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[bookmark: _Ref165266342]Introduction
The following agreements regarding inter-RAT mobility support from E-UTRAN TN to NR-NTN were approved in RAN2#125bis [1]: 
Agreement:
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:
2. We don’t introduce multiple SMTCs in LTE
In this contribution, we will provide our analyses on this topic.
Discussion
Regarding which UE categories are in scope for idle mode mobility from LTE to NR NTN, RAN2 needs to discuss if eMTC UE and NB-IoT UEs can be considered.
In the TN NB-IoT, only inter-RAT cell selection is supported, which is introduced in Rel-16. However, inter-RAT cell reselection is still not supported in TN NB-IoT. Per R19 Inter-RAT mobility WID, only the TN-NTN inter RAT cell reselection is in the scope. As enhancing the inter-RAT cell reslection for NB-IoT is not the original intention of R19 Inter-RAT mobility WID, the NB-IoT UE should not be considered. 
For eMTC, inter-RAT cell reselection can be supported technically. However, from UE implementation point of view, we have concerns and doubts about eMTC UE can have LTE TN modern and NR NTN modern simultaneously considering the use case and the cost. Based on this, we propose taht the eMTC UE should also not be considered in R19 inter-RAT mobility.
Proposal 1: NB-IoT UEs and eMTC UE are not in scope for idle mode mobility from LTE TN to NR NTN.
To support IDLE mobility from E-UTRA TN to NR NTN, we think the situation is similar with the mobility from NR TN and NR NTN specified in R18. That is E-UTRA TN cell should broadcast satellite assistance information of NR NTN neighbour cells to assist NR NTN neighbour cell measurement. Further, considering that SIB33 has already been introduced to contain satellite assistance information for neighbour cells, it seems a spontaneous logic that satellite assistance information for NR NTN neighbour cells can also be contained in SIB33. Thus, we think Ephemeris, epochTime, validity duration, common TA parameters, kmac and DL polarization that used for NR NTN neighbour cell measurement can be included in LTE SIB33 as satellite assistance information for NR NTN neighbour cells.
[bookmark: _Hlk162624704]Proposal 2: 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 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 3: Introduce satellite ID to identify the satellite assistance information for NR NTN neighbour cell in SIB33.
Proposal 4: 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 5: 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 6: 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.
[bookmark: _Toc502437832]Conclusions
This contribution will discuss the enhancements to IDLE mobility from E-UTRA TN to NR NTN and give the following proposals. 
Proposal 1: NB-IoT UEs and eMTC UE are not in scope for idle mode mobility from LTE TN to NR NTN.
Proposal 2: 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 polarization.
Proposal 3: Introduce satellite ID to identify the satellite assistance information for NR NTN neighbour cell in SIB33.
Proposal 4: For each NR NTN frequency in SIB24, extend the NR neighbour cell information to include a satellite ID list for the frequency.
Proposal 5: 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 6: 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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