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1. Introduction

In last meeting, there is discussion on FR2 Scell activation delay reduction, and a WF was approved [1]. This contribution provides discussion on L1 enhancement for FR2 SCell activation.
2. Discussion 
For FR2 unknown Scell without intra-band serving cell, in detail, there are two cases: semi-persistent CSI-RS is used for CSI reporting, periodic CSI-RS is used for CSI reporting. The existing FR2 Scell activation delay requirements for the two cases are duplicated as following:

· For the case that semi-persistent CSI-RS is in use, 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)
· For the case that semi-persistent CSI-RS is in use, Tactivation_time is = 3ms + TFirstSSB_MAX + 15*TSMTC_MAX + 8*Trs + TL1-RSRP, measure + TL1-RSRP, report + max {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}.
The L1 related procedures include L1-RSRP, TCI determination, CQI RS configuration/activation, CQI reporting and etc. L1-RSRP measurement (TL1-RSRP, measure) is to get the beam information. 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. It can be observed that the delay on L1 measurement is very long.  It is necessary to reduce the delay.
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.


For the issue that 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), companies’ views are diverse.

· Option 1: 

· 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:

· if L3 measurement is performed without L3 part enhancement

· Option 2:

· if L1-RSRP report can be re-used for L3 measurement results, two sets of requirement and applicability needs to be defined.

· Option 3:

· 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:

· 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: 

· 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:

· 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:

· 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
In our understanding, under some conditions, it is possible that UE could get the beam information without performing L1-RSRP measurement. The beam information can be acquired in previous L3 related procedures (e.g. cell synchronization).  For example, if the RS configured for L1-RSRP measurement has been measured during L3 synchronization or is QCLed type D with the RS for L3 procedures, L1-RSRP measurement could be skipped.
Proposal 1: the L1-RSRP measurement (TL1-RSRP, measure) could be skipped under some conditions (e.g. the RS configured for L1-RSRP measurement has been measured during L3 synchronization or is QCLed type D with the RS for L3 procedures).

Even if L1-RSRP cannot be skipped for some cases, the delay could be reduced. The agreements in last meeting are duplicated as following. The key point is that if UE has full set (N=8) of beam sweeping during AGC settling part, the Rx beam sweeping factor for cell detection and L1-RSRP measurement can be reduced, which is X1 and X2 respectively.

	Agreements in RAN4 #106 meeting:
Sub-topic 1-2 Beam related enhancement for L3 part

Issue 1-2-1: Beam sweeping factor enhancement in L3 part of FR2 unknown SCell activation (not related with WI of FR2 multi-Rx chain DL reception)

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 for issue 1-2-1 and 2-1-1:

· For unknown FR2 SCell activation enhancement, introduce the UE capability to support Rx beam sweeping factor can be less than 8 for cell detection part of L3 and SSB based L1-RSRP measurement.

· if UE has full set (N=8) of beam sweeping during AGC settling part in L3.

· Beam sweeping factor capability of X1 for cell detection part (X1*Trs) of L3 and beam sweeping factor capability of X2 for SSB based L1-RSRP measurement

· FFS on capability indication for X1 and X2  

· Note: above enhancement only applies for FR2 unknown SCell activation enhancement
Sub-topic 1-3 AGC/Cell measurement/synchronization sample number related enhancement for L3 part

Issue 1-3-3: enhancement of “8*Trs” part of current FR2 unknown SCell activation delay

Agreement:

· To keep “X1*Trs” part of current FR2 unknown SCell activation delay in the delay requirement for FR2 SCell activation enhancment.

· X1 can be less than 8  in the beam sweeping factor reduction discussion for cell detection stage in L3 part based on UE capability.

Agreements on RAN4 #106bis-e meeting
Issue 1-2-1: Beam sweeping factor enhancement in L3 and L1 part of FR2 unknown SCell activation (not related with WI of FR2 multi-Rx chain DL reception)

Agreement:

· For unknown FR2 SCell activation enhancement, introduce the UE capability to support Rx beam sweeping factor less than 8 for cell detection part and SSB based L1-RSRP measurement.

· if UE has full set (N=8) of beam sweeping during AGC settling part during FR2 unknown SCell activation procedure.

· Introduce beam sweeping factor capability of X1 for cell detection part (X1*Trs) and beam sweeping factor capability of X2 for SSB based L1-RSRP measurement

· Beam sweeping factor capability X1/X2 are two independent capabilities  

· Note: above enhancement only applies for FR2 unknown SCell activation enhancement

· Note: How to capture in spec can be discussed in CR stage
· The candidate values for X1/X2 are FFS


As for how to determine the value of X1 and X2, design for previous release can be considered as baseline. 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. 

Proposal 2: for the value of X2 for L1-RSRP measurement, it is proposed to select from {1, 2, 4, 6}, whether to support some of the values or to support all the values can be further discussed. 

3. Conclusion
This contribution provides discussion on L1 enhancement on FR2 Scell activation delay reduction. The proposals are:
 Proposal 1: the L1-RSRP measurement (TL1-RSRP, measure) could be skipped under some conditions (e.g. the RS configured for L1-RSRP measurement has been measured during L3 synchronization or is QCLed type D with the RS for L3 procedures).

Proposal 2: for the value of X2 for L1-RSRP measurement, it is proposed to select from {1, 2, 4, 6}, whether to support some of the values or to support all the values can be further discussed. 
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