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Introduction
At RAN4#104bis-e 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
Beam sweeping factor reduction
Issue 3-1-1: Beam sweeping factor enhancement in L1-RSRP measurement of FR2 unknown SCell activation (not related with WI of FR2 multi-Rx chain DL reception)
Agreement:
· If L1-RSRP measurement of FR2 unknown SCell activation is not skipped, RAN4 to consider Rx beam sweeping factor reduction for L1-RSRP
· Details are FFS
Issue 3-1-3: Whether and how to skip L1-RSRP measurement of FR2 unknown SCell activation?
Agreements:
· RAN4 to discuss the conditions for skipping L1-RSRP measurement when activating an FR2 unknown SCell.
Comparing to L3 part enhancements, the UE has completed cell detection before the start of L1-RSRP measurement. It is able to utilize the measurement information acquired during 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 cell search, the L1-RSRP measurement may be skipped.  The conditions for skipping the L1-RSRP measurement can be discussed. 
Proposal 1: For FR2 unknown SCell activation, a smaller Rx beam sweeping factor is assumed for L1-RSRP measurement based on the measurement during cell detection. 
Proposal 2: The L1-RSRP measurement can be skipped if the reference signals used for L1-RSRP measurement has been measured during L3 part steps i.e. AGC and cell search.  

Prioritization of L1-RSRP measurement
Issue 3-1-4: Prioritization enhancement for L1-RSRP measurement of FR2 unknown SCell activation
Agreement:
· L1-RSRP measurement is performed in non-DRX mode even DRX is configured.
· FFS on whether prioritization needs to be changed between L1-RSRP measurements and L3 measurements during FR2 unknown SCell activation
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 3: 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 3-2-2: TCI activation enhancement during FR2 unknown SCell activation
· Option 1 (Apple, Intel, CMCC, Xiaomi, HW, OPPO, CTC, MTK): the uncertainty of TCI configuration/activation can be saved when TCI of PDCCH/PDSC/CSI-RS is associated with the best L1-RSRP report.
· Option 1a(Apple, Intel, HW, CTC): for FR2 unknown SCell activation enhancement, the TCI of PDCCH/PDSC/CSI-RS is associated with the best L1-RSRP report if no MAC CE or RRC indication for TCI is sent to UE.
· Option 2 (vivo): During the Scell activation, only the TCI from CSI-RS used for CQI needs to be configured. The PDCCH/PDSCH can follow the same TCI state information as CSI-RS. In this way, the PDCCH/PDSCH TCI configuration can be saved and the Scell activation delay can be reduced accordingly.
· Option 3 (QC, Ericsson, Nokia, vivo, ZTE): Gain in delay reduction is quite small for skipping TCI state indication and RAN4 not consider TCI state skipping.
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 4: TCI state activation command shall not be skipped in FR2 SCell activation delay reduction. 
Issue 3-3-2: Aperiodic RS for L1-RSRP measurement during FR2 unknown SCell activation
· Option 1 (Apple): Use AP CSI-RS for L1-RSRP measurement if UE can indicate the completion of L3 stage or can indicate the readiness of L1 measurement.
· Option 2 (Ericsson, LGE, Nokia):
· RAN4 to study usage of AP-RS and A-TRS for L1-RSRP measurement.
· RAN4 to send LS to RAN1 if A-TRS can be used for L1-RSRP measurement. If it cannot be used as it is, RAN4 to ask if it can be enhanced to support L1-RSRP measurement on the A-TRS.
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 5: 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.

Conclusion
This contribution discusses the L1 part enhancement for FR2 SCell activation delay reduction. The observations and proposals are summarized as below:  
Proposal 1: For FR2 unknown SCell activation, a smaller Rx beam sweeping factor is assumed for L1-RSRP measurement based on the measurement during cell detection. 
Proposal 2: The L1-RSRP measurement can be skipped if the reference signals used for L1-RSRP measurement has been measured during L3 part steps i.e. AGC and cell search.  
Proposal 3: The prioritization of L1-RSRP measurement needs to be well justified taking into account the negative impact on mobility performance. 
Proposal 4: TCI state activation command shall not be skipped in FR2 SCell activation delay reduction. 
Proposal 5: 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.
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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.

