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One of the rel-18 SON WI goal is to treat left-overs from rel-17 WI. Also, part of the objective is to adapt SON features to new Mobility Enhancements features such as MR-DC CPAC, CHO or SCG activation deactivation.
Also, during RAN3#115-e, the following agreement was taken:
Discuss the UHI transfer during CHO in Rel-18.
User history information (UHI) was introduced in rel-16 to collect information on cells visited by a UE and perform ping pong avoidance among other optimizations. In rel-17, this data collection was expanded to include dual-connectivity and log information collected by the secondary node as well. 
During rel-17 discussions it was concluded that the Master node (MN) collects information pertaining to the PCells and the Secondary Node (SN) collects the PSCell related information. This PSCell information is then sent from the SN to the MN where it is correlated with the PCell UHI. 
There were however some topics that were not discussed in rel-17 due to time constraints. This paper reintroduces these topics and suggests possible discussion topics and the way forward.
[bookmark: _Subscription_of_SN]Discussion
The following two subsections discuss topics relevant for rel-18 discussions for proper functioning of the UE history information standardized in rel-18.
UE history information together with conditional handover (CHO)
During RAN3#115-e, the following agreement was taken:
Discuss the UHI transfer during CHO in Rel-18.
Therefore, this subsection develops further the need of having up-to-date UHI after or at CHO execution.
Handovers are generally triggered when a UE is at the edge of a cell and experiences poor radio conditions. In some scenarios, the radio conditions may be so poor that an actual HO may be hard to execute. Failed transmission of handover command is a common reason for unsuccessful handover.
In order to improve mobility robustness in such a scenario, conditional handover was standardised in rel-16 and 17. The key idea in CHO is that transmission and execution of the handover command are separated. This allows the handover command to be sent earlier to UE when the radio conditions are still good, thus increasing the likelihood that the message is successfully transferred. The execution of the handover command is done at later point in time based on an associated execution condition.
The conditional HO is initiated through the HANDOVER REQUEST message sent from the source NG-RAN node to the target NG-RAN node as defined in section 9.1.1.1 of TS 38.423 v 17.0.0. 
 
9.1.1.1    HANDOVER REQUEST
This message is sent by the source NG-RAN node to the target NG-RAN node to request the preparation of resources for a handover.
Direction: source NG-RAN node ® target NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	…
	…
	…
	…
	…
	…
	…

	UE History Information
	M
	 
	9.2.3.64
	 
	YES
	ignore

	UE Context Reference at the S-NG-RAN node
	O
	 
	 
	 
	YES
	ignore

	>Global NG-RAN Node ID
	M
	 
	9.2.2.3
	 
	–
	 

	>S-NG-RAN node UE XnAP ID
	M
	 
	NG-RAN node UE XnAP ID
9.2.3.16
	 
	–
	 

	Conditional Handover Information Request
	O
	 
	 
	 
	YES
	reject

	>CHO Trigger
	M
	 
	ENUMERATED (CHO-initiation, CHO-replace, …)
	 
	–
	 

	>Target NG-RAN node UE XnAP ID
	C-ifCHOmod
	 
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the target NG-RAN node
	–
	 

	>Estimated Arrival Probability
	O
	 
	INTEGER (1..100)
	 
	–
	 

	NR V2X Services Authorized
	O
	 
	9.2.3.105
	 
	YES
	ignore

	LTE V2X Services Authorized
	O
	 
	9.2.3.106
	 
	YES
	ignore

	PC5 QoS Parameters
	O
	 
	9.2.3.109
	This IE applies only if the UE is authorized for NR V2X services.
	YES
	ignore

	Mobility Information
	O
	 
	BIT STRING (SIZE (32))
	Information related to the handover; the source NG-RAN node provides it in order to enable later analysis of the conditions that led to a wrong HO.
	YES
	ignore

	UE History Information from the UE
	O
	 
	9.2.3.110
	 
	YES
	ignore

	IAB Node Indication
	O
	 
	ENUMERATED (true, ...)
	 
	YES
	reject


 
 
As seen above, the UE history information is also sent together with the HO request from the source to the target node. However, in CHO, the time between the reception of the HO Request message in the target node and the time the UE executes the HO can be long, and some PSCell changes may have happened in the interval, thus there is a possibility of outdated PSCell information at the target NG-RAN node.
It was decided that there would be a support for three mechanisms for sending the PSCell related UHI from the SN to the MN for correlations. First, a subscription mechanism wherein the SN informs the MN after each PSCell change. Second, a query mechanism where the MN can ask the SN for the latest PSCell related history. And finally, the MN obtains the PSCell information during SN release.
In case of the subscription mechanism, the MN (source NG-RAN node) can update the CHO at the target NG-RAN node whenever it obtains the new PSCell information from the SN. 
However, with query mechanism or transfer of UHI during SN release, the MN might not have the latest PSCell information till after the HO has taken place i.e. after sending the UHI to the target node in HO Request message. 
[bookmark: _Toc109654204][bookmark: _Toc109654810][bookmark: _Toc110586977]There is a possibility of outdated UHI at the target NG-RAN node during CHO
However, an up-to-date UHI is needed in the target node in order to e.g. decide to initiate dual-connectivity or not, select the most suitable SN/PSCell at SN Addition, avoiding ping-pong, etc…
Also, one can use the UHI to analyze UE mobility or data consumption patterns (e.g. use it in AI/ML procedures), which might be wrongly determined if such UHI does not reflect the real dual-connectivity history for the UE (i.e. not up-to-date UHI).
There are no solutions currently to this issue and a discussion in warranted in RAN3 to prevent loss of PSCell related information during CHO
[bookmark: _Toc110586973]RAN3 to discuss solutions for preventing PSCell information loss during conditional handover

[bookmark: _Hlk61339916]UE history information during SCG activation/deactivation
Current 3GPP specifications support activation and deactivation of SCG when a UE is configured with EN-DC or NR-DC. This is to enable battery saving for the UE while at the same time allowing for fast usage of SCG whenever required. There is no transmission via SCG RLC bearers when it is deactivated. The MN can configure SCG as activated or deactivated upon PSCell addition, PSCell change, RRC resume and HO. Additionally, the UE can be configured to be allowed to indicate a preference for SCG deactivation to the MN. More information can be found in section 7.13 of TS 37.340 v17.1.0.
Currenty, there are no specification to track how often or how long the SCG has been deactivated for. With this information, it will be useful for the network to perform mobility optimization as it tracks the need/usage of the SCG leg. This also plays an important part of traffic and pattern analysis. The MN can track whether the particular SCG related PSCell has been configured often/seldom used. In addition to this, the information on SCG activation/deactivation can play an important role for mobility and traffic prediction in future AI/ML application.
[bookmark: _Toc110586974]RAN3 to discuss impact of SCG activation/deactivation on UE history information.

Conclusion
[bookmark: _Hlk12539337]In the above we have made the following observations:
Observation 1	There is a possibility of outdated UHI at the target NG-RAN node during CHO

We propose the following:
Proposal 1	RAN3 to discuss solutions for preventing PSCell information loss during conditional handover
Proposal 2	RAN3 to discuss impact of SCG activation/deactivation on UE history information.


