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Introduction
In this contribution, we share our view on the scope of R17 IOT NTN WI.

R17 IOT NTN Scope
In RAN#91e, the follow proposal on IOT over NTN had been achieved [1]. It can be seen that we should focus on the limited scenarios and essential functionality in Rel-17. 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 should be prioritized. The potential solutions for enhancements targeting potential optimization of IoT NTN should be considered in later releases.
	· 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 
· [bookmark: OLE_LINK4][bookmark: OLE_LINK5]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 RAN1#105e, the following agreements have been achieved. 
	Agreement:
Capture in Section 8 in TR 36.763 the recommendations for NB-IoT and eMTC NTN Time and frequency synchronization enhancements in Release 17 timeframe can follow NTN NR agreements as baseline for the following:
· UE Pre-compensation including Ephemeris Format (orbital / Position -Velocity)
· Timing Advance TTA formula (granularity of the timing advance may be different)
· FFS: UE pre-compensation for UL synchronization in RRC_IDLE and RRC_INACTIVE and RRC_CONNECTED states based at least on its GNSS-acquired position and the serving satellite ephemeris
· Combination of Open (i.e. UE autonomous TA estimation, and common TA estimation) and Closed TA (i.e., received TA commands) control loops in RRC_CONNECTED state
NOTE 1: The above is up to the decision in NR-NTN WI
NOTE 2: The NR NTN WI enhancements for UE pre-compensation do not include IoT NTN specific aspects for long transmission on PUSCH and PRACH.

Agreement:
Capture in Section 8 in TR 36.763 the recommendations for NB-IoT and eMTC NTN Time and frequency synchronization enhancements in Release 17 timeframe can follow NTN NR agreements as baseline for the following:
· UE pre-compensation for UL synchronization in RRC_IDLE and RRC_INACTIVE and RRC_CONNECTED states based at least on its GNSS-acquired position and the serving satellite ephemeris
NOTE 3: The NR NTN WI enhancements for UE pre-compensation do not include:
· Restriction on the use of GNSS module, where simultaneous GNSS and NTN NB-IoT/eMTC operation is not assumed.
· IoT NTN aspects of validity timer for UL synchronization and GNSS measurement for sporadic short transmission. 
NR NTN have different requirements than IoT NTN for cost, complexity, power consumption, and IoT-specific scenarios. 
NOTE 4: It is assumed baseline functions in NB-IoT/eMTC terrestrial work without enhancement unless certain issue is found, that will require essential enhancements.


It can be seen from the above conclusions that time and frequency synchronization enhancements for NB-IoT/eMTC NTN in R17 can follow NTN NR agreements as baseline. In order to avoid potential duplicated work in NR NTN WI and IoT NTN WI, common issue and solutions for IoT NTN and NR-NTN can be processed in NR NTN WI. R17 IOT NTN WI should focus on IoT NTN specific enhancements which is identified in TR 36.763 [2]. 
Proposal 1: The following aspects need to be included in the scope of R17 IOT NTN WI.
· Timing relationship enhancements [RAN1/2]
· Impact of large RTD (which impacts TA) on HD-FDD UL-DL timing relationships
· Enhancements on UL/DL time and frequency synchronization [RAN1/2/4]
· UE pre-compensation of satellite delay and satellite Doppler shift during long UL transmission (PUSCH/PRACH) in NB-IoT and eMTC.
· [bookmark: OLE_LINK29][bookmark: OLE_LINK30]DL synchronization enhancements [RAN1/2/4] 
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Proposal 2: At least the following additional enhancements can be considered in later releases.
· HARQ 
· Latency 
· Power consumption 
· Spectral efficiency 
· Coverage 
· Multiple beams per cell
· Mobility 
· RLF and re-establishment handling

Conclusion
As summary, we have the following proposals.
Proposal 1: The following aspects need to be included in the scope of R17 IOT NTN WI.
· Timing relationship enhancements [RAN1/2]
· Impact of large RTD (which impacts TA) on HD-FDD UL-DL timing relationships
· Enhancements on UL/DL time and frequency synchronization [RAN1/2/4]
· UE pre-compensation of satellite delay and satellite Doppler shift during long UL transmission (PUSCH/PRACH) in NB-IoT and eMTC.
· DL synchronization enhancements [RAN1/2/4] 

Proposal 2: At least the following additional enhancements can be considered in later releases.
· HARQ 
· Latency 
· Power consumption 
· Spectral efficiency 
· Coverage 
· Multiple beams per cell
· Mobility 
· RLF and re-establishment handling
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