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1 Introduction
In RAN#103, a short Rel-19 WI was approved in RP-240846 to cover the following objective.
	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.


In this contribution, we discuss the required RAN2 work.
2 Discussion 
Following is the agreement made in RAN2#125bis.
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
During RAN2#125bis meeting discussion, UE type applicable to this mobility objective was discussed and the main open issue is whether to consider also eMTC UEs and NB-IoT UEs in addition to normal LTE UEs. We understand that the legacy TN idle mode mobility can be taken as reference. For example, for NB-IoT, system information does not provide NR frequency information, which means that NB-IoT to NR idle mode mobility is not supported. Due to this, we think NB-IoT to NR NTN idle mode mobility should also not be supported.
Proposal 1 RAN2 to confirm that NB-IoT UEs are out of scope. 
However, for eMTC, the existing spec does not prevent providing NR frequency information to eMTC UEs, which means that eMTC to NR mobility can be supported. We think eMTC to NR NTN mobility should also be supported.
Proposal 2 RAN2 to confirm that eMTC UEs are in scope. 
When it comes to the detailed design, to assist idle mode mobility from LTE TN to NR NTN, basically, LTE UE needs to be able to perform NR NTN neighbour cell measurements, and more specifically, SSB-based RRM measurements. In NR NTN, NTN neighbour cell measurements are performed based on SMTC configuration and satellite assistance information. The required satellite assistance information are mainly ephemeris information, common TA and common TA’s drift and drift variation, and Kmac. Fortunately, this neighbour satellite assistance information has also been specified in LTE SIB33, although it is introduced for IoT NTN neighbour cell measurement. We think this SIB33 can be reused for NR NTN neighbour cell measurement.

Proposal 3 SIB33 is reused to provide NR NTN’s neighbour satellite assistance information. 
On the other required information of SMTC, the current LTE SIB24 already includes a SMTC configuration for each listed NR frequency. However, this SMTC is configured for TN NR cell measurement. For mobility to NR NTN, let’s consider the following cases.

Case 1: the listed NR frequency has only one satellite coverage and no TN coverage. 

In this case, it seems that the current SMTC configuration can be reused and the only specification impact would be to add a satellite ID for that frequency so that the UE knows this SMTC should be adjusted based on satellite assistance information of the indicated satellite ID in SIB33.
Case 2: the listed NR frequency has both TN and NTN coverage.

In this case, additional SMTC configuration needs to be added and each is associated with a satellite ID for UE to do SMTC adjustment. 

Similar as in legacy, there will be no TN and NTN cells deployed on the same frequency, therefore we think case 1 would be more realistic and thus there is no need to add any SMTC configuration. Adding a satellite ID would be sufficient to indicate that the configured SMTC is related to NTN neighbour cell.
Proposal 4 A satellite ID can be added for the listed NR frequency in SIB24, to indicate that it is associated with the configured SMTC.
Proposal 5 UE adjusts SMTC based on satellite assistance information broadcasted for the signalled satellite ID.  
3 Conclusion
Based on the discussion in section 2 we have following proposals: 
Proposal 1 RAN2 to confirm that NB-IoT UEs are out of scope. 
Proposal 2 RAN2 to confirm that eMTC UEs are in scope. 
Proposal 3 SIB33 is reused to provide NR NTN’s neighbour satellite assistance information. 
Proposal 4 A satellite ID can be added for the listed NR frequency in SIB24, to indicate that it is associated with the configured SMTC.
Proposal 5 UE adjusts SMTC based on satellite assistance information broadcasted for the signalled satellite ID.  

5/5


