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1	Introduction
Rel-19 WID supports the following leftover topics in RAN2
- Support of the leftovers in Rel-18 SON/MDT [RAN3, RAN2]:
•	RACH optimization for SDT
•	MHI Enhancement for SCG Deactivation/Activation
•	MRO for MR-DC SCG failure

In this paper, we discuss these leftovers. 

[bookmark: _Ref178064866]2	Discussion
2.1 MHI Enhancement for SCG Deactivation/Activation
In Rel-16, Mobility History Information (MHI) was introduced, logging up to 16 PCells visited by the UE. In Rel-17, PSCell MHI was introduced, enabling the UE to log up to 16 visited PSCells, or time with no PSCell, across all reported PCells. In Rel-17, SCG activation and deactivation was also introduced, which enables power saving while still allowing fast access to the SCG when needed.
In Rel-18, the impact of SCG activation and deactivation on the Mobility History Information was brought up by some companies, see for example [1], [2], but the topic was postponed due to lack of time. In the Rel-19 SON/MDT Work Item [3], MHI enhancement for SCG deactivation/activation is listed as one of the objectives for the Work Item.
The logging of Mobility History Information is performed when the duration in the cell to be logged is ending, typically upon handover or cell change. The cell the UE is leaving is then logged together with information on the time spent in the cell. Similarly, the logging of PSCell Mobility History Information is done upon addition of a PSCell, release of a PSCell, or upon change of PCell (since the PSCell entries are stored in a substructure to the PCell entries). Just as the PCell history, the PSCell history includes the cell ID and the time spent in the cell, or with no PSCell. The logged information will, after reporting to the network, help the network to understand the movement of the UE and identifying ping-pong or coverage issues in the network. 
From the current MHI framework, there is no possibility to see from the Mobility History Information whether the SCG state has been set to activated or deactivated during the time the UE spent in the PSCell.
[bookmark: _Toc163203607]SCG activation and deactivation was introduced in Rel-17.
[bookmark: _Toc163203608]There is no possibility to see from the Mobility History Information whether the SCG state was set to activated or deactivated.
With the introduction of SCG activation and deactivation, a PSCell addition or change could take place with the SCG state set to either activated or deactivated. Information indicating the SCG state during the stay in the PSCell could give additional valuable insights and enable optimization of the configuration of dual connectivity. 
[bookmark: _Toc163203609]Understanding the usage of secondary cells is of importance for understanding in which situations there will be a gain from setting up a secondary cell.
To increase the understanding of the secondary cell usage, information on the accumulated time with SCG state set to deactivated for each PSCell entry could be included in the MHI. Since the time spent with the PSCell configured is already logged by the UE since Rel.17, this new information will give an indication of how large part of the time spent in the PSCell was spent in activated or deactivated state.
[bookmark: _Toc163203602]For each PSCell entry of the MHI, log the accumulated time with SCG state set to deactivated during the stay in the PSCell.
Further, for more insights on the need for dual connectivity and optimization of the dual connectivity configuration, we also propose to log the number of times the SCG state has switched activated and deactivated.
[bookmark: _Toc163203603]For each PSCell entry of the MHI, log the number of times the SCG state has switched between activated and deactivated during the stay in the PSCell.
2.2 [bookmark: _Hlk130915361]RACH report logging in case of SDT
An important aspect of the SDT configuration is the size of the threshold for the data volume which is waiting to be transmitted and which may trigger the UE to use SDT (if the pending data volume is smaller than or equal to the threshold), i.e., the threshold referred to as sdt-DataVolumeThreshold in TS 38.331. A UE initiates RACH procedure for SDT purpose if the pending data volume is smaller than or equal to the SDT data volume threshold sdt-DataVolumeThreshold. Hence, the UE will not include any information in the RA report for the times when the pending data volume was greater than the SDT data volume threshold, and consequently the network will not get any feedback information from those cases and would not be able to optimize SDT data volume threshold. Thus, we propose to include the amount of data above the SDT threshold in the RA report, so that the network can potentially adjust the threshold.
We can further discuss during the WI how to represent this exceeding data volume, e.g. as a percentage of the sdt-DataVolumeThreshold.
[bookmark: _Toc161909930][bookmark: _Toc163203604]UE reports in the RA-Report if it has data volume larger than sdt-DataVolumeThreshold. To further discuss how to represent the exceeding data volume. 
2.3 Enhancement of SCGFailureInformation
A UE in DC operation may experience SCG failure and transmit a SCGFailureInformation message to the MN. If the UE is configured with CPC configuration, it includes information regarding time difference between fulfilment of the configured event and which event condition was fulfilled first in the SCGFailureInformation message. However, UE only adds this in MeasResultFreqList IE which is based on MCG configuration.
[bookmark: _Toc163203610]If UE is configured with CPC configuration, it includes additional information in the SCGFailureInformation message based on MCG configuration.
However, if the CPC configuration is provided by the SN and MN does not configure any measurement configuration for the same cell, UE would not include such information in the message. Hence, network remains deprived of gaining insights on the SN configured CPC configuration. To avoid this, UE needs to add the information to MeasResultSCG-Failure IE.

[bookmark: _Toc163203605]UE includes the CPC configuration execution related information in the SCGFailureInformation message based on SCG configuration, e.g., in MeasResultSCG-Failure IE.
On the other hand, if the MN is suspended or deactivated upon reception of RRCReconfiguration at the time of failure, UE would not be able to send the SCGFailureInformation to the MN.
[bookmark: _Toc161909927][bookmark: _Toc163203611]If MN is suspended at the time of SCG failure, UE would not be able to transmit SCGFailureInformation to MN. The UE would instead generate the RLF report.

If the UE is configured with CPA/CPC configuration, it would be important for network to retrieve those for future optimization purpose. Furthermore, RLF report does not contain SCG related measurements. These could be added to RLF report avoiding any duplication of information.
[bookmark: _Toc161909932][bookmark: _Toc163203606]UE includes the CPC/CPA configuration execution information and any measurement results collected due to SCG configuration in the RLF report.

Conclusion
In the previous sections we made the following observations: 
Observation 1	SCG activation and deactivation was introduced in Rel-17.
Observation 2	There is no possibility to see from the Mobility History Information whether the SCG state was set to activated or deactivated.
Observation 3	Understanding the usage of secondary cells is of importance for understanding in which situations there will be a gain from setting up a secondary cell.
Observation 4	If UE is configured with CPC configuration, it includes additional information in the SCGFailureInformation message based on MCG configuration.
Observation 5	If MN is suspended at the time of SCG failure, UE would not be able to transmit SCGFailureInformation to MN. The UE would instead generate the RLF report.

Based on the discussion in the previous section we propose the following:
Proposal 1	For each PSCell entry of the MHI, log the accumulated time with SCG state set to deactivated during the stay in the PSCell.
Proposal 2	For each PSCell entry of the MHI, log the number of times the SCG state has switched between activated and deactivated during the stay in the PSCell.
Proposal 3	UE reports in the RA-Report if it has data volume larger than sdt-DataVolumeThreshold. To further discuss how to represent the exceeding data volume.
Proposal 4	UE includes the CPC configuration execution related information in the SCGFailureInformation message based on SCG configuration, e.g., in MeasResultSCG-Failure IE.
Proposal 5	UE includes the CPC/CPA configuration execution information and any measurement results collected due to SCG configuration in the RLF report.
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