSI-RS is associated with the best L1-RSRP report, delay on uncertainty of TCI configuration/activation can be saved. Otherwise, delay on uncertainty of TCI configuration/activation is kept.
· Option 3 (Qualcomm, Nokia, ZTE, Ericsson): 
· TCI indication process is not skipped



For Issue 2-2-2, we support Option 2. Saving the time spent on TCI activation based on MAC CE (which include Tuncertinity_MAC, THARQ and MAC CE processing) by assuming that TCI of PDCCH/PDSC/CSI-RS is associated with the best L1-RSRP report can enhance SCell activation delay in FR2.

[bookmark: _Ref115361882]Proposal 5: If TCI of PDCCH/PDSC/CSI-RS is associated with the best L1-RSRP report, delay on uncertainty of TCI configuration/activation can be saved. Otherwise, delay on uncertainty of TCI configuration/activation is kept.

	Issue 2-3-2: Aperiodic RS for L1-RSRP measurement during FR2 unknown SCell activation
· FFS
· Option 1(Apple): for unknown R18 FR2 SCell activation enhancement, following enhancements based on AP CSI-RS and/or A-TRS are considered:
· Use AP CSI-RS for L1-RSRP measurement if L3 stage is performed during unknown FR2 SCell activation and UE can indicate the completion of L3 stage.
· Option 2 (Nokia, OPPO, Ericsson):
· RAN4 sends LS to RAN1 to study the feasibility of using A-TRS/AP CSI-RS for L1-RSRP measurement when activating an FR2 unknown SCell.
· Option 3: not to use AP CSI-RS or A-TRS for L1-RSRP
· Option 3a (vivo): RAN4 not to consider AP CSI-RS for L1-RSRP reporting unless the necessity is clear.
· Option 3b (Huawei): It is not recommended to A-TRS based L1-RSRP which may have significant RAN1 impact.
· Option 3c (MediaTek): AP-CSI-RS and/or A-TRS based fast Scell activation is not applied to L1 part for unknown FR2 Scell activation enhancement.
· Option 4 (ZTE):
· To realize AP RS based L1-RSRP measurement, the following two issues should be resolved：
· When and how to trigger AP RS; 2) How to identify the Tx beam of AP RS
· For 1) When and how to trigger AP RS, the efficient solution is to trigger the AP RS by the same MAC CE which used to trigger the unknown SCell activation, similar as the method in Rel-17 fast known SCell activation. For 2) How to identify the Tx beam of AP RS, NW should configure multiple AP RS resources so as to realize Tx beam sweeping.
· Option 5 (Ericsson):
· RAN4 to study usage of AP-RS and A-TRS for L1-RSRP measurement.
· RAN4 to confirm, UE timing assumption when performing L1-RSRP measurements.




For Issue 2-3-2, the problem with AP RS is that it is only one-shot. Network has no idea when to trigger it 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). On Option 1, the key point is whether the if condition can be true. It seems some additional new reporting mechanism is needed for UE to tell network about the readiness of L1 measurement. On Option 2, it is pending on the feedback from RAN1. It should be fine to send an LS to RAN1 to check. In general, we support Option 3.

[bookmark: _Ref115398260]Proposal 6: AP-CSI-RS and/or A-TRS based fast Scell activation is not applied to L1 part for unknown FR2 Scell activation enhancement.







3 Summary
In this paper, the discussion of SCell activation delay reduction for L1 part is provided. The following proposals were introduced:
[bookmark: _Hlk94866332]Proposal 1: For unknown FR2 SCell activation enhancement, introduce the UE capability to support Rx beam sweeping factor can be less than 8 for SSB based L1-RSRP measurement.
Proposal 2: Two potential solutions to skip L1-RSRP measurements when activating unknown SCell in FR2:
1) RSRP report triggering: the NW can trigger the UE to report the latest L3-RSRP measurements using the SCell activation command, in which the condition of considering the SCell as unknown will be enhanced to treat the SCell as known. As a result, it will help skipping L1 part for SCell activation in FR2.
2) Contention based random access (CBRA) approach: CBRA can be used to activate first unknown SCell in one band, which can help skipping L1 part and TCI state indication, and as a result, enhance the overall activation delay for unknown SCell (detailed discussion is provided in our paper in 8.9.2.3 AI).
Note: both approaches will have an impact on RAN1/RAN2 work.
Proposal 3: RAN4 not to consider the prioritization between L1-RSRP measurements and L3 measurements during FR2 unknown SCell activation.
Proposal 4: fine timing tracking for SSB corresponding to TCI state is not skipped.
Proposal 5: If TCI of PDCCH/PDSC/CSI-RS is associated with the best L1-RSRP report, delay on uncertainty of TCI configuration/activation can be saved. Otherwise, delay on uncertainty of TCI configuration/activation is kept.
Proposal 6: AP-CSI-RS and/or A-TRS based fast Scell activation is not applied to L1 part for unknown FR2 Scell activation enhancement.
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