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Introduction
A new work item on “Solutions for NR to support non-terrestrial networks (NTN)” was approved in RAN#86 and objectives of the work item are as follows [1],

Enhancing features to address the identified issues due to long propagation delays, large Doppler effects, and moving cells in NTN, the following should be specified (see TR 38.821):
· Timing relationship enhancements[RAN1,RAN2]
· Enhancements on UL time and frequency synchronization [RAN1,RAN2]
· HARQ
· Number of HARQ process [RAN1]
· Enabling / disabling of HARQ feedback as described in the TR 38.821 [RAN1&2]

In addition, the following topics should be specified if beneficial and needed
· Enhancement on the PRACH sequence and/or format and extension of the ra-ResponseWindow duration (in the case of UE with GNSS capability but without pre-compensation of timing and frequency offset capabilities) [RAN1/2].
· Feeder link switch [RAN2,RAN1]
· Beam management and Bandwidth Parts (BWP) operation for NTN with frequency reuse [RAN1/2]
· Including signalling of polarization mode
In this contribution, we discuss the other issues for NTN.
Additional evaluation assumption
1 
2 
2.1 
2.2 
In [2], the path loss model due to woodland, e.g., forest, is provided for satellite communications. Fig. xx shows the illustration of woodland with vegetation path length, , average tree height, , height of the Rx antenna over ground, , radio path elevation, ,, and distance of the antenna to the roadside woodland, . According to the measurement from Austria [2], the model for the attenuation loss, L, can be modeled as

where f, d,  denote frequency (MHz), vegetation depth (m), and elevation angle (degrees), respectively. For example, for 1.6 GHz frequency, and vegetation depth 10 m, and 30° elevation angle, the attenuation loss can be modeled as 9.37 dB. 
[image: ]
Figure 1: Representative radio path in woodland with vegetation path

Proposal 1. The attenuation loss due to forest is reflected for evaluations. 
Other enhancements
Power control can be categorized into open loop and closed loop depending on whether feedback is applied. For NTN, open loop power control without feedback seems more suitable considering the long propagation delay. For open loop power control, UE should be allowed to adjust/predict its own transmission power not only based on DL measurement, e.g., pathloss measurement but also other available information, such as gNB ephemeris and UE trajectory. 
Proposal 2: In open loop power control, UE should be allowed to predict its own transmission power not only based on DL measurement, e.g., pathloss measurement but also other available information, such as gNB ephemeris and UE trajectory.
Closed loop power control can also be supported in addition to open loop mechanism. For certain types of NTN, e.g., GEO satellite, it is static relative to the earth. In this case, the change of path loss with respect to time will be slow. Therefore, closed loop (and open loop) power control can benefit if the UE can get the information of what type of the gNB is. Moreover, the distance between the different UEs and the serving gNB actually does not differ much considering the long distance, e.g., 35786 km for GEO satellite. In this regard, the transmission power of different UEs can be adjusted as a group with a reference UE transmission power. In addition, a mechanism to disable closed loop power control should be considered. 
Proposal 3: Closed loop power control should be supported in NTN and a mechanism to disable closed loop power control should be considered.
Conclusions 
In this contribution, we discussed the other issues for NTN. Our proposals are summarized below.
Proposal 1. The attenuation loss due to forest is reflected for evaluations. 
Proposal 2: In open loop power control, UE should be allowed to predict its own transmission power not only based on DL measurement, e.g., pathloss measurement but also other available information, such as gNB ephemeris and UE trajectory.
Proposal 3: Closed loop power control should be supported in NTN and a mechanism to disable closed loop power control should be considered.
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