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1. Introduction
In last RAN2 meeting, various solutions were proposed to reduce SCell activation delay. This contribution provides further considerations on this topic.
2. Discussion
Case 1: Delay reduction for SCell activation via MAC CE
As per the analysis provided in last RAN2 meeting [3], the delay in SCell activation via MAC CE from deactivated state is composed by three parts: [THARQ + Tactivation_time + TCSI_Reporting].
Where:
THARQ is the timing between DL data transmission and acknowledgement and equals k1+3ms+1 slot, where k1 is the time interval between DL transmission and HARQ acknowledgement and 3ms is for UE processing. Thus THARQ is typically several ms.
The Tactivation_time is the SCell activation delay. This value varies dramatically from several ms to hundreds of ms [3]. This value depends on the SMTC period of the SCell being activated, SCell measurement cycle and whether the SCell is known or unknown.
Observation 1. The Tactivation_time is a main component of the total delay of SCell activation from deactivated state.
In our understanding, in order to activate a SCell from deactivated state, the UE needs to acquire the SSB of the Scell being activated to perform time/frequency synchronization and AGC adjustment before activating PDCCH monitoring. So, Tactivation_time is largely determined by the timing relationship between the time when SCell activation is triggered and the next available SSB duration.
Although a short SMTC period is helpful to reduce this delay, we cannot rely on this because the network cannot always configure a small SMTC period for the SCell.
According to RAN1 agreements, the UE can perform time/frequency synchronization by reading the SSB transmitted in a cell belonging to the same band, if they share the same beam transmission parameters. However, we cannot always assume this, and whether the delay can be reduced also depends on the SSB periodicity configuration of the reference cell.
Observation 2. There are cases where the UE needs to perform time/frequency synchronization by reading the SSB of the Scell being activated during the SCell activation procedure.
To introduce a new SCell state as the dormant state in LTE euCA is helpful to reduce this delay. Since the UE keeps CSI measurement for the SCell in this state, the time/frequency synchronization is also maintained. When the SCell activation is triggered, the UE does not need to wait for the next SSB occasion on this SCell for time/frequency synchronization.
The consideration above also applies to other solutions, such as deactivating PDCCH monitoring for SCell in activated state, or enabling CSI measurement and reporting for SCell in deactivated state.
Observation 3. Performing CSI measurement and reporting on SCell before it is activated is helpful to reduce the Scell activation time. 
The difference between these solutions is how to model the state in which PDCCH monitoring is disabled while CSI measurement and reporting is enabled, and whether L1 (DCI) or L2 signaling (MAC CE) is used to trigger state transition.
Introducing a new SCell state as dormant state in LTE ueCA, SCell state transition is triggered by MAC CE. Thus, the HARQ delay exists as discussed above. The advantages of introducing a new SCell state are reliability and a clear modeling.
With the solution using L1 signaling to activate/deactivate PDCCH monitoring, signaling transmission and handling delay can be reduced because the SCell is in activated state (without PDCCH monitoring) and SCell activation MAC CE is not needed. However, we are not sure whether this is reliable enough.
Proposal 1 RAN2 to discuss how to model the SCell state where PDCCH monitoring is disabled while CSI measurement and reporting is enabled.

Case 2: Delay reduction for SCell activation via RRC message
The delay for SCell activation via RRC message is different from the one in Case 1. We can assume the total delay comprises of RRC message handling delay, Tactivation_time, and TCSI_Reporting, (RACH delay, which is also part of the total delay in handover/SN change case, is not taken into account here)
According to 38.331 [2], the minimum requirement for RRC message handling delay is 10ms/16ms depending on the content of RRC reconfiguration. And this delay cannot be reduced.
Tactivation_time should be the same as in the case of SCell activation via MAC CE case, i.e. it's mainly due to the SSB acquisition to perform time/frequency synchronization. However, this delay cannot be reduced by keeping CSI measurement and reporting as in discussed in case 1, because SCell activation via RRC message is triggered due to SCell addition or handover (i.e. the SCell is not activated before). RRM measurements performed on this SCell before addition or handover is also not helpful because RRM measurements do not require high precision synchronization.
Another approach is to use CSI-RS for tracking for UE to perform time/frequency synchronization. The network can schedule an aperiodic CSI-RS for tracking after it transmits the RRC reconfiguration message which will trigger SCell activation procedure.
However, whether if this approach feasible should be confirmed by RAN1. 
Proposal 2 RAN2 to ask RAN1 whether temporary TRS is helpful to reduce SCell activation delay.
For SCell activation via MAC CE or RRC message, TCSI_Reporting is expected to be the same. Another contribution focuses on how to reduce this delay by introducing a short period CSI reporting configuration [4].
3. Conclusion
Observation 1. The Tactivation_time is a main component of the total delay of SCell activation from deactivated state.
Observation 2. There are cases where the UE needs to perform time/frequency synchronization by reading the SSB of the Scell being activated during the SCell activation procedure.
Observation 3. Performing CSI measurement and reporting on SCell before it is activated is helpful to reduce the Scell activation time. 
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Proposal 1 RAN2 to discuss how to model the SCell state where PDCCH monitoring is disabled while CSI measurement and reporting is enabled.
Proposal 2 RAN2 to ask RAN1 whether temporary TRS is helpful to reduce SCell activation delay.
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