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1. Introduction
In this contribution, we discuss the necessary changes to be applied for NB-IoT/eMTC over NTN. 

2. Discussion

In NTN system, its long propagation delay is an obvious difference compared with terrestrial network. The enhancement has been discussed and detailed design solutions have been working on for NR-NTN. For NB-IoT/eMTC, there is no exemptions of avoiding this issue. Thus, how to deal with long propagation delay is an important item for the enhancement. 

In fact, from the experience of the NR-NTN work, the TA pre-compensation for Msg 1 transmission, and potential TA maintenance are request to rely on UE autonomous TA estimation. We think that for NB-IoT/eMTC-NTN system, IoT device can be separated into two capabilities: type 1 with GNSS capability, and type 2 without capability. In R17 RAN1 should decide whether these two types of devices are targeted or down-select one and leave the other for future release. 

For UE with GNSS capability, the following agreements made in NR-NTN WI can be considered to be applied for NB-IoT/eMTC-NTN system. 

	Agreement:
An NTN UE in RRC_IDLE and RRC_INACTIVE states is required to at least support UE specific TA calculation based at least on its GNSS-acquired position and the serving satellite ephemeris.

Agreement:
· In NTN, the network may broadcast 

· A common timing offset value 

· FFS details of the common timing offset

· FFS: A common timing drift rate

· Before Msg1/MsgA transmission, the NR NTN UE in idle/inactive mode calculates its TA as follows:
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Where:
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is derived from the User specific TA self-estimation
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 is derived at least from the common timing offset value if broadcasted by the network. The granularity of [image: image7.png]
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 is indicated as a Timing Advance or as a Timing Offset value [unit] are FFS. Upon resolving the FFS, one of the X in the equation will be removed.
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depends on band and LTE/NR coexistence and is specified in TS 38.213 section 4.2.
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 is specified in TS 38.211 section 4.1. 

· Note: UE will not assume that the RTT between UE and gNB is equal to the calculated TA for Msg1/Msg A.

Working assumption:

It is assumed that the requirement on UL time pre-compensation for Msg1/MsgA transmission of an NR NTN UE in idle/inactive mode will be defined such that the existing TAC 12-bit field in msg2 (or msgB) can be reused without any extension.
 Agreement:
An NR NTN UE in RRC_IDLE and RRC_INACTIVE states shall be capable of at least using its acquired GNSS position and satellite ephemeris to calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.

Agreement:

An NR NTN UE in RRC_CONNECTED states shall be capable of at least using its acquired GNSS position and satellite ephemeris to perform frequency pre-compensation to counter shift the Doppler experienced on the service link.


Proposal 1: RAN1 shall decide if GNSS non-capable UE is in the scope of this release. 

Proposal 2: For GNSS capable UE, reuse NR-NTN agreements for time and frequency synchronization. 
3. Conclusion

In this contribution, we further discuss some of the items that were already discussed in the last meeting but have not yet reached consensus. The following observations and proposals were made, e.g. 

Proposal 1: RAN1 shall decide if GNSS non-capable UE is in the scope of this release. 

Proposal 2: For GNSS capable UE, reuse NR-NTN agreements for time and frequency synchronization. 
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