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1 Introduction
RAN#80 approved a new SI on solution evaluation for NR to support Non-Terrestrial Network [1]. The objectives of the SI for physical-layer and high-layer are reported 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.
In this contribution, we discuss the issues on physical layer control procedure for NTN. 

2 Discussion on the physical control procedure

2.1 Issues on Power control
In NR, the UL power control is mainly used for handling the interference among UEs in the same of adjacent coverage due to the near-far phenomenon and also used to guarantee the SINR is large enough to meet the transmission requirements. In NTN, the coverages provided by an aerial vehicle are much larger than the coverage of cellular network and the distance between each UE is so large that the near-far phenomenon will not exist. Hence, the UL power control in NTN is mainly used for handling the SINR issue within large propagation loss.
Observation 1: In NTN, the near-far phenomenon will not exist, the UL power control is mainly used to compensation the large path loss.

The motion of aerial vehicles and UE will lead to the variation of distance between gNB and UE. With different distance, the different transmission power is need which informed by gNB in cellular network. Because of the propagation delay in cellular network is small, it always considered as negligible. In NTN the propagation delay is much larger than cellular network and the signal of power control cannot be received by UE in time. If the power control procedure is handled only by close-loop method, the mismatch caused by large propagation delay will degrade the performance. 

The variation of distance between UE and gNB need corresponding different transmission power. With the information of UE position and ephemeris, the variation of distance can be estimated at UE side. Based on the estimated distance variation, the transmission power could also be estimated like the TA value estimated mentioned in [1]. With this pre-estimated open loop method, the transmit power can match the path loss properly. And the two open loop method may be done simultaneously which could reduce the processing time at UE side.
Proposal 1: In power control procedure of NTN, the open loop method should be used.
The main principle of adopting this open-loop method in power control procedure is guaranteeing the robustness of transmission. Hence the transmit power estimated should be conservative although it may lead to low energy efficiency. In the close loop procedure, the signal may not inform the power directly but it may indicate the open loop procedure. With the indication, it may improve the efficiency of the conservative power estimated.

Proposal 2: The open loop procedure used for power control should be conservative to guarantee the robustness of transmission.
2.2 Issues on ACM mechanism
The ACM (Adaptive coding and modulation) mechanism is used for the scheduling to against the fading of wireless channel. Based on the channel state reported by UE and the transmission target, gNB notify the proper coding and modulation scheme to UE. The CSI must match with the ACM scheme perfectly, otherwise the performance of throughput or the BLER will not reaching the demand even seriously degraded. In NR, the CSI report can be either periodic with multiple periodicities or aperiodic based on the indication of gNB. 

To match the CSI and ACM scheme, the CSI report must be received by gNB in time. In cellular network, the propagation delay could be ignored, so that the CSI accurate reflect the actual wireless channel. However, due to the long propagation delay, the CSI report through the long journey cannot proper reflect the wireless channel status that the signal will transmit on. 

To solve this problem, some solutions can be considered.

In order to guarantee the robustness, it may take the ACM scheme that used for the worst wireless channel statue. No matter what kind fading happens on the wireless channel, it always transmits successfully.

Adopting the worst channel statues will seriously reduce the throughput that we do not want to happen. Because of the long propagation delay, the gNB can only receive an aging CSI report. Although the aging CSI cannot reflect the actual wireless channel status, we can do some inference based on the aging CSI which have close contact with the actual channel status. Some other aspect information may provide assistance to the estimation, e.g. weather report, the previous transmission successful probability and any other information that can help do the channel status prediction. The principle of this method is also conservative like the operation in power control procedure.

The inference of the CSI may improve the level of matching between CSI and ACM scheme. 

With this method, the transmission can nearly adopt the maximum throughput which can improve the spectrum efficiency obviously compared with the most conservative ACM scheme.
Proposal 3: Adopting the CSI inference based on CSI report may improve the level of matching between CSI and ACM scheme.
3 Conclusions
Observation 1. In NTN, the near-far phenomenon will not exist, the UL power control is mainly used to compensation the large path loss.
Proposal 1: In power control procedure of NTN, the open loop method should be used.
Proposal 2: The open loop procedure used for power control should be conservative to guarantee the robustness of transmission.
Proposal 3: Adopting the CSI inference based on CSI report may improve the level of matching between CSI and ACM scheme.
4 Reference
[1] RP-181370, Study on solutions evaluation for NR to support Non-Terrestrial Network, RAN#80.

1

