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[bookmark: OLE_LINK2][bookmark: OLE_LINK1]Introduction
[bookmark: OLE_LINK63][bookmark: OLE_LINK64][bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK71][bookmark: OLE_LINK72]The following agreement related to discontinuous coverage was achieved:
[bookmark: OLE_LINK38][bookmark: OLE_LINK43]In RAN2# 116bis-e meeting:
The contents of the ephemeris / assistance info for non-continuous coverage:   
Confirm that we Reuse the satellite ephemeris orbital parameters, already agreed for UL pre-compensation, for multiple satellites (Ref L1 params from R1). 
FFS on the maximum number of satellites, whose ephemeris information will be provided. 
FFS whether avg ephemeris (using same format as instant) + alamanc can be used (Gatehouse Proposal)
FFS how to signal this (new SIB for this particular purpose, dedicated signalling). 
FFS if to introduce additional new parameters like satellite footprint reference point on ground, satellite coverage radius etc.
We still need to decide on whether additional new parameters like satellite footprint reference point on ground, satellite coverage radius can be used. In this paper, we focus on the open issues on UP and discontinuous coverage, and give our view on these issues. 
Discussion
Discontinuous Coverage
[bookmark: OLE_LINK65][bookmark: OLE_LINK66][bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK69][bookmark: OLE_LINK70][bookmark: OLE_LINK75][bookmark: OLE_LINK76][bookmark: OLE_LINK5][bookmark: OLE_LINK10][bookmark: OLE_LINK15][bookmark: OLE_LINK16]According to the agreements above, for quasi-earth fixed cell, the starting-time of (incoming) satellite’s coverage and the end-time of serving satellite’s coverage are provided to UE for coverage discontinuity prediction. However, in some cases, the starting-time of (incoming) satellite’s coverage and the end-time of serving satellite’s coverage are not enough. 


[bookmark: _Ref92357609]Figure 1 coverage discontinuity prediction
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]For example, as show in Figure 1, at time T1, the cell belongs to Satellite 1 covers area A, the cell belongs to Satellite 2 covers area B. And there are two UEs in area B, UE1 at cell center and UE2 at cell edge. At time T2, Satellite 2 becomes covering area C, Satellite 1 becomes covering area D, which has the same size of area A and is included in area B. In this case, at the time T1, both UE1 and UE2 can receive the starting-time of the incoming satellite through Satellite 1, however at the time T2, UE1is within the coverage of the cell of Satellite 1, while UE2 is not. 
[bookmark: OLE_LINK19][bookmark: OLE_LINK20]Therefore, for quasi-earth fixed cell, if the scope of the incoming cell is not smaller than the scope of the current serving cell, the starting-time of the incoming satellite and the end-time of the serving satellite’s are enough for coverage discontinuity prediction. Otherwise, some more information is needed. 
[bookmark: OLE_LINK46][bookmark: OLE_LINK49][bookmark: OLE_LINK21][bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: OLE_LINK26]Observation 1:  for quasi-earth fixed cell, if the scope of the incoming cell is not smaller than the current serving cell, the starting-time of the (incoming) satellite’s coverage and the end-time of the serving satellite’s coverage are enough for coverage discontinuity prediction.
In other cases, for earth-moving cell, or for quasi-earth fixed cell with the scope of the incoming cell smaller than the current serving cell (for example, the network are composed by LEO cells and MEO cells, which have different ground area scopes). Since the staring-time of the (incoming) satellite’s coverage is different between UEs, that UE has to predict the incoming time by itself. For this purpose, the reference location and radius of the cell are also needed. 
[bookmark: OLE_LINK52][bookmark: OLE_LINK53][bookmark: OLE_LINK50][bookmark: OLE_LINK51]Observation 2:  for earth-moving cell, or for quasi-earth fixed cell with the scope of the incoming cell smaller than the current serving cell, the reference location and radius of the cell are also needed for coverage discontinuity prediction. 
Based on the discussion above, we propose that:
[bookmark: OLE_LINK34][bookmark: OLE_LINK35]Proposal 1: for coverage discontinuity prediction:
· [bookmark: OLE_LINK36][bookmark: OLE_LINK37]For quasi-earth fixed cell, if the scope of the incoming cell is not smaller than the current serving cell, only the starting-time of (incoming) satellite’s coverage and the end-time of serving satellite’s coverage is used.
· For other cases, the reference location and radius of the cell are also needed.
UP aspect
Except for per-discussion email [1], the following open issue should be also discussed for User Plane:
· Whether SR can be triggered if there is no available or sufficient UL-SCH resources for the triggered TA reporting
A similar issue is also discussed in NR NTN [2], the opponent of the above issue consider that the drawback of SR/RACH triggering from UE is that the UE will send periodically TA report when it exceeds the threshold even when there is no data to send, which will cause much overhead especially given that all UEs within the cell will be sending this. 
The supporter gives the comment that the overhead can be reduced based on proper NW configuration, for example, configuration of a relatively large UE-specific K_Offse. Meanwhile, the TA reporting is important for NW to configure UE-specific K-offset. If UE does not send the updated TA report when there is no UL-SCH resource, NW may schedule the UE with cell-specific K value, it would make the whole K_offset mechanism useless. 
For the case that there is no available or sufficient UL-SCH resources for the triggered TA reporting, if there is UL data need to be sent at the same time, the BSR and then SR can be triggered as legacy. Conversely, if there is no uplink data and no SR to be triggered, the network can schedule the UE with cell-specific K_offset. However, the immediate TA report can help the network schedule the UE more efficient. Therefore, we can wait the conclusion of NR NTN for this issue.
Proposal 2: Wait for NR NTN agreements on whether SR can be triggered if there is no available or sufficient UL-SCH resource for the triggered TA reporting.
Conclusion
[bookmark: OLE_LINK60][bookmark: OLE_LINK58][bookmark: OLE_LINK59]In this contribution, we discussed the open issues on UP and discontinuous coverage, and based on the discussion, we give the following observations and proposals:
[bookmark: OLE_LINK47][bookmark: OLE_LINK48]Observation 1:  for quasi-earth fixed cell, if the scope of the incoming cell is not smaller than the current serving cell, the starting-time of the (incoming) satellite’s coverage and the end-time of the serving satellite’s coverage are enough for coverage discontinuity prediction.
Observation 2:  for earth-moving cell, or for quasi-earth fixed cell with the scope of the incoming cell smaller than the current serving cell, the reference location and radius of the cell are also needed for coverage discontinuity prediction. 
Proposal 1: for coverage discontinuity prediction:
· For quasi-earth fixed cell, if the scope of the incoming cell is not smaller than the current serving cell, only the starting-time of (incoming) satellite’s coverage and the end-time of serving satellite’s coverage is used.
· For other cases, the reference location and radius of the cell are also needed.
[bookmark: _GoBack]Proposal 2: Wait for the NR NTN agreements on whether SR can be triggered if there is no available or sufficient UL-SCH resource for the triggered TA reporting.
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