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Abstract

In this paper, a new family of wavelength-time codewords using modified time mapped prime sequences as a time
spreading pattern is constructed. When p, =3, we can construct pzj wavelength-time codewords with low
autocorrelation sidelobe and crosscorrelation of less than or equal to 1. When p, =5 and p; =7, the number of

wavelength-time codewords of pi, can be constructed with good crosscorrelation of 1 and autocorrelation of less than or

equal to 2.
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Table 2.  Prime—hop code for p=3.

Group O Group 1 Group 2
(100100100) (100010001) (100001010
A0002;00A,00 | A 0001,000), | A;00001,0X,0
Ag002,001,00 | A,0002,000); | A;00001,0X,0
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Table 3. Codewords for p, = p,, = 3.

. Group 0 Group 1 Group 2

(sequence 000) | (sequence 012) | (sequence 021)
20200004000 | 204,001,000 | Ag0A,00,000
A10A;004,000 | ;01,001,000 | A,0X,00A,000
203,003,000 | A,010004,000 | X,0,001,000
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Table 4. Prime sequence for p = 5.

GF(5) field element 01 2 3 4
(7t &)
Sequence .S, 0 0 0 0 O
Sequence 5 0 1 2 3 4
Sequence 5, 0 2 4 1 3
Sequence S 0 3 1 4 2
Sequence S 0 4 3 2 1
E 5 p=3% p,=52 &% ntF gg=E s
group 12| sequence
Table 5. Sequence of group 1 for wavelength spreading
pattern with p, = 3 and p,, = 5.
group 1
(sequence 01234)
0 012:314
1 12 3:40
2 23 4:01
3 340:1 2
4 4 0 1:2 3
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Table 7. Codewords for p, =p,, =5
group 0 group 1 group 2
(sequence 00000) (sequence 01234) (sequence 02413)

20002,000,0000,00000,000000
2,00A,000,0000,00000,000000
A;002,000,0000,00000,000000
A50025000250000;00000,000000
2,00,0001,0000,00000,000000

2900, 000,00001;00000,000000
2,002,00050000,00000,000000
A;0025000,00001,00000,000000
A500,,000,0000,00000,000000
2,002,000 %, 0000,00000,000000

2g002;000,00001,00000 ;000000
2,0015000,00001,00000,000000
2,001,0001,0000A;00000A,000000
2;00A0001;,0000,00000,000000
2,00, 000250000,000001,000000

group 3
(sequence 03142)

group 4
(sequence 04321)

25002;,000,0000X,00000,000000
2;00,0002,0000,00000,000000
2,002,000500001,00000,000000
2300, 000,00001,00000,000000
2,0015000,00001;00000,000000

2002,000150000,00000,000000
2;002,000,00001;00000,000000
2,00, 0002,00001,000005000000
250025000,0000;00000,000000
2,00A50001,0000,000001;000000
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