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Introduction
In [1], a new Rel17 WI on Further Multi-RAT Dual-Connectivity enhancements was approved with below objectives

1. Support efficient activation/de-activation mechanism for one SCG and SCells 
· Support for one SCG  applies to (NG)EN-DC, and NR-DC [RAN2, RAN3, RAN4]
· Support for SCells applies to NR CA, based on RAN1 leading mechanisms [RAN1, RAN2, RAN4]
· This objective applies to FR1 and FR2

2. Support of conditional PSCell change/addition [RAN2,RAN3, RAN4]
· support scenarios which are not addressed in Rel-16 NR mobility WI

In this document, we discuss enhancements to support faster SCell activation for NR CA.
Discussion
Reduced latency SCell management was discussed in Rel16, and as part of the discussions it was identified that RAN4 requirements on maximum allowed activation delay are a major component of SCell activation latency [2],[3]. 
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Figure 1 – SCell activation delay for Rel16

While 38.133 defines activation delay for several conditions/scenarios, the time taken by the UE to receive the ‘first SSB’ (i.e., the first SSB after receiving the activation MAC command) on the SCell that is being activated is a large component of the delay, as shown in Figure 1 above. 
For FR1, the ‘first SSB delay’ is the delay from slot n+k1+3 (k1 is the HARQ delay) to slot where UE can receive the first complete SSB burst after activation. This corresponds to the term TFirstSSB in 38.133 sub-clause 8.3.2.
For FR2, the ‘first SSB delay’ is the delay from slot n+k1+3 to slot where UE can receive the first complete SSB burst after activation, where the SSB corresponds to the TCI state of the last activation command received by the UE for PDCCH/PDSCH/CSI-RS reception on the SCell. For simplicity, in the figure it is assumed that such commands are received by the UE earlier or same time as slot n. This corresponds to the term TFineTiming in 38.133 sub-clause 8.3.2.
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Figure 2 – SCell activation with reduced delay for Rel17

[bookmark: _GoBack]As shown in Figure 2 above, the activation delay can be reduced considerably if the UE receives a TRS immediately after slot n+k1+3.  This can be done triggering an aperiodic TRS after the activation command MAC CE. The aperiodic TRS will serve as QCL source at least for the subsequent CSI-RS (based on which the UE reports valid CSI/L1-RSRP upon SCell activation) and possibly for all subsequent DL RSs on the SCell. 
Also, even when aperiodic TRS is not triggered, if a periodic TRS occurs before the first SSB after activation, then the activation delay should be based the delay between slot n+k1+3 and the slot where first periodic TRS is received, instead of delay between n+k1+3 and the slot with first SSB as currently specified in 38.133.
Proposal 1
· SCell activation delay requirements for Rel17 should be reduced by using aperiodic TRS transmission on the SCell following the CA activation command
· The aperiodic TRS is provided on the SCell immediately after slot n+k1+3 where
· n is the slot on which SCell activation command MAC CE is detected
· k1 is the HARQ-ACK delay indicated for the PDSCH carrying the activation command
· [bookmark: _Hlk47684183]The aperiodic TRS will serve as QCL source at least for the subsequent CSI-RS (based on which the UE reports valid CSI/L1-RSRP upon SCell activation) and possibly other DL RSs on the SCell: CSI-RS, PDCCH/PDSCH DMRS
Conclusions
In this document we discuss high-level framework to support faster SCell activation for NR CA and propose the following
Proposal 1
· SCell activation delay requirements for Rel17 should be reduced by using aperiodic TRS transmission on the SCell following the CA activation command
· The aperiodic TRS is provided on the SCell immediately after slot n+k1+3 where
· n is the slot on which SCell activation command MAC CE is detected
· k1 is the HARQ-ACK delay indicated for the PDSCH carrying the activation command
· The aperiodic TRS will serve as QCL source at least for the subsequent CSI-RS (based on which the UE reports valid CSI/L1-RSRP upon SCell activation) and possibly other DL RSs on the SCell: CSI-RS, PDCCH/PDSCH DMRS
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