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At RAN4#92 a WF [1] for MR-DC RRM was agreed. One of the topics covered concerns direct SCell activation, i.e., activation of SCells immediately upon SCell addition or upon handover. The following was captured:
· Efficient and low latency serving cell configuration, activation and setup:
· Bckground:
· Agreements (RAN4#92): 
· RAN4 defines the related UE delay requirements for direct activated configured SCell
· RAN4 defines the interruption requirements for direct SCell activation
· As initial assumption, the direct NR SCell activation delay requirements are based on adapted time lines of corresponding requirements in E-UTRA:
· SCell addition: Ndirect = TRRC_processing + [T1] + Tactivation_time + TCSI_report
· PCell HO: Ndirect = TRRC_processing + Tinterrupt + T2 + T3 + Tinterupt_window + Tactivation_time + TCSI_report
· Way Forward:
· Provide input on whether to replace Tinterupt_window to adapt it to NR requirements
· Provide input on the values for TRRC_processing, T1, Tactivation_time, Tinterrupt, TCSI_report, T2,T3
· Analyze the necessary changes and proposed requirements

In this contribution we are further discussing NR direct SCell activation delay requirements.
Discussion
Direct activation at SCell addition
At previous meeting it was agreed that at least as starting point, the following expression would be assumed for Direct SCell activation delay at SCell addition:
Ndirect	=	TRRC_processing + [T1] + Tactivation_time + TCSI_report
It was also agreed in the WF [1] that companies are to provide input on suitable values for the parameters. Based on our analysis, we propose the following timeline in NR, i.e., T1 is included:
 Ndirect	=	TRRC_processing + T1 + Tactivation_time + TCSI_report
The parameters are as follows:
TRRC_processing: According to TS 38.331 section 12, the RRC procedure delay at RRC connection reconfiguration containing addition of SCells is 16 ms. Hence TRRC_processing can be given as 16 ms or a reference can be made to TS 38.331 section 12.
T1: This parameter represents the time from end of the time interval TRRC_processing until the UE transmits a RRCConnectionReconfigurationComplete message. Given that the UE remains in the same PCell, we think it makes sense to safe-guard the transmission of this message by accounting for T1 in the timeline, as otherwise interruptions due to radio reconfiguration may block the transmission. On the other hand, reception of the RRC message as such has been acknowledged on MAC level (ACK/NACK for PDSCH), so we are open to other views on whether to keep T1 in the timeline. The value of T1 depends on scheduling, i.e., when the UE is scheduled on the UL. Since there is no fixed value, but e.g. a test case can be designed with a specific value, we suggest a descriptive rather than numeric specification of T1 in the requirement.
Tactivation_time: The parameter represents the synchronization part of the SCell activation. References can be made to SCell activation delay requirements in clause 8.3.2 (activation of single SCell) and future clause(s) covering activation of multiple SCells.
TCSI_report: The parameter represents the time to acquire CSI-RS and to transmit a CSI report in PCell for the activated SCell, upon having completed the synchronization part of the SCell activation. References can be made to clause 8.3.2.
Proposal 1: Direct SCell activation at RRC (re)configuration is expressed as: Ndirect	=	TRRC_processing + T1 + Tactivation_time + TCSI_report, with TRRC_processing corresponding to a RRC reconfiguration time of 16ms,  T1 corresponding to time between finalized processing of RRC reconfiguration until transmission of RRC reconfiguration complete message and subject to scheduling by the base station, Tactivation_time corresponding to the SCell synchronization time as described in TS 38.133 clause 8.3, and TCSI_report to the time to acquire CSI-RS resources, carry out CSI measurements, and to report a non-zero CQI – likewise described in TS 38.133 clause 8.3. 
Direct SCell activation at PCell handover
It was agreed at previous meeting that the following expression could serve as a starting point for Direct SCell activation at handover:
Ndirect = TRRC_processing + Tinterrupt + T2 + T3 + Tinterupt_window + Tactivation_time + TCSI_report
Based on our analysis we propose the following timeline in NR, i.e., Tinterupt_window is removed and interpretation of T2 is modified:
Ndirect = TRRC_processing + Tinterrupt + T2 + T3 + Tactivation_time + TCSI_report
The parameters are as follows:
TRRC_processing: According to TS 38.331 section 12, the RRC procedure delay at RRC connection reconfiguration containing addition of SCells is 16 ms. Hence TRRC_processing can be given as 16 ms or a reference can be made to TS 38.331 section 12.
Tinterrupt: This parameter is the handover-related interruption. In NR, this is defined in TS 38.133 clauses 6.1.1.2.2, 6.1.1.3.2, 6.1.1.4.2 and 6.1.1.5.2 depending on whether source and/or target cells are in FR1 or FR2. This parameter can be specified by reference in the requirement.
T2: This parameter is the delay for obtaining a valid TA command for the target PCell. The parameter depends on the configuration of the RA response window (1 to 80 slots), but TS 38.331 clause 6.3.2, RACH-ConfigCommon, states that the network configures the window to be less than or equal to 10ms. The parameter further depends on the start of the RA response window after PRACH has been transmitted at the end of Tinterrupt. The start of the RA window is at the first CORESET for PDCCH type-1 CSS following the PRACH, as described in TS 38.213 clause 8.2.
T3: This parameter is the delay for applying the received TA for uplink transmission in the target PCell. It is specified in 38.213 clause 4.2. T3 can be specified by reference.
Tinterupt_window: In E-UTRA this parameter corresponds to the interruption window (5ms for E-UTRA FDD and 7ms for E-UTRA TDD). In NR, interruption window is already part of Tactivation_time, hence we suggest to remove this parameter from the timeline.
Tactivation_time: The parameter represents the synchronization part of the SCell activation. References can be made to SCell activation delay requirements in clause 8.3.2 (activation of single SCell) and future clause(s) covering activation of multiple SCells.
TCSI_report: The parameter represents the time to acquire CSI-RS and to transmit a CSI report in PCell for the activated SCell, upon having completed the synchronization part of the SCell activation. References can be made to clause 8.3.2.
Proposal 2: Direct SCell activation upon handover is expressed as: Ndirect = TRRC_processing + Tinterrupt + T2 + T3 + Tactivation_time + TCSI_report, with TRRC_processing corresponding to a RRC reconfiguration time of 16ms,  Tinterrupt corresponding to handover interruption specified in TS 38.133 clauses 6.1.1.2.2, 6.1.1.3.2, 6.1.1.4.2 and 6.1.1.5.2, T2 corresponding to time to acquire TA in PCell which depends on RA response window (10ms or less) and time from PRACH transmission to start of window as specified in TS 38.213 clause 8.2, T3 corresponding to the delay for applying the received TA in the target PCell as specified in TS 38.213 clause 4.2, Tactivation_time corresponding to the SCell synchronization time and TCSI_report to the time to acquire CSI-RS resources, carry out CSI measurements, and to report a non-zero CQI – both of which are described in TS 38.133 clause 8.3.
Summary and Conclusion
In this contribution we have reviewed the E-UTRA direct SCell activation requirements, and identified which modifications are needed for corresponding NR direct SCell activation requirements. We make the following proposals regarding the definitions of Direct SCell activation times at SCell addition and at PCell handover, respectively:
Proposal 1: Direct SCell activation at RRC (re)configuration is expressed as: Ndirect	=	TRRC_processing + T1 + Tactivation_time + TCSI_report, with TRRC_processing corresponding to a RRC reconfiguration time of 16ms,  T1 corresponding to time between finalized processing of RRC reconfiguration until transmission of RRC reconfiguration complete message and subject to scheduling by the base station, Tactivation_time corresponding to the SCell synchronization time as described in TS 38.133 clause 8.3, and TCSI_report to the time to acquire CSI-RS resources, carry out CSI measurements, and to report a non-zero CQI – likewise described in TS 38.133 clause 8.3. 
Proposal 2: Direct SCell activation upon handover is expressed as: Ndirect = TRRC_processing + Tinterrupt + T2 + T3 + Tactivation_time + TCSI_report, with TRRC_processing corresponding to a RRC reconfiguration time of 16ms,  Tinterrupt corresponding to handover interruption specified in TS 38.133 clauses 6.1.1.2.2, 6.1.1.3.2, 6.1.1.4.2 and 6.1.1.5.2, T2 corresponding to time to acquire TA in PCell which depends on RA response window (10ms or less) and time from PRACH transmission to start of window as specified in TS 38.213 clause 8.2, T3 corresponding to the delay for applying the received TA in the target PCell as specified in TS 38.213 clause 4.2, Tactivation_time corresponding to the SCell synchronization time and TCSI_report to the time to acquire CSI-RS resources, carry out CSI measurements, and to report a non-zero CQI – both of which are described in TS 38.133 clause 8.3.
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