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1	Introduction
As part of Rel-17 WID for NTN enhancements for eMTC/NB-IoT , RAN2 has concluded on essential functionalities to be considered for NTN connectivity from the basic set of eMTC/NB-IOT and changes required in RAN2-116e.  New functional changes applicable for NTN connectivity such as timing and frequency compensation, GNSS support, control plane and user plane enhancements also identified.
In this discussion paper we discuss on the UE capabilities for IoT-NTN and mapping of features to these capabilities and signalling procedures for indication of the capabilities.
2	Discussion
The e-mail discussion summary for UE capabilities discussion for NR-NTN proposes to have single NR-NTN capability to cover all the essential features for NT connectivity.  We also think that having single capability for all basic essential features should be considered as basis for UE capability discussion. For eMTC-NTN and NB-IoT NTN two separate capabilities are defined for essential features.
Proposal 1: Define one new NTN capability for eMTC and NB-IoT mapping to essential features of NTN connectivity. UE can further indicate other optional capabilities.
Minimum changes required to have NTN connectivity for IoT-devices should be considered as essential sub-features. To start with essential features for the UE to camp-on and obtain initial access following features are essential.
· Support for uplink synchronisation enhancements using common TA and serving cell ephemeris information.
· Adaptation of RACH procedures.
For further idle mode operations to continue in NTN cell following features are essential.
· Support for soft Tracking area update 
· Ability to read new system information related to IoT-NTN parameters and adopt cell selection and reselection.
For the user plane operation for IoT-NTN some essential enhancements related to HARQ operation and TA reporting are mandatory.
Proposal 2: TA Soft-switching and RACH adaptation are considered as essential control plane features for IoT-NTN
Proposal 3: Timer extensions to accommodate long RTT in MAC/RLC/PDCP and DRX HARQ RTT timer changes should be part of essential functionality of the basic NTN capability.
Enhancements for support of discontinuous coverage and support of cell stop timer and cell reselection enhancements based on cell-stop timer can be optional features with separate UE capability signalling.
Proposal 4: Optional Features related to discontinuous coverage and cell-stop time can be considered as additional UE capability which can be optionally signalled.
From the basic eMTC and NB-IoT functionalities specified until Rel-16 some features can be considered as essential or pre-requisite for NTN connectivity. For example, support of more than one carrier is mandatory considering the larger coverage of NTN cells to handle the capacity. In this case Rel-14 functionality for non-anchor carrier paging and RACH access should be pre-requisite for NTN connectivity. Use of WUS/GWUS is essential to avoid false wake-up in NTN connectivity considering large number of camped devices.
Proposal 5: RAN2 to discuss inclusion of specific eMTC /NB-IoT features specified until Rel-16 as part of the essential feature list of IOT-NTN capability.
Location reporting from eMTC UE is beneficial for NTN connectivity as this information can be used to adjust the RTT, scheduling delays and also the TA management in UE specific manner. As the NTN cell coverage is significantly larger compared to terrestrial cells, reporting of UE location is beneficial for NW to know UE distance from base station and configure the parameters and functionalities accordingly. So the location reporting capability of current IoT devices should be considered as pre-requisite for some NTN specific capabilities.
Proposal 6: RAN2 to consider specific location reporting capabilities as pre-requisite for NTN specific capabilities related to TA reporting and RTT optimisations.

4	Conclusion
In this discussion paper we analyse the UE capabilities and associated signalling procedures required for IoT-NTN. We make following proposals based on the analysis.
Proposal 1: Define one new NTN capability for eMTC and NB-IoT mapping to essential features of NTN connectivity. UE can further indicate other optional capabilities.
Proposal 2: TA Soft-switching and RACH adaptation are considered as essential control plane features for IoT-NTN.
Proposal 3: Timer extensions to accommodate long RTT in MAC/RLC/PDCP and DRX HARQ RTT timer changes should be part of essential functionality of the basic NTN capability for user plane.
Proposal 4: Optional Features related to discontinuous coverage and cell-stop time can be considered as additional UE capability which can be optionally signalled.
Proposal 5: RAN2 to discuss inclusion of specific eMTC /NB-IoT features specified until Rel-16 as part of the essential feature list of IOT-NTN capability.
Proposal 6: RAN2 to consider specific location reporting capabilities as pre-requisite for NTN specific capabilities related to TA reporting and RTT optimisations.
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