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[bookmark: _GoBack]1	Introduction
A WF on Rel-18 eFeRRM[1] was approved in RAN4#105 meeting [2]. In this contribution, we further discuss the L1 related requirements for FR2 SCell activation delay reduction.
2	Discussion
Enhancement for L1-RSRP  
	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)
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 2-1-2: 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.
Issue 2-1-3: Prioritization enhancement for L1-RSRP measurement of FR2 unknown SCell activation
· 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.


As discussed in last meeting, UE is assumed to be able to derive some rough beam information during L3 measurement, which can be reused for L1-RSRP measurement. If L1-RSRP measurement of FR2 unknown SCell activation is not skipped, RAN4 to consider Rx beam sweeping factor reduction for L1-RSRP. RAN4 also agreed to discuss the conditions for skipping L1-RSRP measurement when activating an FR2 unknown SCell.
Observation 1: Assuming measurement results from L3 measurement can be used for L1-RSRP reporting, the Rx beam sweeping factor for L1-RSRP measurement can be reduced, or even L1-RSRP measurement can be skipped.
Once cell detection has been completed, UE may have some knowledges about Rx beams of to-be-activated SCell. If SSB is used to perform L1-RSRP measurement for UE, only candidate target beams other than all beams need to be measured, e.g., utilizing the best beam selected during cell detection. If the SSB has been measured during L3 synchronization or measurement, UE may skip L1-RSRP/beam measurement, and directly report SSB-RSRP to network based on L3 measurement.  
If L3 measurement and L1 measurement are using same RS or QCLed type D RSs, UE sweeps all Rx beam needed by L1 part during L3 part. Thus, UE can skip L1-RSRP measurement by using measurement result from L3 stage for L1-RSRP reporting.
Proposal 1: UE can skip L1-RSRP measurement by using measurement results from L3 stage for L1-RSRP reporting, if L3 measurement and L1 measurement are using same RS or QCLed type D RSs
The similar UE capability of beam sweeping factor can apply for L1-RSRP measurement, and a set of candidate values can be predefined, e.g., introduce a set of candidate values less than 8. We think the configuration can be shared and the signalling could apply for both L3 and L1 measurement. 
Besides, RAN4 does not to consider the prioritization between L1-RSRP measurements and L3 measurements during FR2 unknown SCell activation.
Proposal 2: Define the same UE capability of Rx beam sweeping factor for L1 and L3 enhancement.
Proposal 3: RAN4 does not to consider the prioritization between L1-RSRP measurements and L3 measurements during FR2 unknown SCell activation.
TCI related enhancement for L1 part
	Issue 3-2-1: Fine timing tracking for SSB corresponding to the TCI state during FR2 unknown SCell activation
· Option 1 (Apple, QC, Intel, HW, ZTE, MTK): Fine timing tracking is still needed no matter whether TCI activation is skipped or not.
· Option 2 (Apple, QC, Intel, Xiaomi, HW, OPPO, vivo, ZTE, MTK): Skipping fine timing tracking for SSB corresponding to TCI state (by reusing SSB timing from L3/ L1 measurements) is not recommended, because during L1/L3 measurements UE tracking performance is not accurate enough. In addition, this skipping does not reduce the delay much (only 1*Trs) compared to its impact on acquiring the accurate timing.
· Option 3 (Ericsson): RAN4 to confirm, UE timing assumption when performing L1-RSRP measurements. 
· Option 4 (Apple): for unknown R18 FR2 SCell activation enhancement, skip fine timing tracking for SSB corresponding to the TCI state, if SSB timing from L3 measurement stage or SSB timing from L1-RSRP measurement stage can be reused.
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.


TFineTiming is the time period between UE finish processing the last activation command for PDCCH TCI, PDSCH TCI (when applicable) and the timing of first complete available SSB corresponding to the TCI state. After TCI activation, in legacy activation procedure UE will perform the fine timing tracking and then UE is able to perform the CQI measurement.
Skipping fine timing tracking for SSB corresponding to TCI state (by reusing SSB timing from L3/ L1 measurements) is not recommended, because during L1/L3 measurements UE tracking performance is not accurate enough. In addition, this skipping does not reduce the delay much (only 1*Trs) compared to its impact on acquiring the accurate timing. Fine timing tracking is still needed no matter whether TCI activation is skipped or not.
Proposal 4: Fine timing tracking is still needed no matter whether TCI activation is skipped or not.
We also support to further discuss the UE beam assumption after L1-RSRP report to reduce MAC CE based TCI activation delay, e.g., TCI of PDCCH/PDSC/CSI-RS is associated with the best L1-RSRP report. In this case, the uncertainty of TCI configuration/activation can be removed.
Proposal 5: When TCI of PDCCH/PDSC/CSI-RS is associated with the best L1-RSRP report, the uncertainty of TCI configuration/activation can be saved. Otherwise, delay on uncertainty of TCI configuration/activation is kept.
Aperiodic RS related enhancement for L1 part
	Issue 3-3-1: Aperiodic RS for TFineTiming during FR2 unknown SCell activation
· FFS
· Clarify that ‘A-TRS’ agreed in last meeting as the A-TRS for Fast SCell activation.
· Clarify that ‘A-TRS’ agreed in last meeting can not be configured as QCL source for CSI-RS for CQI and PDCCH/PDSCH.
Issue 3-3-2: 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.



From RAN4’s perspective, A-TRS is feasible to reduce the time period of fine timing tracking. A-TRS can be configured for fine timing tracking after TCI state activation, and the A-TRS is QCL-ed with the selected SSB index. 
We support RAN4 to further study how to trigger and use AP-RS or A-TRS for L1-RSRP measurement. A-TRS based L1-RSRP which may have RAN1 impact. We are fine to send LS for clarification whether AP-RS and A-TRS can be used for L1-RSRP measurement, and the additional conditions for receiving the first AP-RS or A-TRS.
Proposal 6: Support to send LS to RAN1 for clarification whether and how AP-RS and A-TRS can be used for L1-RSRP measurement.
3	Conclusion
Proposal 1: UE can skip L1-RSRP measurement by using measurement results from L3 stage for L1-RSRP reporting, if L3 measurement and L1 measurement are using same RS or QCLed type D RSs
Proposal 2: Define the same UE capability of Rx beam sweeping factor for L1 and L3 enhancement.
Proposal 3: RAN4 does not to consider the prioritization between L1-RSRP measurements and L3 measurements during FR2 unknown SCell activation.
Proposal 4: Fine timing tracking is still needed no matter whether TCI activation is skipped or not.
Proposal 5: When TCI of PDCCH/PDSC/CSI-RS is associated with the best L1-RSRP report, the uncertainty of TCI configuration/activation can be saved. Otherwise, delay on uncertainty of TCI configuration/activation is kept.
Proposal 6: Support to send LS to RAN1 for clarification whether and how AP-RS and A-TRS can be used for L1-RSRP measurement.
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