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ABSTRACT

This paper proposes some generation methods of truncated gold codes for GNSS. It can be designed for gold
code of any length with the desired length and the desired number of codes. We also present a LFSR-formed
generator of truncated gold codes designed with this method and demonstrate the superiority of the proposed
method by comparing the odd / even and auto / cross-correlation sidelobe maximums with truncated gold codes
that is currently used in GNSS. The best performance of the proposed truncated gold codes is odd / even and
self |/ cross-correlated sidelobe maximums of -29.42, -29.42, -27.17, and -26.82dB, respectively. It has 0.4,
0.78, 0.82, 0.95dB performance gain compared to current GNSS’s truncated gold codes.
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Table 1. Spreading codes of GNSS.

Signal Spreading codes Code length
GPS L1 C/A Repeated Gold 10,230
GPS L1C Truncated Weil 10,230
GPS L2C LFSR sequence 10,230
GPS L5 Truncated Gold 10,230
Galileo E1 Truncated Gold 4,092
Galileo ES Truncated Gold 10,230
Beidou BIC Truncated Weil 10,230
Beidou B3I Truncated Weil 10,230
Beidou B2 Truncated Gold 10,230
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Table 2. Experimental parameters according to the
mother code’s length in proposed truncated Gold codes
generation method

N(I:Zt;l:r ea~tar!76t éa,farg(’t M Ltar‘yet K
L=2"—1] 468 468
L=2"—1| 376 376
L=2%—1] 346 346
L=2"%—1] 352 352 100 | 10,230 | 10
L=2Y—1] 342 342
L=2"—1] 342 342
L=2%—1] 342 342
530 e
St
o1 D_&”ﬂ G _ﬂ_tf‘;:
SRR Ve e Eaes ) Bary

480

max( 8" )

480

470

460

T 7oAEsls Kol wE Aldsks 71

Fig. 7 max (6, (D), (;(U)) corresponds  to  Iteration
number A
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E 3. GNSS Alxgl3} Algksh= Whiellx] Ze] 10,2302]
AEsFc A3 Aplerd Hdgt

Table 3. Sidelobe maximum of truncated gold codes of
length 10,230 in GNSS and proposed method

Signal v 6.(0) | 6,(0)| 6.(0) | 6.(0)
Type (dB) | (dB) | (dB) | (dB)
GPS L5

74 29.02 | -26.86 | -2635 | -25.32
data
GPS L5

420 -28.55 | -26.21 | -26.35 | -25.20
pilot
Galileo

100 -28.55 | -28.64 | -25.67 | -25.87
ESa
Galileo

100 -28.74 | -2851 | -2520 | -25.87
E5Sb

L=2—1| 100 | 26.83 | -26.79 | -26.11 | -26.25

L=21—1| 100 | -28.74 | -28.69 | -26.68 | -27.09

L=2%—1| 100 | 2942 | -2942 | -27.17 | -26.82

L=2"—1| 100 | 2932 | -2927 | -26.50 | -26.36

L=2%—1| 100 | 2952 | 29.52 | -26.90 | -26.90

L=2"—1| 100 | 2952 | -29.52 | -2643 | -26.26

L=28—-1| 100 | 2952 | 29.52 | -26.32 | -26.50

E 4. GNSS A|~El3}t Agksl= wbgellx Ze] 10,230 4l
TRIeze Ayl Ael=2y SgidB)

Table 4. Sidelobe maximum of truncated gold codes of
length 10,230 in GNSS and proposed method(dB)

Signal . -
s M|, (0) | 6,(0)|6.(0)|6.(0)
Type
GPS LS
74 362 464 492 554
data
GPS L5
. 420 382 500 492 562
pilot
Galileo
100 382 378 532 520
E5a
Galileo
100 374 384 562 572
E5b

L=2"—1| 100 466 468 506 498
L=2"-1| 100 374 376 474 452
L=2%—1| 100 346 346 448 466
L=2"-1| 100 350 352 484 492
L=2%—-1| 100 342 342 462 462
L=2"—1| 100 342 342 488 498
L=2"—-1| 100 342 342 494 484
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