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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1#110e, the issues related to ambiguity in interpretation of SFN indicating epoch time and backward propagation of orbit and common TA are discussed. There are some proposals as following, however, no agreement achieved yet.
Updated Proposal 1:
· Option 1: If Epoch Time is indicated explicitly by a SFN and subframe number, the UE considers this frame to be the frame nearest to the frame where the message indicating the Epoch time is received.
· Option 2: Indicated SFN for Epoch time is current SFN or the next upcoming SFN after the frame where the message indicating the Epoch time is received.
· Option 3: For serving cell if Epoch Time is indicated explicitly by a SFN and subframe number, the UE considers this frame to be the current SFN or the next upcoming SFN after the frame where the message indicating the Epoch time is received. For neighbor cell if Epoch Time is indicated explicitly by a SFN and subframe number, the UE considers this frame to be the frame nearest to the frame where the message indicating the Epoch time is received.
· Option 4: Support Option 1, Option 2 or Option 3 as indicated by RRC configuration

Updated Proposal 2:
Network may expect that assistance information given by the SIB19 can be applied by the UE upon SIB19 acquisition.
In this contribution, we discuss the issue related to interpretation of SFN and subframe number and backward propagation of orbit and common TA.
2 Discussion
The number of bits to indicate SFN and subframe number is limited, so only 0 to 1023 can be indicated. The indication for 1024 and 0 will be same. It was agreed that the epoch time can be indicated by SFN and subframe number and the time instance for epoch time reception will be a SIB reception. The reception timing of epoch time and the indicated epoch time may be different. The indicated SFN and subframe number can be before, same as or after the time of SIB reception. If the indicated SFN and subframe number is before SIB reception timing, there will be some time waster of the expiry timer. If the indicated SFN and subframe number is after SIB reception timing, the UE needs to wait for a time to apply the new indicated common TA and ephemeris. As the time difference between SFN/subframe number and SIB reception timing may be variant depending on satellite orbit and network system information transmission, it is preferred that the difference is as short as possible to reduce the waste time or waiting time. So we prefer Option 1 in previous discussion.
Proposal 1: If Epoch Time is indicated explicitly by a SFN and subframe number, the UE considers this frame to be the frame nearest to the frame where the message indicating the Epoch time is received.
Another issue is related to backward propagation of orbit and common TA. The discussion point is that if the reception timing of epoch time is before the indicated epoch time, whether the new assistance information can be applied from the reception timing rather than the indicated epoch time. In our view, there is already a previous agreement that the assistance information is applied at the epoch time. We don’t see any critical issue on this previous agreement, so we don’t prefer to overwrite it. Additionally, if the new assistance information is applied at the reception timing and before the indicated epoch time, the expiry timer may be enlarged. We think this is not consistent with setting a suitable expiry timer value. Meanwhile, backward propagation of common TA and ephemeris information may lead to accuracy issue. So we prefer the legacy agreement that the new assistance information is applied at the epoch time.
Proposal 2: The assistance information given by the SIB19 is applied by the UE at the epoch time.
3 Conclusion
In this contribution, we discussed the remaining issues for R17 NR NTN, and our proposals are as following:
Proposal 1: If Epoch Time is indicated explicitly by a SFN and subframe number, the UE considers this frame to be the frame nearest to the frame where the message indicating the Epoch time is received.
Proposal 2: The assistance information given by the SIB19 is applied by the UE at the epoch time.
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