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1 [bookmark: _Ref298777854]Abstract
This document describes the rationale and proposed choice between Time-Division Duplex (TDD) and Frequency Division Duplex (FDD) for NTN applications.
2 Problem Statement
Most of the existing satellite systems operates in the frequency bands designated for FDD, with defined transmit direction.  NTN systems using these frequency bands in TDD may cause interference to the satellites.  NTN systems using these frequency bands in FDD may also cause interference if the transmit direction is inconsistent with the defined transmit direction of the satellite systems.
NTN terminals using GEO satellite systems can experience a one-way propagation time of 240 msec at minimum, 270 msec at maximum between UE and satellite basestation.  This long delay may cause it difficult and inefficient for TDD operation.
The one-way propagation time for a LEO satellite systems with a typical 1000 km orbit is a continuously changing variable between 3 msec when the satellite is directly overhead, and 10 msec when the satellite at first appears in view and at last disappears at horizon.  If operating in TDD, NTN terminals using such satellite systems must deal with the variable propagation delay.
HAPS operating in these frequency bands also used by satellite systems may create interference to the satellite systems if HAPS are either operating in TDD, or in FDD but at the opposite direction of the satellite systems.
Interference in any of the cases must be avoided.
3 Proposals
Proposal 1. GEO and LEO satellites operating in Frequency Division Duplex (FDD) shall use the satellite transmit and receive frequency bands allocated.  The user terminals shall use the respective transmit and receive bands as allocated.
Proposal 2. Satellite systems and user terminals operating in Time Division Duplex (TDD) shall use the satellite frequency bands allocated for TDD operation exclusively.
Proposal 3. HAPS may use either TDD or FDD in the frequency bands not shared with satellites. HAPS shall use FDD in the same direction as GEO or LEO when they are sharing the frequency band with the satellites using FDD.
