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In Rel-18 WID[1], Following objectives are specified for mobility enhancements.
· For NTN-NTN mobility, specify cell reselection enhancements for earth moving cell, the timing based and location-based cell reselection for quasi-earth fixed cell in Rel-17 can be considered as the starting point. [RAN2, RAN3, RAN4]
· Specify NTN-NTN handover enhancement for RRC_CONNECTED UEs in the quasi-earth-fixed cell and earth-moving cell to reduce the signaling overhead. [RAN2, RAN3]
· Specify cell reselection enhancements for RRC_IDLE/INACTIVE UEs to reduce UE power consumption (NTN-TN mobility is prioritized). [RAN2, RAN3, RAN4]
· Study and, if needed, specify enhancement to Xn[/NG] signaling to support feeder link switch-over, CHO, e.g., exchange of necessary information between gNBs. [RAN3]
In earth fixed cell, when the cell stop time happens or feedlink switch, all the connected mode UEs would need to be handed over to the target satellite. This contribution will provide our views on mobility enhancements for connected mode UEs. 
Discussion
NTN-NTN  Handover issues
R17 NR NTN introduce the time-based and location-based measurement event to reduce the handover failure. However, when the handover caused by satellite movement happened, there would be lots of UEs switching at the same time, especially satellite change the beam in earth fixed scenario and feeder link switch. 
In LEO, satellites have the characteristics of high-speed movement. The relative speed of LEO satellites can reach 7.56 kilometers per second (27216 kilometers per hour), which is hundreds of times higher than the UE on the ground. Due to the satellite movement, the UE served by LEO cells with a diameter of 50 km and 1000 km may remain connected for up to 6.61 seconds and 132.38 seconds.
The existing switching commands are configured with RRC dedicated signaling. If the existing handover command are used, this will cause a large amount of signaling overhead, while the handover command and measurement configuration are reconfigured through the current dedicated RRC message configuration. Satellite movement will cause a large number of UE switching at the same time. Therefore, the switching signal storm caused by satellite movement is a problem worth solving。
Observation 1:  Satellite movement will cause a large number of UE switching at the same time. Therefore, the switching signal storm caused by satellite movement is a problem worth solving。

Candidate solution
Due to the regular movement of the satellite, at least for the earth fixed and fidelink switch, the coverage of the current area at the next moment can be predicted in advance. the target cell info can be per-configured to the UEs. In the NTN system, for the connected UE, the handover command can be pre-configured and when the satellite change the coverage UE perform the pre-configured handover. 
Table 1 Short Messages
	Bit
	Short Message

	1
	systemInfoModification
If set to 1: indication of a BCCH modification other than SIB6, SIB7 and SIB8.

	2
	etwsAndCmasIndication
If set to 1: indication of an ETWS primary notification and/or an ETWS secondary notification and/or a CMAS notification.

	3
	stopPagingMonitoring
This bit can be used for only operation with shared spectrum channel access and if nrofPDCCH-MonitoringOccasionPerSSB-InPO is present.
If set to 1: indication that the UE may stop monitoring PDCCH occasion(s) for paging in this Paging Occasion as specified in TS 38.304 [20], clause 7.1.

	4 – 8
	Not used in this release of the specification, and shall be ignored by UE if received.



Short Messages can be transmitted on PDCCH using P-RNTI with or without associated Paging message. Whatever RRC_IDLE or RRC_CONNECTED UE monitor the short message every DRX cycle. Its 4-8 bit has been reserved. RAN2 can consider use short message to indicate the satellite changing the coverage caused by movement to trigger UE per-configurated handover configuration or initial the measurement. 
Regarding to the connected UE, the pre-configured handover command will not be triggered when it is received as the conditional handover, but it will perform the handover until monitoring the satellite coverage change indication in the paging short message. For the idle UE, it will initial the measurement when the UE receives the satellite coverage change indication in the paging short message.
Proposal 1: In the NTN system, for the connected UE, the handover command can be pre-configured, and when the satellite coverage changes UE is to trigger the handover by the paging short message indication.
Conclusion
[bookmark: OLE_LINK60][bookmark: OLE_LINK59][bookmark: OLE_LINK58][bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the discussion, we get below proposals:
Observation 1:  Satellite movement will cause a large number of UE switching at the same time. Therefore, the switching signal storm caused by satellite movement is a problem worth solving。
Proposal 1: In the NTN system, for the connected UE, the handover command can be pre-configured, and when the satellite coverage changes UE is to trigger the handover by the paging short message indication.
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