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1 Introduction

Following agreement are made for IoT NTN in RAN2#116bis-e.

	· [047] IoT-NTN support is indicated by single per UE capability indication. This capability indication comprises of all RAN1 features needed for IoT-NTN and the following control plane and user plane functionalities of RAN2.

- TA Pre-compensation, RAR Window adjustments and MAC contention resolution Timer adjustments.

- Timer adjustments for PDCP/RLC/MAC for NTN operation.
- Acquisition of new SIB for IoT-NTN access

- GNSS Support.

· [047] FFS whether Support for soft TA switching procedure is optional for IoT-NTN UE.

· [047] FFS whether Support for PUR Timer modifications is optional for IoT-NTN UE that supports PUR for terrestrial case. 
· [047] TA Reporting is optional for IoT-NTN UE with separate capability indication from UE
· [047] Capability bit signalling is not needed for support of cell reselection based on timer functionality. UE not having this capability will follow legacy cell reselection behaviour.

· [047] FFS if the Existing CHO capability indication can be reused for IoT-NTN CHO (FFS if it can be applied to terrestrial case). 

· [047] FFS whether Capability Indication of existing IoT-Features until Rel-16 are reused in NTN, or to what extent they need to be duplicated to allow for different Interop Test (IOT) Status.  



In this contribution, we would like to discuss IoT NTN UE capabilities from higher-layer’s perspective. 
2 Discussion 
Soft TA switch
Following agreements have been made for NR NTN in RAN2#116bis-e meeting.

4.
consider the following differentiation of control plane enhancements as baseline: 


Essential sub-features include (for NGSO, FFS for GEO):

1)
soft TAC update;

2)
SMTC enhancements (event-triggered assistance information reporting, 2 SMTC in parallel);


Optional sub-features include:


1)
cell stop-time based neighbour cell measurements;


2)
location based cell reselection criteria;


3)
SMTC enhancements (4 SMTC in parallel and UE based solution in idle/inactive);


4)
CHO enhancements (location based CHO).


FFS if CHO enhancements (time based and Event A4 based CHO) is essential or optional

1. RAN2 confirms that Multiple TACs feature (i.e., UE should be able derive multiple TACs per PLMN in a cell, and indicate to NAS layer all received TACs per PLMN) is essential for both GSO and NGSO.

In our understanding, multiple TAC feature is essential also for IoT NTN, for both GSO and NGSO, to cover either large cells or earth moving cells traversing different track areas. So far, soft TA switch does not require extra specification efforts other than broadcasting multiple TACs in a cell. Therefore, we think that it should also be essential for IoT NTN. 
Proposal 1 Soft TA switch is mandatorily supported by IoT NTN UEs.
PUR Timer modifications

As PUR is an optional feature for IoT UEs, it would make no sense to have it mandatory for IoT NTN UEs.
Proposal 2 PUR Timer modification is optionally supported by IoT NTN UEs.
CHO capability
In RAN2#116e meeting, it has been agreed that no enhancement to R16 CHO are introduced in R17, which means that time-based and location-based CHO enhancements introduced in NR NTN are all not considered for IoT NTN. Given this, we think existing CHO capability indication can be reused for IoT NTN UEs.
Proposal 3 Reuse the existing CHO capability indication for IoT-NTN CHO.
Existing IoT-Features

There is one open issue on whether Capability Indication of existing IoT-Features until Rel-16 are reused in NTN, or to what extent they need to be duplicated to allow for different Interoperability Test (IOT) Status. In our understanding, not all legacy features have been fully studied for IoT NTN, which means that it is not clear whether these features can be naturally supported in IoT NTN without any modifications or adaptations. For example, we haven’t evaluated whether to support RRM relaxation in IoT NTN as using RSRP-based criteria may not be always be reliable in IoT NTN. To be safe, we think there should be separate capability indications for those IoT features in IoT NTN and it should be workout out case by case.

Proposal 4 Introduce separate capability indications for existing IoT features until Rel-16 in IoT NTN.
3 Conclusion
Based on the discussion in section 2 we have following proposals: 
Proposal 1 Soft TA switch is mandatorily supported by IoT NTN UEs.
Proposal 2 PUR Timer modification is optionally supported by IoT NTN UEs.
Proposal 3 Reuse the existing CHO capability indication for IoT-NTN CHO.
Proposal 4 Introduce separate capability indications for existing IoT features until Rel-16 in IoT NTN.
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