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Introduction
In RAN #92-e the WID for the NB-IoT/eMTC support for NTN was agreed [1]. One aspect, which has impact on UE and network is discontinuous coverage. Additionally, what scenario to be supported in Rel 17 should be discussed. In this contribution we discuss these RAN1 items. 
[bookmark: _Hlk510705081]Discontinuous coverage
Discontinuous coverage may be an important scenario for NTN, especially at early stage when small number of satellites are in the orbits. It will be an issue how to handle UE’s transmission/repetition when there is discontinuous coverage. There are also other issues related to paging and UE sleeping discussed by RAN2. 
During the study item phase, we discussed [2] the issue of a data transfer using repetitions, which could potentially require longer time than the cell would be available. This issue still exist and would also be applicable to the discontinuous coverage scenario.
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Our understanding of the issue is as follows: For each HARQ process, LTE NB-IoT transmission time will be decided as repetition time * number of RU * number of slot in RU. When considering largest repetition time, number of RU, number of slot in RU defined in LTE, the maximum transmission time could be 0.5 ms * 128 * 10 * 16 = 10240 ms for 15kHz SCS or 2 ms * 128 * 10 * 16 = 40960 ms for 3.75kHz SCS. This time length could be larger than the time before UE need to handover or perform a cell reseletion with high speed satellite, where the coverage of one cell may be 50/7.56=6.61s based on assumption of 50km satellite beam diameter for set 1, or 234/7.56=31s for set 3 with 234km satellite beam diameter, resulting that UE can not complete the repetition before change of cell. In the discontinuous coverage scenario, it may lead to a situation where the current cell is available for 6-31 s after which there will be minutes or hours until the next satellite (and cell) is available.
Repetition continuation for the HARQ process should be considered and it should be guaranteed that the repetition from coverage of two cells should be able to be combined. Therefore, after a handover (eMTC) or RLF+ cell reselection (NB-IoT) the data transfer could continue instead of restarting. Candidate solution should be supported for IoT over NTN for both uplink and downlink data transfers and related candidate solutions could be evaluated and discussed in detail in the WI phase. 
As an example, Figure 1 provides an illustration of an uplink data transfer scenario. In the first step, the UE request uplink resources at the source cell. Based on the buffer status, channel status and remaining coverage time for the UE, the source cell determines that 8 repetitions are required, but that only 4 can be completed towards the source cell before it no longer covers the UE. Therefore, the source cell can initiate coordination with a certain target cell, such that when the UE reselects to the target cell, the target cell will provide an uplink grant for the remaining 4 repetitions. 
[image: ]
[bookmark: _Ref79140907]Figure 1 Illustration of continution of uplink data transfer between two cells.
If such functionality is not supported it will limit the number of repetitions, which the network can schedule in uplink and downlink, and therefore also the coverage, because the link budget depends on the number of repetitions. Furthermore, even if the number of repetitions for example only lead to transmission time, which is half of the coverage time (i.e. 3.3 s for the 50 km cell) this will result in the network only being able to schedule such UEs in the first half of the coverage time. This will limit the spectral efficiency and increase the latency.
Specifically, RAN1 can consider if such continiuation is feasible on the PHY layer in terms of keeping soft bits/repetition data, while solutions on higher layer RLC can also be envisioned. For the discontinuous coverage scenario it needs to be evaluated if it is feasible for UE and/or network to maintain the data, which has already been transferred, until the next cell becomes available.
Proposal 1: Solution of repetition continuation for HARQ process and combination of repetition from coverage of two cells, especially for LEO with high speed satellite movement, should be considered to address both continuous coverage mobility scenario and the discontinuous coverage scenario. 
Scenario 
It has been agreed that standalone scenario will be prioritized for IoT NTN in Rel 17. There are also other scenarios as inband, guard-band scenario, which may have shared spectrum with NR UE. However, in those scenario, the spectrum sharing between LTE IoT UE and NR UE may cause interference issue and impact performance of both system and UE. Considering the limited time for WI in Rel 17, it is preferred the discussion can be focused on support of standalone deployments.
Proposal 2: It is preferred to focus the discussion can be on support standalone deployments.  
Conclusion
In this contribution, we discusseddiscontinuous coverage and scenario, with our proposals presented as following:
Proposal 1: Solution of repetition continuation for HARQ process and combination of repetition from coverage of two cells, especially for LEO with high speed satellite movement, should be considered to address both continuous coverage mobility scenario and the discontinuous coverage scenario.
Proposal 2: It is preferred to focus the discussion can be on support standalone deployments.
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