3GPP TSG RAN WG2 #119-e			R2-2207048
e-Meeting, Aug 17th – Aug 29th, 2022

Agenda Item:	8.7.4
Source:	New H3C
Title:	Discussion on mobility enhancements in Rel-18 NTN
Document for:	Discussion/Decision
Introduction
One objective of the RAN2 lead R18 NTN WI[1] is the mobility and measurement enhancements for quasi-earth-fixed cell and earth moving cell, the related descriptions are as below:· 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 provide our view on the Release 18 NTN-NTN mobility enhancement.
Discussion
Release 17 introduces timing-based and location-based cell reselection criteria for NTN quasi-earth fixed cell. The service time and reference point location of the serving cell can be broadcasted in SIB19-r17[2]. For NTN earth moving cell, we have two observations as follows
· Timing-based cell reselection: t-Service-r17 field in SIB19-r17 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, but without the information of the cell radius, it is hard for UEs in the earth moving cell to derive the remaining service time from t-Service-r17. 
Observation 1: Timing-based cell reselection is not applicable for earth moving cell.

· Location-based cell reselection：distanceThresh and referenceLocation are broadcasted in SIB19-r17, if the distance between UE and the serving cell reference location is shorter than distanceThresh, the UE may not perform intra-frequency/inter-frequency measurements. For NTN moving cell, UE need continuously acquire updated location information, which may result in excessive power consumption.
Observation 2: Location-based cell reselection can be applied to earth moving cell，enhancement to reduce UE power consumption should be considered.

In order to reduce the frequent acquisition of updated location information, the trajectory of the reference point can be broadcasted in SIB message, a time interval parameter can be used to represent the elapsed time between two tracklocations of the reference point.

[image: ]
Figure1 Broadcasting the trajectory of the cell reference point in SIB

The serving cell broadcasts N reference point locations(RPLs)and time interval(∆t) in SIB message shown in Figure 1, UE can get current reference location at time t and deduce the reference point location of time t+∆t, t+2*∆t,…t+N*∆t. In this way, UE can get N+1 reference point locations at one time. And then the distance between the reference point and the UE at each time step is calculated by the UE. If the distance between the track location (RPL(t+n*∆t)) and UE is larger than the distanceThreshat the time t+n*∆t , UE can trigger the neighbor cell measurement. As the frequency to acquire SIB message can be reduced, UE power consumption can be reduced correspondingly. 

Proposal 1: For the earth moving cell, broadcast multiple reference point locations(RPLs) and a time interval(∆t) of serving cell in SIB message.

Multiple reference point locations and a time interval of neighbor cells can also be broadcasted in the SIB, it will be helpful for the UE to choose a target cell which it can stay longer in.

Proposal 2: For the earth moving cell, broadcast multiple reference point locations(RPLs) and a time interval(∆t) of neighbor cells in SIB message.
Conclusion
Observation 1: Timing-based cell reselection is not applicable for earth moving cell.

Observation 2: Location-based cell reselection can be applied to earth moving cell，enhancement to reduce UE power consumption should be considered.

Proposal 1: For the earth moving cell, broadcast multiple reference point locations(RPLs) and a time interval(∆t) of serving cell in SIB message.

Proposal 2: For the earth moving cell, broadcast multiple reference point locations(RPLs) and a time interval(∆t) of neighbor cells in SIB message.
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