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Performance Analysis of HDR-WPAN System with MIMO Techniques
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ABSTRACT

In this paper, we proposed reliability and capacity enhancement methods for IEEE 802.15.3 HDR-WPAN (High Data Rate-Wireless
Personal Area Network) system which is currently getting an interest in home network technology adopting a MIMO technique. We also
analyzed performance of the proposed system through a computer simulation. The HDR-WPAN system using V-BLAST algorithm,
transmitting the different signal vector to each other’s sub-channel, can get the transmission speed of more than 110Mbps using two Tx/Rx
antenna without bandwidth expansion in TCM-64QAM mode. Also the proposed system has reliability of 104 at Eb/ NO=35dB under the
Rayleigh fading channel in case of two Tx/Rx antenna with MMSE algorithm. The HDR-WPAN system adopting V-BLAST method has its
drawback which is very complicated to determine the decision-ordering at the receiver. But, the proposed system enhances the transmission
capacity and reliability without extra bandwidth expansion by sending data streams to multiple antennas.
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Table 1. Modulation type, coding, and data—rate of
HDR-WPAN system.

Modulation type Coding Data Rate
QPSK 8-state TCM 11 Mbyps
DQPSK none 22 Mbps
166QAM 8-state TCM 33 Mbps
32-QAM 8-state TCM 44 Mbps
64-QAM 8-state TCM 55 Mbps

HDR-WPAN A] A~ €19 PHY T 9& 4712 A1
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QPSK ¥z A 7|EA 57t Het ddol e 2P EHE
%7)318}7) Y%t seedid, PHY S W29l L ¢) #o] 2
=9 Zo|7t ¥gHH, Frj= CCITT CRC-16 HCS
(Header Check Sequence) 2 B 1 th €| Al & =)o)
o] gofl JA5t0, EdYA =7 A £ AYEA
& REE g Ho2EE A 64 octets, A T 2048
octets S A Y5t B EAHO 2 3 4 octetsZ A 9]
3 A o} 2044 octets7}R] AH& 7} 581}

FCS +{rame payload] [MAC header ]

[FCS + frame payload) [MAC header [ PHY header |

A
[FCS «frame payload] HCS [ MAC header | PHY header |

[SBIFCS +frame payload] HCS [ MAC header | PHY header | Preambile]

______ N N N MO B

+ at desired rate, 22, 33, 44 01 55 Mbis o 22 Mbis DOPSK » 22 Mbi QPSK |

[TSTSBIFCS + frame payload| HCS | MAC header | PHY header | Preamble |

Last over First over
the air the air

3 122, 33, 44, 55Mbps &S =
Fig. 1. Frame format for 22, 33, 44, 55
transmission.
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[FCS + frame payload) [ MAC header]
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|ECS + frame payload] [HCSTMAC header rFHv header [Preamble ]

)

PHY+MAC

IFCS +frame p1yloaJ PHY + MAC | Pmamblel

header + HCS | header + HCS
T OMweoPSKTOM £ 122 Ms DOPSK
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Fig. 2. Frame format for 11Mbps transmission.
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Table 2. Simulation parameters.

Parameter Value
Modulation TCM-16QAM(33Mbps)
(data rate) TCM-32QAM(44Mbps)
TCM-64QAM(5S5 Mbps)
Channel encoder 8-state convolutional code
#of Antenna 2Tx-2Rx, 3Tx-3Rx, 4Tx-4Rx
Decoder Algorithm Viterbi, ZF, MMSE
Frame length 1250ctets, 1000packets
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