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1. Introduction
The latest RAN2#119bis meeting made the following agreements regarding common signalling for CONNECTED mobility in NTN:
	· 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


In this contribution we discuss the scenarios and possible contents of common signalling in NTN for CONNECTED mobility.
2. [bookmark: Proposal_Beacon]Discussion
In Rel-17 NTN the configuration for CONNECTED mobility follows legacy mechanism of per UE configuration, including the original configurations for TN and/or the NTN-specific configurations (e.g., location/time-based metric and target cell ephemeris data). Due to the large coverage of NTN cells and consequent large UE number, the signalling overhead for CONNECTED mobility in an NTN cell is much more than that in a TN cell before and after handover. Meanwhile, the characteristics of NTN cells also bring the possibility of reducing signalling overhead. As a starting point, RAN2 agreed to consider providing information for CONNECTED mobility in common signalling.
Several scenarios are involved in NTN CONNECTED mobility. Figure 1 shows some examples that may benefit from common signalling, i.e., some or all UEs in an NTN cell may have similar handover requirement and thus can use similar configurations for CONNECTED mobility.
· Case A: For both GEO and LEO, due to the large coverage, candidate target cells could be similar for UEs at similar locations in an NTN source cell.
· Case B: For LEO wherein mobility is mainly caused by satellite movement, in earth-moving cells, candidate target cell as well as the time window for mobility execution could be similar for UEs at similar locations in an NTN source cell. If the candidate target cell and the source are generated by the same satellite (i.e., intra-satellite Case B1), the UE does no need to update its TA for uplink synchronization after mobility.
· Case C: For LEO wherein mobility is mainly caused by satellite movement, in quasi-earth-fixed cells, candidate target cell as well as the time window for mobility execution could the same for all UEs in an NTN source cell. If the candidate target cell and the source are generated by the same satellite (i.e., intra-satellite Case C1), the UE does no need to update its TA for uplink synchronization after mobility. In particular, if network can implement cell identity unchanged (i.e., Cell #2 inherits the cell identity and configurations of Cell #1 after it replaces Cell #1 coverage), the UE may not need to perform random access after mobility.
· Case D: For LEO feeder link switch wherein the serving satellite changes its connection to another BS, candidate target cell as well as the time window for mobility execution could the same for all UEs in an NTN source cell. The UE does no need to update its TA for uplink synchronization after mobility. In particular, if network can implement cell identity unchanged (i.e., Cell #2 inherits the cell identity and configurations of Cell #1 after it replaces Cell #1 coverage), the UE may not need to perform random access after mobility.
[image: ]
Figure 1: Example scenarios in NTN that may benefit from common signalling
For the common signalling, the first issue is to identify what contents can be included for CONNECTED mobility. The following bullets can be considered from RAN2 perspective:
· Target cell ephemeris data. The ephemeris is necessary for uplink synchronization after handover, and is a common set of parameters to all UEs with mobility to the same target cell. Meanwhile, as already supported in Rel-17 NR NTN, SIB19 may also include the ephemeris data of a target cell. Therefore ephemeris data of target cell could be included in common signalling for CONNECTED mobility, at least as a supplement in case not included in SIB19. Besides the ephemeris itself, its auxiliary information including epoch time, validity duration and common TA could be included as well.
· Target cell configurations regarding CONNECTED mobility. As the destination of handover, the target cell may prepare its configuration for the UE, including preamble configuration for CBRA, uplink resource configuration for CFRA and RACH-less HO, and possibly random access initiation timing information e.g., backoff indicator if supported.
· Mobility scenario indication. One could be indicating intra- or inter-satellite mobility, either as an explicit indication or implicitly indicates e.g., with target cell satellite identity. For intra-satellite mobility case, the UE may not need to recalculate its UE-specific timing advance to be compensated for random access. Another could be indicating cell identity changed or unchanged, either as an explicit indication or implicitly indicates e.g., with target cell identity. For cell identity unchanged case, UE may omit random access procedures and directly initiates RRC reestablishment.
Proposal 1: RAN2 to discuss what contents can be included in the common signalling for NTN CONNECTED mobility.
Another issue for the common signalling is which UEs can apply it for CONNECTED mobility, i.e., the granularity. Based on the previous contributions and discussions, the common signalling, from its purpose and method of indication, shall at least support an option of being applied by all UEs in the serving NTN cell. If the serving cell configures to broadcast the common signalling for CONNECTED mobility, it is most likely that all UEs are expected to use it for handover. Meanwhile, contents that are common for all UEs will also limit the usage of common signalling. Other granularities including target-cell-specific and UE-group-specific (if group HO is supported) can be considered for more flexible configuration and usage.
Proposal 2: The common signalling for NTN CONNECTED mobility can be at least applied by all UEs in the serving cell, i.e., serving-cell-specific.
3. Conclusion
In this contribution, we discuss the scenarios and possible contents of common signalling in NTN for CONNECTED mobility. And we propose:
Proposal 1: RAN2 to discuss what contents can be included in the common signalling for NTN CONNECTED mobility.
Proposal 2: The common signalling for NTN CONNECTED mobility can be at least applied by all UEs in the serving cell, i.e., serving-cell-specific.
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Case C2: LEO quasi-earth-fixed cell inter-satellite
(Cell #2 replaces all Cell #1 coverage area in a time duration)
UE1&2&3&4 with same candidate target cell #2
Mobility from Cell #1 to Cell #2 requires TA update
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Case B2: LEO moving cell inter-satellite
(Cell #2 gradually replaces Cell #1 coverage area)
UE1&2 with same candidate target cell #2 at time T1
Mobility from Cell #1 to Cell #2 requires TA update
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Case D: Feeder link switch
(Cell #2 replaces all Cell #1 coverage area in a time duration)
UE1&2&3&4 with same candidate target cell #2
Mobility from Cell #1 to Cell #2 does not require TA update




