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1	Introduction
RAN plenary #103 approved a work item [1] on mobility between LTE (EUTRAN) terrestrial networks (TN) and NR non-terrestrial networks (NTN). In this contribution, we present our view on the objective of the WI. The WI description [1] reads as follows:
	The work item aims at specifying RRC_IDLE mode mobility from E-UTRA TN to NR NTN with the following assumptions:
· GSO (Geo Synchronous Orbit) and NGSO (Non-Geo Synchronous Orbit). 
· NGSO includes Low Earth Orbit (LEO) and Medium Earth Orbit (MEO).
· Earth fixed tracking area. Quasi-Earth fixed & Earth moving cells for NGSO
· UEs with GNSS (Global Navigation Satellite Systems) capability
· FDD mode for NR-NTN
· NTN-FR1 band is considered in priority
· Implicit compatibility to support HAPS (High Altitude Platform Station) and ATG (Air To Ground) scenarios, where relevant


The work item aims at specifying support for the following objectives:
· RRC_IDLE mode mobility based on cell reselection from E-UTRA TN to NR NTN, where E-UTRA TN provides satellite information for NR NTN neighbor cells in a System Information Block. [RAN2]


Note: 
The solutions shall be reusing the existing signaling introduced for IoT-NTN and mobility procedures between NR TN and NR NTN to the maximum extent.





[bookmark: _Ref178064866]2	Discussion
As can be seen, the WI includes two key aspects:
RRC_IDLE mode mobility based on cell reselection (i.e., no connected mode mobility),
The focus of RAN2 work should be to specify SIB signalling to provide satellite information for NR NTN neighbour cells.

[bookmark: _Toc163205785]The main objective of the WI is to specify SIB signalling in LTE TN to provide satellite information for NR NTN neighbour cells to UEs in RRC_IDLE mode.

Furthermore, as noted in the WID, the solution shall be reusing the existing signalling introduced for IoT-NTN and mobility procedures between NR TN and NR NTN to the maximum extent.
2.1.	Background
Before delving into the idle-mode mobility between LTE TN and NR NTN, it is worth recapitulating the basics of RRC_IDLE mode mobility between LTE TN and standalone NR TN. Currently, an LTE cell can broadcast NR cell reselection information in its SIB24 to enable a UE in RRC_IDLE mode to move from the LTE cell to a neighbouring 5G NR standalone cell. This SIB is not applicable to the EN-DC non-standalone scenario because in this case NR does not support UE in RRC_IDLE mode. Some of the most relevant information included in the SIB24 are a list of allow-listed neighbouring NR cells, a list of carrier frequencies of NR carriers, absolute priority of the concerned carrier frequency as used by the cell reselection procedures, information about the NR SSBs to measure. Details can be found in TS 36.331 v18.1.0.

[image: ]
Figure 1. Cell Reselection algorithm from LTE to standalone NR [2].


2.2.	RRC_IDLE mode mobility between LTE TN and NR NTN
When considering the LTE System Information Blocks (SIBs) most pertinent to assist the RRC_IDLE mode cell reselection process from LTE Terrestrial Networks (TN) to NR Non-Terrestrial Networks (NR NTN), it is essential to focus on those SIBs that provide the most applicable data:
SIB24 includes details vital for inter-Radio Access Technology (RAT) measurements and cell reselection, such as information on NR frequencies and neighbouring NR cells that are significant for cell reselection. This SIB includes Information Elements (IE) that are shared across a frequency.
SIB33, introduced in Release 18, provides satellite assistance information (e.g., ephemeris, and common TA parameters) for NTN neighbouring cells. This information is crucial for the UE to measure an NTN neighbor cell and facilitate mobility procedures. This SIB can be broadcast in both Terrestrial Network (TN) and Non-Terrestrial Network (NTN) cells.

Furthermore, in Release 18. a satellite ID was added into LTE SIB3 and SIB5 to assist the UE in establishing a link between NTN frequencies and their corresponding satellite assistance information, thereby streamlining the process of identification and association for the UE.

[bookmark: _Toc163205786]The two most relevant LTE SIBs for the present WI are SIB24 (providing information about NR neighboring cells for inter-RAT cell re-selection) and SIB33 (providing neighboring cell/satellite information).
[bookmark: _Toc163205787]Both SIB24 and SIB33 can be already broadcast in LTE TN cells.

As a result, we believe the work in RAN2 on necessary SIB signalling can be based on the contents of SIB24 and SIB33. Whether those SIBs can be reused (possibly with some extension) or a new SIB should be added can be a topic of future discussion.

[bookmark: _Toc163205788]RAN2 to consider LTE’s SIB24 and SIB33 as a baseline to design SIB signaling to provide satellite information for NR NTN neighbour cells. FFS whether a new SIB format is needed.

Management of SMTCs is another relevant aspect to measure a neighbour NR NTN cell. A proper SMTC configuration and adjustment is necessary for the UE to account for the long propagation delay caused by the NTN system. To this end, we believe RAN2 can reuse the solution agreed in Rel-17 NTN for intra-NR mobility in RRC_IDLE mode. This is a UE-based solution in which the network provides information in both SIB2/4 and SIB19 to help the UEs perform such adjustments. Therefore, we consider the best way forward is to extend the decision taken in Rel-17 regarding SMTC adjustments for UEs in RRC_IDLE modes to this new scenario. 
[bookmark: _Toc163205789]For LTE TN to NR NTN RRC_IDLE mobility, UE autonomously adjusts SMTC based on its own location and satellite assistance information provided in SIB. FFS on signaling details.


3	Conclusion
In the previous sections we made the following observations: 
Observation 1	The main objective of the WI is to specify SIB signalling in LTE TN to provide satellite information for NR NTN neighbour cells to UEs in RRC_IDLE mode.
Observation 2	The two most relevant LTE SIBs for the present WI are SIB24 (providing information about NR neighboring cells for inter-RAT cell re-selection) and SIB33 (providing neighboring cell/satellite information).
Observation 3	Both SIB24 and SIB33 can be already broadcast in LTE TN cells.

Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 to consider LTE’s SIB24 and SIB33 as a baseline to design SIB signaling to provide satellite information for NR NTN neighbour cells. FFS whether a new SIB format is needed.
Proposal 2	For LTE TN to NR NTN RRC_IDLE mobility, UE autonomously adjusts SMTC based on its own location and satellite assistance information provided in SIB. FFS on signaling details.
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