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1. Introduction

In RAN #95 meeting, the WID on Even Further RRM enhancement for NR and MR-DC was approved [1]. One of the objectives is about FR2 Scell activation delay reduction, the details are duplicated as following.

	· 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

· Note: RAN1/RAN2 work can be triggered by RAN4 LS only 


This contribution provides initial discussion on FR2 Scell activation delay reduction.
2. Discussion 
According to existing requirements, upon receiving SCell activation command in slot n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command for the SCell being activated no later than in slot n + ((THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length). THARQ (in ms) is the timing between DL data transmission and acknowledgement. TCSI_reporting is the delay (in ms) including uncertainty in acquiring the first available downlink CSI reference resource, UE processing time for CSI reporting and uncertainty in acquiring the first available CSI reporting resources. Tactivation_time is the delay of AGC, PSS/SSS detection, synchronization, etc.
There is different SCell activation delay requirements for different scenario considering whether there is active serving cell on that FR2 band, target SCell is known/unknown. For the scenario that there is no active serving cell on that FR2 band and the target SCell is unknown to UE, both semi-persistent CSI-RS and periodic CSI-RS are considered. Taking the case that semi-persistent CSI-RS is used for CSI reporting as an example, Tactivation_time is 6ms + TFirstSSB_MAX + 15*TSMTC_MAX + 8*Trs  + TL1-RSRP, measure + TL1-RSRP, report  + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP). It can be observed that the exisiting SCell activation delay is very long.
According to our analysis, one contributor to the delay is RX beam sweeping. Normally, scaling factor of 8 is assumed in the delay requirements, that is why we have (TFirstSSB_MAX + 15*TSMTC_MAX). In Rel-17, enhancement of scaling factor on RX beam sweeping is introduced. For FR2 HST, the value of scaling factor is 2 or 6 pending on the different deployment. In Rel-17 positioning WI, it was agreed to introduce lower Rx beam sweeping factor (<8) to reduce the PRS measurement latency for FR2 positioning frequency layers. And the candidate Rx beam sweep numbers for reduced Rx beam sweeping factor (<8) UE capability are {1, 2, 4, 6}. Both of the reduced RX beam sweeping factor can be considered as baseline to reduce the Scell activation delay.

Observation 1: For FR2 Scell activation, one contributor to the long delay is RX beam sweeping.
Observation 2: In Rel-17, reduced RX beam sweeping factor is introduced in FR2 HST and positioning enhancement.

Proposal 1: for FR2 Scell activation reduction, it is proposed to consider reduced RX beam sweeping factor. And the agreements on reduced RX beam sweeping factor for Rel-17 FR2 HST or Rel-17 positioning enhancement can be considered as baseline.

(TFirstSSB_MAX + 15*TSMTC_MAX) is for AGC with the assumption of 2 samples and RX beam sweeping factor of 8. with reduced RX beam sweeping factor, (TFirstSSB_MAX + 15*TSMTC_MAX) can be reduced. 
Proposal 2: with reduced RX beam sweeping factor, (TFirstSSB_MAX + 15*TSMTC_MAX) can be reduced. 
Another consideration is about TL1-RSRP, measure. TL1-RSRP, measure is L1-RSRP measurement delay TL1-RSRP_Measurement_Period_SSB ms or TL1-RSRP_Measurement_Period_CSI-RS. Existing requirements on L1-RSRP measurement based on SSB is duplicated as following table 9.5.4.1-2. N is about the RX beam sweeping, and value of N is settled as 8, which will result in long measurement delay on L1 measurement.  

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.


As discussed above, if the reduced RX beam sweeping factor is introduced, it also provides benefits to L1 measurement. With smaller TL1-RSRP, measure, the total SCell activation delay can be reduced.

Proposal 3: It is proposed to consider reduction on TL1-RSRP, measure with reduced RX beam sweeping factor.
3. Conclusion
This contribution provides initial discussion on FR2 Scell activation delay reduction. The proposals are:
Observation 1: For FR2 Scell activation, one contributor to the long delay is RX beam sweeping.

Observation 2: In Rel-17, reduced RX beam sweeping factor is introduced in FR2 HST and positioning enhancement.

Proposal 1: for FR2 Scell activation reduction, it is proposed to consider reduced RX beam sweeping factor. And the agreements on reduced RX beam sweeping factor for Rel-17 FR2 HST or positioning enhancement can be considered as baseline.

Proposal 2: with reduced RX beam sweeping factor, (TFirstSSB_MAX + 15*TSMTC_MAX) can be reduced. 

Proposal 3: It is proposed to consider reduction on TL1-RSRP, measure with reduced RX beam sweeping factor.
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