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1 Introduction
During RAN#101 discussion, 5GC supporting IoT-NTN NTN evolution was discussed. It could be seen that there are divergent opinions among companies on this feature and the relationship between SA and RAN. 
[bookmark: OLE_LINK12]In this contribution, we provide our views to address concern and make proposals for 5GC support IoT NTN evolutions in Release 19.
2 Discussion
To provide the global coverage of IoT devices, RAN has conducted the standardization of IoT NTN in Release 17 and 18. IoT NTN system play a pivotal role in enhancing the IoT market, offering cost-effective and scalable connectivity solutions with extended coverage. In addition, IoT NTN can also offer services for personal safety and messaging where TN won’t be able to reach. Recent market developments and business strategies from a range of operators, satellite companies, and chipmakers underscore the significance of IoT NTN as the first commercially deployed 3GPP NTN technology.
However, the current IoT NTN is connected with EPC. Considering the evolution of core network, this will limit the deployment of IoT NTN in the future. Enabling 5GC connection for IoT NTN will make the deployment more flexible. It will also greatly improve infrastructure sustainability and network energy efficiency in future deployment. 5GC could be reused for IoT NTN, TN, NR NTN at the same time, which will reduce the CAPEX and OPEX of operators significantly. 
It is worth noting that 5GC connection for terrestrial NB-IoT/eMTC is already supported in Rel-16, although not deployed mainly due to the existence/availability of legacy EPC. In the case of NTN, it will be mostly a new deployment and there is no existing EPC; as such it is important to have 5GC support of IoT to support integrated NTN-NR and NTN-IoT services. Consequently, the standardization effort for 5GC support for IoT NTN can primarily concentrate on specific aspects related to IoT over satellite access. In fact, similar specific mechanisms that were originally designed for 5GC support of NR NTN are already being repurposed for EPC support of IoT NTN, streamlining the standardization process. 
Observation 1: 5GC connection for terrestrial NB-IoT/eMTC is already supported in Rel-16, this can be leveraged for NTN-IoT 



Fig.1: The aimed architecture for 5GC support of IoT NTN
Since this work is tightly related to SA progress, we think RAN and SA should coordinate together and make the alignment. Based on SA discussion and related Tdocs [1][2], we think the following scopes should be tackled at least:
· Support of network selection for cellular IoT can apply to IoT NTN in 5GC.
· Support of tracking area handling, mobility registration update, mobility forbidden area, service area restrictions, discontinuous coverage for NR NTN can apply to IoT NTN in 5GC.
The potential RAN spec impact of supporting IoT NTN over 5GC mainly involves Uu and NG interface, which introduces RAN2 and RAN3 enhancements respectively. 
For Uu interface, RAN2 may need to specify the following enhancements:
· Stage-2 impacts to enabling 5GC support to IoT-NTN, e.g. enhancement on RAN architecture to support IoT NTN over 5GC in TS 38.300 and 36.300.
· Access control for EPC and 5GC of IoT NTN UEs, mainly on SIB enhancement of TS 36.331.
· New UE capability is needed for IoT NTN over 5GC in TS 36.306
For NG interface, RAN3 may need to specify the following enhancements in TS 38.413:
· IoT NTN related RAT types to be used in 5GC to distinguish the different NB-IoT and eMTC satellite access types. Including:
· NBIoT-LEO, NBIoT-MEO, NBIoT-GEO, NBIoT-OTHERSAT, EUTRAN-LEO, EUTRAN-MEO, EUTRAN-GEO, EUTRAN-OTHERSAT. 
· Expand User Location Information to support TAI of EUTRA NTN.
· Expand RAT Restriction Information/ Extended RAT Restriction Information to support RAT types of EUTRA NTN.
· Alignment of NG-RAN node behavior with discontinuous coverage operation of IoT NTN.
Based on the above analysis, we think that the overall specification effort supporting this feature is manageable/controllable and has practical application prospects, so it is proposed to consider enhancements enabling 5GC supporting IoT NTN in Rel-19.
[bookmark: _Hlk152239064]Observation 2: The overall specification impact supporting this feature is manageable/controllable and has practical application.
[bookmark: OLE_LINK1]Proposal 1: Consider 5GC supporting IoT NTN in the evolution of IoT NTN in Rel-19.
3 Conclusions
We make the analysis of benefit, relationship with SA and RAN impacts of 5GC supporting IoT NTN. The observations and proposal for RAN is shown as follow:
Observation 1: 5GC connection for terrestrial NB-IoT/eMTC is already supported in Rel-16, this can be leveraged for NTN-IoT.
Observation 2: The overall specification impact supporting this feature is manageable/controllable and has practical application and implementation prospects.
Proposal 1: Consider 5GC supporting IoT NTN in the evolution of IoT NTN in Rel-19.
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