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1. Introduction

According to the RAN3 time plan, the WID on NB-IoT/eMTC support for NTN should begin discussed in RAN3#114-bis. In this contribution, we will give a discussion about NB-IoT/eMTC support for NTN based on the WID[1].
2. Discussion
In the WID on NB-IoT/eMTC support for NTN, the objective of RAN3 is shown as below. As described in WI, NB-IoT and eMTC NTN support for E-UTRAN should take R-17 NR NTN as baseline where appropriate, so the agreements achieved in NR NTN could be reused in IoT NTN.
	NB-IoT and eMTC NTN support for E-UTRAN (i.e. including S1 interface) will be specified by re-using NR NTN functionality as a baseline, e.g.

-
Support for cell identity and TA corresponding to Earth-fixed area in relevant network interfaces (taking Rel-17 NR NTN as baseline where appropriate)

-
Support for country-specific CN routing (taking Rel-17 NR NTN as baseline where appropriate)

-
Support for identification and restriction of satellite access (following Rel-17 NR NTN, and if confirmed by SA2) 

-
OAM requirements (taking Rel-17 NR NTN as baseline where appropriate).

Where needed, adjustments will be considered for IoT NTN specific alignments in line with functionality defined in other WGs.


2.1. Support for cell identity and TA 
To support cell identity and TA corresponding to Earth-fixed area in relevant network interfaces, some agreements in NR NTN can be reused.
Similarly with NR IoT, the E-UTRAN identifiers could be reused for IoT NTN, including MME name, ECGI, eNB ID, Global eNB ID and TAI. 

Tracking Area should be coupled with geographical area, and the Cell ID provided to the EPC within the User Location Information corresponds to a fixed geographical area.

UE Location at least at TN cell granularity is required for CGI mapping, and Mapped CGIs are used in ULI, AoI, Paging Optimization, PWS.

Proposal 1: The E-UTRAN identifiers could be reused for IoT NTN; Tracking Area should be coupled with geographical area, and the Cell ID provided to the EPC within the User Location Information corresponds to a fixed geographical area. 
Proposal 2: UE Location at least at TN cell granularity is required for CGI mapping, and Mapped CGIs are used in ULI, AoI, Paging Optimization, and PWS.
2.2. Support for country-specific CN routing
Similarly with NR NTN, NB-IoT and LTE-M UE can move across the country border, the eNB should able to select MME according to the UE location if configured, and when UE crosses the country border, the eNB should trigger an inter-MME S1 handover for the NB-IoT UE to select the appropriate MME.

Same as UE Context Reference at Source IE in NR NTN, it is beneficial to introduce an IE to inform the target eNB that the HO is related to an existing UE in IoT NTN.
For the issues that have not been agreed in NR NTN(e.g. cause value), the modification for IoT NR will be discussed after the agreements achieved in NR NTN.

Proposal 3: If configured, the eNB should take into account UE location information when determining the MME.
Proposal 4: eNB trigger inter-MME S1 handover for the eMTC-IoT UE to select the appropriate MME in case of UE crosses the country border in IoT NTN.
.
2.3. Support for identification and restriction of satellite access 
For the access identification and restriction, the NTN RAT identification and restrictions have been introduced over NG and Xn.
In [2], SA2 has already defined the NB-IoT/eMTC satellite RAT type, including NB-IoT(LEO), NB-IoT(MEO), NB-IoT(GEO), NB-IoT(OTHERSAT), LTE-M(LEO), LTE-M(MEO), LTE-M(GEO) and LTE-M(OTHERSAT).
Therefore, the similar RAT identification and restrictions should also be introduced over S1 and X2. Specifically, the RAT Type IE can be extended according to the NB-IoT/eMTC satellite RAT type defined by SA2; As extend Forbidden inter RATs IE will increase complexity, we prefer to introduce a new RAT Restriction Information IE for cell access restrictions.
Proposal 5: Extend the RAT Type IE according to SA2 for Cell access identification, and introduce new RAT Restriction Information IE for Cell access restriction. 
2.4. OAM Requirements
Similarly with NR NTN, OAM should provide information including ephemeris, explicit epoch time associated to ephemeris data and location of the NTN-Gateways for Uplink timing and frequency synchronization. Additional information should be provided to enable eNB operation for feeder/service link switch overs.
Proposal 6: The ephemeris, explicit epoch time associated to ephemeris data, location of the NTN-Gateways and Additional information for feeder/service link switch overs should be also supported for IoT NTN.
3. Conclusion
Proposal 1: The E-UTRAN identifiers could be reused for IoT NTN; Tracking Area should be coupled with geographical area, and the Cell ID provided to the EPC within the User Location Information corresponds to a fixed geographical area. 

Proposal 2: UE Location at least at TN cell granularity is required for CGI mapping, and Mapped CGIs are used in ULI, AoI, Paging Optimization, and PWS.

Proposal 3: If configured, the eNB should take into account UE location information when determining the MME.

Proposal 4: eNB trigger inter-MME S1 handover for the eMTC-IoT UE to select the appropriate MME in case of UE crosses the country border in IoT NTN.

Proposal 5: Extend the RAT Type IE according to SA2 for Cell access identification, and introduce new RAT Restriction Information IE for Cell access restriction.

Proposal 6: The ephemeris, explicit epoch time associated to ephemeris data, location of the NTN-Gateways and Additional information for feeder/service link switch overs should be also supported for IoT NTN.
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