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1 Introduction
According to the approved SI on NR to support non-terrestrial network (NTN) [1], following aspects from RAN1 perspective will be studied:
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 this contribution, issues related to the CSI feedback and potential enhancements are in NTN has been discussed.
2 Discussion on the enhancement for CSI report  
In general, the reliability and efficiency of DL transmission are determined by the accuracy of corresponding channel state information which are obtained by either UL measurement or feedback from UE. In existing system, especially for the case with paired spectrum, the CSI report can be conducted in either periodic/semi-persistent or aperiodic based on the requirement. More specifically, different periodicities are supported for periodic report considering the tradeoff between overhead and timeliness of the report, which mainly relays on the stability of channel (e.g., determined by the movement of UE). 

However, in NTN system, as identified in [1], the validity of the traditional CSI feedback mechanism impacted by the RTT due to the larger separation distance between satellite and terminals on the ground. For example, as shown in Figure 1 with assumed transparent payload at satellite, the time offset between the CSI feedback from UE and the reception of corresponding DL scheduling within the coverage will be determined by the distance among satellite, ground station and terminal, respectively. In case of altitude of satellite equating to 1200 km, the maximal RTT will be up to 41.75ms [1].In this case, the accuracy of MCS assignment of DL scheduling will be impacted due to the CSI aging. 
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Figure 1 Illustration of UL feedback of CSI for NTN
Observation 1: The validity of channel state information will be impacted due to the large RTT for NTN
For handling the aforementioned issue, the characteristic of NTN channel should be considered. More specifically, in this case, the propagation will be mainly dominated by limited paths with larger Doppler shift and spread due to the high mobility and less impacts of local scatterers, especially for the case with terminal by using VSAT-alike antenna, which will lead to the lower number of supported RANK for transmission than the traditional cellular system as well as the relative stable pattern of channel variation in time domain. Then, the influence of channel aging can be reduced if corresponding adjustments is autonomously conducted at BS according to the channel report with parameters used to mode the changes of channel.
Proposal 1: Introduction of the prediction of CSI within CSI report should be considered for NTN system.
3 Conclusions
To support efficient TA maintenance in NTN system, potential enhancement with consideration of the characteristics of transmission are discussed in this contribution with following proposals：
Observation 1: The validity of channel state information will be impacted due to the large RTT for NTN.

Proposal 1: Introduction of the prediction of CSI within CSI report should be considered for NTN system.
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