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1 Introduction

In RAN #103 meeting, one new WI was approved [1], aiming to support idle mode mobility from E-UTRA TN to NR NTN. 
	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.


2 Discussions

In order to support idle mobility from E-UTRAN TN to NR NTN, the main change to LTE spec is to provide NR NTN satellite assistance information. The WID has a note saying “shall be reusing the existing signaling introduced for IoT NTN and mobility procedures between NR TN and NR NTN to the maximum extent”. Below we would discuss about the two aspects.
Issue 1: Signaling change

In Rel-18 IoT NTN, the signaling structure for NTN support is shown as below.

- SIB33: provision of neighbor satellite assistance info

- SIB3/SIB5: for each frequency, indicate the associated satellite ID(s) 

Regarding satellite assistance info, it should be noticed that the format of satellite assistance info in LTE and NR is not the same. The LTE satellite assistance info has a coarser granularity than NR satellite assistance info. Between the two, we tend to think the NR NTN-Config format should be reused here. One reason is from network point of view, it seems more natural for the target neighbor cell to provision the assistance information to source cell. Therefore, using the same format for the same NR NTN cell seems straightforward.

Regarding whether a new SIBxx is needed to provide NR NTN assistance info, we do not have strong view but tend to think a new SIB makes more sense. If UE only supports LTE NTN, it could choose not to receive the new SIBxx. Another point is if we mix the LTE NTN assistance info and NR NTN assistance info together into current SIB33, the number of satellites for each RAT would be limited further. 
Proposal 1: Introduce a new SIBx to carry a list of NR NTN assistance info with satellite ID tagged, in the format of NTN-Config.
Issue 2: Procedure change

For cell reselection from LTE TN to NR NTN, the WID mentions mobility procedures between NR TN to NR NTN should be reused. However, during Rel-18 discussion, the NR TN to NR NTN mobility did not introduce any procedure change for cell reselection. 
In NR NTN cell reselection, RAN2 introduced t-service/location based RRM initiation during cell reselection. But those two approaches do not fit the scenario of TN serving cell, because RSRP/RSRQ would be sufficient for UE to initiate NR NTN neighbor cell measurement.

Therefore, we feel no procedure change is needed in this WI as well. 

Proposal 2: No procedure change is foreseen to support E-UTRAN TN to NR NTN cell reselection.
Issue 3: smtc4list

In last RAN2 meeting, one working assumption was made around smtc4List based on [2]. Since there is no interest to make LTE UE more complex, we think the working assumption can be confirmed.

Working Assumption:
1. We don’t introduce multiple SMTCs in LTE
Proposal 3: Confirm the working assumption “We don’t introduce multiple SMTCs in LTE”.

Issue 4: Applicability to eMTC and NB-IoT UE

In last RAN2 meeting, there was an interesting discussion that a UE can operate in different working modes (normal mode, eMTC mode, NB-IoT mode) at different time points. UE in NB-IoT mode could receive the SIB-NB for neighbor NR NTN assistance info and use it later on when UE switches back to NR NTN mode.
From our understanding, cell re-selection is not a delay urgent procedure. That is, when UE switches back to normal mode, it can then receive the SIB for NR NTN assistance info. That is, we don’t see this is a critical issue to address.
In addition, since NR network does not support eMTC and NB-IoT UE, if RAN2 do supports this (providing NR NTN assitance info for NB-IoT UE), we may need to specify some restrictions to refrain NB-IoT UE re-selecting to NR NTN. It brings unncessary complications and extra efforts.
Proposal 4: There is no need to support eMTC and NB-IoT UE in this objective.

3 Conclusion

According to the analysis in section 2, we propose that:

Proposal 1: Introduce a new SIBx to carry a list of NR NTN assistance info with satellite ID tagged, in the format of NTN-Config.
Proposal 2: No procedure change is foreseen to support E-UTRAN TN to NR NTN cell reselection.
Proposal 3: Confirm the working assumption “We don’t introduce multiple SMTCs in LTE”.

Proposal 4: There is no need to support eMTC and NB-IoT UE in this objective.
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