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1 Introduction

The Mobility History Information (MHI) for Standalone has been supported in Rel-16, where UE records the mobility history information of maximum of 16 most recently visited primary cells or time spent in any cell selection state and/or camped on any cell state in NR or E-UTRA. Then in Rel-17, the enhancement for Dual Connectivity is introduced, where the mobility history information of maxPSCellHistory most recently visited primary secondary cell group cells and time spent in the PSCell across all the primary cells included in the VisitedCellInfoList. The most recently visited cell is stored first in the list. The list includes cells visited in RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED states for NR and RRC_IDLE and RRC_CONNECTED for E-UTRA.

SCG activation and deactivation is introduced in Rel-17 to enable reasonable UE battery consumption while having fast usage of SCG when (NG)EN-DC or NR-DC is configured. 
This contribution provides our consideration on the MHI enhancement for SCG activation and deactivation, to help network understand the actual utilization of Dual Connectivity and further optimize the configuration of Dual Connectivity.
2 Discussion 
To enable reasonable UE battery consumption while having fast usage of SCG when (NG)EN-DC or NR-DC is configured, an activation/deactivation mechanism of SCG is supported [1]. While the SCG is deactivated, there is no transmission via SCG RLC bearers. Only the NR SCG can be deactivated, and all SCG SCell(s) are in deactivated state while the SCG is deactivated. 

Upon SCG deactivation and while the SCG is deactivated, the network ensures that there is no uplink control PDU transmission to the deactivated SCG (e.g. the network releases statusReportRequired from PDCP entities of SCG bearers if configured, the network does not perform QoS flow remapping from a DRB associated to the deactivated SCG to another DRB). 

While the SCG is deactivated, the UE will not transmit PUSCH, SRS and CSI report on SCG, and the UE is not required to monitor PDCCH or receive DL-SCH on SCG. If configured by the network, the UE performs radio link monitoring on the SCG and beam failure detection on the SCG while SCG is deactivated.

On the other hand, for MHI, according to the information that UE reported in MobilityHistoryReport, i.e., the visited cell id and time spent in the cell, the network could understand coverage of the wireless network and adjust the mobility related parameters, e.g., A3-offset, hysteresis, timeToTrigger. So that, the problem of ping pong handover or handover failure could be mitigated. 

Similarity, for Dual Connectivity, the MHI of SCG is also supported in Rel-17, where the cell id of the PSCell and time spent in the current PSCell while being connected to the current PCell are included in the visitedPSCellInfoList of MHI. Based on the MHI of SCG, the MN/SN could understand the coverage of the SN, enable fast DC setup, and adjust SCG mobility parameters. So that the frequent ping pong PSCell change or PSCell change failure could be mitigated. 

Therefore, it is observed that the current MHI of SCG has no information about SCG activation and deactivation, since only PSCell id and time spent in the PSCell are recorded by the UE. 

Observation1: No information about SCG activation or deactivation is recorded by the UE in current MHI.

In our understanding, including the information of SCG activation and/or deactivation could help the network understand the actual utilization of Dual Connectivity and further optimize the configuration of Dual Connectivity. The detailed information could be the time of SCG activation, or percentage of time that SCG activation. For instance, if the time or percentage of time that SCG activation is quite low, it means that the Dual Connectivity is not so necessary for the UE, and the network could not configure DC for the UE, to reduce the UE’s battery consumption and the signaling overhead of DC configuration at network side. On the other hand, if the time or percentage of time that SCG activation is quite high, it means that the Dual Connectivity is highly demanded, and the MN could configure and/or activate the SCG more efficient. 

Observation2: Including the information of SCG activation and/or deactivation could help the network understand the actual utilization of Dual Connectivity and further optimize the configuration of Dual Connectivity.

Therefore, it is proposed that:

Proposal: Include in MHI the information of SCG activation/deactivation, e.g., the time of SCG activation, or percentage of time that SCG activation.
3 Conclusions
This contribution provides our consideration on the MHI enhancement for SCG activation and deactivation, and following observation and proposals are made:

Observation1: No information about SCG activation or deactivation is recorded by the UE in current MHI.

Observation2: Including the information of SCG activation and/or deactivation could help the network understand the actual utilization of Dual Connectivity and further optimize the configuration of Dual Connectivity.

Proposal: Include in MHI the information of SCG activation/deactivation, e.g., the time of SCG activation, or percentage of time that SCG activation.
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