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Introduction
[bookmark: _Hlk510705081]In RAN1 #107 most of the discussion on IoT over NTN in RAN1 has been completed with agreements on timing relationship for Rel17. 
In this contribution we provide our views on remaining issue related to timing relationship for IoT over NTN.
Issues on TA reporting
In RAN1 #107-e meeting, there were agreements on TA reporting as below
Agreement
Network can configure UE-specific TA reporting either a TA or UE location for connected mode UE
· In case a TA is configured, NR NTN solutions are a baseline for the following UE-specific TA handling issues,  
· Signaling – quantity (full or delta), range, number of bits  
· Granularity of report
· Frequency of reporting
· Means of reporting
· NOTE: Any changes needed for IoT NTN can be made.
· In case the UE location is configured, RAN2 will design solutions for the UE location information, and it is left to RAN2 to decide whether to support UE location reporting  

For above detail, as we discussed in [1], there are issues if a TA is configured for reporting as below:
1. Overhead
TA reporting is for effective K_offset configuration. As K_offset has granularity as 1ms, the granularity for directly reporting TA should also be 1ms.
Considering the max differential delay within a cell is larger than 3ms, then the range of TA differential will be 6-7ms. If TA need to be reported when changing by 1ms, then to keep effective K_offset configuration, the frequency of TA reporting in one cell will be 6-7 times per cell. This will be a large overhead for IoT UE. Even for stationary UE, this overhead can not be avoided if only to directly report the TA instead of to report UE location. For moving UE, frequency of TA reporting will also be much larger than location reporting, considering the relative slow speed of UE compared to the satellite.
2. Heavy occupying in UL
TA reporting will lead to additional UL resource utilization, especially considering if a large number of repetitions are needed for UE with worse channel status. This will limit the utilization of HD-FDD pattern, which is actually selected based on UL/DL traffic data. Also the resource occupation for the frequent TA reporting will cause large power consumption and reduce the chance for data transmission and system resource efficiency. Furthermore, if the resources for reporting are not preconfigured, the UE will experience additional signaling and power consumption because it has to request the resources frequently.

3. Validity of the report
Regarding latency and validity, the IoT UE UL repetitons for TA reporting may take several seconds in addition to the long propagation delay in NTN. During the repetition, the TA for the UE may change or already trigger a new TA to report. Therefore, even the eNB receives the UE reported TA, still, the validity for the (TA) assistance to determine K_offset is already out-dated.

All these above are different from NR NTN, and therefore the issues should be considered specially in IoT NTN when checking whether NR NTN solution can be reused.
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]Observation 1: There are special issues for reporting overhead, impact from HD-FDD and UL resource occupation, validity of the TA reporting for directly reporting TA solution.
Proposal 1: Considering special issue of TA reporting for IoT UE, limitation on direct TA reporting should be considered, instead of directly reuse from NR NTN. 
Conclusion
In this contribution, we presented our observations and proposals on timing relationship enhancements for NB-IoT/eMTC over NTN, as following:
Observation 1: There are special issues for reporting overhead, impact from HD-FDD and UL resource occupation, validity of the TA reporting for directly reporting TA solution.
Proposal 1: Considering special issue of TA reporting for IoT UE, limitation on direct TA reporting should be considered, instead of directly reuse from NR NTN. 
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