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1. Introduction 
In RAN2#115e meeting, RAN2 made decent progress in NR NTN and several key issues were resolved. According to the R17 timeline, RAN2 chair made the following suggestion for UE capabilities.
UE capabilities
-	RAN1 is expected to deliver UE feature list from Nov meeting. 
-	For non-RAN1-centric topics, and in particular for major WIs it is recommended to start UE capabilities discussions in RAN2 at R2 116-e.

[bookmark: _Hlk85403164]Since RAN2 is the leading working group for NR NTN, it would be good to start UE capabilities discussions in RAN2 at R2 116e. In this contribution, we provide our views on RAN2-centric features that may require new UE capabilities as part of Rel-17 NTN WI.
2. Discussion 
This section discusses the new features defined as part to Rel-17 NTN WI aiming to differentiate essential from optional sub-features. The main idea is that adaptations of fundamental process are essential to support NTN feature, and optimizations in some respects could be optional, which means an NTN UE may choose not to implement this sub-feature. 
1 
2 
User plane enhancements
For enhancements to user plane, Fig.1 is used to distinguish our understanding on sub-features that can be categorized as essential to enable Rel-17 NTN and optional ones.


Fig. 1 Enhancements to user plane
The UP enhancements categorized as essential includes the adaptations of RACH and HARQ, and the timer extension to accommodate long RTT in RLC and PDCP layers. 
TA reporting is used to optimize uplink scheduling for reducing transmission delay, it can be optional. And HARQ related optimization, such as disabling HARQ feedback for downlink transmission, new HARQ state for uplink transmission and the corresponding new LCP rule for dynamic grants, which are used to avoid HARQ stalling and reduce HARQ delay, can be optional as well.
Proposal 1: for NTN enhancements to user plane, the adaptations of RACH and HARQ, and the timer extension to accommodate long RTT in RLC and PDCP layers are essential sub-features.
Proposal 2: for NTN enhancements to user plane, TA reporting, disabling HARQ feedback for downlink transmission, new HARQ state for uplink transmission and the corresponding new LCP rule for dynamic grants, are optional sub-features.

Control plane enhancements
For enhancements to control plane, a whole picture is used to distinguish essential sub-features and optional sub-features as in Fig. 2.


Fig. 2 Enhancements to control plane
Regarding idle mode enhancements in control plane, TN prioritization over NTN should be essential to make a UE camping on TN cell, when possible, and get better service. Soft TAC update is used to support the case when a cell covers more than one TAC, and it’s a must-have as every UE may need to handle this case. Reporting coarse UE location is for CGI remapping in network, which is a basic requirement from network management point of view, so it should be essential too. 
Cell reselection enhancements, such as stop-time based neighbour cell measurements and location based cell reselection, can be considered as optional sub-features since legacy cell reselection process can still be used in NTN without obvious drawback.
Regarding connected mode enhancements in control plane, periodic location reporting has been supported in specification, but it’s only for MDT purpose. RAN2 needs to confirm with SA3 that it can also be used in NTN scenario as well. Currently GNSS is an optional feature in R16, but is a basic assumption in R17 NTN as captured in the WID. So, if UE supports NTN feature, it must have GNSS equipped. Then it can be considered as essential sub-feature. 
But location reporting triggered by a location event is an optimization, and it can be optional. The CHO feature is optional in R16, so in R17 the further enhancements with new triggers should also be optional. The SMTC enhancements are for more accurate adjustments for neighbour cell measurements and can be considered as optional sub-features.
Proposal 3: for NTN enhancements to control plane, the following sub-features are essential:
TN prioritization over NTN, soft TAC update, reporting coarse UE location, and periodic location reporting.
Proposal 4: for NTN enhancements to control plane, the following sub-features are optional:
Stop-time based neighbour cell measurements, location based cell reselection, location reporting triggered by a location event, SMTC enhancements and CHO enhancements.

UE capabilities per NTN type

In the analysis above, the basic assumption is UE supports both GEO and LEO scenarios. And according to WID [1], HAPS scenario will be supported implicitly if UE supports LEO scenario. But this assumption needs to be confirmed by RAN2, i.e. whether to define separate UE capabilities for GEO case and LEO case. It may reduce the UE complexity of implementation if it only supports one case. For example, if a UE only supports GEO case, it’s unnecessary to support stop-time based neighbour cell measurements, as it is only for LEO Quasi-Earth-fixed case.
Proposal 5: RAN2 to discuss whether to define separate UE capabilities for GEO case and LEO case.

3. Conclusion
In this paper, we provide our views on RAN2-determined NTN UE capabilities, and we have the following proposals:
Proposal 1: for NTN enhancements to user plane, the adaptations of RACH and HARQ, and the timer extension to accommodate long RTT in RLC and PDCP layers are essential sub-features.
Proposal 2: for NTN enhancements to user plane, TA reporting, disabling HARQ feedback for downlink transmission, new HARQ state for uplink transmission and the corresponding new LCP rule for dynamic grants, are optional sub-features.
Proposal 3: for NTN enhancements to control plane, the following sub-features are essential:
TN prioritization over NTN, soft TAC update, reporting coarse UE location, and periodic location reporting.
Proposal 4: for NTN enhancements to control plane, the following sub-features are optional:
Stop-time based neighbour cell measurements, location based cell reselection, location reporting triggered by a location event, SMTC enhancements and CHO enhancements.
Proposal 5: RAN2 to discuss whether to define separate UE capabilities for GEO case and LEO case.
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