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1 Introduction
This document considers the following remaining maintenance issues for IoT-NTN:
· Accumulation of SI messages across SI Windows.
This issue was discussed in RAN1#109e, but no conclusion was reached.
2 Accumulation of SI messages across SI Windows
2.1	Discussion
The IoT-NTN link budget is challenging, both in the UL and DL. Multiple repetitions of SI messages will be required in order to ensure correct reception of SIB [1][2]. It may not be possible to successfully receive an SI message based solely on combining the SI messages within an SI window. In this case, it is necessary to combine physical channels containing SI messages between SI windows. This functionality is supported in terrestrial IoT (both eMTC and NB-IoT) and should be supported in IoT-NTN. In terrestrial IoT, SI messages can be combined between SI windows provided the SI windows are within the same modification period. The problem with IoT-NTN is that the time between updates of the SI messages containing ephemeris signalling is shorter than the modification period. Unless the UE knows which SI windows contain the same SI message, the UE will be unable to combine SI messages between SI windows and would hence be unable to enhance the coverage of the SI message and SIB. 
It is hence necessary for the UE to know which SI windows within the modification period contain the same SI message. The UE can know this information if the SI messages are known not to change for a set of N SI windows. The UE can then combine SI messages between those N SI windows. Hence the ephemeris signalling and epoch time will not change for N SI windows, allowing the UE to combine SI messages between these N SI windows.  
Observation 1: TN IoT allows the UE to accumulate SI messages across SI Windows. This functionality is not currently supported in IoT-NTN.
Observation 2: IoT-NTN SIBs, especially those containing ephemeris information, may change before the end of the modification period.
Observation 3: Transmitting the same SI message for N SI Windows allows the UE to accumulate the SI messages across those N SI Windows to improve coverage.
Proposal 1: For IoT-NTN, the SI messages do not change for a set of N SI windows. The UE may accumulate SI message across the N SI Windows.
3 Conclusion
This document has considered the IoT-NTN maintenance issue of SI message accumulation across SI Windows. The following observations and proposal are made:
Observation 1: TN IoT allows the UE to accumulate SI messages across SI Windows. This functionality is not currently supported in IoT-NTN.
Observation 2: IoT-NTN SIBs, especially those containing ephemeris information, may change before the end of the modification period.
Observation 3: Transmitting the same SI message for N SI Windows allows the UE to accumulate the SI messages across those N SI Windows to improve coverage.
Proposal 1: For IoT-NTN, the SI messages do not change for a set of N SI windows. The UE may accumulate SI message across the N SI Windows.
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