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1 Introduction
In [1], moderators have shared their initial views on the RAN1 UE feature list, which includes views on IoT-NTN in Section 2. In this contribution, we provide our initial views on the RAN1 UE feature list for IoT-NTN.
2 Structure of the Feature List
We provide a sample table below with our views (we try to encapsulate the moderators’ views in [1] into our table as far as practicable, while re-organizing the structure) as described next.
In our view, there should be a single primary feature group (separate for eMTC and NB-IoT) for IoT-NTN, which would encapsulate the “minimum necessary components” (shaded in green in the sample table below) that a UE capable of supporting this feature must support. Further feature group(s) (shaded in orange in the sample table below) may then depend on this parent, to support anything beyond the minimum necessary components.
Proposal 1: There is a single primary feature group—separate for eMTC and NB-IoT—describing the minimum necessary components required to support IoT-NTN.
· This primary feature group is optional with capability signalling.
· There may be secondary feature groups, having the primary as a prerequisite, indicating support for optional features related to IoT-NTN.
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1/2
	Features





	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the eNB to know if the feature is supported
	[Need for the UE to know if the feature is supported (only for V2X WI, where the PC5-RRC capability signalling is delivered between the UEs)]
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Capability interpretation for mixture of FDD/TDD
	Note
	Mandatory/Optional

	2. LTE_NBIOT_eMTC_NTN
	2-1-NB-IoT
	Support of NTN for NB-IoT

	Components (as of now):

· UE can derive its position based on its GNSS implementation

· UE can interpret at least one of Serving satellite ephemeris position state vector or Satellite orbital parameters

· UE can perform Uplink Time pre-compensation

· UE can perform Uplink frequency/Doppler pre-compensation

· UE supports Validity timer for UL synchronization 

· UE supports segment-based UL transmission

· UE supports K_offset

· UE supports offset to start of RAR window

· UE can report information about UE specific TA
	
	Yes
	N/A
	Release 17 UE cannot access NTN
	Per Band (This may implicitly be the case, since NTN Bands are assumed to be distinct from terrestrial)
	N/A (FDD Only)
	N/A
	FFS: Differentiation for support of different orbits—e.g., GEO vs NGSO.
	Optional with capability signalling

	2. LTE_NBIOT_eMTC_NTN
	2-1-eMTC
	Support of NTN for eMTC

	Components (as of now):

· UE can derive its position based on its GNSS implementation

· UE can interpret at least one of Serving satellite ephemeris position state vector or Satellite orbital parameters

· UE can perform Uplink Time pre-compensation

· UE can perform Uplink frequency/Doppler pre-compensation

· UE supports Validity timer for UL synchronization 

· UE supports segment-based UL transmission

· UE supports K_offset

· UE supports offset to start of RAR window

· UE can report information about UE specific TA
	
	Yes
	N/A
	Release 17 UE cannot access NTN
	Per Band (This may implicitly be the case, since NTN Bands are assumed to be distinct from terrestrial)
	N/A (FDD Only)
	N/A
	FFS: Differentiation for support of different orbits—e.g., GEO vs NGSO.
	Optional with capability signalling

	2. LTE_NBIOT_eMTC_NTN
	2-x-NB-IoT
	Optional Feature(s) for support of NTN for NB-IoT
	Components: 

FFS
	2-1-NB-IoT
	Yes
	N/A
	Release 17 UE cannot access the optional feature while accessing NTN
	TBD
	N/A (FDD Only)
	N/A
	TBD
	Optional with capability signalling

	2. LTE_NBIOT_eMTC_NTN
	2-x-eMTC
	Optional Feature(s) for support of NTN for eMTC
	Components: 

FFS
	2-1-eMTC
	Yes
	N/A
	Release 17 UE cannot access the optional feature while accessing NTN
	TBD
	N/A (FDD Only)
	N/A
	TBD
	Optional with capability signalling



3 
4 Support of GEO vs NGSO NTNs
There may be differences in the minimum set of components that a UE needs to support to facilitate communication with an NTN cell, depending on the orbit of the satellites comprising the NTN cell—specifically, whether the satellites are geostationary (GEO) or non-geostationary (e.g., LEO, MEO). For example, all the time/frequency pre-compensation-related aspects are typically more challenging for LEO satellites than for GEO—these may potentially lead to simplified requirements to support GEO, as compared to supporting non-GEO (NGSO) NTNs. RAN1 should discuss whether and when such differentiation may be applicable, and how to capture the same in the feature list.
Proposal 2: RAN1 to discuss whether the components required to support IoT-NTN over GEO NTNs are different from the components required to support IoT NTN over non-GEO (NGSO) NTNs.
5 Applicability of Terrestrial Network (TN) features to NTN
RAN1 should discuss how to determine the applicability of all terrestrial network (TN) features up to Rel16 for the case of NTN. As such, the legacy capabilities may be interpreted as being exclusively applicable for TNs, while a separate set of capabilities corresponding to those features may be introduced for NTN. This may prevent a “feature by feature” determination of applicability to NTNs from the (legacy) feature list for TNs up to Rel16.
Proposal 3: RAN1 to discuss the determination of applicability of Terrestrial Network features up to Release 16 to IoT-NTN in Release 17.
6 Conclusion
In this contribution we presented our views on UE features for IoT-NTN. We summarize our proposals below.
Proposal 1: There is a single primary feature group—separate for eMTC and NB-IoT—describing the minimum necessary components required to support IoT-NTN.
· This primary feature group is optional with capability signalling.
· There may be secondary feature groups, having the primary as a prerequisite, indicating support for optional features related to IoT-NTN.
Proposal 2: RAN1 to discuss whether the components required to support IoT-NTN over GEO NTNs are different from the components required to support IoT NTN over non-GEO (NGSO) NTNs.
Proposal 3: RAN1 to discuss the determination of applicability of Terrestrial Network features up to Release 16 to IoT-NTN in Release 17.
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