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1 [bookmark: _Ref165266342]Introduction
A new WID regarding inter-RAT mobility support from E-UTRAN TN to NR-NTN was approved in RAN#103 [1], the objective is excerpted as follows: 
	The work item aims at specifying 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:
· 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: _Hlk162541282]In this contribution, we will provide our initial analyses on this topic, regarding the enhancements to IDLE mobility from E-UTRA TN to NR NTN.
2 Discussion
In release 18, RAN2 agreed that SIB19 can be broadcast in NR TN cells to provide satellite assistance information for NTN neighbour cells to support mobility from NR TN and NR NTN. To support IDLE mobility from E-UTRA TN to NR NTN, we think the situation is similar, E-UTRA TN cell should broadcast satellite assistance information for NR NTN neighbour cells to assist NR NTN neighbour cell measurement. Considering that SIB33 is used to contain satellite assistance information for neighbour cells, satellite assistance information for NR NTN neighbour cells can also be contained in SIB33. Ephemeris, epochTime, validity duration, common TA parameters, kmac and DL/UL polarization are useful for NR NTN neighbour cell measurement that should be as satellite assistance information for NR NTN neighbour cells.
[bookmark: _Hlk162624704]Proposal 1: E-UTRA TN cell broadcasts the following satellite assistance information for NR NTN neighbour cells in SIB33: 
· Ephemeris;
· Epoch Time;
· Validity duration;
· Common TA parameters;
· Kmac;
· DL/UL polarization.
Next, how to associate satellite assistance information for NR NTN neighbour cells in SIB33 and the corresponding NR cell in SIB24 should be discussed. The existing mechanism for IoT-NTN can be reused, i.e., through satellite ID. More specifically, introduce satellite ID to identify satellite assistance information for NR NTN neighbour cell in SIB33. For the NR NTN frequency in SIB24, introduce a satellite ID list to indicate the satellite assistance information for neighbour cell measurements on this frequency.
Proposal 2: Introduce satellite ID to identify the satellite assistance information for NR NTN neighbour cell in SIB33.
Proposal 3: For each NR NTN frequency in SIB24, extend the NR neighbour cell information to include a satellite ID list for the frequency.
Based on the previous discussion on IDLE mobility (e.g., NR NTN to NR NTN), satellite assistance information is used for NTN neighbour cell measurement. More specifically, in order to eliminate the effect of different propagation delays between different neighbour cells, UE can adjust the actual smtc based on satellite assistance information. To support cell reselection from E-UTRA TN to NR NTN, we think the situation is similar. The propagation delay of different NR NTN neighbour cells on a frequency may be varied, the network cannot provide a unified smtc for neighbour cell measurement. For an NR NTN frequency, the smtc broadcast in SIB24 (i.e., measTimingConfig) is based on the assumption that the eNB-UE propagation delay difference between the serving cell and neighbour cells equals to 0 ms, and UE can adjust the actual smtc based on the corresponding satellite assistance information.
Proposal 4: For an NR NTN frequency, the smtc broadcast in SIB24 (i.e., measTimingConfig) is based on the assumption that the eNB-UE propagation delay difference between the serving cell and neighbour cells equals to 0 ms, and UE can adjust the actual smtc based on the corresponding satellite assistance information.
Regarding how UE distinguish NR TN frequency and NR NTN frequency, the legacy mechanism can be reused. UE discriminates whether a frequency provided in SIB24 is for NR TN or NR NTN in an implicit way, i.e., if the satellite ID is absent for a frequency in SIB24 (i.e., there is no corresponding satellite assistance information for this frequency), the UE assumes this frequency is TN frequency and performs TN frequency measurement.
Proposal 5: For an NR frequency in SIB24, if no corresponding satellite assistance information in SIB33 is present, UE assumes this frequency is TN frequency and performs TN frequency measurement.
3 [bookmark: _Toc502437832]Conclusions
This contribution discussed the enhancements to IDLE mobility from E-UTRA TN to NR NTN and gave the following proposals. 
Proposal 1: E-UTRA TN cell broadcasts the following satellite assistance information for NR NTN neighbour cells in SIB33: 
· Ephemeris;
· Epoch Time;
· Validity duration;
· Common TA parameters;
· Kmac;
· DL/UL polarization.
Proposal 2: Introduce satellite ID to identify the satellite assistance information for NR NTN neighbour cell in SIB33.
Proposal 3: For each NR NTN frequency in SIB24, extend the NR neighbour cell information to include a satellite ID list for the frequency.
Proposal 4: For an NR NTN frequency, the smtc broadcast in SIB24 (i.e., measTimingConfig) is based on the assumption that the eNB-UE propagation delay difference between the serving cell and neighbour cells equals to 0 ms, and UE can adjust the actual smtc based on the corresponding satellite assistance information.
Proposal 5: For an NR frequency in SIB24, if no corresponding satellite assistance information in SIB33 is present, UE assumes this frequency is TN frequency and performs TN frequency measurement.
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