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Introduction
This contribution considers a potential need to reduce a SCell activation/deactivation time for CA operation and the tools that Rel-15 NR provides to operate SCells.


SCell Activation/Deactivation
Reductions in SCell activation/deactivation latency were discussed without conclusion during Rel-15 and have been primarily motivated for UE power savings (e.g. a faster SCell deactivation can have some UE power savings gains) and a possibility for throughput improvements (e.g. the first PDSCH scheduling on an activated SCell can be based on a CSI report). 

For inter-band CA (multiple RF chains), such as for example between FR1 and FR2, SCell activation is dominated by a time required for the UE to turn on its RF component. A transition time between deactivated and activated states for a SCell can be in the tens of msec (e.g. 24 to 32 msec). In such cases, and considering that SCell activation/deactivation is not an event that continuously occurs in the order of a few msec, having L1 based instead of MAC CE based is not expected to make a material difference in UE power savings. The same applies for SCell deactivation. 

For intra-band CA (single RF chain), delays due to turning on the RF components at the UE are avoided and a L1 activation time is then dominated by the periodicity of SS/PBCH blocks (with the additional time for the application of the corresponding MAC-CE command and the associated HARQ-ACK feedback). Rel-15 also supports triggering CSI-RS transmission for time/frequency tracking on a deactivated cell after activation by MAC CE and corresponding HARQ-ACK feedback but material latency reductions are achieved only if the periodicity of SS/PBCH blocks is large (e.g. above 5 msec). 

Unlike LTE, NR Rel-15 also supports using a default DL BWP on a SCell when a bwp-InactivityTimer associated with the active DL BWP expires and further supports configuring the parameters for PDCCH monitoring in the default DL BWP. In this manner, NR Rel-15 already practically supports the LTE concept of a ‘dormant’ SCell, for example by configuring a periodicity of a search space set with configurable candidates (including zero candidates) to coincide with a CSI-RS reception periodicity on the default DL BWP on the SCell. 

An SCell can then be ‘fully’ activated at any time by cross-carrier scheduling from a scheduling cell such as the PCell or by self-carrier scheduling at the PDCCH monitoring occasions on the SCell. If the indicated active DL BWP is not the default DL BWP, a CSI report may not be available or may be partially available. This depends on the configuration of DL BWPs. However, CSI report availability then relates to that for BWP switching rather than for SCell activation and it may be more appropriate to focus potential enhancements to enabling CSI reports prior to active DL BWP switching rather than prior to SCell activation. Similar, SCell deactivation can practically occur by active DL BWP switching to the default BWP for fast transition to what is effectively a dormant state and this can be accompanied by a MAC CE command for subsequent SCell deactivation. 

For intra-band CA, if a UE is allowed to reduce the RF BW to not include a SCell, activation of the SCell is then similar to inter-band SCell activation (for AGC, time/frequency synchronization, etc.) and L1 based signaling may not offer material benefits.  

In summary, with separate configuration of various aspects (parameter values) for UE operation in different BWPs of a cell, a latency in establishing a different configuration for the UE operation is determined by the BWP switching latency which can even be zero if a same physical BWP is configured with different indexes and different values for the associated parameters.

Observation: For intra-band CA, the Rel-15 BWP framework enables the benefits of L1 SCell activation while avoiding penalizing UE power consumption. For inter-band CA, L1 based SCell activation offers marginal benefits over MAC-CE based SCell activation. An area of possible enhancements can be to enable CSI reports for a DL BWP prior to activating the DL BWP.


Conclusions
This contribution considered potential enhancements in reducing a latency for SCell activation/deactivation. Based on the analysis in the previous section, the following observation is made.

Observation: For intra-band CA, the Rel-15 BWP framework enables the benefits of L1 SCell activation while avoiding penalizing UE power consumption. For inter-band CA, L1 based SCell activation offers marginal benefits over MAC-CE based SCell activation. An area of possible enhancements can be to enable CSI reports for a DL BWP prior to activating the DL BWP.
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