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1 Introduction

In this contribution, we would like to discuss IoT NTN UE capabilities from higher-layer’s perspective. 
2 Discussion 
In Rel-17 IoT NTN WI, discussion is mainly around three features, i.e. non-continuous coverage, user-plane enhancement and control-plane enhancement.
Firstly, same as NR NTN, it is assumed that IoT NTN UEs have the GNSS capability. We think it should be a mandatory feature as it is essential for TA pre-compensation during RACH procedure.

Proposal 1 GNSS capability is mandatorily supported by IoT NTN UEs.
Support of non-continuous coverage:
this feature is related to UE reading satellite assistance information, predicting non-continuous coverage and behaving correspondingly during the out-of-coverage. We think this should be an optional feature for IoT NTN UEs since it is power saving enhancement and IoT devices can live without this.

Proposal 2 Support of non-continuous coverage is optionally supported by IoT NTN UEs.
User-plane:
On user-plane, mainly RACH procedure, DRX procedure and some UP timers are enhanced. RACH enhancements include TA pre-compensation, RAR window and mac-ContentionResolutionTimer adjustment. We think these are the features distinguishing NTN from TN operation and are essential for IoT NTN UEs to support.
Proposal 3 RACH enhancements (including TA pre-compensation, RAR window and mac-ContentionResolutionTimer adjustment) are mandatorily supported by IoT NTN UEs.
Another feature related to RACH aspects is TA reporting. TA reporting is used for network to configure the UE-specific k-offset. Without TA reporting, network can still configure a conservative K-offset value although it is not so optimal. Therefore, we think TA reporting should be an optional feature for IoT NTN.

Proposal 4 TA reporting (during initial access and in connected mode) is optionally supported by IoT NTN UEs.
DRX enhancements is mainly about adding a UE-eNB RTT value to the (UL) HARQ RTT timer. We think this is a fundamental feature and should be mandatorily supported by IoT NTN UEs. For sr-ProhibitTimer, RAN2 has agreed to extend it and details can follow NR NTN. We also think this should be essential to support.
Proposal 5 (UL) HARQ RTT timer enhancement and sr-ProhibitTimer enhancement are mandatorily supported by IoT NTN UEs.
For the pur-ResponseWindowTimer adjustment, it should be optional capability as PUR is not mandatorily supported by IoT devices.
Proposal 6 pur-ResponseWindowTimer enhancement is optionally supported by IoT NTN UEs.
For the extension of RLC t-Reordering timer and PDCP discardTimer (for eMTC), we believe this should be mandatory features for IoT NTN.
Proposal 7 Extension of RLC t-Reordering timer and PDCP discardTimer (for eMTC) is mandatorily supported by IoT NTN UEs.
Control-plane:
RAN2#116e has agreed to introduce a new SIB to broadcast serving cell ephemeris information, which is essential for UE to perform TA pre-compensation. Therefore, it should be mandatory feature for IoT NTN.

Proposal 8 The new NTN-specific SIB is mandatorily supported by IoT NTN UEs.
To target at the earth moving cells scenario, soft TAC update is introduced. We think this is essential feature for IoT devices to work properly in NGSO case and thus should be mandatory feature.

Proposal 9 Soft TAC update is mandatorily supported by IoT NTN UEs.
On Idle mode procedures, timing-based cell reselection is an optimization and thus can be optionally supported for IoT NTN.

Proposal 10 Timing-based cell reselection is optionally supported by IoT NTN UEs.
3 Conclusion
Based on the discussion in section 2 we have following proposals: 
Proposal 1 GNSS capability is mandatorily supported by IoT NTN UEs.

Support of non-continuous coverage:

Proposal 2 Support of non-continuous coverage is optionally supported by IoT NTN UEs.
User-plane:

Proposal 3 RACH enhancements (including TA pre-compensation, RAR window and mac-ContentionResolutionTimer adjustment) are mandatorily supported by IoT NTN UEs.
Proposal 4 TA reporting (during initial access and in connected mode) is optionally supported by IoT NTN UEs.
Proposal 5 (UL) HARQ RTT timer enhancement and sr-ProhibitTimer enhancement are mandatorily supported by IoT NTN UEs.
Proposal 6 pur-ResponseWindowTimer enhancement is optionally supported by IoT NTN UEs.
Proposal 7 Extension of RLC t-Reordering timer and PDCP discardTimer (for eMTC) is mandatorily supported by IoT NTN UEs.
Control-plane:
Proposal 8 The new NTN-specific SIB is mandatorily supported by IoT NTN UEs.
Proposal 9 Soft TAC update is mandatorily supported by IoT NTN UEs.
Proposal 10 Timing-based cell reselection is optionally supported by IoT NTN UEs.
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