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1. Introduction
There is a new Work Item to specify support of NB-IoT and eMTC over NTN, which may have RAN3 impact. In this paper, we try to have some initial discussions for the topic.
2. Discussion
[bookmark: _Toc57376961]Currently, NR NTN WI has discussed the issues regarding network identifier handling, registration update and paging handling, cell relation handing, feeder link switch-over and country-specific routing. Many agreements have been made correspondingly. One distinctive point for NTN-IoT is that we should support E-UTRAN. Therefore, it is reasonable to start by considering which agreements in NTN can be reused for NTN-IoT.
-  Cell Identity
In NR NTN, one of the most important agreements is cell Identity (used in ULI, AoI, paging optimization and PWS in NG) and TA corresponding to a fixed geographical area. In NTN-IoT, for reducing the impact to the core network, similar agreements should be applied for E-UTRAN. Specifically, the E-UTRAN cell ID used in S1 interface as well as the TA should be coupled to a fixed geographical area.
Proposal 1: Cell ID used in S1 interface as well as the TA corresponds to a fixed geographical area.
-  Country-specific Routing
[bookmark: OLE_LINK96]When NTN is used for providing coverage, the typical scenario such as coverage spillover across country border still exists as a result of large coverage area of satellite. In NR NTN, it mandates the gNB selecting a correct AMF to serve the UE, e.g. based on the country that the UE is located. For supporting NB-IoT and eMTC, the eNB should also select a correct MME to serve the UE such that the UE is always served by the MME where the UE is located. In other word, when an IoT user moves across the country border, the RAN node should initiate a procedure similar to intra-node NG handover to change the core network.
Proposal 2: For supporting NB-IoT and eMTC, the eNB should select a correct MME to serve the UE. The detailed procedure of changing the core network when move across the country border should be discussed by RAN3.
-  Access restriction for RAT type
In NR NTN, as required by SA2, the explicit access restriction for all types of NR RATs based on satellite constellations, i.e. NR(LEO), NR(MEO), NR(GEO) and NR(OTHERSAT) are added in NG and Xn during initial access procedure and RAN mobility in connected mode. Since E-UTRAN are considered as well, RAN3 should discuss whether to add the NTN RAT restrictions in S1 and X2.
Proposal 3: RAN3 to discuss whether to add the NTN RAT restrictions in S1 and X2.
- NTN satellite coverage information and ephemeris information
Currently, how to use the ephemeris information has been discussed in NTN WI. The related information can be exchanged via Xn or just regulated by OAM. Some companies have also raised ideas of validity time window to indicate when the serving cell is a neighbour cell to the corresponding gNB. It is worth mentioning that IoT users usually have higher requirement regarding power consumption. When satellite is providing NTN cell coverage, the UE may need to power on/off according to satellite coverage. Moreover, the NTN satellite coverage information, validity time may be considered to be provided to IoT users, and how to adjust power on/off time can be left to UE implementation.
Proposal 4: The NTN satellite coverage information and validity time information may be provided to IoT users for reducing power consumption.
3. Conclusion
Based on the discussion in this paper, we propose to discuss the following proposal:
Proposal 1: Cell ID used in S1 interface as well as the TA corresponds to a fixed geographical area.
Proposal 2: For supporting NB-IoT and eMTC, the eNB should select a correct MME to serve the UE. The detailed procedure of changing the core network when move across the country border should be discussed by RAN3.
Proposal 3: RAN3 to discuss whether to add the NTN RAT restrictions in S1 and X2.
Proposal 4: The NTN satellite coverage information and validity time information may be provided to IoT users for reducing power consumption.

