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1 Introduction

RAN has approved NT NTN enhancement in R18. According to the latest WI description [1], the mobility enhancement is one of the objectives and the details are shown as follow:
4.1.4
NTN-TN and NTN-NTN mobility and service continuity enhancements

This work considers existing methods from NR TN as well as outcome of Rel-17 NR NTN WI outcome as baseline for NTN-TN mobility.

· Specify NTN-TN and NTN-NTN measurement/mobility and service continuity enhancements [RAN2,RAN3,RAN4]

· 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 signalling 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] signalling to support feeder link switch-over, CHO, e.g. exchange of necessary information between gNBs. [RAN3]

In this contribution, we will focus on NTN-TN mobility and provide the consideration from RAN2.
2 Discussion
NTN has its own specific parameters, such as ephemeris data, common TA parameters, koffset, validity duration for UL sync information, which are essential for UE to access NTN cell. RAN introduce a new SIB19 for broadcasting these parameters. The details of SIB19 are shown as follow:
SIB19-r17 ::= SEQUENCE {

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

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

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

    ta-Report-r17                            ENUMERATED {enabled}                            OPTIONAL,       -- Need R

    lateNonCriticalExtension                 OCTET STRING                                    OPTIONAL,

    ...

}
If UE is in TN cell, it will not acquire SIB19 from NW. Thus, UE could identify TN and NTN cell from the content of SIB implicitly.

Observation 1: UE could identify TN and NTN cell from the content of SIB implicitly.
Since the mobility of satellites, especially LEO type, frequent cell reselection and handover will occur even though UE is static. R17 NTN WI dose not solve this issue completely which will cause much signalling overhead and power consumption. However, these problem does not happen in TN, which shows TN has advantages in mobility compared with NTN
Observation 2: TN has the advantages in the mobility related signalling overhead and power consumption compared with NTN.
In R17, the cell reselection and handover procedures of TN and NTN are separate. If UE has both TN and NTN suitable cells for reselection or TN and NTN target cells for handover, there is no spec to instruct. We propose to introduce the priority for TN and NTN cell. Since TN has the obvious advantages in the mobility related compared with NTN, the priority of TN cell is higher than NTN cell for cell reselection and handover.
Proposal 1: The priority of TN cell is higher than NTN cell for cell reselection and handover.

However, the situation at the boundary of NTN-TN may be different. Even though TN cell is available temporarily, UE may move to the area with only NTN coverage soon. In this situation, we think location information is useful for the decision of mobility. NW can trace the UE location and deduce the moving direction. NW could configure a cell which UE is approaching to reduce mobility failure.
Proposal 2: Location information is used for mobility at the boundary of NTN-TN.

3 Conclusions 
In this contribution, we have the following observations and proposals: 
Observation 1: UE could identify TN and NTN cell from the content of SIB implicitly.
Observation 2: TN has the advantages in the mobility related signalling overhead and power consumption compared with NTN.

Proposal 1: The priority of TN cell is higher than NTN cell for cell reselection and handover.

Proposal 2: Location information is used for mobility at the boundary of NTN-TN.
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