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Introduction

In last meeting, the mobility issue for NR NTN has been discussed and some agreements have been reached as below.

	Enhancements for the support of CHO over NG for NTN-NTN hand-over should be discussed in this WI.

Time based CHO should be supported, the details are FFS
The target gNB is able to uniquely identify the target cell based on the target cell information received from the source gNB.
Uu Cell ID in hand-over signaling and/or Rel-17 defined mapped cell ID configuration via OAM

Start time, duration are added in the signaling of time-based CHO. 
The exchange of NTN Cell Coverage Stop Time between gNBs may be further discussed in future RAN3 meetings.

Signaling multiple TACs for NTN cells at Xn setup and configuration update: to be continued...


In this contribution, we provide our further consideration on mobility issues for NR NTN.
Discussion
Cell ID for NTN Mobility

In last meeting, whether the Uu cell ID or Rel-17 defined mapped cell ID should be used for NTN handover has been discussed, and there was no consensus on this issue.

Comparing with two types of cell ID, Uu cell ID is able to uniquely correspond to the satellite beam within the target NTN cell. While, as the mapped cell ID corresponds to a geographical area, it may not able to identify the correct target NTN cell, as well as the correct target beam, and this may lead to handover failure. In addition, considering the interoperability issue, the Uu cell ID is able to be understood by the different vendors, while the mapped cell ID may lead to misunderstanding between the different vendors. 

Therefore, the Uu cell ID is more appropriate than the mapped cell ID for the NTN mobility. 
Proposal 1: Comparing with the Rel-17 defined mapped cell ID, the Uu cell ID is more appropriate for Xn/NG based NTN mobility.
Multiple TACs for NTN cells

In last meeting, there are some concerns about the exchange of multiple TACs for NTN cells over Xn. In Rel-17, the multiple TACs have been introduced in ULI which is reported from the gNB to the AMF. And this enhancement is to meet the requirement of avoiding the frequent TAU for the NTN cells.

However, considering the earth moving cell scenario, the frequent TAU could not be avoided because of the frequent update of the TACs. Therefore, the benefit and the necessity of exchanging multiple TACs for NTN cells over Xn are not clear and need further clarification.
Proposal 2: The benefit of exchanging multiple TACs for NTN cells needs to be further clarified.
Enhancements on Xn/NG based CHO

In last meeting, the start time and duration have been introduced in the signalling of the time-based CHO, while the NTN Cell Coverage Stop Time is still FFS.

For the NTN cell coverage stop time, it indicates the time information when the serving cell is going to stop serving its covering area for the quasi-Earth fixed cell scenario. 
	SIB19-r17 ::= SEQUENCE {
    ntn-Config-r17                           NTN-Config-r17                                  OPTIONAL,       -- Need R

    t-Service-r17                            INTEGER (0..549755813887)                       OPTIONAL,       -- Need R

    referenceLocation-r17                    ReferenceLocation-r17                           OPTIONAL,       -- Need R

    distanceThresh-r17                       INTEGER(0..65525)                               OPTIONAL,       -- Need R

    ntn-NeighCellConfigList-r17              NTN-NeighCellConfigList-r17                     OPTIONAL,       -- Need R

    lateNonCriticalExtension                 OCTET STRING                                    OPTIONAL,

    ...

}


	t-Service
Indicates the time information on when a cell provided via NTN quasi-Earth fixed system is going to stop serving the area it is currently covering. The field indicates a time in multiples of 10 ms after 00:00:00 on Gregorian calendar date 1 January, 1900 (midnight between Sunday, December 31, 1899 and Monday, January 1, 1900). This field is excluded when determining changes in system information, i.e. changes of t-Service should neither result in system information change notifications nor in a modification of valueTag in SIB1. The exact stop time is between the time indicated by the value of this field minus 1 and the time indicated by the value of this field.


However, as the handover window start time and duration have already been agreed to be introduced, the stop time of the handover could be calculated accordingly. In this case, the NTN cell coverage stop time seems to be unnecessary for the time-based CHO.
Proposal 3: The NTN cell coverage stop time is not necessary for the time-based CHO.

Conclusion
Proposal 1: Comparing with the Rel-17 defined mapped cell ID, the Uu cell ID is more appropriate for Xn/NG based NTN mobility.

Proposal 2: The benefit of exchanging multiple TACs for NTN cells needs to be further clarified.
Proposal 3: The NTN cell coverage stop time is not necessary for the time-based CHO.
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