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1 Introduction

In RAN2#111-e meeting, first discussion on R17 NR NTN will take place. In this contribution, we discuss which issues can be discussed for connected mode in NTN.
2 Discussion
In the revised WID of NTN [1], control plane related objectives are described as following:
	The following control plane procedures enhancements should be specified (see TR 38.821)
· Idle mode: 

· Definition of additional assistance information for cell selection/reselection (e.g. using UE location information, satellite Ephemeris information)

· Definition of NTN (satellite/HAPS) cell specific information in SIB

· Connected mode

· Enhancement necessary to take into account location information (UE & Satellite/HAPS) and/or ephemeris in determining when to perform hand-over, in order to have a high degree of hand-over control for hand-over robustness and coverage management.

· Enhancement to existing measurement configurations to address absolute propagation delay difference between satellites (e.g. SMTC measurement gap adaptation to the SSB/CSI-RS measurement window) [RAN2/4].

· Service continuity for mobility from TN to NTN and from NTN to TN systems (to be addressed when connected mode mobility has sufficiently progressed)
· Identify potential issues associated to the use of the existing Location Services (LCS) application protocols to locate UE in the context of NTN and specify adaptations if any [RAN2/3]


According to the objectives description, there are two major issues for idle mode. One is to define additional assistance information for cell selection/reselection criteria and the other one is to define NTN cell specific information in system information.

2.1 Location information reporting
 On the contrary to cell selection/reselection in idle/inactive mode, handover command is provided to each UE via dedicated signalling. So if network is aware of location information of each UE, UE can provide the handover command based on it.
Observation 1: If UE reports its location information, the network can provide UE-specific handover command based on the location information.
How to ort the location information by connected mode UE can be two ways – periodic and event-based. By periodic way, UE may report its location information to the network every configured period. By event-based way, UE may report its location information when it enters new pre-configured area by the network.
Proposal 1: Discuss how connected mode UE reports its location information to the network.
2.2 Conditional Handover

 During NTN SI discussion, conditional handover was discussed to improve mobility performance in NTN. As long propagation delay is very long compared with TN, it may be too late if network provides handover command after receiving measurement reporting from UE. Therefore, if the network provides handover candidate cells based on the LEO satellites deployment in the conditional handover configuration, UE can perform conditional handover based on the measurement results of the cells without any command from the network. As conditional handover was completely discussed in R16 mobility enhancement work item, we can consider the discussion results as a baseline for NTN-specific conditional handover.
Observation 2: Conditional handover can be solution to improve mobility performance in NTN.
Proposal 2: For NTN-specific conditional handover, consider the conditional handover discussed in R16 mobility enhancement work item as a baseline.

In NTN, LEO satellites revolve around the earth with predictable path. So it is visible from UE at certain ground area every few hours and the visible duration is around 15~20 minutes at every appearance. It means, based on the LEO satellites deployment, network can expect which cell can be handover candidate cell according to time. Therefore, whereas R16 conditional handover is only triggered by measurement results (e.g. RSRP, RSRQ), time condition can be included in NTN conditional handover. If the time condition is included, UE can trigger conditional handover to a candidate cell when it is absolute time (e.g. 9:00 UTC) or related time (e.g. 5 min) is passed after receiving the configuration.
Proposal 3: Consider time condition in the conditional handover triggering condition.
3 Conclusion
In conclusion, we propose the followings:
Observation 1: If UE reports its location information, the network can provide UE-specific handover command based on the location information.

Proposal 1: Discuss how connected mode UE reports its location information to the network.
Observation 2: Conditional handover can be solution to improve mobility performance in NTN.

Proposal 2: For NTN-specific conditional handover, consider the conditional handover discussed in R16 mobility enhancement work item as a baseline.

Proposal 3: Consider time condition in the conditional handover triggering condition.
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