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1. Introduction
At the RAN#80 meeting the new study item on Non Terrestrial Networks (NTN) was agreed [1], the study item description document can be found in [2]. Objectives of the study item related to physical layer are copied below. 
	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 physical layer control procedures for NTN are discussed including UL power control and CSI feedback procedure.
2. Discussion
2.1. UL power control
Considering large cell size for NTN (up to 1000 km for GEO satellites according to [4]), difference in altitude for NTN terminals (e.g. sea level altitude for a high speed train and 10000 m altitude for an airplane) and different antenna gain for different UE positions within the cell, UL signal power at the receiver onboard of spaceborne vehicle can differ significantly for different UEs. In order to achieve target UL signal power, open-loop power control should be used for NTN. Open-loop power control allows to compensate path loss by adjusting UE transmission power according to the path loss measured from DL signals. Target signal power level for UL transmission (operation point) is controlled by the network using higher-layer configuration. 
Currently it is not clear if the operation of open-loop UL power control is impacted by large propagation delay and high Doppler frequency shift of spaceborne vehicles. Hence, we propose to further study aspects related to open-loop power control for NTN.
Proposal 1: 
· Open-loop power control should be used for NTN to compensate path loss and adjust signal power to target level via higher-layer configuration
· Aspects related to operation of open-loop power control for NTN should be further studied by RAN1
In addition to open-loop power control, closed loop power control can be used to dynamically adjust UL transmission power to track channel variation or adjust UL interference level. Due to specific factors such as long propagation delay and/or high mobility of NTN terminal and spaceborne vehicle, closed loop power control may require enhancements. For example, extension of range of UL transmission power adjustment indicated by one TPC command can be considered to reduce the number of TPC command transmissions. 
Observation 1:
· Enhancements of closed loop power control may be needed considering long propagation delay and/or high mobility of NTN terminal and spaceborne vehicle
· Extension of range of UL transmission power adjustment indicated by one TPC command can be considered to reduce number of TPC command transmissions
2.2. CSI feedback
CSI feedback is used in NR in order to assist precoding, link adaptation and scheduling operations. For terrestrial cellular systems CQI provided by the UE via CSI feedback allows to properly select modulation and coding scheme (MCS) for DL transmission with a given target BLER. For NTN CQI received by the spaceborne vehicle may be outdated due to channel aging considering high propagation delays and high mobility of NTN terminal and spaceborne vehicle. Considering the above, reliability of CSI feedback should be further studied by RAN1. 
Proposal 2:
· Study the reliability of CSI feedback for NTN considering large delays and high mobility of NTN terminal and spaceborne vehicle
In some cases variation of signal power at the receiver of NTN terminal may be predicted based on information of NTN terminal mobility and mobility of spaceborne vehicle. In case such information is available at the gNB, MCS for DL transmission can be predicted based on the previous CQI feedback from the NTN terminal. 
Proposal 3: 
· [bookmark: _GoBack]Consider MCS prediction at the gNB using information on mobility of NTN terminal and spaceborne vehicle
3. Conclusion
In this contribution physical layer control procedures for NTN are discussed including UL power control and CSI feedback. The following proposals and observations were made.
Proposal 1: 
· Open-loop power control should be used for NTN to compensate path loss and adjust signal power to target level via higher-layer configuration
· Aspects related to operation of open-loop power control for NTN should be further studied by RAN1
Observation 1:
· Enhancements of closed-loop power control may be needed considering long propagation delay and/or high mobility of NTN terminal and spaceborne vehicle
· Extension of range of UL transmission power adjustment indicated by one TPC command can be considered to reduce number of TPC command transmissions
Proposal 2:
· Study the reliability/robustness of CSI feedback for NTN considering large delays and high mobility of NTN terminal and spaceborne vehicle
Proposal 3: 
· Consider MCS prediction at the gNB using information on mobility of NTN terminal and spaceborne vehicle
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