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Introduction
In this contribution, we discuss about the issues of the mobility aspects for LEO satellites.
Discussion
LEO satellites revolve around the earth every few hours. Therefore, from ground UE’s point of view, they appear for few minutes periodically. Therefore, the network may utilize the predictable path information to support mobility of the LEO satellites, especially conditional handover configuration.
Observation 1: Predictable path of LEO satellites can be used for supporting their mobility.

 In the meeting RAN2#106, following agreements were made in feMOB discussion.

Agreements

1: 
The CHO command contains at least the configuration information of target cell(s) and triggering conditions. 

=> FFS who decides the triggering conditions (source, target or source+target)

=> FFS on transparent containers.

=> FFS on the Stage-3 details

Agreements

1  Existing Ax measurement events can be used for executing CHO. FFS which Ax events can be used.

2  Conventional handover overrides any configured conditional handover command

3  The network can inform the UE to release CHO configurations (e.g. candidate cells) by RRC signaling.

=> FFS how “CHO cmd” is formulated in Stage-3 signalling 

=> FFS whether UE continues to receive source cell while executing CHO cmd. 

=> FFS what UE does if it receives HO cmd while executing CHO cmd. 

=> FFS what UE does if NW removes CHO cmd while executing the same CHO cmd. 

=> FFS whether UE stores CHO commands in failure cases

=> FFS whether CHO candidates can be released via other means.

To sum up the agreements,
1. CHO command contains target cell(s) and triggering conditions.

2. CHO execution is based on target cell quality (Ax events).

3. Conventional HO overrides any configured CHO command.

4. CHO configuration is released by RRC signalling.
In NTN, though the LEO satellites appear periodically, it is important that the target cell shall satisfy the cell quality condition. Therefore, the target cell quality shall be the baseline for the CHO execution, and then any other conditions can be considered additionally.
Proposal 1: In NTN, the target cell quality is the baseline for CHO execution.

The main difference from terrestrial network is that the LEO satellites are moving on predictable path so that they appear approximately predictable time. If the network can manage each LEO satellite’s ephemeris, absolute validity time period for CHO may be defined. The UE can perform the CHO to the target cell only if within the absolute validity time period, in order to avoid CHO failure in the long propagation delay environment..
Proposal 2: For the additional condition for triggering CHO, absolute validity time period may be provided by the network.

In the meeting RAN2#106, RAN2 discussed about utilizing the UE location information to support mobility [1]. If the UE reports its UE location information, the network can regards the information on providing the CHO configuration to the corresponding UE. The issue is how to trigger the UE location reporting by the UE. It seems existing measurement reporting triggering conditions can be considered as a baseline - event-based and periodical reporting.
Proposal 3: To utilize the UE location information on mobility of the satellites, RAN2 is asked to discuss about when and how to trigger the UE location reporting. Event-based and periodical reporting could be the baseline.
 In NTN, propagation is much longer than LEO. Therefore, if CHO configuration is released with dedicated signalling (it is FFS which RRC message is used to release it), it may too late when the UE receives it. Therefore, we propose to consider both RRC signalling and timer-based for releasing the CHO configuration.

Proposal 4: RRC signalling and timer-based are both considered for releasing CHO configuration.

Proposal 5: RAN2 to consider the text proposal in the Appendix and capture in TR.
Conclusion

In conclusion, we propose the followings:
Proposal 1: In NTN, the target cell quality is the baseline for CHO execution.

Proposal 2: For the additional condition for triggering CHO, absolute validity time period may be provided by the network.

Proposal 3: To utilize the UE location information on mobility of the satellites, RAN2 is asked to discuss about when and how to trigger the UE location reporting. Event-based and periodical reporting could be the baseline.

Proposal 4: RRC signalling and timer-based are both considered for releasing CHO configuration.

Proposal 5: RAN2 to consider the text proposal based on the feMOB agreements in the Appendix and capture in TR.
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Appendix
7.3.2 
Connected mode mobility enhancements
7.3.2.x Connected mobility for LEO satellites

For LEO satellites mobility, CHO can be supported. Followings could be considered as a baseline:
1. The CHO command contains at least the configuration information of target cell(s) and triggering conditions.

2. Target cell quality is a base condition for triggering CHO. Existing Ax measurement can be used for CHO execution. FFS which Ax event can be used.

3. Conventional handover overrides any configured conditional handover command. 

4. CHO configuration can be released via RRC signalling or timer expiration.

5. CHO configuration may include absolute validity time period of cell(s) for CHO execution.

7.3.2.y UE location information reporting

The UE may provide the UE location information to the network. The existing measurement reporting conditions can be used, e.g., event-based, periodical. The measurement reporting condition can be pre-configrued by the network.
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