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Design of Software Receivers for Global Navigation
Satellite System Navigation Signals Based on
the Tiered Differential Polyphase Code
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ABSTRACT

TDPC is one of proposed candidate ranging code for Korean satellite navigation system. The advantages of
TDPC in the frequency domain and its correlation superiority have been theoretically proven in previous studies.
However, despite the fact that the receiver for TDPC navigation signal should have a different structure than the
typical GNSS receiver, a suitable receiver has never been designed. The TDPC-based satellite navigation signal
has not been studied in detail on the receiver, so the validity of the navigation signal and the possibility of
continuous navigation have not been verified. Therefore, this paper proposes a receiver and navigation message

structure for GNSS navigation signal using TDPC. The designed structures are implemented in SDR and proved

H QT RSN Ys FsSlI AT} AUSHe TSI IPYESATAE el Ao FahEigisch

¢ First Author : (ORCID:0000-0002-4985-9946)DANAM Systems, R&D center, mhjin@danam.co.kr, %3]

°  Corresponding Author : (ORCID:0000-0002-9400-5157)Chungnam National University, Department of Electronics Engineering,
eesjl@cnu.ac.kr, A3]¢

* Chungnam National University, Department of Electronics Engineering, {jh_lee, j_ghee} @cnu.ac.kr

** (ORCID:0000-0002-6261-0010)Chungnam National University, Department of Radio & Information Communications Engineering,

jmahn@cnu.ac.kr, £A413]¢1
= E 1 201808-257-A-RN, Received August 22, 2018; Revised September 10, 2018; Accepted September 18, 2018

1784

www.dbpia.co.kr



A s A

M

F= 7k YA A A Al5e] Lz EYS] A7) AA

its validity by the simulation based software. From the simulation results, it is confirmed that the TDPC signal

can be acquired stably in weak signal environment by using the proposed receiver structure. Also, it is shown

that stable signal tracking is possible by using the theoretically decided tracking loop filter coefficient. Data

demodulation, pseudorange measurement generation, and navigation process are also possible using the proposed

receiver structure.
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Fig. 1. Generation structure of the TDPC satellite navigation signal
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