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Following the RAN2 #105 meeting, RAN4 received an LS [1] on RAN2 agreements made regarding MR-DC and CA enhancements. One of the agreements concerns direct activation of SCells upon addition or after handover. RAN2 is asking RAN4 to look into corresponding timing requirements.
In this contribution we are discussing NR direct SCell activation delay requirements.1. Overall Description:
RAN2 has discussed MR-DC and CA enhancement as follows:
[…]
· For fast cell activation, RAN2 agreed that:
· The configured SCells (MCG and SCG) can be configured in deactivated or activated state by RRC upon addition or after a handover. RAN2 will further discuss if this applies to resume or not. The timing requirements for activation/de-activation are up to RAN4 discussion.

2. Actions:
RAN2 kindly asks RAN4 to take the aforementioned agreements into consideration and feedback to RAN2, if necessary.

Discussion
In NR Rel-15 baseline SCells are configured in deactivated state, and a MAC-CE has to be sent to the UE for activating the SCell. The RAN2 agreement [1] concerns introducing support in Rel-16 for configuring NR SCell(s) in active state directly.
Direct SCell activation is supported in LTE for addition of an SCell as well as at PCell handover (TS 36.133 clauses 7.7.18, 7.7.19). 
The time line for direct SCell activation at SCell addition in LTE is as follows:
Ndirect	=	TRRC_Process + [T1] + Ttime_direct
where TRRC_Process is the RRC processing delay, T1 is a delay from reception of RRC reconfiguration message until RRC connection reconfiguration complete message is transmitted, Ttime_direct is the SCell activation time for direct activation, including CSI reporting. The LTE requirement further states that support of direct activation of two SCells simultaneously shall be supported. In case of more than two SCells, the activation delay is extended.
The time line for direct SCell activation at PCell handover in LTE is as follows:
Ndirect = TRRC_process + Tinterrupt + T2 + T3 + Tinterupt_window + Ttime_direct 
where  Tinterrupt is the handover interruption time, T2 is the delay for acquiring a valid TA and a scheduling grant for reporting CSI in target PCell, T3 is a delay for applying the TA in the target PCell, and Tinterupt_window is the interruption window at SCell activation. Here too, the LTE requirement states that support of direct activation of two SCells simultaneously shall be supported.
With minor modifications, the requirement structure from LTE can be used as baseline in NR. One modification is for instance that in NR SCell activation time line, CSI reporting is separated from the synchronization time, hence the delay TCSI_report has to be added. At least as an initial assumption, the delay times may be captured as
Ndirect	=	TRRC_processing + [T1] + Tactivation_time + TCSI_report
and
Ndirect  =   TRRC_processing + Tinterrupt + T2 + T3 + Tinterupt_window + Tactivation_time + TCSI_report
for direct SCell activation at addition and direct SCell activation at handover, respectively, with TRRC_processing given by TS 38.331, Tinterrupt given by TS 38.133 clause 6.1.1.2.2 (HO FR1-FR1), 6.1.1.3.2 (HO FR2-FR1), 6.1.1.4.2 (HO FR2-FR2), 6.1.1.5.2 (HO FR1-FR2), Tactivation_time given by TS 38.133 clause 8.3.2, and Tinterruption_window given by TS 38.133 clause 8.2.2.2.2 (NR SA). 
Proposal 1: 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
NR requirements on activation of multiple SCells are still to be defined, and the work is part of the NR RRM enhancements WI [2]. It is proposed that direct SCell activation of multiple SCells is discussed once a baseline has been defined in the NR RRM enhancements WI.
Proposal 2: Aspects of direct activation of multiple SCells simultaneously are handled as part of the NR RRM enhancement WI, which covers the baseline for SCell activation of multiple SCells.
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: 
Proposal 1: 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
Proposal 2: Aspects of direct activation of multiple SCells simultaneously are handled as part of the NR RRM enhancement WI, which covers the baseline for SCell activation of multiple SCells.
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