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1. Introduction
This contribution addresses the benefit of introducing a short period CSI reporting configuration to speed up SCell activation in various scenarios, and provides considerations on how to implement it in NR.
2. Discussion
Benefit and scenarios
In LTE euCA, a short period CQI report configuration is introduced, which is applied from n+8ms to n+34ms, to speed up the CSI reporting during SCell activation for both activation via MAC CE and direct activation via RRC message. This mechanism is helpful in speeding up SCell activation procedure by reducing the delay needed for first CQI report occasion.
In NR, the SCell activation delay equals [THARQ + Tactivation_time + TCSI_Reporting], where TCSI_Reporting is described as follows [3, 8.3.2]:
	TCSI_reporting is the delay including uncertainty in acquiring the first available downlink CSI reference resource, UE processing time for CSI reporting and uncertainty in acquiring the first available CSI reporting resources as specified in [2].


This delay exists for SCell activation via both MAC CE and RRC message. A short periodicity of CSI reporting configuration during SCell activation procedure is beneficial for the total delay reduction.
In the current NR specification, periodic CSI reporting on PUCCH can be configured with a periodicity from 4 slots to 320 slots. Although the smallest period is 4 slots, the network may not always configure a periodic CSI reporting with this value. Thus it is reasonable to introduce a CSI reporting configuration with short period and is applied by the UE only during the SCell activation procedure, considering UE power consumption and delay reduction.
Proposal 1 Introduce a short period CSI reporting mechanism which is applied during SCell activation.
According to the agreements in the last RAN2 meeting [1], the configured SCells (MCG and SCG) can be configured in deactivated or activated state by RRC upon addition or after a handover. Thus, this newly introduced short period CSI reporting configuration should be applied for these cases, besides the SCell activation via MAC CE.
On the other hand it seems unnecessary to apply this for PCell and PSCell after handover or SN change. During PCell change or PSCell change, either CBRA or CFRA is triggered. After the RACH procedure, the PCell or PSCell is ready for scheduling. The network can schedule aperiodic CSI reporting if it wants to acquire CSI reporting immediately.
Proposal 2 [bookmark: _GoBack]The short period CSI reporting mechanism is applied in SCell activation procedure triggered by SCell activation MAC CE and RRC message upon addition or after handover.

Implementation of the short period CSI reporting in NR
In NR, there are 4 types of CSI report types: periodic reporting on PUCCH, aperiodic reporting on PUSCH, semi-persistent reporting on PUCCH and semi-persistent reporting on PUSCH. It is worth considering which CSI report type should be employed to implement the short period CSI report configuration.
First of all, aperiodic CSI reporting configuration is not suitable for SCell activation procedure because the CSI report during SCell activation is used to indicate the corresponding SCell is ready for schedule. Thus, when SCell is ready is uncertain and NW cannot predict the time to schedule an aperiodic CSI reporting.
Observation 1. Aperiodic CSI reporting type is not suitable for short period CSI report.
Periodic CSI reporting on PUCCH is configured via RRC and the UE activates it upon reception of the RRC message. Configuring a periodic CSI reporting configuration with short periodicity is similar to the approach in LTE euCA. However, in the current specification, periodic CSI reporting configuration is applied as long as the SCell is in activated state.
In the current specification, semi-persistent CSI reporting on PUCCH is configured via RRC message, and activated/deactivated via MAC CE explicitly. Semi-persistent CSI reporting on PUSCH is activated/deactivated by DCI transmitted on the serving cell where the corresponding CSI-ReportConfig is included.
One advantage of implementing the short period CSI reporting based on semi-persistent reporting on PUCCH/PUSCH is that the network can explicitly deactivate it when the SCell activation is accomplished and data scheduling is started on the SCell. 
According to contributions in last RAN2 meeting, the SCell activation delay varies dramatically (from several ms to over a hundred ms) and depends heavily on the next SSB occasion during the activation procedure. Thus there are chances that the SCell activation will be accomplished with much less delay than others. If the short period CSI reporting configuration is deactivated according to a fixed time period which is defined according to minimum requirement on SCell activation delay, UE may continue applying the short period CSI reporting configuration unnecessarily for a long period of time.
Observation 2. It is beneficial for UE power saving to stop applying the short period CSI reporting configuration when SCell activation is accomplished.
And it can also be noticed that semi-persistent CSI reporting configuration can be associated to both periodic and semi-persistent CSI-RS resources. Adopting semi-persistent CSI reporting configuration brings extra flexibility of configuration.
Proposal 3 Both periodic CSI reporting and semi-persistent CSI reporting on PUCCH/PUSCH can be supported for short period CSI reporting configuration.
3. Conclusion
Observation 1. Aperiodic CSI report type is not suitable for short period CSI report.
Observation 2. It is beneficial for UE power saving to stop applying short period CSI reporting configuration when SCell activation is accomplished.

Proposal 1 Introduce a short period CSI reporting mechanism which is applied during SCell activation
Proposal 2 The short period CSI reporting mechanism is applied in SCell activation procedure triggered by SCell activation MAC CE and RRC message upon addition or after handover.
Proposal 3 Both periodic CSI reporting and semi-persistent CSI reporting on PUCCH/PUSCH can be supported for short period CSI reporting configuration.
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