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Abstract In spite of the notable advancements of millimeter wave communication technologies, the 60
GHz Wi-Fi is still not widespread yet, mainly due to the high limitation of coverage. Conventionally,
it has been hardly possible to support a high data rate with fast beam adaptation while keeping
atmospheric beamforming coverage. To solve these challenges in the 60 GHz communication system,
holistic system designs are considered. we implemented an enhanced design LDPC decoder enabling
6.72 Gbps coded-throughput with minimal implementation loss, and our proposed phase-tracking
algorithm guarantees 3.2 dB performance gain at 1 % PER in the case of 16 QAM modulation and LDPC
code-rate 3/4.
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Fig. 1. Sequential search procedure with beam shaping
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Fig. 2. Adaptive beam selection with environmental
awareness based on learning operation
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Table 1. IEEE 802.11ad PHY specification
1 BPSK 1/2 2 385
2 BPSK 1/2 1 770
3 BPSK 5/8 1 962.5
4 BPSK 3/4 1 1155
5 BPSK 13/16 1 1251.25
6 QPSK 1/2 1 1540
7 QPSK 5/8 1 1925
8 QPSK 3/4 1 2310
9 QPSK 13/16 1 2502.5
10 160AM 1/2 1 3080
11 16QAM 5/8 1 3850
12 16QAM 3/4 1 4620
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