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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN#96 meeting, the revised WID [1] on even Further RRM enhancement for NR and MR-DC was discussed. The objectives related to FR2 SCell activation delay are captured as follows:

	· FR2 SCell activation delay reduction
· Identify cases where FR2 SCell activation delay can be reduced (e.g., unknown target cell cases), and specify reduced delay requirements for such cases, including but not limited to [RAN4]
· Study and, if feasible, enhance cell detection for unknown SCell and time/frequency tracking
· Study and, if feasible, enhance L1-RSRP measurement delay reduction on target SCell
· Note: Subject to RAN4’s agreement, the technical solutions can be extended to other general RRM requirements if applicable.
· Specify if needed, reference signal enhancement and/or signaling enhancement for the UE to meet the enhanced delay requirements [RAN4, RAN2]
· Note: No RAN1 work, i.e. introducing new RS, is expected.
· Note: the technical solutions can be extended to FR1, when applicable



In this contribution, we provide our views on FR2 SCell activation delay reduction requirements.
2. Discussion

In the 38.133, when the SCell is unknown for UE, the following procedures need to be performed to complete SCell activation:
· Application of SCell activation MAC CE
· AGC settling
· Cell detection
· L1-RSRP measurement and report
· Obtain the TCI state of PDCCH/PDSCH
· Obtain the TCI state of CSI-RS for CSI reporting
· Fine time tracking
· CSI measurement and report

When the SCell is known for UE, the following procedures need to be performed to complete SCell activation:

· Application of SCell activation MAC CE
· Obtain the TCI state of PDCCH/PDSCH
· Obtain the TCI state of CSI-RS for CSI reporting
· Fine time tracking
· CSI measurement and report

For unknown target cell cases of FR2, we understand one possible direction is to introduce the UE capability to support that Rx beam sweeping factor can be less than 8. In our knowledge, Rel-17 positioning WI has introduced the similar capability which is helpful to reduce the AGC settling delay, cell detection delay and L1-RSRP measurement delay.
Observation 1: Rel-17 positioning WI has introduced the UE capability to support Rx beam sweeping factor can be less than 8 for FR2.
Proposal 1: Introduce the UE capability to support Rx beam sweeping factor can be less than 8 for FR2 to reduce the AGC settling delay, cell detection delay and L1-RSRP measurement delay.
In addition, multi-Rx chain DL reception WI will be discussed in Rel-18. If UE supports the multiple Rx chains, the Rx beam sweeping factor can also be reduced.
Proposal 2: When UE supports the multiple Rx chains, the Rx beam sweeping factor can be reduced.
During the SCell activation, the UE needs to perform to cell detection to obtain the coarse timing of SCell. In this process, UE needs to sweep Rx beams to guarantee that the activated SCell can be successfully found. After UE performs cell detection, it is necessary for UE to execute L1-RSRP measurement to get the beam information which helps network to select the Tx beam and clarifies which Rx beams UE needs to receive. In this process, the Rx beam sweeping is also needed. In the legacy requirements, the basic assumption of Rx beam sweeping factor for cell detection and L1-RSRP are both 8. We noticed that when cell detection has been completed, UE may have some knowledges about Rx beams of activated SCell (e.g., which Rx beam or Rx beams can receive the SCell successfully). In that case, when the SSB is used to execute L1-RSRP measurement for UE, only these valid beams other than all beams need measurement. In this sense, the Rx beam sweeping factor of L1-RSRP measurement may be reduced. If CSI-RS is used to perform L1-RSRP measurement, the reference signal is different for cell detection and L1-RSRP measurement. However, when the CSI-RS for L1-RSRP measurement has QCL-TypeD with SSB for cell detection, it may be also feasible to reduce the Rx beam sweeping factor.
Observation 2: When cell detection has been completed, UE may have some knowledges about Rx beams of activated SCell. When the UE executes L1-RSRP measurement,  it may be feasible that only some valid Rx beams need measurement.
Proposal 3: Study whether Rx beam sweeping factor of L1-RSRP measurement may be reduced when cell detection has been completed.
Another possible point for reducing FR2 SCell activation delay is to reduce L1-RSRP measurement delay. In the existing requirements, as highlighted below, L1-RSRP measurement delay follows the L1-RSRP measurement period in clause 9.5. 
	TL1-RSRP, measure is L1-RSRP measurement delay TL1-RSRP_Measurement_Period_SSB ms or TL1-RSRP_Measurement_Period_CSI-RS based on applicability as defined in clause 9.5 assuming M=1.



We copied the requirement for SSB based L1-RSRP measurement period as follows:
	Table 9.5.4.1-2: Measurement period TL1-RSRP_Measurement_Period_SSB for FR2
	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms) 

	non-DRX
	max(TReport, ceil(M*P*N)*TSSB)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P*N)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil(1.5*M*P*N)*TDRX

	Note:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.






In the highlighted formula, P is sharing factor which clarifies the sharing mechanism of different measurements for the case where the reference signal SSB is overlapped with SMTC occasion or measurement gap. We understand SCell activation is not a periodical behaviour, when the UE needs to perform SCell activation, if L1-RSRP measurement priority can be raised temporarily, the SCell activation can be completed quickly. 
Observation 3: During the L1-RSRP measurement, when the reference signal (SSB or CSI-RS) is overlapped with SMTC occasion or measurement gap, the measurement occasion may be shared for all measurements which would extend the SCell activation delay.
Proposal 4: Study whether L1-RSRP measurement has higher priority than other than measurements (e.g., L3 measurement) during the SCell activation.
In addition, DRX configuration introduced to reduce the UE power assumption is also a factor which may extend SCell activation delay for the larger DRX cycle. If the DRX configuration can be ignored, we understand it is helpful to complete L1-RSRP measurement quickly for UE.
Proposal 5: Study whether DRX configuration can be ignored when UE performs L1-RSRP measurement for SCell activation requirements.
Based on the above analyse, it seems to be feasible to define a new L1-RSRP measurement requirement for SCell activation requirements other than to follow the L1-RSRP measurement period in clause 9.5 in 38.133.
3. Summary

Observation 1: Rel-17 positioning WI has introduced the UE capability to support Rx beam sweeping factor can be less than 8 for FR2.
Proposal 1: Introduce the UE capability to support Rx beam sweeping factor can be less than 8 for FR2 to reduce the AGC settling delay, cell detection delay and L1-RSRP measurement delay.
Proposal 2: When UE supports the multiple Rx chains, the Rx beam sweeping factor can be reduced.
Observation 2: When cell detection has been completed, UE may have some knowledges about Rx beams of activated SCell. When the UE executes L1-RSRP measurement, only some valid Rx beams need measurement.
Proposal 3: Study whether Rx beam sweeping factor of L1-RSRP measurement may be reduced when cell detection has been completed.
Observation 3: During the L1-RSRP measurement, when the reference signal (SSB or CSI-RS) is overlapped with SMTC occasion or measurement gap, the measurement occasion may be shared for all measurements which would extend the SCell activation delay.
Proposal 4: Study whether L1-RSRP measurement has higher priority than other than measurements (e.g., L3 measurement) during the SCell activation.
Proposal 5: Study whether DRX configuration can be ignored when UE performs L1-RSRP measurement for SCell activation requirements.
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