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Introduction
In the last RAN2 meeting, there were some discussions about connected mode, where some agreements were achieved about mobility enhancements in NTN[1]:
1. Reconfiguration with sync is the baseline for connected mode mobility in NTN (the use of legacy RLF and re-establishment mechanism are not excluded)
2. The CHO can be used in NTN for both moving cell and fixed cell scenarios, and the CHO procedure and execution condition defined in Rel-16 is the baseline for NTN CHO. 
3.	NTN specific CHO execution condition can be further discussed.

1. Time or timer based CHO triggering event, in combination with the existing R16 CHO measurement based event, should be introduced for both moving cell and fixed cell scenario.  FFS on how to configure the time or timer based CHO triggering event. Also FFS how to consider the feeder/service link switch timing.
2. DAPS HO for NTN is de-prioritized in this release.

3. Location based CHO triggering event, in combination with the existing R16 CHO measurement based event, should be introduced for both moving cell and fixed cell scenario. FFS on how to configure the location based CHO triggering event. FFS if location based CHO triggering event only (not in combination with other events) can also be considered.
4. The Location-based measurement event, in combination with the existing measurement event in NR, should be supported in NTN for both moving cell and fixed cell scenarios. FFS on how to configure the location based measurement event.
While we have some concerns about the signaling overhead as we described in the email of last meeting. Therefore, in this contribution, we intend to provide further discussion on the mobility enhancements for connected mode in NTN.
Discussion
[bookmark: _Hlk41985036]In NTN system, the communication distance is so long that the propagation delay is inevitably much larger than the terrestrial network. Moreover, the speed of satellites is too high relative to the earth, especially LEO. Both the two challenges are very unfriendly to the traditional handover procedure. Because, legacy handover mechanism requires a large amount of signaling interaction among UE, source gNB, and target gNB. For NTN, the high-speed movement of the satellites(e.g. LEO) will obviously lead to frequent HO in a short time.
Furthermore, the coverage of the satellites is much larger than the terrestrial network resulting in a very large number of UEs in a single satellite cell, which will make the handover procedure more difficult besides the challenges mentioned above.
For the frequent HO in a short time with a large number of UEs, some signaling and information that are common to all the UEs can be notified to the UEs through broadcast as studied in SI. Whereas, the common signaling and information that can be extracted may be relatively limited. There are still much UE-specific signaling and information that need to be interaction among UE, source gNB, and target gNB, therefore, this solution may be needed to further discuss its gains.
Observation 1: For NTN system with high propagation delay, high-speed movement of the satellites(e.g. LEO), and potential multiple UEs demanding performing HO , the mobility enhancements solutions are needed to be designed urgently. 
Proposal 1: The solution that broadcast handover signaling and information common to all the UEs may need to further evaluate the overhead due to the limited common signaling and information that can be extracted.
In order to decrease signaling overhead, maybe we could consider to reduce one interactive node. As we know, there are three nodes(i.e. source gNB, target gNB and UE) in the whole handover procedure. The information of UE is actually known by the source gNB. Therefore, the UE node maybe consider to reduce. Then all the information about UE, including UE context, protocol information etc. could be interacted between source gNB and target gNB directly. 
Proposal 2: In order to decrease signaling overhead in the whole HO procedure, we could consider a handover scheme that the UE does not perceive, that is to say all the information about UE, including UE context, protocol information etc. could be interacted between source gNB and target gNB directly.
To ensure seamless handover, the source gNB needs to pre-evaluate the timing to handover the UE to the new gNB, so that all the information of UE can be transmitted to the target gNB in advance. The location information including UE location and the satellite ephemeris is important for the HO timing deduction.
Proposal 3: To ensure seamless handover, the source gNB needs to pre-evaluate the HO timing to transmit all the information of UE to the target gNB in advance.



Conclusion
Based on the discussions mentioned above, in this contribution we provide some further discussions on the mobility enhancements for connected mode in NTN and have the following observations and proposals:
Observation 1: For NTN system with high propagation delay, high-speed movement of the satellites(e.g. LEO), and potential multiple UEs demanding performing HO , the mobility enhancements solutions are needed to be designed urgently. 
Proposal 1: The solution that broadcast handover signaling and information common to all the UEs may need to further evaluate the overhead due to the limited common signaling and information that can be extracted.
Proposal 2: In order to decrease signaling overhead in the whole HO procedure, we could consider a handover scheme that the UE does not perceive, that is to say all the information about UE, including UE context, protocol information etc. could be interacted between source gNB and target gNB directly.
Proposal 3: To ensure seamless handover, the source gNB needs to pre-evaluate the HO timing to transmit all the information of UE to the target gNB in advance.
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