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A new SI on solutions evaluation for NR to support Non-Terrestrial network has been approved in RAN #80 plenary. RAN1 needs to identify the potential impacts and study the related solutions on physical layer. The target work was approved in RAN #83 with the update as follows [1].
Physical layer
Consolidation of potential impacts as initially identified in TR 38.811 and identification of related solutions if needed  [RAN1]: 
· Physical layer control procedures (e.g. CSI feedback, power control)
· Uplink Timing advance/RACH procedure including PRACH sequence/format/message
· Making retransmission mechanisms at the physical layer more delay-tolerant as appropriate. This may also include capability to deactivate the HARQ mechanisms.
Performance assessment of NR in selected deployment scenarios (LEO based satellite access, GEO based satellite access) through link level (Radio link) and system level (cell) simulations [RAN1]


In the RAN1 #97 meeting, there were some agreements on simulation assumption and other system operation procedures. For the satellite system, one essential issue is how to use the ephemeris and UE location information, but this issue has not be analyzed comprehensively for its benefits and possible problems.   

Discussion 
Ephemeris information acquisition
Ephemeris information is necessary to derive the satellite orbit position and its trace for UE and gNB. If without ephemeris information, time synchronization and frequency synchronization are impossible for UE to camp to one network. For GEO case, the satellite position related to ground is fixed, in this case, once the ephemeris information is gotten, UE could be easy to connect the network and no need additional action to track ephemeris information change. However, for LEO system, the satellite position is always changed, then the ephemeris information may not be correct if no regular updating. It will impact UE initial access, and also impact its TA maintenance.
Hence, we think the following issues should be studied:
· How to acquire the ephemeris information when UE is in Power Off?
When UE is shut down, the satellite orbit might be changed, obviously, if UE wants to re-connect the network after a few days, the situation is a bit challenging. In order to conduct effective initial access, the ephemeris information acquisition should be studied.
· How to get the latest ephemeris information when UE has connected the network? 
When UE has connected the network, the ephemeris information is used to assist handover and TA maintenance, so it is still necessary to make regular updating the ephemeris information. However, how to acquire the latest ephemeris information is one basic question for satellite network operation. 

Ephemeris information accuracy 
If ephemeris information is out of date in the initial access, the satellite orbit position may not be correct, consequently, it will incur some troubles in the initial access, especially in Doppler shift and TA calculation. Another aspect is that what is the reasonable requirement for ephemeris accuracy? Different accuracy level will impact NTN system design, including the PRACH, TA updating, RRM configuration and handover etc. When the ephemeris information comprises of some errors, every related operation should be checked for its robustness. Actually it may impact all operations of one UE from initial access to disconnecting the network. In this context, we should think about it more carefully for UE synchronization, TA estimation, handover etc based on certain ephemeris information error level.
Proposal 1: NTN system design should take into account ephemeris information error to make system more robust.

UE location acquisition
Different from TN system, UE location is a kind of important information for NTN system. In LEO system, due to satellite moving, Doppler shift and timing offset should be carefully compensated. In addition to ephemeris information, UE location can help UE and network to identity UE being in cell edge or cell center, and help to calculate the Doppler shift and TA. If without UE location information, UE is not able to get accurate TA and Doppler shift, which makes it difficult in the PRACH design and Doppler compensation. If network can’t get the UE location, the RRM measurement, handover, and paging operation would be a bit complicated. In the LEO system, frequent handover requires network smartly to configure RRM measurement and radio resource management. If a network can’t get the UE location information, the system will consume larger overhead to mandate frequent RRM measurement and reporting. Obviously, UE location acquisition for UE and network is beneficial to system operation. Due to the popularity of GNSS operation, a UE owing positioning capability could be assumed as one fundamental condition. From the technical prospective, how to acquire the location information is up to UE implementation, but the capability with positioning capability should be taken as the baseline.
 
Proposal 2: UE location awareness in both UE side and network side should be assumed as the baseline for NTN system operation.

Conclusions
In this contribution we made one rough analysis for the acquisiton and possible errors of ephemeris information and loaction information. Based on the analysis, the following proposals are provided:  
Proposal 1: NTN system design should take into account ephemeris information error to make system more robust.
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