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Introduction
At RAN4#106bis-e meeting, the discussion on FR2 SCell activation delay reduction was progressed and the agreements were captured in the WF [1]. In this contribution, we will continue the discussion on L1 part enhancement for FR2 SCell activation. 
Discussion
[bookmark: _Hlk130886882]Skipping L1-RSRP measurement
In last meeting, there was different understanding whether and how to skip L1-RSRP measurement. This is relevant to the discussion if the value of X2 can be set to zero. The companion issue is if L1-RSRP report can be skipped as well.  
Issue 2-1-1: Whether and how to skip L1-RSRP measurement of FR2 unknown SCell activation (for the case when no valid L3 measurement result is reported after SCell activation command)?
FFS:
· Option 1 (Apple, Nokia, CMCC, LGE, CTC, NTT DCM, OPPO, Xiaomi, ZTE, OPPO, Ericsson): 
· if L3 and L1 measurement are using same RS or QCLed type D RSs, skip L1-RSRP measurement and use measurement result from L3 stage for L1-RSRP reporting.
· Option 1a (Apple, LGE, CTC):
· if L3 measurement is performed without L3 part enhancement
· Option 2 (Intel):
· if L1-RSRP report can be re-used for L3 measurement results, two sets of requirement and applicability needs to be defined.
· Option 3 (QC):
· Defining union delay requirements for cell detection and L1 measurement instead of discussing whether skipping L1 measurement. E.g ) X*TSSB where X = total beam sweeping factor for both cell detection and L1 measurement, FFS : X value.
· Option 4 (MTK):
· L1-RSRP measurement of FR2 unknown SCell activation can be skipped if NW can trigger the UE to report the latest RSRP measurements from L3 part given that no enhancement is applied in L3 part.
· Option 5 (vivo, HW): 
· If zero is one of the possible entry of UE capability for X2 om issue 1-2-1, the discussion of issue 2-1-2 of R4-2303228 can be merged into 1-2-1 and 2-1-1 of R4-2303228.
· Option 5a (HW):
· Not to discuss the explicit UE behavior on “skipping L1-RSRP” or whether UE shall derive L1-RSRP based on L3 measurement, which can already be reflected by capability indication of X2 if X2 = 0 is introduced.
· Option 6 (ZTE):
· When the following conditions are satisfied, L1-RSRP measurement can be ignored:
· UE can identify Tx beam during L3 part – L3 part includes all same RS or QCLed Type D RS used by L1 part.
· UE can identify Rx beam during L3 part –UE has swept all Rx beam needed by L1 part during L3 part 
· Option 7 (Intel):
· if side condition of SNR>=-2dB can be satisfied, rough beam based L3 measurement can be performed during L3 sync steps, which can satisfy the measurement accuracy requirement.
· The L3 measurement result obtained during L3 sync steps will be sent to NW by L1 report. L1 report can be triggered with Scell activation command or separate command.
· If new L1 reporting method for L3 measurement result can be defined and there is available L3 measurement result, UE can skip both L1-RSRP measurement and L1-RSRP reporting in Scell activation procedure
Issue 2-1-2: if L1-RSRP measurement can be skipped in issue 2-1-1, whether to skip L1-RSRP reporting or TCI indication of FR2 unknown SCell activation (for the case when no valid L3 measurement result is reported after SCell activation command)?
· Proposals
· Option 1  (Nokia): 
· L1-RSRP reporting cannot be skipped. It is needed to inform network the beam information of the SCell.
· The UE shall indicate the L1-RSRP reporting is derived by skipping L1-RSRP measurement.
· Option 2  (Ericsson): 
· Skipping L1-RSRP report to be within NW control and NW should be able to indicate whether a particular SCell activation is with L1-RSRP or without L1-RSRP report
In last meeting, it was agreed the UE may indicate a reduced beam sweeping factor X1 and X2 as independent capabilities. Based on the capability indication, we can observe the following cases:
· Case 1: the UE does not indicate reduced beam sweeping factors in UE capability
· Case 2: the UE indicates the support of reduced beam sweeping factor X1/X2 and X2 is above zero. 
· Case 3: the UE indicates the support of reduced beam sweeping factor X1/X2 and X2 is zero. 



Fig.1 Smaller beam sweeping factor for unknown SCell activation
For Case 1, as the UE has completed AGC, cell search and T/F sync before L1-RSRP measurement, it is possible to derive the L1-RSRP report based on the measurement during L3 part steps. In some conditions e.g. if the reference signals configured for L1-RSRP reporting has been measured during L3 part, or is QCL-typeD with the SSB being measured during L3 part, the L1-RSRP measurement can be skipped.
Case 2 is different from Case 1 in that a shorter time period is used for cell search as in Fig.1, but the UE supporting this capability is supposed to be able to detect the cell within the time period hence can skip the L1-RSRP measurement when the same conditions for Case 1 are fulfilled. Therefore, the L1-RSRP measurement can be skipped at least for Case 1 and Case 2 if the reference signals configured for L1-RSRP report has been measured during L3 part, or is QCL-typeD with the SSB being measured during L3 part.
Proposal 1: The L1-RSRP measurement can be skipped at least for Case 1 and Case 2 if the reference signals configured for L1-RSRP report has been measured during L3 part, or is QCL-typeD with the SSB being measured during L3 part.  
· Case 1: the UE does not indicate reduced beam sweeping factors in UE capability
· Case 2: the UE indicates the support of reduced beam sweeping factor X1/X2 and X2 is above zero. 
For Case 3, if the UE indicates a zero-value X2, it is understood the UE has confidence to derive the L1-RSRP report during the L3 part measurement, and it will always skip L1-RSRP measurement irrespective of the conditions above. There were concerns that the reported L1-RSRP may not be consistent with the L1-RSRP report configured by network. However, network is able to tell this from the zero-value X2 in the UE capability hence can assume the L1-RSRP report configuration does not apply. We do not see any ambiguity if UE can indicate a zero-value X2. 
Proposal 2: The L1-RSRP measurement is always skipped if the UE indicates a zero-value X2.
When L1-RSRP measurement is skipped, we believe L1-RSRP reporting (or some other message alike) is needed to inform network the beam information of the SCell. As the value to be reported is not measured via Rx beam sweeping, the UE shall indicate the L1-RSRP reporting is based on L3 measurements to differentiate from the legacy L1-RSRP reporting. 
Proposal 3: L1-RSRP reporting (or some other message alike) is needed to inform network the beam information of the SCell when L1-RSRP measurement is skipped.
Proposal 4: The UE shall indicate the L1-RSRP reporting is derived by skipping L1-RSRP measurement. 

Aperiodic RS for TFineTiming
One more issue remaining in the scope of L1 part enhancement is aperiodic RS for TFineTiming during unknown FR2 SCell activation. There was proposal in last meeting to clarify what A-TRS means. 
Issue 2-3-1: Aperiodic RS for TFineTiming during FR2 unknown SCell activation (this AP-RS is not QCLed to a RS on inter-band serving cell)
	It was an agreement in RAN4 #104bis-e (R4-2217249):
Issue 3-3-1: Aperiodic RS for TFineTiming during FR2 unknown SCell activation
Agreement:
· 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. 


FFS:
· Option 1
· The A-TRS as specified for fast SCell activation can be used also for fine time tracking.
· Option 2:
· Support to send LS to RAN1 for clarification whether and how AP-RS and A-TRS can be used to reduce TFineTiming during L1-RSRP measurement.
· Option 3:
· A-TRS based fast timing based on L3 report should be NW configurable. That means SSB based and A-TRS based fine timing acquisition should be supported.
In TS38.133, TFineTiming is defined as cited below. This time period starts after TCI activation command has been received and processed, hence only one complete SSB is needed for the fine time tracking. In our understanding, this fine time tracking is the same as the AGC and cell search steps when fast SCell activation is applied. Therefore, the same aperiodic CSI-RS resources i.e. A-TRS as specified for fast SCell activation can be used also for fine time tracking. 
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.
Proposal 5: The A-TRS as specified for fast SCell activation can be used also for fine time tracking.
In legacy SCell activation, the A-TRS is triggered by the Enhanced SCell activation command. However, when the A-TRS is used for fine time tracking, it will be triggered by TCI activation command. The time location of the A-TRS and the timing handling may need some RAN1 discussion. It is suggested RAN4 sends LS to RAN1 informing the A-TRS specified for fast SCell activation can be used also for fine time tracking and ask for RAN1discussion. 
Proposal 6: Send LS to RAN1 informing A-TRS as specified for fast SCell activation can be used also for fine time tracking after TCI activation command.
Conclusion
This contribution discusses the L1 part enhancement for FR2 SCell activation delay reduction. The observations and proposals are summarized as below:  
Proposal 1: The L1-RSRP measurement can be skipped at least for Case 1 and Case 2 if the reference signals configured for L1-RSRP report has been measured during L3 part, or is QCL-typeD with the SSB being measured during L3 part.  
· Case 1: the UE does not indicate reduced beam sweeping factors in UE capability
· Case 2: the UE indicates the support of reduced beam sweeping factor X1/X2 and X2 is above zero. 
Proposal 2: The L1-RSRP measurement is always skipped if the UE indicates a zero-value X2.
Proposal 3: L1-RSRP reporting (or some other message alike) is needed to inform network the beam information of the SCell when L1-RSRP measurement is skipped.
Proposal 4: The UE shall indicate the L1-RSRP reporting is derived by skipping L1-RSRP measurement. 
Proposal 5: The A-TRS as specified for fast SCell activation can be used also for fine time tracking.
Proposal 6: Send LS to RAN1 informing A-TRS as specified for fast SCell activation can be used also for fine time tracking after TCI activation command.
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