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Performance Analysis for Ultra-high Rate Millimeter Wave Wireless
Local Area Network Communication Systems
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Abstract: IEEE 802. 11aj is a standard of next generation wireless local area network( WLAN) for millimeter wave band
(45GHz) of China. A structure of physical layer and a structure of transmitter are designed for communication system. This
paper made a research on a new scheme of cyclic shift diversity for IEEE 802. 11aj standard. The scheme can achieve good
performance without additional effort at the receiver. In addition, this paper made an analysis on the performance of all

modulation and coding schemes. In conclusion, in order to limit the transmitting power at 20dB, the 16-QAM modulation of

rate-1/2 could achieve high throughput ensuring the PER performance at the same time.
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Fig.1 MIMO communication system model
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Fig.2 Impulse response of channel model
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Fig.3 Block diagram of the transmitter in IEEE 802. 11aj OFDM mode
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(i Bil]
R R
Nipscs AT E A LR AL
Nep 4~ OFDM 5T I 48 T B 8k
Ngp H~ OFDM 57T 1) S48 F R 5k
Negps £~ OFDM 15 7T 1) b b R4
Noges 3> OFDM {5 7T ) H L 54k
£2 AR OFDM S40MHz MCS 23

Tab.2 OFDM 540MHz MCS parameters of single stream

%ﬁ P R Ngpscs Nsp Nsp o Negps Nppes %fbji?:
0 BPSK  1/2 1 168 8 168 84 173.25
1 QPSK 172 2 168 8 336 168 346.50
2 QPSK  3/4 2 168 8 336 252 519.75
3 16-QAM 1/2 4 168 8 672 336 693.00
4  16-QAM 374 4 168 8 672 504  1039.50
5  64-QAM  5/8 6 168 8 1008 630  1299.38
6  64-QAM  3/4 6 168 8 1008 756  1559.25
7  64-QAM 13/16 6 168 8 1008 819 1689.19
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Fig.4 Frequency response of the equivalent channel
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[ R, o T =1/F =1/660MHz=
1. 515ns, IR FF 5 RAF PR

#3 AT EEE T BUYIR RS AL
Tab.3  Cyclic shift values for data field of a PPDU

IR T B RS A (E Tes(n)

2SR n BRI AL (ns)

Nrs sota
1 2 3 4
1 0 - - -
2 0 —-128Te - -
3 0 -170Te -85Te -
4 0 -128Tc -64Tc -192T¢

4 MEREMTESH

BT MATLAB BUE (] 5 F &, A 55 3l CSD
U 2 W PEfg DL & T TEEE 802. 11aj 45 fE 1Y
MIMO-OFDM F i1t 45GHz 4B T Byl 5 TERE . 15
Foad 80 o 3 B AN [F A9 {5 M b ( Signal-to-Noise
Rate, SNR) 3B G5 iH4& % i i 2K ( Frame Error Rate
FER) . ffEY 53508 & WUE, {5 AR Y LR
(Line-Of-Sight, LOS) #5Y, & S ML WAL Z 18] 1Y)
FRES A 10m, {538 Z 280N 15, e RIHEY J& Ny
60ns , A7 {5 EL 24 7 5 i o PR [R] 20 i T 4 1
7, FIRHEE T Oy BEARF IE A T, D7 S ROE
k4 s .

4 TESHOCE

Tab.4 Parameters set for simulation

i EZHL ZHBUA
P % 660MHz
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BdE T B A 168
ST R AL 8
BRI KB 64
AR 4096 F35
SNR # A 1dB
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F % CSD BUE 7 RAER S RE R 2, IR 2k
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Wi Ay 107 i, 5 Bk A B H ( Single-Input Single-
Output, SISO) Z 4i AH L, CSD 1% iy 77 28 v] LA 345
1. 3dBZEAT IR REYE 25 , 1 2L F Alamouti 55232 (1) ST-

BC fEAHIF] R BC & T LT B0A 2R 851 19 1 fiE
BhE 2 MCS=3, RELIRWIE N 107 1), 15 SISO &
GiAHLL, CSD &4 77 % al LLRAS 1dB 7243 i) PERE S
#iit , 11 STBC EAH[A] (1) KL HL & F Al L3R4S 2dB /2
ARITERENS 450 R, CSD HR{EJ5 48 AT LAEAIR MCS
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