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ABSTRACT

This paper describes the physical layer modem structure of Giga KOREA 5G system which is being
developed by ETRI as a 5G telecommunications prototype. The objective of Giga KOREA 5G system is
supporting maximum 100 Gbps data rate for each cell with wide-bandwidth baseband station and mobile station
prototypes in mmWave (10~40 GHz) environment. To achieve this objective, its physical layer is composed of
high performance baseband station as well as mobile station and their OFDM TDD modems. The important
features of Giga KOREA 5G physical layer are carrier aggregation, multiple receiving beam searching in mobile

station, high data rate channel encoder and decoder and high speed modulation and demodulation functions.
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Fig. 1. The concept of Giga KOREA 5G system.
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Fig. 2. The Carrier Aggregation of Giga KOREA 5G
system.
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Table 1. Parameters of G1ga KOREA 5G
Parameters Value

Bandwidth per FA (MHz) 125
Sampling frequency (MHz) 184.32
Subcarrier spacing (kHz) 180
Number of subcarriers per FA (total) 694
FFT size 1,024
OFDM symbol length (us) 5.56
Cyclic prefix length (Samples) 128
Subframe length (us) 200
Z:;rfr;l;re;eof samples during 1 ms 184,320
Number of OFDM symbols per
subframe 32
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system.
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Fig. 4. The data channel receiver of Giga KOREA 5G.
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Fig. 5. The control channel receiver of Giga KOREA
5G.
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aWEE %
631 7 7t AR AN Al AL AL} A
$9 A A FEE Hela gir)

7|A = v Fdgh v Al F3sh] ¢
53715 ARSSkaL alvt A7e] FAY 450 Mbps<]
Ael-8=s 7, dlole A Blu Fust 2 &
=3}, A|eJxdL Tail-biting convolutional codes
(TBCC) #-33} & nleM] 55315 o]&3ich B1
t]FH-S Maximum Log-MAP W o2 =i}
010 7% go] A H5317]% 8702 FA 91H< A
2lap7] el A3k 7o) A EBa3lr] 8707) Bl
2% m5S Holw 9l A B33P dolg A
9 Bzr|e] BxAsel LLR #HE tiel
Low-Voltage Differential Signaling (LVDS) d-&
o] gato] F4lghel.

ata | Code Block Code Block oo Code Block Codesiock | [ro o] oma L
Chann De- Rate Decoder CcRC De- CRC Remover [Message.
| concatenator De-matcher ecoder Remover Sementation emover | Message ¢

CRC Remover (200

Control
ool Information Contrl,
Decoder 9

Data Channel ,————— Data Message

Control Channel,| Channel | Control Message

Control Channel,] Decoder | Control Message:
{ e
1 chamner |
| Decoder |
| chamel |
7 Decoder |
| channel [
Y Decoder |
o |

Rus

modulator —
] chamner |
| Decoder |
o o |
—
| chamer |
7 Decoder |
|
—
| channel |
Y Decoder |
o |
—
1 chamner |
| Decoder |

a8 8. A H3spe] 2
Fig. 8. The channel decoder of Giga KOREA 5G.
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Fig. 9. The user equipment structure of Giga KOREA 5G.
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