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1. Introduction
The latest RAN2#125bis meeting made the following agreements regarding LTE to NR-NTN IDLE mobility:
	1. For idle mode mobility from LTE to NR-NTN, at least normal LTE UE are in scope. Can come back in the next meeting to check if also eMTC UE and NB-IoT UEs could also be considered in scope
Working Assumption:
We don’t introduce multiple SMTCs in LTE


In this contribution we discuss the signalling details to support LTE to NR-NTN IDLE mobility.
2. [bookmark: Proposal_Beacon]Discussion
For this objective it has been noted that the existing signaling introduced for IoT-NTN and mobility procedures between NR TN and NR-NTN shall be reused as much as possible. Following this principle, we provide further analysis and discussion on how to reuse the existing signaling.
For NR-NTN the necessary satellite assistance information of neighbour cells is provided in SIB19 as the structure allows to include both serving cell and neighbour cell information. For IoT-NTN things are different as the SIB31 only includes serving cell satellite assistance information while SIB33 is used for the neighbour cells. Meanwhile for TN to NTN mobility, it has been supported that an NR TN cell can broadcast SIB19 including only neighbour NTN cell satellite assistance information. The same principle can be simply leveraged by LTE TN, i.e., an LTE TN can broadcast SIB33 including neighbour NTN cell satellite assistance information. And a further step is to investigate what information in SIB19 is not included in SIB33 for neighbour NTN cells, namely ntn-PolarizationDL and some value ranges for common TA parameters (ta-Common, ta-CommonDrift and ta-CommonDriftVariant).
Proposal 1: An LTE TN cell can reuse SIB33 to indicate the satellite assistance information of neighbour NR-NTN cells for TN-NTN mobility.
Proposal 2: If SIB 33 is reused to indicate the satellite assistance information of neighbour NR-NTN cells in an LTE TN cell, the SIB33 shall include IE ntn-PolarizationDL and align the value ranges of common TA parameters (ta-Common, ta-CommonDrift and ta-CommonDriftVariant) to NR-NTN configurations.
It is also noted that, SIB33 does not include specific neighbour cell ID information but the satellite ID instead, as a satellite can generate multiple neighbour NTN cells and such structure can avoid unnecessary duplication. However, if SIB33 is to be used for LTE TN to NR-NTN mobility, the association between satellite ID and neighbour cell IDs is necessary as inter-RAT mobility information, which can be added to SIB24 for LTE.
Proposal 3: The association between satellite ID and neighbour cell IDs is necessary for LTE TN to NR-NTN mobility, which can be implemented by adding satellite ID information in SIB24 for the LTE TN cell.
By reusing SIB33, another case of coexistence of IoT-NTN and NR-NTN may also need to be further considered, i.e., is it possible that an LTE TN cell needs to provide satellite assistance information for both IoT-NTN and NR-NTN neighbour cells? In our understanding the precondition of this question is that an LTE TN cell needs to provide satellite assistance information for IoT-NTN neighbour cells, and this is related to the discussion in RAN2#125bis that whether eMTC UE and NB-IoT UE are considered in scope.
Observation 1: If eMTC UE or NB-IoT UE is in the scope of LTE TN to NR-NTN mobility, it is necessary to study to provide satellite assistance information for both IoT-NTN and NR-NTN neighbour cells in an LTE TN cell.
Therefore it is necessary to make decision regarding the cope first.
Proposal 4: RAN2 to decide whether eMTC UE or NB-IoT UE is in the scope of LTE TN to NR-NTN mobility.
Proposal 4-bis: If eMTC UE or NB-IoT UE is in the scope of LTE TN to NR-NTN mobility, RAN2 to further study on how to provide satellite assistance information for both IoT-NTN and NR-NTN neighbour cells in an LTE TN cell.
In the scenario of LTE TN to NR-NTN mobility, the serving cell is an LTE TN cell wherein signal-strength-based criteria are applied for neighbour cell measurement initiation. Although NTN introduced time/distance-based criteria as well but it is obvious that these time/distance-based criteria is not needed for a serving TN cell, regardless the serving cell is LTE or NR.
Proposal 5: Time/Distance-based criteria for neighbour cell measurement initiation are not needed in the serving LTE TN cell for LTE TN to NR-NTN mobility.
In previous discussions for IDLE/INACTIVE mobility in NTN, there were also proposals for TN/NTN-type-based reselection priority and time/distance-based cell reselection (cell ranking or cell filtering). In our understanding for TN to NTN mobility, the frequency-based priority can work and there is no need for additional priority handling, especially for inter-RAT mobility between LTE and NR. For time/distance-based cell reselection which is not supported in NTN mobility, there is no further motivation to have this in TN to NTN mobility.
Proposal 6: Network type based (TN/NTN) priority is not considered for LTE TN to NR-NTN mobility.
Proposal 7: Time/Distance-based cell reselection (cell ranking or cell filtering) is not considered for LTE TN to NR-NTN mobility.
3. Conclusion
In this contribution we discuss the signalling details to support LTE to NR-NTN IDLE mobility. The following observations are given:
Observation 1: If eMTC UE or NB-IoT UE is in the scope of LTE TN to NR-NTN mobility, it is necessary to study to provide satellite assistance information for both IoT-NTN and NR-NTN neighbour cells in an LTE TN cell.
And it is proposed that:
Proposal 1: An LTE TN cell can reuse SIB33 to indicate the satellite assistance information of neighbour NR-NTN cells for TN-NTN mobility.
Proposal 2: If SIB 33 is reused to indicate the satellite assistance information of neighbour NR-NTN cells in an LTE TN cell, the SIB33 shall include IE ntn-PolarizationDL and align the value ranges of common TA parameters (ta-Common, ta-CommonDrift and ta-CommonDriftVariant) to NR-NTN configurations.
Proposal 3: The association between satellite ID and neighbour cell IDs is necessary for LTE TN to NR-NTN mobility, which can be implemented by adding satellite ID information in SIB24 for the LTE TN cell.
Proposal 4: RAN2 to decide whether eMTC UE or NB-IoT UE is in the scope of LTE TN to NR-NTN mobility.
Proposal 4-bis: If eMTC UE or NB-IoT UE is in the scope of LTE TN to NR-NTN mobility, RAN2 to further study on how to provide satellite assistance information for both IoT-NTN and NR-NTN neighbour cells in an LTE TN cell.
Proposal 5: Time/Distance-based criteria for neighbour cell measurement initiation are not needed in the serving LTE TN cell for LTE TN to NR-NTN mobility.
Proposal 6: Network type based (TN/NTN) priority is not considered for LTE TN to NR-NTN mobility.
Proposal 7: Time/Distance-based cell reselection (cell ranking or cell filtering) is not considered for LTE TN to NR-NTN mobility.
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