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1
Introduction
Enhancing LTE CA Utilization (euCA) WI for Rel-15 LTE introduces several features to improve carrier aggregation. One of the features is to introduce dormant state for quick activation. This contribution discusses whether to introduce it for NR.
2
Discussion
A dormant state for SCell, introduced by euCA WI for Rel-15 LTE, enables faster transition to activated state [1]. When an SCell is in dormant state, a UE does not transmit anything on the SCell, but performs CSI measurements for the SCell and reports them over PCell/PUCCH SCell. According to TSs 36.213 and 36.133, SCell can be activated with some delay (i.e. up to subframe n + 24/34), and the delay can be reduced by reporting the CSI for the SCell in the dormant state. However, to perform CSI measurement still consumes UE power. Moreover, since UE already has always-activated PCell and also possibly other activated SCell(s), the activation delay for the SCell may not be a big deal depending on the scenario.
Observation 1: To support the dominant state consumes UE power.

Similarly in NR, SCell in the deactivated state can be activated with delays as specified in TS 38.133 [2]. The maximum SCell activation delay (in unit of slot) is defined as follows:
n + [THARQ + Tactivation_time + TCSI_Reporting]
where
-
n is the slot when UE receives the SCell activation command;
-
THARQ is the timing between DL data transmission and acknowledgement;

-
which would be typically 2 slots assuming 'capability 1 processing time'.

-
Tactivation_time is the SCell activation delay which is function of TSMTC_SCell (and TSMTC_MAX);

-
which would be 10 to 325 ms depending on the scenario as TSMTC_SCell can be {5, 10, 20, 40, 80, 160} ms.
-
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.
-
which may not be large.

From the equation above, it can be observed that the SMTC periodicity of SCell is the dominant factor of the SCell activation delay, and thus the delay can be reduced by configuring short SMTC periodicity if network wants to reduce the SCell activation delay.
Observation 2: SCell activation delay can be significantly reduced by configuring short SMTC periodicity.

It should also be noted that euCA for Rel-15 LTE also introduces short CSI report configuration during activation. That is, a UE can be configured with another set of CSI report parameters (including report periodicity), and use it from subframe n + 8 to n + 34. If we also introduce such mechanism for NR, the SCell activation delay can be reduced further.
Observation 3: An alternative mechanism (e.g. short CSI report during activation) can also be considered to reduce SCell activation delay.
Therefore we propose:
Proposal: The dormant state for SCell is not supported in NR.
3
Conclusion
Observation 1: To support the dominant state consumes UE power.

Observation 2: SCell activation delay can be significantly reduced by configuring short SMTC periodicity.

Observation 3: An alternative mechanism (e.g. short CSI report during activation) can also be considered to reduce SCell activation delay.

Proposal: The dormant state for SCell is not supported in NR.
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