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June 1, 2020
The general expression of the Interplexing 6 signals is:

s(t) = \/ﬁcos(%fcr——el(r)+5291(r)e2()+5391() ()—l—ﬁ491()94(1‘)+ﬁ591(f)95(1‘)+56¢1(2‘)96()+¢)
V2P cos(2nfit + A+ B+C+ D+ E + ¢) (1)

where:

o A= Basi(t)sa(t)
o B = f351(t)s3(t)
o C'=Pysi(t)sa(t)
o D = B5s1(t)s5(t)
o B = fBgs1(t)se(?t)

then:

cos( (t)) s(A+B+C+D+FE)—
COS(2ﬂfct+¢)[ sin (— 727 1(t))sin(A+ B+ C+D+E) 2)
sin (—Zs (t))u) (A+B+C+D+E)+
cos (—5s1(t))sin(A+ B+ C+D+E)

s(t) = V2P
+sin(27 fet + @) {

where cos (—%s(t)) = 0, yielding s(t) to

B cos(2mfot + @) [s1(t)sin(A+ B+ C+ D+ E)
s(t) = V2P LL sin(27 fot + g{))[fsl(t)scos (A+B+C+D+ E])]] 3)
where sin(A+B+C+D + E) is:

sin (A) cos (B) cos (C) cos (D) cos (E) — sin (A) cos (B) cos (C) sin (D) sin (E) —

sin (A) cos (B) sin (C) sin (D) cos (E) — sin (A) cos (B) sin (C') cos (D) sin (E) —

sin (j;l)) sm(g)) sin Eg; cos ((g)) cos ((g)) + sm((jll) Sln((B)) sin (C§ sin (g)) sin ((g)) -

: sin (A) sin (B) cos (C) sin (D) cos — sin (A4) sin (B) cos (C) cos (D) sin (E) +
sin(A+B+C+D+E)= cos (A) sin (B) cos (C) cos (D) cos (E) — cos (A) sin (B) cos (C) sin (D) sin (E) —
cos (A) sin (B) sin (C) sin (D) cos (E) — cos (A) sin (B) sin (C) cos (D) sin (F) +

cos (A) cos (B) sin (C') cos (D) cos (E) — cos (A) cos (B) sin (C) sin (D) sin (E) +
| cos (A) cos (B) cos (C) sin (D) cos (E) + cos (A4) cos (B) cos (C) cos (D) sin (E) |

(4)

and



cos(A+B+C+D+E)is:

cos (A) cos (B) cos (C) cos (D) cos (E) — cos (A) cos (B) cos (C) sin (D) sin (E) —
cos (A) cos (B) sin (C) sin (D) cos (E) — cos (A) cos (B) sin (C) cos (D) sin (E) —
cos ((:;1)) sin ((g)) sin Eg; cos ((g)) cos ((g)) + cos ((21)) sin ((g)) sin EC; sin ((ZD))) sin ((L;)) -
cos(A+B+C+D+E)= sin (A) sin (B) cos (C') cos (D) cos (E) + sin (A) sin (B) cos (C') sin (D) sin (E) +
sin (A) sin (B) sin (C) sin (D) cos (E) + sin (A) sin (B) sin (C') cos (D) sin (F) —
sin (A) cos (B) sin (C') cos (D) cos (E) + sin (A) cos (B) sin (C) sin (D) sin (E) —
| sin (A) cos (B) cos (C)sin (D) cos (E) — sin (A) cos (B) cos (C) cos (D) sin (L(?B)) ]
Then, from equation (3) and considering the definition of A,B,C,D,E, we derive:
so(t) sin (B2) cos (B3) cos (B4) cos (Bs) cos (Bg) —
$2(t)s5(t)s6(t) sin (B2) cos (B3) cos (B4) sin (B5) sin (Bs) —
s2(t)s4(t)ss(t) sin (B2) cos (B3) sin (B4) sin (Bs) cos (Bs) —
s2(t)sa(t)se(t) sin (B2) cos (B3) sin (S4) cos (Bs) sin (Bs) —
s2(t)s3(t)s4(t) sin (B2) sin (B3) sin (B4) cos (55) cos (Bg) +
$9(t)s3(t)s4(t)s5(t)s6(¢) sin (B2) sin (B3) sin (84) sin (Bs) sin (Bs) —
.eggt;s;ggt; 95%1‘) sin Eggg sin Egg,i cos E 43 sin ((;))cos Eg ; —
. So(t)s3(t)se(t) sin (B2) sin (B3) cos (B4) cos (55) sin +
sit)sin(A+B+C+D+E)= s3(t) cos (B2) sin (B3) cos (B4) cos (Bs) cos (Bs) — (6)
33(t)85(t)s6(t) cos (B2) sin (B3) cos (B4) sin (B5) sin (Bs) —
33(t)s4(t)s5(t) cos (B2) sin (B3) sin (B4) sin (Bs) cos (Bs) —
s3(t)s4(t)se(t) cos (B2) sin (B3) sin (B4) cos (B5) sin (Bs) +
84(t) cos (B2) cos (B3) sin (B4) cos (Bs) cos (Bs) —
$4(t)s5(t)sg(t) cos (B2) cos (Bs) sin (B4) sin (B5) sin (B¢) +
s5(t) cos (B2) cos (33) cos (B4) sin (B5) cos (Bs) +
s6(t) cos (B2) cos (B3) cos (Ba) cos (B5) sin (B

Let us now redefine the Galileo E1 OS equations in [1] as a function of sa(t), s3(t), sa(t) and s5(t):

SE1-0S84ata (t) = dE1 B(t)CEl B( )(CVBOC(I 1) + ﬁBOC(G 1)) = 0482( ) + 554(15). (7)
8E1-08,u..(t) = ce1-c(t)(@BOC(1,1) — BBOC(6,1)) = as3(t) — Bss(t).

considering equation (7), equation (4) can be simplified to :

s2(t) [sin (B2) cos (B3) cos (54) cos (B5) cos (Bg) — cos (B2) sin (B3) sin (B4) sin (55) cos (8s)]
+so(t ) 5(t)se(t) [ sin (B2) cos (B3) cos (B4) sin (Bs) sin (Bg) — cos (B2) sin (B3) sin (B4) cos (B5) sin (Fs)]
+535(t) [cos (B2) sin (B3) cos (B4) cos (B5) cos (Bs) — sin (B2) cos (B3) sin (B4) sin (B5) cos (Bs)]
+59(t)s4(t)ss(t) [— sin (B2) cos (B3) sin (B4) cos (B5) sin (Bs) — cos (B2) sin (B3) cos (S4) sin (55 sin (Bs)]
+55(t) [cos (B2) cos (83) cos (B4) sin (B ) cos (Bg) — sin (B2) sin (B3) sin (54) cos (Bs) cos (Fs)]
+56(t) [cos (B2) cos (f3) cos (Ba) cos (B5) sin (Be) + sin (B2) sin (B3) sin (B4) sin (B5) sin (5s)]
+54(t) [cos (B2) cos (B3) sin (B4) cos (B5) cos (Bs) — sin (B2) sin (83) cos (B4) sin (B5) cos (Bs)]
| +52(t)s3(t)s6(t) [~ sin (B2) sin (S3) cos (B4) cos (Bs) sin () — cos (B2) cos (f3) sin (1) sin (f5) sin ()] | «
Consequently:
(sin (Bz) cos (B3) cos (B4) cos (Bs) cos (Bg) — cos (B2) sin (B3) sin (B4) sin (Bs) cos (Fs)) = «
(cos (B2) sin (B3) cos (B4) cos (B5) cos (Bg) — sin (B2) cos (B3) sin (B4) sin (B5) cos (Bs)) = « )
(cos (B2) cos (B3) cos (B4) sin (B5) cos (Bs) — sin (B2) sin (B3) sin (B4) cos (B5) cos (Bs)) = —5
(cos (B2) cos (B3) sin (B4) cos (B5) cos (Bg) — sin (B2) sin (F3) sin (B4) sin (B5) sin (Bg)) = 5

This linear system lead to 83 = 83 and 84 = — 35, leaving equation (6) to:




(sa(t) + s3(t)) cos(Fg) Sm2E2) 1

t
(s4(t) — s5(t)) cos(B >°‘“<2B~*>+
36(f) Sln(ﬂ) 0“(252)+<‘0<(2/34) +
2

si(t)ysin(A+B+C+D+E) = (10)
s2(t)s3(t)se(t) sin(Bs) [cos?(B2) sing(/i;) — sin?(f32) cos® ()]
Now, from equation (3) and considering the definition of A,B,C,D E, we derive:
51(t) cos (B2) cos (B3) cos (B4) cos (B5) cos (8Bs) —
s1(t)s5(t)s6(t) cos (B2) cos (B3) cos (B4) sin (B5) sin (5) —
s1(t)sa(t)ss(t) cos (B2) cos (B3) sin (B4) sin (B5) cos (Bs) —
51(t)s4(t)sg(t) cos (B2) cos (53) sin (B4) cos (Bs) sin (8s) —
s1(t)s3(t)sa(t) cos (B2) sin (Bs) sin (1) cos (35) cos (B5) +
91(1‘) s3(t)s4(t)ss(t)se(t) cos (B2) sin (B3) sin (B4) sin (SB5) sin (Bs) —
s1(t)s3(t)ss(t) cos (B2) sin (B3) cos (B4) sin (B5) cos (Bs) —
IR = e e
@1(1‘) s2(t)s3(t)s5(t)se(t) sin (B2) sin (B3) cos (B4) sin (Bs) sin (Bs) +
51(8)55(£)55(£)54(£)35(£) s (35) sin (Bs) sin (54) sin (55) cos (5)
s1(t)s2(t)ss(t)sa(t)se(t) sin (B2) sin (B3) sin (B4) cos (B5) sin (Fs) —
s1(t)s2(t)s4(t) sin (B2) cos (B3) sin (B4) cos (B5) cos (Bs) +
1 (1)sn(£) (1154 (£)0() 5 (32) cos () i () i () s () —
s1(t)s2(t)s5(t) sin (B2) cos (B3) cos (B4) sin (B5) cos (Bs) —
51(t)s2(t)s6(t) sin (S2) cos (B3) cos (4) cos (B5) sin (fBs) )
11
Considering equation (7), equation (11) can be simplified to
s1(t) [cos (B2) cos (B3) cos (B4) cos (Bs) cos () — sin (B2) sin (B3) sin (B4) sin (55) cos (Bs)]
+51(t)s5(t)se(t) [— cos (B2) cos (Bs) cos (S4) sin (Bs) sin (Bs) + sin (B2) sin (S3) sin (Ba4) cos (Fs) sin (Bs)]
+51(t)s2(t)s3(t) [— sin (B2) sin (B3) cos (B4) cos (Bs) cos (Bg) — cos (B2) cos (B3) sin (B4) sin (B5) cos (Bs)]
+51(t)s4(t)ss(t) [— cos (B2) cos (B3) sin (4) cos (B5) sin (Bg) + sin (B2) sin (3) cos (S4) sin (55 sin (Bs)]
+51(t)s3(t)s4(t) [sin (B2) cos (B3) cos (B4) sin (85 ) cos (Bs) — cos (B2) sin (B3) sin (S4) cos (B5) cos (5s)]
+51(t)s2(t)ss(t) [— sin (S2) cos (B3) cos (4) cos (Bs) sin (Bs) + cos (B2) sin (B3) sin (S4) sin (55 ) sin (Bs)]
+51(t)s2(t)s4(t) [— sin (B2) cos (B3) sin (B4) cos (Bs) cos (Bg) — cos (B2) sin (B3) cos (B4) sin (B5) cos (Bs)]
+51(t)s3(t)ss(t) [— cos (B2) sin (B3) cos (B4) cos (Bs) sin (5s) + sin (B2) cos (B3) sin (S4) sin (35 sin ( 6)]( |
12
with 2 = 83 and 4 = —f35, equation (12) yields to:
( )L()b( )[cos(QBg)-;-cos(Qm)]_‘_
_|s1(t)s2(t)s3(t) COS(ﬂG) [cos?([32) sin® (1) — sin®(fa) cos®(Ba)] —
si(t)cos(A+ B+ C+D+E)= (54(8) — 55(8))s1 () 6t )sm(ﬁb)sm(w“) (13)

(52(6) + 556} () 30(t) sin ) 2222
Considering equations (10) and (13), equation (3) yields to

(s2(0) + (1)) cos(Bo) " 2 20+
_s cos sin(284
cos(2m fet + @) iG (g)sm( 5<§ )[205(2/%(2);—{05(2284)]1_
S S sin 2 Sin — sin COS
s(t) = V2P | s2(t)s3(t)s6(t) ((f)ﬁzo[b( [ﬁci)s(252)gr€§2(254)]+(ﬂ2> *(B4)] (14)

eyt o) (5a(1) — 55(1)) 1 (1) o) s 55) S22

s4(%
(s2(t) + s3(t))s1(t)se(t )Sln(56)5111(252)

S6 (
Bs)
s1(t)s2(t)s3(t) cos(fs) [cos® (B2) sin® (34) — sin?(32) cos? (B4)] -
(t
1
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