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Introduction
At RAN4#105 meeting, companies further discussed the potentials on FR2 SCell activation delay reduction and the WF was captured in [1]. In this paper, we are discussing the L1 part enhancement for FR2 SCell activation delay reduction.
Discussion
In last meeting, it was agreed to discuss below sub-cases to reduce FR2 SCell activation delay for unknown case. We will discuss the L1 part enhancement also considering the two cases separately. 
Issue 1-1-1: new condition/classification for unknown SCell
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

Beam sweeping factor reduction
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)
Issue 2-1-2: Whether and how to skip L1-RSRP measurement of FR2 unknown SCell activation?

If the UE is able to report a valid L3 measurement result after SCell activation command, this provides network the latest beam information hence the SCell can be activated as if it is known. As discussed in our paper [2], the network can send the TCI activation in response to the valid L3 measurement reporting therefore L1-RSRP measurement is not needed.
Proposal 1: If UE reports a valid L3 measurement result after SCell activation command, L1-RSRP measurement is not needed.  
Otherwise, if the UE cannot send a valid L3 measurement report, the UE may fall back to legacy unknown SCell activation. Comparing to L3 part enhancements, the UE has completed AGC, cell search and T/F sync before the start of L1-RSRP measurement. It is able to utilize the measurement information acquired from L3 part steps to determine a suitable Rx beam setting thus the L1-RSRP measurement period can be reduced. In some cases e.g. if the reference signals used for L1-RSRP measurement has been measured during L3 part, the L1-RSRP measurement may be skipped.  The conditions for skipping the L1-RSRP measurement can be discussed. 
Proposal 2: If UE does not report a valid L3 measurement result after SCell activation command, a smaller Rx beam sweeping factor is assumed for L1-RSRP measurement based on the measurement during L3 part steps. 
Proposal 3: The L1-RSRP measurement can be skipped if the reference signals used for L1-RSRP measurement has been measured during L3 part steps.  

Prioritization of L1-RSRP measurement
Issue 3-1-4: 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.
Similar proposals were discussed in Rel15 but not agreed because of the negative impact on mobility performance. If L3 measurement on the target SCell is deprioritized over L1-RSRP measurement during SCell activation, the measurement reporting may not be timely transmitted hence delay the mobility decision. Even the SCell activation is completed, there is risk of connection failure due to mobility. It is uncertain if there is any benefit by prioritizing L1-RSRP measurement of FR2 unknown SCell activation. The prioritization of L1-RSRP measurement needs to be well justified taking into account the negative impact on mobility performance.
Proposal 4: The prioritization of L1-RSRP measurement needs to be well justified taking into account the negative impact on mobility performance. 
TCI related enhancement for L1 part
Issue 2-2-2: TCI activation enhancement during FR2 unknown SCell activation
· 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
There was also proposal to skip TCI state indication to save the MAC uncertainty time. Although TCI state is based on the L1-RSRP reporting, it is network implementation to decide which DL beam the UE is receiving. In addition, the absence of TCI activation may lead to misaligned understanding hence different TCI state determination between network and UE e.g. if the L1-RSRP reporting does not successfully reach the network. We should avoid such risk by keeping explicit TCI activation.
Proposal 5: TCI state activation command shall not be skipped in FR2 SCell activation delay reduction. 

Issue 2-3-2: Aperiodic RS for L1-RSRP measurement during FR2 unknown SCell activation
· 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.

In R17 fast SCell activation, aperiodic CSI-RS for tracking i.e. A-TRS is introduced to assist AGC and time/frequency synchronization. This A-TRS has a specific format and is used for particular purpose when activating a known SCell. If AP CSI-RS is now to be used for other purposes i.e. L1-RSRP measurement, this needs to be studied by RAN1. RAN4 should send LS to RAN1 to study the feasibility of using A-TRS/AP CSI-RS for L1-RSRP measurement when activating an FR2 unknown SCell. The text proposal is provided in Appendix. 
Proposal 6: 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.

Issue 2-4-1: enhancement based on A-TRS which is QCLed typeC/D with RS of inter-band active serving cell
Agreement:
· As per conclusion of issue 1-4-1, 
· For FR2 unknown SCell activation enhancement, not to consider enhancement based on A-TRS which is QCLed typeC/D with RS of inter-band active serving cell.
· For FR1 unknown SCell activation enhancement, FFS on enhancement based on A-TRS which is QCLed typeC with RS of inter-band active serving cell.
In Rel18 Network Energy Saving WI, one of the objectives is to specify SSB-less SCell operation for inter-band CA for FR1 and co-located cells. We understood it is addressing the same issue as the discussion on this issue in FeRRM. In order to avoid duplicated discussion, we suggest discussing the feasibility of reusing timing information to target unknown inter-band FR1 SCell in R18 Network Energy Saving WI. 
Proposal 7: We suggest discussing the feasibility of reusing timing information to target unknown inter-band FR1 SCell in R18 Network Energy Saving WI. 

Conclusion
This contribution discusses the L1 part enhancement for FR2 SCell activation delay reduction. The observations and proposals are summarized as below:  
Proposal 1: If UE reports a valid L3 measurement result after SCell activation command, L1-RSRP measurement is not needed.  
Proposal 2: If UE does not report a valid L3 measurement result after SCell activation command, a smaller Rx beam sweeping factor is assumed for L1-RSRP measurement based on the measurement during L3 part steps. 
Proposal 3: The L1-RSRP measurement can be skipped if the reference signals used for L1-RSRP measurement has been measured during L3 part steps.  
Proposal 4: The prioritization of L1-RSRP measurement needs to be well justified taking into account the negative impact on mobility performance. 
Proposal 5: TCI state activation command shall not be skipped in FR2 SCell activation delay reduction. 
Proposal 6: 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.
Proposal 7: We suggest discussing the feasibility of reusing timing information to target unknown inter-band FR1 SCell in R18 Network Energy Saving WI. 
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Appendix
1. Overall Description:
[bookmark: OLE_LINK1]RAN4 is discussing the SCell activation delay reduction for activating an unknown FR2 SCell. At RAN4#104e meeting, it was agreed to discuss the feasibility and method of SCell activation enhancement based on AP-CSI-RS and/or A-TRS. 

RAN4 understood A-TRS for fast SCell activation is introduced in R17 to assist AGC and time and frequency synchronization when activating a known SCell. However, for unknown SCell, the UE needs to perform additionally L1-RSRP measurement and reporting in order to send the beam information to the network. It is unclear if A-TRS for fast SCell activation can be also used for L1-RSRP measurement. 

Therefore, RAN4 would like to ask the following question to RAN1:

Q: When activating a FR2 unknown SCell, can A-TRS for fast SCell activation be used for L1-RSRP measurement? And if it is not feasible, can aperiodic CSI-RS or TRS be enhanced to support the L1-RSRP measurement in SCell activation?   

2. Actions:
To RAN WG1
RAN4 kindly request RAN1 to answer above question.

