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1	Introduction
The work item for NR NTN enhancements in Rel-18 [1] emphasizes NTN-TN and NTN-NTN mobility and service continuity as an important area for improvements.
For handover enhancements, the WID points out the following two aspects to consider:
· “Specify NTN-NTN handover enhancements for RRC_CONNECTED UEs in the quasi-earth-fixed cell and earth-moving cell to reduce the signalling overhead.”
· “Study and, if needed, specify enhancement to Xn[/NG] signalling to support feeder link switch-over, CHO, e.g. exchange of necessary information between gNBs.”

In this paper we address the two aspects above.
[bookmark: _Ref178064866]2	Discussion
2.1	Time based CHO - release of reserved candidate target cell resources at expiry of time window
After a lengthy discussion covering several RAN2 meetings, it was finally agreed that a UE shall not make use of the CHO configuration for CHO recovery after the timer T2 has expired for a candidate target cell when a time-based condition event (condEventT1) is configured for the UE. One of the main arguments for this decision is that the network is not required to keep the reserved cell resources after T2 expiry if the UE has not triggered a CHO until then.
[bookmark: _Hlk108178077]As an effect of this agreement, if the execution condition for the candidate target cell is not fulfilled during the time window represented by T1 and T2 (defined as t1-Threshold and duration in TS 38.331) and thus the UE did not attempt a CHO to the candidate target cell, a candidate target node may release the reserved cell resources associated with a candidate target cell after the expiry of the time window (taking into account the RTT between the UE and the candidate target node) without any further indication from the source node, provided the time window is known by the candidate target node.
For this reason, it should be considered to support the option of providing the time window (in which the UE is allowed to perform CHO to the associated candidate target cell) to the candidate target node during the Handover Preparation phase of an inter-gNB time-based CHO.
For the source node, it means that it does not need to send a release request message (e.g. XnAP Handover Cancel) to the candidate target node serving the candidate target cell if the time window (in which the UE is allowed to perform CHO to the associated candidate target cell) is included in the inter-node Handover Request message.
Dependent on NTN deployment scenario, it seems likely that such a signalling optimization could reduce the load on the Xn/NG signalling, especially if one or more time-based candidate target cells are prepared to a large number of UEs. 
As an alternative/complement to providing the time window during the Handover Preparation phase of an inter-gNB time-based CHO, the stop time of the serving cell (t-service-r17) can also be provided to the candidate target node, serving the same purpose as the time window. The serving cell stop time indicates the latest point in time when the UE may trigger a CHO to the candidate target cell, thus, at that point in time, the reserved candidate target cell resources can then be released by the candidate target node without any release request message being sent from the source node.
However, depending on how the time windows (T1 - T2) configured for each UE are spread over time, the serving cell stop time may not reflect the actual time when the configured time window ends for many of the UEs. Providing the candidate target node with the configured time window of each UE is more accurate and will therefore enable better resource utilization in the candidate target node.

[bookmark: _Toc111015250]If the time window (represented by T1 and T2) in which the UE is allowed to perform CHO to a candidate target cell is known by the candidate target node, and the UE did not select/connect to the candidate target cell during this time window, the candidate target node may release the reserved cell resources after the time window has expired without any further indication from the source node.
[bookmark: _Toc111015251]Providing the candidate target node with this information may result in decreased Xn/NG signalling, especially if one or more time-based candidate target cells are prepared to a large number of UEs.
[bookmark: _Toc111015253]The source node can provide the time window (in which the UE is allowed to perform CHO to the candidate target cell) to the candidate target node during the Handover Preparation phase of an inter-gNB time-based CHO.
[bookmark: _Toc111015254]Provided RAN2 agrees to the above proposal, RAN3 should be liaised to consider an update to the relevant XnAP/NGAP messages sent during the Handover Preparation phase of a time-based CHO. Details to be discussed by RAN3.



3	Conclusions
In the previous sections we made the following observations: 
Observation 1	If the time window (represented by T1 and T2) in which the UE is allowed to perform CHO to a candidate target cell is known by the candidate target node, and the UE did not select/connect to the candidate target cell during this time window, the candidate target node may release the reserved cell resources after the time window has expired without any further indication from the source node.
Observation 2	Providing the candidate target node with this information may result in decreased Xn/NG signalling, especially if one or more time-based candidate target cells are prepared to a large number of UEs.

Based on the discussion in the previous sections we propose the following:
Proposal 1	The source node can provide the time window (in which the UE is allowed to perform CHO to the candidate target cell) to the candidate target node during the Handover Preparation phase of an inter-gNB time-based CHO.
Proposal 2	Provided RAN2 agrees to the above proposal, RAN3 should be liaised to consider an update to the relevant XnAP/NGAP messages sent during the Handover Preparation phase of a time-based CHO. Details to be discussed by RAN3.
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