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1 Introduction
In RAN2 #112 meeting, NB-IoT and eMTC support for NTN was discussed and the following agreements were made:
[034] For 2.4.1-2, the proposed way forward to include the table 1 as reference scenarios for IoT NTN study in a TP for TR 36.763 is agreed

[034] IoT NTN scenarios A, B, and C are in the scope of the study

[034] For 2.4.1-3, the proposed way forward is to include the table including NTN IoT Device Densities for the use case of fixed devices in a TP for TR36.763 is agreed, where the values in the table are directly from TR 38.821 as agreed for IoT connectivity in Rel-16 NR NTN SI, Including the three Notes. 

[034] For 2.4.1-4, Support for EPC is assumed, Support for 5GCN is TBD. 

In this contribution, we would like to discuss some details of scenarios for NTN NB-IoT.
2 Discussion
In the last meeting, support for EPC was agreed and support for 5GC was left FFS. 
The motivation for supporting EPC is based on the current market deployments as connectivity of NB-IoT to 5GC was only introduced in rel-16, which is not yet deployed.

5GC was introduced in Rel-15 and is the only CN supported by the new radio technology (NR). When the market evolves, E-UTRA and EPC will be phased out, and NW vendors are already reluctant to introduce new features in these technologies. Already, in Rel-16, SA2 has indicated (LS in S2-2004446/R2-2006166) concerns about introducing EPS capabilities that are not supported by 5GS or when no clear path exists for its addition to 5GS. Also, SA2 has no rel-17 work planned for EPC.
Observation 1: Not supporting NTN IOT connectivity to 5GC means there is no evolution path.

In Rel-16, SA2 has performed a study on architecture aspects for using satellite access in 5G and Rel-17 will introduce NTN NR. NTN IOT connected to 5GC can reuse the work performed for NTN NR with very little extra work. 

Observation 2: NTN IOT connectivity to 5GC can reuse the work done for NR NTN with little extra work.
From RAN2 point of view, support for EPC or 5GC makes very little difference and there is no actual reason to exclude one. The decision EPC and/or 5GC is an architecture discussion and is not in the scope of RAN2. 

Observation 3: The decision EPC and/or 5GC is an architecture discussion and is not in the scope of RAN2.

Proposal 1: NTN NB-IoT connected to 5GC is assumed. 

RAN1#103-e has agreed that the device channel bandwidth for NB-IoT was 180 kHz (DL) and up to 180 kHz with all permissible smaller resource allocations 12*15 kHz, 6*15 kHz, 3*15 kHz, 1*15 kHz, 1*3.75 kHz in UL. However, the system bandwidth was left FFS.

Multi-carrier operation is a basic feature of NB-IoT, which increases the cell capacity, and is supported from Rel-13 in connected mode and from Rel-14 in idle mode. From RAN2 point of view, it also allows to distribute some UEs or features on different carriers, improving the system efficiency and flexibility and is an important feature to be supported for NTN.  
Proposal 2: From RAN2 point of view, multi-carrier and single-carrier operations are both assumed as a baseline.

Currently, NB-IoT is deployed in FDD. TDD was added in R15 but with a limited number of features (e.g. EDT, PUR, WUS are not supported). It is proposed to consider only FDD for NTN NB-IoT.
Proposal 3: Consider only FDD mode for NTN NB-IoT.
3 Conclusion

In this contribution, we discussed scenarios for NTN NB-IoT and have the following observations and proposals:
Observation 1: Not supporting NTN IOT connectivity to 5GC means there is no evolution path.

Observation 2: NTN IOT connectivity to 5GC can reuse the work done for NR NTN with little extra work.
Observation 3: The decision EPC and/or 5GC is an architecture discussion and is not in the scope of RAN2.
Proposal 1: NTN NB-IoT connected to 5GC is assumed. 

Proposal 2: From RAN2 point of view, multi-carrier and single-carrier operations are both assumed as a baseline.

Proposal 3: Consider only FDD mode for NTN NB-IoT.
