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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
As an outcome of the Rel-18 email discussion in RAN#94e [1], WID of NR NTN enhancement [2] was agreed. In the WID, the objectives for mobility are as follows: 
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]

NOTE: The objective on mobility and service continuity enhancements will be clarified at RAN#95-e.

In this contribution, we share our views on this objective.
[bookmark: _Ref129681832]Discussion
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]NTN-TN and NTN-NTN mobility and service continuity enhancements have been introduced in Rel-17 WID of NR NTN enhancement [3]. During the discussion of Rel-17 NR NTN, some candidate solutions have been agreed. The related solutions include:
1) Timing and location based CHO
2) Timing and location based cell reselection for quasi-earth fixed cell
The target scenario is mainly for NTN-NTN mobility and the motivation of these enhancements is to ensure the UE can handover to a suitable NTN cell. The NTN-TN mobility is supported by existing mechanism. 
Observation 1: The mobility enhancement introduced in Rel-17 is mainly for NTN-NTN mobility to ensure the UE can handover to a suitable NTN cell.
Potential NTN-TN mobility enhancements
For the mobility in RRC_IDLE/INACTIVE, the UE’s power consumption for measurement is one important factor that need to be considered. In the NTN-TN co-existence scenarios, the number of neighbor TN cells may be massive in a large area covered by NTN. In real deployment the operators may want to ensure that the UEs can prioritize TN over NTN. In Rel-17, in order to achieve this purpose, TN cells can be configured with the higher priority for cell reselection. In this case, the UE will always perform the neighbor cell measurement of high priority cells regardless of the location of UE. Then the UE will have to measure all the neighbor TN cells broadcast in the system information, even if there is no valid neighbor TN cells according to the current location of the UE. This will cause considerable power consumption and in Rel-18 how to reduce the power consumption in RRC_IDLE/INACTIVE can be studied.
Observation 2: UE will measure all the high priority neighbor TN cells broadcast in the system information regardless of UE’s location, which leads to significant power consumption.
Proposal 1: Study and specify the NTN-TN mobility enhancement for RRC_IDLE/INACTIVE UEs to reduce the UE’s power consumption
Potential NTN-NTN mobility enhancements
For NTN-NTN mobility in RRC_CONNECTED, RAN2 assumes that service link switch implies L3 mobility (meaning that at least in case the SSBs are on the same sync raster point, the PCIs need to be different) in Rel-17. In this case, the network has to trigger L3 handover procedures to all the connected UEs in this serving cell, which brings significant signaling overhead. 
Observation 3: In Rel-17 the network has to trigger handover procedures to all the connected UEs in the quasi-earth-fixed cells, which leads to significant signaling overhead.
The simpler method is the cell remains unchanged in the quasi-earth-fixed cell scenarios. In this case, the network does not need to change the radio resource configurations and does not need to trigger L3 handover to the UE. The UE only needs to perform the UL/DL synchronization. From the network side if the cells remain unchanged, it also can avoid the complexity of maintaining the neighbor cells list. Therefore it seems worth discussing enhancements to reduce L3 handover and neighbor cell list reconfiguration in the quasi-earth-fixed cell in Rel-18.
Proposal 2: Study and specify the NTN-NTN mobility enhancement for RRC_CONNECTED UEs in the quasi-earth-fixed cell to reduce the signaling and maintenance overhead
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Figure 1. PCI configuration for quasi-earth fixed cell

Proposal 3:  Update the objective of NTN-TN and NTN-NTN mobility and service continuity enhancements as follows:
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]
· Study and specify the NTN-TN mobility enhancement for RRC_IDLE/INACTIVE UEs to reduce the UE’s power consumption [RAN2,RAN4]
· Study and specify the NTN-NTN mobility enhancement for RRC_CONNECTED UEs in the quasi-earth-fixed cell to reduce the signaling and maintenance overhead [RAN2,RAN3]
NOTE: The objective on mobility and service continuity enhancements will be clarified at RAN#95-e.

Conclusion
In the contribution, NTN-TN and NTN-NTN mobility and service continuity are discussed. The observations and proposals are summarized below:
Observation 1: The mobility enhancement introduced in Rel-17 is mainly for NTN-NTN mobility to ensure the UE can handover to a suitable NTN cell.
Observation 2: UE will measure all the high priority neighbor TN cells broadcast in the system information regardless of UE’s location, which leads to significant power consumption.
Observation 3: In Rel-17 the network has to trigger handover procedures to all the connected UEs in the quasi-earth-fixed cells, which leads to significant signaling overhead.

Proposal 1: Study and specify the NTN-TN mobility enhancement for RRC_IDLE/INACTIVE UEs to reduce the UE’s power consumption
Proposal 2: Study and specify the NTN-NTN mobility enhancement for RRC_CONNECTED UEs in the quasi-earth-fixed cell to reduce the signaling and maintenance overhead
Proposal 3:  Update the objective of NTN-TN and NTN-NTN mobility and service continuity enhancements as follows:
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]
· Study and specify the NTN-TN mobility enhancement for RRC_IDLE/INACTIVE UEs to reduce the UE’s power consumption [RAN2,RAN4]
· Study and specify the NTN-NTN mobility enhancement for RRC_CONNECTED UEs in the quasi-earth-fixed cell to reduce the signaling and maintenance overhead [RAN2,RAN3]
NOTE: The objective on mobility and service continuity enhancements will be clarified at RAN#95-e.
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