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Abstract

In order to supplement the limitations of the fifth-generation New Radio (5G NR) standard and to introduce the non-terrestrial
network (NTN) smoothly, the 3rd Generation Partnership Project (3GPP) intends to define an NTN standard based on the 5G NR
standard to integrate the terrestrial network (TN) and NTN specifications. In this article, the current situation for this standard movement
is summarized, and a method of implementing terminal modem software to which it is applied is presented. Although it supports
individual characteristics of TNs and NTNS, it is designed as an integrated terminal software structure to implement software that reflects
characteristics that follow the specifications of the same base. For effective implementation, considerations in designing a terminal
software structure and the advantages and disadvantages when designing an integrated terminal software structure are summarized, and
actual design structures reflecting them are presented. In addition, the limitations of the current 3GPP terrestrial/non-terrestrial integrated
standard are discussed, and global progress on future directions is summarized.
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Table 2. Advantages and disadvantages of implementing various types of wireless access software.

Per each wireless

Advantages Disadvantages
access technology g 8

Difficulty reflecting individual wireless access characteristics.

— It can be overcome by subdividing and implementing
it so that flexibility is secured, but it is difficult to
establish a standard for subdividing (quantitative rules
must be established before design/implementation).

— Requires backward/forward compatibility support by
access technology

Efficient resource utilization (economic -effectiveness-
Integrated method | time, physical resources, maintenance management)
(proper for — Basic actions (SYNC, RX/TX) that must be per-
integrated standard formed in wireless access are characterized by
orientation) similar order/procedure and are therefore appli-
cable to other access environments

Waste of time, physical resources, unnecessary redundant
Possible to optimize software design/implementation | use of resources, and difficulty in maintenance mana-

Separated method | for individual wireless access characteristics. gement.
(traditional way) | — High degree of freedom in development without | — Required redundant implementation of similar functions.
considering compatibility All codes of same funtions need to be corrected in

case of an error.
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