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1. Introduction

The WID of IoT NTN[1] is to specify support of NB-IoT and eMTC over NTN, which was based on the IoT NTN study report in TR 36.763[2]. In RAN2#116bis-e[3], the following agreements related to UE capability have been approved:

	· [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 will discuss the open issues about UE capability that invite company contribution. 
2. Discussion

Open issue 1: UE capability for supporting TA soft-switching procedure
TA soft switching procedure means one cell can broadcast multiple TACs per PLMN. Only if the TAC used is not included in the cell and PLMN used, TAU will be triggered. In TA soft switching procedure, one UE can still register in one TA only. 
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Thus, TA soft switching procedure only means TA soft switching in cells, e.g. moving cell may dynamically add or remove a TAC. For UE, it only impacts the SI (e.g. TACs) acquisition. In RAN2#116bis-e, it has been agreed that it is up to the UE implementation whether or when to check SIB1 for TAC removal (for R17), and Mobile UEs may need to check. 

So, the TA soft switching procedure does not increase the UE complexity, and whether GEO cell use TA soft switching procedure (e.g. multiple TACs per PLMN) can be based on gNB implementation. 

Proposal 1: TA soft-switching procedure is mandatorily supported for UE with IoT-NTN capability.
Open issue 2: UE capability for supporting PUR Timer modifications

Similar as MAC contention resolution Timer mac-ContentionResolutionTimer, the PUR response window pur-ResponseWindowSize is used to wait the PUR response message (e.g. Msg4), and the value range of the PUR response window pur-ResponseWindowSize is also the same as that of the MAC contention resolution Timer mac-ContentionResolutionTimer. In IoT NTN, since the eNB-UE RTT is larger than that in TN, it has been agreed that the MAC contention resolution Timer mac-ContentionResolutionTimer is postponed to start by eNB-UE RTT in NTN, the PUR response window pur-ResponseWindowSize should also be postponed to start by eNB-UE RTT in NTN, if PUR is used in NTN.

Observation 1: The usage and value range of PUR response window pur-ResponseWindowSize is the same as that of the MAC contention resolution Timer mac-ContentionResolutionTimer, the same mechanism should be used.
Proposal 2a: If PUR is used in NTN, the PUR response window pur-ResponseWindowSize should also be postponed to start by eNB-UE RTT in NTN.

Proposal 2b: For UE with IoT-NTN capability, the PUR response window pur-ResponseWindowSize adjustments is mandatorily supported if it supports PUR transmission.

Open issue 3: Reuse of the existing CHO capability indication for IoT-NTN CHO.
Since HO is not supported for NB-IoT, CHO capability should only be considered for eMTC.
Alough the existing CHO capability is introduced for LTE, the eMTC and LTE use the same UE capability definition, the CHO cannot be implemented in eMTC for the absence of RAN4 requirements definition for eMTC. So, how to use the existing CHO capability in eMTC is FFS.

Since it has been agreed that only the legacy CHO is supported in Rel-17 eMTC over NTN (e.g. no enhancement), similar as the other rel-16 Feature, the same CHO capability can be used for eMTC TN and eMTC NTN. 
Proposal 3: Reuse of the existing CHO capability indication for eMTC-NTN CHO and eMTC TN CHO.
Open issue 4: 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 
Till now, we can assume that almost all TN capabilities can be reused in NTN, except the Rel-17 NB-IoT measurement before RLF, which can be specified in the capability description (e.g. this capability is only applied for UE in TN, and not applied for UE in NTN).

So, it is not necessary to copy the capability Indication of existing IoT-Features to capability Indication of IoT-NTN feature.

Proposal 4: Share the capability Indication of IoT Features between TN and NTN, except some individual features (e.g. Rel-17 NB-IoT measurement before RLF), which can be captured in the capability description that it is used only for TN or is is only used for NTN.
Other issue: 

The LS [4] from RAN3 requests RAN2 and SA2 to confirm the assumption “LTE-M NTN capable UE indicates category M1 or M2 in its UE Radio Capability, which then the eNB will indicate to the CN as LTE-M Satellite Indication in the UE CAPABILITY INFO INDICATION message”. Considering that UE can already report its category M1 or M2 capability in the UE Radio Capability, and RAN2 has agreed that IoT-NTN support is indicated by single per UE capability indication. Thus, eNB can obtain both the UE’s IoT-NTN capability and category (e.g. M1 or M2), and can indicate to the CN as LTE-M Satellite Indication in the UE CAPABILITY INFO INDICATION message.

Proposal 5: Response to LS [4] that RAN2 confirm the RAN3 consumption: eNB can obtain both the UE’s IoT-NTN capability and category (e.g. M1 or M2), and can indicate to the CN as LTE-M Satellite Indication in the UE CAPABILITY INFO INDICATION message.
3. Conclusions

In this contribution, we make the following proposals:

Observation 1: The usage and value range of PUR response window pur-ResponseWindowSize is the same as that of the MAC contention resolution Timer mac-ContentionResolutionTimer, the same mechanism should be used.
Proposal 1: TA soft-switching procedure is mandatorily supported for UE with IoT-NTN capability.
Proposal 2a: If PUR is used in NTN, the PUR response window pur-ResponseWindowSize should also be postponed to start by eNB-UE RTT in NTN.

Proposal 2b: For UE with IoT-NTN capability, the PUR response window pur-ResponseWindowSize adjustments is mandatorily supported if it supports PUR transmission.

Proposal 3: Reuse of the existing CHO capability indication for eMTC-NTN CHO and eMTC TN CHO.

Proposal 4: Share the capability Indication of IoT Features between TN and NTN, except some individual features (e.g. Rel-17 NB-IoT measurement before RLF), which can be captured in the capability description that it is used only for TN or is is only used for NTN.

Proposal 5: Response to LS [4] that RAN2 confirm the RAN3 consumption: eNB can obtain both the UE’s IoT-NTN capability and category (e.g. M1 or M2), and can indicate to the CN as LTE-M Satellite Indication in the UE CAPABILITY INFO INDICATION message.
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