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1 Introduction

The study on NB-IoT/eMTC support for non-terrestrial network (NTN) [1] was conducted in 3GPP RAN1 and RAN2. The output of the study item was summarized in a technical report [2]. 

According to the discussions in RAN plenary #91-e meeting [3], [4], the following proposal was made.  
	Proposal:

· The study on IoT over NTN should target the following by RAN#92

· Detailed study of solutions addressing essential functionality for GEO and NGSO scenarios, prioritizing at least the use case of intermittent delay-tolerant small packet transmissions 

· Prioritization of potential enhancements for the functionalities needed specifically for IoT over NTN that cannot be translated from the ongoing NR NTN WI for the considered scenarios and use case(s) in the study

· Recommendations on specification changes needed at least for essential functionality (to be determined by working groups targeting Rel-17), for the considered scenarios and use case(s)  

· Note: Additional enhancements on at least the following can be considered by the working groups as candidates for non-essential functionality in Rel-17.

· HARQ 

· Latency 

· Power consumption 

· Spectral efficiency 

· Coverage 

· Mobility 

· RLF and re-establishment handling 

· Time permitting, at least a high-level description of the potential solutions for enhancements targeting potential optimization of IoT NTN in later releases can be captured in TR 36.763, when feasible.


In this contribution, we present our views on Rel-17 IoT NTN working scope. 
2 Discussion 
One property of NTN is its large propagation delay, which results in scheduling difficulty at network side. The physical layer timing relationship needs to be enhanced to address the large offset between UE’s uplink frames and downlink frames.

Since the large propagation delay is common to both NR NTN and IoT NTN, it is recommended [2] that the timing relationship enhancement scheme (e.g., Koffset) designed for NR NTN is the starting point for timing relationship enhancement for IoT NTN. It was concluded [2] that the timing relationships for eMTC and NB-IoT in Rel-16 do not take the timing advance (TA) into account. The TA needs to be considered when specifying the timing relationship enhancement for IoT NTN. 
IoT devices may work in half-duplex (HD) FDD mode due to its low cost. In other words, an IoT device in HD-FDD operations is unable to receive downlink data while making uplink transmissions. This leads to additional scheduling restriction at network side, especially in the condition of large and time-varying offset between UE’s uplink frames and downlink frames. Hence, the timing relationship enhancement should consider the scheduling restrictions for UEs in HD-FDD operations. 

Proposal 1: Rel-17 IoT NTN works on timing relationship enhancement, which includes scheduling restrictions for UEs in HD-FDD operations. 
During the IoT NTN study item phase, it is agreed that Rel-16 IoT NTN time and frequency synchronization enhancement can follow NR NTN agreements as baseline, including UE pre-compensation, TA formula, UE pre-compensation for uplink synchronization based on its GNSS position and serving satellite ephemeris, combination of open and closed TA control loops in RRC connected state. The NR NTN design is largely reused for IoT NTN. 
In eMTC or NB-IoT, the uplink transmission coverage is enhanced by a large number of repetitions. In NTN, due to satellite moving, the actual TA and frequency to be pre-compensated by UE will change during the period of long uplink transmission. If UE does not update its TA or frequency during its long uplink transmission (e.g., 256 ms as in existing IoT operations), then it is likely the latter part of long uplink transmissions is useless due to in-synchronization. It was concluded [2] that a specification change is needed for uplink transmission with repetitions R>1. Detailed solutions should be specified in Rel-17 IoT NTN normative phase.

Proposal 2: Rel-17 IoT NTN works on time and frequency synchronization, which includes the synchronization in long uplink transmissions. 
In the near and medium term, satellite coverage, especially for LEO scenarios, is expected to be spotty. During the IoT NTN study item phase, it was recognized that support of discontinuous coverage without excessive UE power consumption and without excessive recovery/failure actions is essential at least for RRC Idle state for all satellite scenarios (LEO, MEO, and GEO). In our view, the focus of the WI should be on power savings for discontinuous coverage in RRC Idle state, since IoT devices will be in RRC Idle state most of the time.

Proposal 3: Rel-17 IoT NTN will support discontinuous coverage scenarios with a focus on power saving mechanisms for RRC Idle state.

3 Conclusion

Based on the discussion above, we have the following proposals.
Proposal 1: Rel-17 IoT NTN works on timing relationship enhancement, which includes scheduling restrictions for UEs in HD-FDD operations. 
Proposal 2: Rel-17 IoT NTN works on time and frequency synchronization, which includes the synchronization in long uplink transmissions. 

Proposal 3: Rel-17 IoT NTN will support discontinuous coverage scenarios with a focus on power saving mechanisms for RRC Idle state.
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