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The Correlation Parameters and the Optimization of a PN
Sequence Phase for Variable Spreading Gain (VSG) Multi-Rate
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ABSTRACT

In this paper, we evaluate the correlation properties and the optimization of PN sequence phase for
multi-media multi-rate DS/CDMA system with variable spreading gain (VSG) scheme. In multi-media multi-rate
DS/CDMA systems, the optimization of PN sequence phase is not a tractable problem, since the sequences should
be optimized against both sequences of the same length and other sequences with different lengths. Hence, we
verify the correlation properties of PN sequence phase in multi-rate system environment and furthermore, we
propose the new phase criterion, MIN-AIP (minimum-average interference parameter), to minimize the bit error
rate (BER). As the results of performance evaluations, it is shown that the performance of MIN-AIP criteria
gives the best results.
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B 2. 713 AAA9 Aolr}t 1289 m-AlA~) Ay shebeie] ( T> Ty

A4 = M-l 1 s 2 pw?
Naze | qam g | 6|4 | A | 2okt | Yo | | LR | V2]
o] N pers g=0 Vi %
AO/LSE 18 | 29 | 32738 32872 -134 32258 | 04 % 15 %
LSE/AO 18 | 30 | 32769 32913 -144 32258 | 04 % 16 %
128 MSE/AQ 18 | 29 | 33230 33359 -129 32258 04 % 29 %
M=1) CO/MSQCC | 18 | 29 | 32524 32739 215 32258 | 07 % 08 %
MSQCC/CO | 18 | 30 | 33376 33493 -117 32258 | 03 % 34 %
MIN-AIP 18 | 29 | 32190 32328 -138 32258 | 04 % 02 %
AO/LSE 26 | 26 | 16379 16537 -158 15876 1.0 % 3.1 %
LSE/AOQ 27 | 27 | 16137 16462 -325 15876 | 20 % 16 %
64 MSE/AO 28 | 27 | 16506 16634 -128 15876 | 0.78 % 16 %
(M=2) CO/MSQCC | 28 | 28 | 16235 16526 292 15876 1.8 % 38 %
MSQCC/CO | 27 | 27 | 16277 16449 -172 15876 1.1 % 25 %
MIN-AIP 27 | 27 | 16098 16359 2261 15876 1.6 % 14 %
AO/LSE 24 | 23 | 8157 8311 -154 7688 19 % 57 %
LSE/AO 24 | 23 | 7997 8224 227 7688 28 % 39 %
32 MSE/AO 25 | 24 | 8029 8282 253 7688 32 % 42 %
(M=4) CO/MSQCC | 23 | 23 | 8099 8274 -175 7688 22 % 51 %
MSQCC/CO | 25 | 25 | 8050 8251 2201 7688 25 % 45 %
MIN-AIP 23 | 24 | 7872 8176 -304 7688 23 % 39 %

E 3. 71F A9 Aolr} 28l m-AR~e A sebeie] (T <Tie) A9

4 = Ml 1 I
NAze | mas Az | 6|4, | i) | D200 | Do | a7 it D) Pay 241
dol q=0 =0 Tk 49

AO/LSE 8 | 13 | 1993 2068 -75 1922 41 % 55 %

LSE/AO g8 | 12| 1920 1993 73 1922 40 % 71 %

32 MSE/AQ 8 | 12 | 2034 2102 -68 1922 46 % 123 %

(M=) COMSQCC | 8 | 11 | 1830 1892 -62 1922 40 % 124 %
MSQCC/CO | 8 | 11 | 1887 1940 -53 1922 39 % 156 %

MIN-AIP 8 | 11 | 1876 1941 -65 1922 4.1 % 82 %

AO/LSE 8 8 | 2060 2106 -46 1922 22 % 67 %

LSE/AO 8 8 | 2009 2093 -84 1922 42 % 43 %

64 MSE/AQ 8 8 | 1999 2078 -79 1922 40 % 38 %

(M=172) | COMSQCC | 8 g | 2011 2078 -67 1922 33 % 44 %
MSQCC/CO | 8 8 | 1974 2040 -66 1922 33 % 27 %

MIN-AIP 8 8 | 1991 2069 -78 1922 39 % 3.5 %

AO/LSE 6 6 | 2039 2078 -39 1922 19 % 58 %

LSE/AOQ 6 6 | 1999 2078 -39 1922 19 % 39 %

128 MSE/AQ 6 6 | 2007 2070 -63 1922 32 % 43 %

=14y | COMSQCC | 6 6 | 2025 2069 -44 1922 22 % 51 %
MSQCC/CO | 6 6 | 2012 2062 -50 1922 25 % 45 %

MIN-AIP 6 6 | 1968 | . 2044 -76 1922 39 % 23 %
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Naze | A7 A |6 | 6, | ) | Dkl | DAl | o | — | L
He] ’ prd =0 Tk b2,
AO/LSE 5 | 28 | 32100 32104 4 32258 | 0.01 % 05 %
LSE/AQ 5 [ 28 [ 32107 32109 2 32258 | 0.01 % 05 %
128 MSE/AQ 5128 32071 32040 31 32258 | 0.09 % 0.6 %
(M=1) [_COMSQCC | 15 | 28 | 32265 32257 8 32258 | 0.02 % 0.02_%
MSQCC/CO_| 15 | 29 | 32734 32715 19 32258 | 0.06 % 1.5 %
MIN-AIP S 28 (3188 3189 -15 32258 | 005 % 1.2 %
AO/LSE | 26 | 26 | 16363 16384 21 15876 | 0.1 % 30 %
LSE/AO | 26 | 26 | 16385 16387 2 15876 | 0.02 % 31 %
64 MSE/AO | 26 | 26 | 16358 16375 -17 15876 | 01 % 30 %
(M=2) | COMSQCC | 26 | 26 | 16385 16382 3 15876 | 0.02 % 31 %
MSQCC/CO | 26 | 26 | 16416 16421 -5 15876 | 0.03 % 33 %
MIN-AIP | 26 | 26 | 16303 16416 -113 15876 | 07 % 26 %
AOASE | 23 | 23 | 8142 8195 -53 7688 | 07 % 56 %
LSE/A0 | 23 | 23 | 8155 8194 -39 7688 | 05 % 57 %
32 MSE/AO | 22 | 23 | 819 8200 -4 7688 | 0.05 % 62 %
(M=4) | comsQcc | 23 [ 23 | 8167 8194 27 7688 | 03 % 59 %
MSQCC/CO | 23 | 23 | 8231 8199 Ep) 7688 | 04 % 66 %
MIN-AIP [ 22 [ 22| 7962 8209 247 7688 | 3.1 % 35 %
E 5. 71% AlQ29] Aolrl 324 Gold AAAY Al seine (L <79 A9y
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s R _ M D |7y =2Nf |
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Z o) 4=0 4=0 k,l 7k,l
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32 MSE/AQ__| 7 | 10| 1867 881 14 922 0.8 % 3.0 %
(M=1) [_COMSQCC | 7 | 11 ] 1924 937 13 922 0.7 % 0.1 %
MSQCC/CO | 7 | 12| 1955 985 30 922 1.5 % 1.7 %
MIN-ATP | 7 | 11| 1762 856 04 922 53 % 91 %
AO/LSE | 8 [ 8 [ 203 2048 -12 1922 0.6 % 5.6 %
LSE/A0 | 8 | 8 | 2037 2048 -1 1922 05 % 56 %
64 MSE/AO | 8 | 8 | 2046 2048 2 1922 01 % 61 %
(M=1/2) | coMsQCC | 8 | 8 | 2044 2055 -1 1922 05 % 60 %
MSQCC/CO | 8 | 8 | 2068 2066 2 1922 | 008 % 7.0 %
MIN-AIP [ 8 | 8 | 1981 2076 -95 1922 48 % 30 %
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(M=1/4) | COMSQCC [ 6 | 6 | 2042 2049 -7 1922 03 % 59 %
MSQCC/CO | 6 | 6 [ 2058 2050 8 1922 04 % 66 %
MIN-AIP | 6 | 6 | 1991 2052 -61 1922 31 % 35 %
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