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Introduction
In RAN2#119bis-e meeting, NR NTN handover enhancements were discussed regarding common signaling for HO command, RACH-less HO, group HO, etc. [1]. The following agreement were made. 
Agreements 119bis:
1. RAN2 can further consider whether some information in the handover command that can be common to all UEs, can be delivered to UEs in common signalling and if there is real benefit (in terms of signalling overhead reduction) in this
2. Send an LS to RAN1 (cc RAN4) listing the scenarios (intra-satellite, inter-satellite with same or different feeder links) and check with RAN1 in which scenarios RACH-less is possible (with no indication of RAN2 preference)
3. Continue the discussion (in future meeting) on group HO / “UE specific pre-configuration of the target cell + group HO” indication in the next meeting, also on the possible real benefits
4. RAN2 confirms that at least for the moving cell case the next serving cells can be largely predicted in NTN (at least for UEs not at the cell edge) thanks to the existence of predefined satellite orbits and negligible UE’s mobility in comparison to satellite’s motion (we can further discuss at the next meeting whether this applies to idle mode UEs as well)
5. RAN2 continues the discussion (e.g. at RAN2#120) on the solution with keeping the same PCI after switching of the satellites. Clarify at least the following: 
	•	RAN1 impact
	•	The need to perform UL beam switching and/or RA 
	•	Applicability to hard or soft satellite switching
In this document, we discuss the HO enhancements on common signaling and CHO.
Discussion
Common signalling for target cell configuration
In RAN2#119bis-e, common signaling for HO command was discussed for the purpose of reducing overhead. To see how much overhead can be reduced, we consider the current RRC reconfiguration message for HO command. 
SpCellConfig
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…
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 ReconfigurationWithSync
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TS 38.331 specifies “The IE ServingCellConfigCommon is used to configure cell specific parameters of a UE's serving cell. The IE contains parameters which a UE would typically acquire from SSB, MIB or SIBs when accessing the cell from IDLE. With this IE, the network provides this information in dedicated signalling when configuring a UE with a SCells or with an additional cell group (SCG). It also provides it for SpCells (MCG and SCG) upon reconfiguration with sync.” 
The IE ServingCellConfigCommon, including DownlinkConfigCommon, UplinkConfigCommon, etc., is the cell specific configuration common to UEs since it contains information that can be typically acquired from system information. 
Observation 1: The IE ServingCellConfigCommon in ReconfigurationWithSync is cell-specific configuration common to UEs containing information that can be typically acquired from system information.
Therefore, for HO in NTN, the information included in ServingCellConfigCommon in ReconfigurationWithSync can be provided via common signaling to reduce overhead.
Proposal 1: For HO in NTN, the information included in ServingCellConfigCommon in ReconfigurationWithSync can be provided via common signaling. 
Furthermore, the target cell’s common configuration can be valid for a certain duration. Only in the valid duration the UE can apply the common configuration for the HO; otherwise, the UE cannot assume the common configuration is valid.
Proposal 2: A valid duration is configured for the target cell’s configuration transmitted by common signaling.
CHO enhancement for earth-moving cell
In Rel-17 NTN, time-based and location-based CHO are supported. For location-based CHO, condEventD1 is introduced with conditions on the distance between UE and fixed reference locations. With fixed reference locations, the location-based event can work well for quasi-fixed cells. However, for earth-moving cells, without knowing the candidate cell is an earth-moving cell, the UE will keep evaluating the distance to the fixed reference location configured in condEventD1, while the candidate cell may already move away. Although the NW can update reference location in condEventD1 by RRCReconfiguration message, the issue may not be solved as the reference location moves fast with the high speed LEO satellite.
Observation 2: For earth-moving candidate cell in CHO, the UE does not know the candidate cell is earth-moving and can result in wrong distance evaluation using the fixed reference location configured in condEventD1.
For location-based CHO, if the candidate cell is an earth-moving cell, the NW needs to inform the UE that the candidate cell is earth-moving explicitly or implicitly (e.g., by indicating earth-moving specific assistance information), so that UE can derive the moving reference location (e.g., based on assistance information).
[bookmark: _GoBack]Proposal 2: For earth-moving candidate cell in location-based CHO, assistance information (e.g., explicit indication of earth moving, earth-moving specific assistance information) is provided for UE to derive the moving reference location(s) in condEventD1. 
Service continuity
In Rel-17 NTN, the service stop time of the serving cell, i.e., t-Service, is broadcasted in SIB19. The UE in idle/inactive state shall start measurement before t-Service for cell reselection. t-Service basically indicates the service ending time for the geographic area currently served. In this sense, this information can also be utilized by connected UEs. If the UE in connected state has not performed successful handover before t-Service, the UE most likely will be disconnected from the serving cell after t-Service due to radio link failure. By leveraging t-Service if configured, the delay caused by legacy RLF detection and declaration can be reduced, so that RRC connection reestablishment can be performed sooner. Thus it is proposed to consider fast RLF detection with the consideration of t-Service.  
Observation 3: t-Service indicates the service ending time for the geographic area currently served by the serving cell, which can also be utilized by connected UEs. 
Observation 4: With the consideration of t-Service, the UE in RRC connected can detect RLF faster and performs RRC connection reestablishment sooner. 
Proposal 3: RAN2 to consider to use t-Service for fast RLF detection and recovery for UE in connected state.
Conclusion
Based on the discussion, we have the following observations and proposals.
Observation 1: The IE ServingCellConfigCommon in ReconfigurationWithSync is cell-specific configuration common to UEs containing information that can be typically acquired from system information.
Observation 2: For earth-moving candidate cell in CHO, the UE does not know the candidate cell is earth-moving and can result in wrong distance evaluation using the fixed reference location configured in condEventD1.
Observation 3: t-Service indicates the service ending time for the geographic area currently served by the serving cell, which can also be utilized by connected UEs. 
Observation 4: With the consideration of t-Service, the UE in RRC connected can detect RLF faster and performs RRC connection reestablishment sooner. 
Proposal 1: For HO in NTN, the information included in ServingCellConfigCommon in ReconfigurationWithSync can be provided via common signaling. 
Proposal 2: For earth-moving candidate cell in location-based CHO, assistance information (e.g., explicit indication of earth moving, earth-moving specific assistance information) is provided for UE to derive the moving reference location(s) in condEventD1. 
Proposal 3: RAN2 to consider to use t-Service for fast RLF detection and recovery for UE in connected state.
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