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1. Introduction

In RAN#86, a new study item on NB-IoT/eMTC support for NTN has been approved and the intention is trying to reuse the NR NTN study and conclusions in TR 38.821. In the SID, the objective of NB-IoT/eMTC support for NTN includes the following:

· Aspects related to random access procedure/signals [RAN1, RAN2]

· Mechanisms for time/frequency adjustment including Timing Advance, and UL frequency compensation indication [RAN1, RAN2]

· Timing offset related to scheduling and HARQ-ACK feedback [RAN1, RAN2]

· Aspects related to HARQ operation [RAN2, RAN1]

· General aspects related to timers (e.g. SR, DRX, etc.) [RAN2]

· RAN2 aspects related to idle mode and connected mode mobility [RAN2]

· RLF-based for NB-IoT

· Handover-based for eMTC

· System information enhancements [RAN2]

· Tracking area enhancements [RAN2]
In this contribution, we discuss on system information for eMTC in NTN.
2. Discussion 
In RAN#112e meeting, we have agreed to discuss on providing satellite ephemeris data and other information using System Information (SI) message for eMTC/NB-IoT NTN. In general, there are following two ways to provide the satellite/HAPS ephemeris.
· Option 1: Orbital parameters (including orbital and satellite related parameters)

· Option 2: Satellite coordinates, e.g. ECEF coordinates to represent satellite’s position (x, y, z), time, velocity, etc.
If the ephemeris is provided in forms of orbital parameters, orbital related parameters could be pre-provided via uSIM, while satellite related parameters for serving cell and neighbouring cells could be provided via SIB.

If the ephemeris is provided in forms of satellite coordinates, it should be provided via SIB since the ephemeris needs to be updated frequently.
Comparing the two options, orbital parameters are better in terms of their signalling overhead, while satellite coordinates may provide better accuracy, but at the cost of the need to update them frequently. In our understanding, which option to be adopted depends on which procedure the ephemeris shall be used for, since ephemeris accuracy requirement may be different for different procedures. In SI phase, we could capture both options in TR36.763. We could wait for more progress for eMTC/NB-IoT NTN in WI before we make decision on the ephemeris format.
Proposal 1 Capture both of the following ephemeris formats in TR36.763.
· Option 1: Orbital parameters (including orbital and satellite related parameters)

· Option 2: Satellite coordinates, e.g. ECEF coordinates to represent satellite’s position (x, y, z), time, velocity, etc.
In NTN, due to the large differential delay within a cell, the preambles sent by different UEs in the same RO may reach network at different time. In order to ensue network could receive preambles sent from different UEs, the preamble receiving window at network side should cover at least two times of the largest differential delay within a cell. Since network needs to know which RO the preamble is related to in order to determine UE’s TA value, insufficient time interval between two consecutive ROs will lead to ambiguity of preamble reception at network side. To avoid the ambiguity on preamble reception, one solution is the UE’s TA is pre-compensated by UE and/or network before UE sends preamble. 
In Rel-17 NR NTN, it is assumed that all the UE has the capabilities of GNSS and TA pre-compensation. In this case, for transparent payload NTN, during RACH, the service link’s TA could be pre-compensated by UE based on UE location and satellite ephemeris, and the feeder link’s TA could be pre-compensated by UE or gNB. So there is no preamble ambiguity issue in Rel-17 NR NTN.
Similar to NR NTN, in eMTC/NB-IoT NTN, during RACH, UE-gNB RTT may need to be pre-compensated for msg1 transmission to avoid the ambiguity on preamble reception. For transparent payload NTN, for a UE with GNSS capability, UE could estimate the service link’ TA based on UE location and satellite ephemeris. Therefore, if eNB does not compensate the entire feeder link’s TA, which depends on eNB implementation, a common TA is needed for TA pre-compensation at UE.

Proposal 2 eNB may need to broadcast a NTN-specific common TA for TA pre-compensation at UE.
3. Conclusion
Based on the discussion above, we give the following observations:

Proposal 1
Capture both of the following ephemeris formats in TR36.763.
· Option 1: Orbital parameters (including orbital and satellite related parameters)

· Option 2: Satellite coordinates, e.g. ECEF coordinates to represent satellite’s position (x, y, z), time, velocity, etc.
Proposal 2
eNB may need to broadcast a NTN-specific common TA for TA pre-compensation at UE.
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