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Introduction
In this contribution, we discuss the NTN handover enhancements
· Specify NTN-NTN handover enhancement for RRC_CONNECTED UEs in the quasi-earth-fixed cell and earth-moving cell to reduce the signalling overhead. [RAN2, RAN3]
Discussion
Handover interruption time
UE in NTN may suffer from longer handover interruption than in TN due to the long propagation delay of NTN cell. Since the handover interruption is mainly caused by RACH procedure, it would be very effective to reduce the handover interruption time if RACH can be skipped at handover.

The RACH-less handover is already being discussed in another Rel-18 WI, Further NR mobility enhancements (i.e. FeMob), as a main solution to reduce the handover interruption time. If we have a separate discussion on the RACH-less handover in NTN, the similar discussion would be repeated in two WIs. Furthermore, we may lose the chance to have the commonality between the RACH-less handover in NTN and TN. As we enhanced the CHO in Rel-17 NTN to make it more suitable for NTN, it would be better to wait the progress in RACH-less in Rel-18 feMob, to minimize the standardization efforts and spec changes. Above all, the reduction of the handover interruption is not within the WI scope. RAN2 should focus on the objectives specified in WID [1]. Therefore, we propose not to consider the reduction of the handover interruption time in R18 NTN handover enhancements.
Proposal 1
Do not consider the handover interruption time in R18 NTN handover enhancement.

Concentration of handover signalling
When the service time of a quasi-earth-fixed cell is about to expire or when the feeder link is about to switch, all UEs connected to the NTN cell should do handover, e.g. to the upcoming NTN cell, so as not to lose the connection with the network. In such cases, the network needs to provide the handover configuration using dedicated signalling to a numerous UEs within a short time. At that time, if the radio resource is not sufficient to provide the dedicated configuration to all UEs, the handover configuration may not be transmitted on time and it may bring about the handover failure.
Observation 1
When the service time of the quasi-earth-fixed cell is about to expire or when the feeder link switches, the excessive signalling could be required for network for simultaneous handovers.

As the NTN specific information, e.g. ntn-Config, is provided via SIB19, there is no difference on the amount of dedicated signalling required to configure a single handover between in TN-TN handover and in NTN-NTN handover. Considering the time budget of this WI, we should focus on the NTN-specific issue, i.e. signalling storm described above, rather than the general handover issue, like the reduction of the amount of the handover signalling. Therefore, we propose following:
Proposal 2
Focus on the NTN-specific issue: How to reduce a mass of signalling required for simultaneous handover configuration within a short time, e.g. when the service time of the earth-fixed cell is about to expire or the feeder link is about to switch.

To solve the problem, two approaches can be considered. 
Approach 1. Broadcast the common part of the handover configuration

When a numerous UEs need to do handover almost simultaneously as mentioned above, if the cell specific parameters which is common to all UEs is broadcast, the network can reduce the dedicated signalling. However, considering the common part is not a large percentage of the total handover configuration and the common configuration may need to be broadcast for multiple target cells, the signalling gain will not be great compared to the standardization effort to achieve it. 
Approach 2. Distribute the handover signalling

The second one is to distribute the signalling required for the handover configuration. During Rel-17 NTN, CHO was enhanced to satisfy the specific needs of NTN. If the handover configuration is provided to UE in advance using CHO, the handover configuration can be briefly distributed. Furthermore, the L1/L2 mobility using the candidate cell being discussed in Rel-18 feMob also would be useful by providing the target cell configuration prior to the handover timing. If the configuration on the target cell is pre-configured, only simple indication needs to be signalled when the handover needs to be performed.

Observation 2
The concentration of handover signalling can be alleviated by pre-configuring the target cell using CHO or L1/L2 mobility.

Before discussing the new solution, we should thoroughly investigate whether the problem can be solved using existing solution. Therefore, we propose to investigate first whether the handover signalling storm in NTN can be sufficiently alleviated using CHO and L1/L2 mobility.
Proposal 3
Investigate first whether the handover signalling storm in NTN can be sufficiently alleviated using CHO and L1/L2 mobility.
Conclusion
In this contribution, the followings are proposed:
Proposal 1
Do not consider the handover interruption time in R18 NTN handover enhancement.

Proposal 2
Focus on the NTN-specific issue: How to reduce a mass of signalling required for simultaneous handover configuration within a short time, e.g. when the service time of the earth-fixed cell is about to expire or the feeder link is about to switch.

Proposal 3
Investigate first whether the handover signalling storm in NTN can be sufficiently alleviated using CHO and L1/L2 mobility.
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