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1 Introduction
A new Study Item (SI) on “Study on Solutions for NR to Support Non-Terrestrial Networks” was approved in RAN#80 meeting [1] and further updated in RAN#82 meeting [2] and RAN#83 meeting [3] with the considered scenarios of transparent GEO satellite and transparent/regenerative LEO satellite (moving beam on earth) for pedestrian UEs and on board vehicle UEs in NTN. The objectives of this SI for physical layer are as follows.
· 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, we shared our views on uplink power control and CSI feedback for this SI.
2 Uplink Power Control
Uplink power control scheme in LTE/NR employs a combination of open-loop and closed-loop control to adapt to the characteristics of the radio propagation channel as well as overcoming inter-cell interference, thus to ensure the uplink channel and signals are received with required link quality [6][7]. The open-loop power control set a coarse operating point for the transmission PSD (power spectrum density) based on path-loss estimation. The FPC is used in open-loop power control considering the trade-off between the received signal power and the interference to the users in other cells. In NTN system, the path-loss will be large due to the long propagation distance and will require more transmission power, e.g., the free space path-loss will be 213.7 dB for GEO in Ka band and 182.6dB for LEO in Ka band(uplink at 30GHz) [8]. The inter-cell interference characteristics will also be different from terrestrial network due to the different beam pattern and frequency reuse scheme. Therefore, how to compensate for the path-loss and control the interference for different scenarios should be considered.
Proposal 1: How to compensate for the path-loss and control the interference in open loop power control for different scenarios should be studied.
In addition, the UE position information and the satellite ephemeris can be known in NTN network, thus the free space path-loss variations can be derived. Due to the long distance from the UE to the gNB on board, the path-loss difference from all UEs in a cell (spot beam) is not large for LEO case and can be negligible for GEO case, e.g., the free space path-loss will be 213.7dB, 214.1dB and 213.1dB for UE with 30°,10° and 90° elevation angle respectively for GEO case in Ka band, and will be  182.6 dB, 187.7dB and 177.7dB for UE with 30°,10° and 90° elevation angle respectively for LEO case in Ka band. Therefore, the path-loss difference among UEs at different position will not take dominant role in overall path-loss considering other attenuation factor and slow fading. Furthermore, there will be UEs without location information available. Therefore, in the first step, UL power control without UE location information should be studied. 
Proposal 2: UL power control without UE location information should be studied in the first step.
Furthermore, the closed-loop power control is to adjust the power around the open-loop operating point fast to track the channel variation as well as the interference level. The large propagation delay will also bring challenge on fast power control. For different scenarios, the one-way delay can range from ~6ms to ~272ms and a round-trip delay can range from ~12 ms to ~544 ms. Whether the power control can adapt to the fast fading channels and interference considering the different delay for different scenarios should be studied.
Proposal 3: The close loop power control performance should be studied with the different delay for different scenarios.
Moreover, HARQ disabling are discussed as one important topic [4], when HARQ is disabled, the operation point should be improved to guarantee the reliability. Therefore, how the power control behaviour will be when HARQ is disabled should also be studied.
Proposal 4: The power control behavior should also be studied when HARQ is disabled.
3 CSI feedback
The round-trip delay is 12.88ms for regenerative LEO, 25.76ms for transparent LEO, and 541.14ms for transparent GEO. Therefore, the downlink UE scheduling in transparent/regenerative LEO might be beneficial from short-term channel measurement information, while it is probably more realistic to use long-term channel measurement information for downlink UE scheduling in transparent GEO. Whether the existing CSI measurement/reporting mechanism in NR needs to be enhanced for NTN could be for further study.  
Proposal 5: Whether the existing CSI measurement/reporting mechanism in NR needs to be enhanced for NTN could be for further study.
4 Conclusions
In this contribution, we share our views on uplink power control and CSI feedback for NTN with following proposals.
Proposal 1: How to compensate for the path-loss and control the interference in open loop power control for different scenarios should be studied.
Proposal 2: UL power control without UE location information should be studied in the first step.
Proposal 3: The close loop power control performance should be studied with the different delay for different scenarios.
Proposal 4: The power control behavior should also be studied when HARQ is disabled.
Proposal 5: Whether the existing CSI measurement/reporting mechanism in NR needs to be enhanced for NTN could be for further study.
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