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Introduction

In last meeting, there is discussion on FR2 Scell activation delay reduction, and a WF was approved [1]. This contribution provides discussion on the remaining issues for FR2 SCell activation.

Discussion 
One of the remaining issues is UE capability for FR2 SCell activation delay reduction. FR2 SCell activation delay reduction includes three enhancement: L3 measurement report after SCell activation command, RX beam sweeping factor reduction, and using SSB periodicity instead of SMTC periodicity. Generally, these three enhancement can be applied independently, from the point of feasibility of UE implementation, sepserate capability can be considered. 

For L3 measurement report after SCell activation command, the detail is that if L3 measurement results with SSB index are reported  after SCell activation command, L3 and L1 parts can be skipped, which means the related delay components in the SCell activation delay requirements can be removed. A UE capability can be considered for this enhancement.

Proposal 1: it is proposed to introduce UE capability for L3 measurement report after SCell activation command.
For RX beam sweeping factor reduction, according to the previous agreements, it was agreed to introduce seperate UE capability for beam sweeping factor reduction for cell detection part (X1*Trs) and beam sweeping factor reduction for SSB based L1-RSRP measurement (X2). And the values are different for te factor reduction of different parts.

	Agreements on RX beam sweeping factor

RAN4 meeting #106bis-e (R4-2306315)

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

RAN4 meeting #107 (R4-2310081)

Issue 1-2-1: can X1(Beam sweeping factor enhancement in L3 part of FR2 unknown SCell activation) be zero? (not related with WI of FR2 multi-Rx chain DL reception)

Agreement:

X1=1 is one of the candidate values for beam sweeping factor in L3 part for FR2 unknown SCell activation enhancement. 
X1 is greater than 0 and less than 8.
Issue 1-2-2: 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:

X1= {1,2,4,6}

X2= {0,1,2,3,4,5,6,7}

If X1 is absent, beam sweeping factor for cell detection part is 8

If X2 is absent, beam sweeping factor for SSB-based L1 measurement is 8




Proposal 2: it is proposed to introduce following UE capabilities for RX beam sweeping factor reduction:

beam sweeping factor capability for cell detection part

beam sweeping factor capability for SSB based L1-RSRP measurement
As for the enhancement of using SSB periodicity instead of SMTC periodicity, whether UE capability is needed or not can be further discussed. 

According to legacy spec, Trs is the SMTC periodicity of the SCell being activated if the UE has been provided with an SMTC configuration for the SCell in SCell addition message, otherwise Trs is the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing. If the measObjectNRs having the same SSB frequency and subcarrier spacing configured by MN and SN have different SMTC, Trs is the periodicity of one of the SMTC which is up to UE implementation. If the UE is not provided SMTC configuration or measurement object on this frequency, the requirement which involves Trs is applied with Trs = 5ms assuming the SSB transmission periodicity is 5ms. There are no requirements if the SSB transmission periodicity is not 5ms. For the case UE has been provided with an SMTC configuration for the SCell in SCell addition message, according to RAN2 spec, for SMTC in SCellConfig, periodicityAndOffset is setted to indicate the same periodicity as ssb-periodicityServingCell in sCellConfigCommon, which means SSB periodicity is in use actually. 

Based on above discussion, only for the case that SMTC is obtained from the MO configuarion, that SMTC is in use and can be repalced with SSB periodicity to reduce the delay. And the agreements in last meeting is to use SSB periodicity instead of SMTC periodicity when the SMTC is only configured in MO for enhanced unknown FR2 Scell activation requirement. In detail, the SSB periodicity could be get from ServingCellConfigCommon (ssb-periodicityServingCell) which is provided in  dedicated signalling when configuring a UE with a SCells or with an additional cell group (SCG). Anyway UE need to read ServingCellConfigCommon when a SCells or with an additional cell group (SCG) is configured, no additional effort is observed. From our point of view, no UE capability is needed.

Proposal 3: for the enhancement of using SSB periodicity instead of SMTC periodicity, no UE capability is needed.
Another consideration ia about the FR1 unknown SCell activation enhancement. Whether to extend the enhancement solutions to FR1 is under discussion. From our point of view, the L3 measurement report after SCell activation command,  and using SSB periodicity instead of SMTC periodicity is applicable for FR1 SCell activation delay reduction. And the related UE capabilities need to cover both FR1 and FR2.

Proposal 4: if it is agreed that the L3 measurement report after SCell activation command, and using SSB periodicity instead of SMTC periodicity are applicable for FR1 SCell activation delay reduction, it is proposed that the related UE capabilities are applied for both FR1 and FR2.
Conclusion

This contribution provides discussion on UE capability for FR2 Scell activation delay reduction. The proposals are:

Proposal 1: it is proposed to introduce UE capability for L3 measurement report after SCell activation command.
Proposal 2: it is proposed to introduce following UE capabilities for RX beam sweeping factor reduction:

beam sweeping factor capability for cell detection part

beam sweeping factor capability for SSB based L1-RSRP measurement
Proposal 3: for the enhancement of using SSB periodicity instead of SMTC periodicity, no UE capability is needed.
Proposal 4: if it is agreed that the L3 measurement report after SCell activation command, and using SSB periodicity instead of SMTC periodicity are applicable for FR1 SCell activation delay reduction, it is proposed that the related UE capabilities are applied for both FR1 and FR2.
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