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Introduction
In RAN1 108-e meeting, the following agreements was made on the epoch time for IoT NTN [1]:
Agreement
For epoch time signaling for IoT NTN:
· When explicitly provided through SIB, Epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number signaled together with the assistance information. 
· When provided through dedicated signaling, epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number.
· The reference point for epoch time of the serving satellite ephemeris and Common TA parameters is the uplink time synchronization reference point.


In this contribution, we present the discussion on the remaining details of the epoch time. 
Discussion
Epoch time
[bookmark: _GoBack]It was agreed that the epoch time of the assistance information is the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number for explicit indication. However, it is still not clear how the epoch time can be implicitly indicated. In NR-NTN, the epoch time can be implicitly known as the end of the SI window during which the SI message is transmitted. However, the main difference on the SIB information acquisition between NR-NTN and IoT-NTN is that the IoT UE may need to accumulate the SI information across different SI window to acquire the SI information as indicated in [2]
“
1>  if the SI message was not possible to decode from the accumulated SI message transmissions by the end of the SI-window, continue reception and accumulation of SI message transmissions on DL-SCH in the next SI-window occasion for the concerned SI message;
”

Based on the current SIB acquisition procedure, the content of the SI message should be kept unchanged. Then, it may be not feasible to link the epoch time with SI window as illustrated in figure below which may have impact on the coverage:
[image: ]
Figure 1: Issue for cross SIB window reception

One alternative to resolve this issue is to always using explicit signalling to provide the assistance information. Otherwise, if the implicit indication is supported, then UE shall not assume that the NTN-specific SIB is constant across SI windows
Proposal 1: The epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is always provided explicitly via SIBx/dedicated signalling.
Proposal 2: If implicit indication is supported, epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is implicitly known as the end of the SI window during which the NTN-specific SIB is transmitted. UE shall not assume that the NTN-specific SIB is constant across SI windows



Conclusions
In this contribution, we discuss the remaining issues on the time and frequency synchronization for NB-IoT/eMTC support for IoT NTN, the following proposals are made based on our analysis:
Proposal 1: The epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is always provided explicitly via SIBx/dedicated signalling.
Proposal 2: If implicit indication is supported, epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is implicitly known as the end of the SI window during which the NTN-specific SIB is transmitted. UE shall not assume that the NTN-specific SIB is constant across SI windows
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