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- APPENDIX A

TABLE OF PROJECTI *'rllﬁETRY DIFFERENCE SET

':; \ftil

Vp X

T %
13 1
11 2
21 1
31 1

15 32

57 1 'i-;' — g %]

16 147

piie
w R RINTIAIRIE IR B

19 4 5

e

37

[+

Ta UUMEA

23 5 LS o R gER g A a1 .13 Ni6: 18
133 1 1 11 16 40 41 43 52 60 74 78 121 128
40 4 e 3 o hen o814 156 18 20° 25 27 36



M Vp X

14 183 1

15 31 7

17 35 8

17 273 1

98 9507 1

69

{Dp}
0 2 3 10 26 39 43 61 109 121 130 136
141 155

234581 16 17 23 24 27

5 l///
.-—"'" gﬂ

13 14 16 17 21

117 128 137 182

070 1071 1073 1107

1984 1989 2054

2748 2793 2802

'aﬂia 3169 3186 3211

3527 3782 3929 4128 4257 4536 4594 4725

ﬂuﬂqmﬂnjﬂﬂqﬂi:ﬁﬁ? 5371 5588

99" NI R e LU A

6338 6399 6426 6566 6596 6671 6687 6987

6921 7221 7243 17561 7609 7829 7848 17862

7948 8091 8233 8296 8360 8560 8720 8817

8930 9011 9098 9126 9224 9374 9409 9440



APPENDIX B

CODE SEQUENCES CONSTRUCTED FROM SOME

s - 4 -
» j

queIneniens
AN TN TN Y

Ss 9 0 1 2 6

Sg 10 1 2 3 T



S10 0 2 i 4 8

total number of sequence = Lp = 11

{bp} = { 3,6,7,12,14 }

12¢ &)

ﬂummmwmm
ammﬂ‘imwﬁwmaa

S12 18
S13 16 19 20 4 6
Si4 17 20 0 5 T

. Si1s 18 0 1 6 8
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-3
w

Sis 19 1 2

Si11 20 Z 3 8 10

Sia; 0 3 4 9 11

S "I 2

du{Ihe)sfiehns
RINNTUANNINYINY

Sg 8 11 16 18 7

Ss 9 13 " A3 E8 8



S I0F 13 38 200 -9
Sii. LB 34 18 ar s AP
S0 12 O, o20. oz LIl
S1a
Si4
Sis
Sis
S11
Sis
Si9
Sa20

Sa1

S22 |

¥ T
s 44 - 22 !

ﬁummﬂ%’w‘mm
ammmzummwma N &)

A 9 - 1B~ 21 24
Sza 4 10 16 22 24
S2s 5 11 17 23 24

total number of sequence = L, = 30
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APPENDIX C
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(o, (t= ty)—(w,7y— € )]

"I"! 20

ﬂ*'ﬂ'g?ﬁgw? ]4-:-.1:.1.[‘-.»I - t)-(oyr-001]

51‘[ t_Tz]"" VB hl( g --1"21 cos

9 WTﬁ’ﬁ“ﬂ?‘

q‘ rhg{t -Tﬁ)

+cos [uz[t_t

ﬁﬁ’l‘?ﬁmﬁﬂi

@oTa— 654)]

) = (0,784 ] +cos [ 0, (1= tp)~(@7 emnf
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Sy(t-73)= VP by(t —13)5 cos[ w,(t-1t, -T:}Bu]
+ cos[w, (t-t—74)+0,, ] +cos[w,(t-t,—T5)+ B,.,]E

= VF by(t =) feon [0, (- t)~(ey7s- 83,)]
#eos o, (1-4,) = (0,77704) ] #eosl oy (1 ¢ V(s E")]E

| o8 o
[t—t )= (w; EHJ] -I-co: Wy (t=t)—(wgr, EI“)]E

S(t-m;)= fﬁzu-ﬂf}%ﬂ NINUHINT

+q‘l:ns[u={t-tl—‘r,l*ﬂ 72] +eoslw, (t—t,—7,)%0,,]

VIR At g ¥ K

+cos [0 (t=t,) = (05776, ] +cos[ o, (t- t)=(w 7, - a,_,)]g

+cos[w
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Sg(t—7g)= VP by(t - ,)j cos[ wy(t—t, —7 )+ By,]
+cosf[wy(t—t,—Tg)+0,.] +ecos[wy(t—t,—7g)+ Giul];

= VP by(t-7p) icu:[m, (t—t))—(wy5— 94,)]
+cos[w,(t-t;) - [N!T.-'Eu)1+cﬂl{ wy(t=t )-(wg- EHJ]E

Oyt 05,) ]

\‘.\ e (1= t)=(u77,= 0,91}
‘ S
+ cos{wlt 21 +cos e (t—f_! -,-“]4.51“];

= VP by(t-74 M 7% ‘- R _am”

+cos(w, ) +cos[ wo(t-1,)- ‘.”i"m :u}]g
Sy(t-1,)= VP b,,{t-ru]L ' ;_ =7y) + 0y,
+ coslluy (t-t,—7,)+ 6, , +oos[wy({- E—TuJ+E“_=]¥

02)]
0g (1= t)=(0g, 0 12) 1§

Spp(t=7ia)= %MJ ’Jgﬂﬁmﬁ Wﬂﬂm
R

-!-cn'.l[u “'-ti} {N['I"E Bm}] +m:[mz(l— E}—{uﬁz—ﬂﬂ]];

'r
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From Eq .(3-4) ¥ iuz W, B al.ﬂ

The summation of all information signal can be rewritten as

+ cos J{t -t } ¢u]+cﬂ-!{ﬂn{l—lt] = ]E

F’rﬂ‘ﬂ“ﬁ"ﬁ HRINHINS

cﬂa[ma(t-ta) ﬁul+¢ns wy(t-t,)-¢ ]
q WA 'ﬂﬂ“i’m’%ﬁ@'}wq a t
+ cos[w,(t-t,) —¢g,] + cos[w, (t-t,) - ’u]}
+ﬂ?h,(t—-§)i cos[w, (t—t,) —¢,,]

+cosfo, (t-t;) —¢y, ] +cos[w,(t-t,) “'1.:];
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+Jp h'n{}"' T“}i ms[ﬂl {i‘_tl ) = ¢l.ﬂ..l]
+ cos [uE(t—-t 2] = ‘HIZ] + cos [”z( t-"ta) = "su];
+ JF by(t—7y) icn:[ w, (L=t ) —¢,,]

+cos[w,(t-t;) —¢,,]

[0, (tt2) - o)}
)

34/ — 420 ]
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rrelation receiver

The exXpr ffom the same

LY

0

Cu=S"n(t) cosgp(t-to)dt £/ 3 T 5, (t-7,){ cos v, (t-t,)at

o n AUEANBNINEAD

y A = 0, and#; ,= 0, result in

AT DINNEIANA 2L,

+ cos w, (t-t )+ cos ul{t—t,)i-}‘bz{t-_'rg) {m[% (t—ty)—-9,,1

. ’.ll‘
correlation rece;
|

-+ cos[w,(t-ty) — #,,] + cos[w, (t-t, - ¢,, ;



+ bp(t-1,) i“" (@g(t=t,) = &55] +eos[o, (t-tz) - ¢y,]

"'W’[”z“‘tlz]—‘m]z:llm w, (t-t,) dt 1c-1)

Since the data bit duration (T) is much larger than
: Vy/n 1 4 g
_{‘fv_
ha

the period of any carr;

(C-2)

Hence,

’ pra—— e |
T oy s j _
Cu-f nlb)oani, Ty LS ! \\‘\\!1‘~ ulftz"‘tu)i
450+ 42, )% by(ta ) cos ¢,
Redre \
+ b, (t- T,)Em o+ donfa (1= o) + u]i
ﬁﬁj?gi-‘

o St

e h‘{t—-r‘} ho cos[w, (t,—ty) +4¢,,]

-
el

+ h,{t--r,}c -5,") cos[w, (t;—ty) +94,]

+ hm{t"fm}“"‘g +hu{t-f,i3 cos[w(t,—t,) +¢,, ] ]dt

QUH’JMMWH’IM (c-3)
e AN I AR NEDAL..

correlation receiver of # 1 user becomes
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Cu-‘rg B, {T)-l-.f'n{t)e_m w, (t=t,y)dt

+"'-g E By(m)cos ¢5,+B,(7) ﬂ#"*u"‘.ﬂuffu)"“ ®10

+B,(T)cos [w,(t, ‘ B~ 3 [¢,,+w,(ta—ty)]

cos [+ w, (t-ty)]

"'54(74)““/ A4, ',‘{\“Z\\\- [#gy +w,(t,-t,)]
': J+B g (7
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Then,

(C-5)
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APPENDIX D

OF- ERROR AS A FUNCTION OF

1.3E-03
9.7E-04
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4.80E-04
3.4E-04
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4 E 13 26 2. EE"DE
427 13.44 1.36E-06
4.8 13.52 S-EE"GT
4.9 13.8 4.99E-0T
5.0 13.98 2.98E-07
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SNR SNR(dB) Pe

% 14.15 1.76E-07
.2 14.32 ~ 1.03E-07
i3 14.85 5.99E-08
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o7 15.12 . .6.18E-09
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Table E.1 Pe, SNR, and (Eus/Noluar for Different c

{Eo/NoJen.=0.2 dB, v=0.2, T4=M), Given M=289

c (E/N)MAI SNR(dB) Pe
1 5.23E-74
2 3.37E-54
3 6.16E-43
4 1.14€-35
5 1.386-30 -
§ 7.83€-27
7 6.04E-24
8 1.18E-21
9 8.55E-20
10 2.98E-18
11 5.95E-17
12 7.67€-16
13 6.99€-15
14 4.81E-14
15 2.63E-13
16 1.19€-12
17 4.58E-12
18 1.54E-11
19 4.60E-11
20 1.24E-10
21 3.09E-10
22 7.09E-10
23 1.53€-09
24 ' 3.09E-09
25 19 47 15.13 5.95E-09

09E-08

awwaoﬁﬁm uvﬁ ml’ié&#gi

0.090361 - 13.99 2.92E-07
31 0.087719 13.86 4.20E-07
35 0.085227 13.74 5.94E-07
36 0.082872 13.63 : 8.25E-07

37 0.080645 13.51 1.13E-06



Iﬂhlg E= 1

C

38
39
40
41
42
43
44
45
46
47
48
49
50
51

.52
53
54
55
56
57
58
59
60
61
62
63
54

cont.

(E/N)MAI

0.078534

SNR(dB)

ﬁ&%wﬂw

0.045317

011,28

e

11.08

Pe

1.51E-06
2.01E-06
2.62E-06
3.39E-06
4.33E-06
5.47E-06
6.85E-06
8.48E-06
1.04E-05
1.27E-05
1.54E-05
1.84E-05
Z-ZDE-HS
2.60E-05
3.06E-05
3.50E-05
4.20E-05
4.80E-05
5.50E-05
6.00E-05
7.00E-05
8.00E-05
9.00E-05
1.00E-04
1 - lnE-ﬂ“
.26E-

.40E-04

.60E-04
1.75E-04

sémm&ﬁ%m 1941858 912 ER

Tl
72
13
F{

0.042735
0.042134
0.041551
0.040983
0.040431

10.83
1077
10.71
10.65
10.59

2.50E-04
2.80E-04
3.00E-04
3.40E-04
3.45E-04

100



Table E.1 cont.

C (E/N)HAI SNR(dB) Pe

75 3.80E-04
76 4.25E-04
77 4 45E-04
78 4 .80E-04
79 5.15E-04
80 5.45E-04
81 6.00E-04
82 6.30E-04
83 6.95E-04
84 7.40E-04
85 7.70E-04
86 8.50E-04
87 8.90E-04
88 9.00E-04
89 9.10E-04
90 1.03E-03
91 1.13E-03
92 1.18E-03
93 0. 1.23E-03
94 Ch 1.30E-03
95 & { 1.35E-03
96 3.0 1.43E-03
97 l?tllwni. ] 1.49E-03
98 0-030549 1.56E-03
99 Y, 9.35 1.72E-03
100 ,

ALEMENS

WEJ],-] ﬂ ‘511?95-[!3

AN TUNNING A Y
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Table E.2 Pe, SNR, and (Ep/Nglya; for Different c

c

WD 0O =i 0N UM e L) ) e

34
35
36
37

(Ex/Ng)en.=0.2 dB, y=0.2, T4=M), Given M=169

(E/N)MAI

SNR(dB)

02?39

0.090361
0.087719
0.085227
0.082872
0.080645

2 80

'Vlﬂﬂ‘ﬁm.l’]ﬂ
M'}&%ﬁ’ﬁmw‘j Ny

11.66
11.53
11.41
11.29
11.18

Pe

3.76E-44
1.54E-32
6.24E-26
1.16E-21
1.12E-18
1.81E-16
9.06E-15
2.02E-13
2.53E-12
2.06E-11
1.21E-10
5.46E-10
2.02E-09
6.32E-09
1.73E-08
4.23E-08
9.41E-08
1.93E-07
3.70E-07
6.69E-07
1.15E-06
1.89E-06
2.98E-06
4.54E-06
6.71E-06

EEE 06

1.35E-05
1 86E-05

E-05
5

5
-05

6. 5DE 05
8.00E-05

1.00E-04

1.20E-04
1.45E-04

102
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Table E.2 cont.
C (E/N)MAL SNR(dB) Pe :
38 0.078534 \| 1.75E-04
39 0.076530 2.10E-04
40 626 2.40E-04
41 2.80E-04
42 3.40E-04
43 3.80E-04
44 4.25E-04
45 4.80E-04
46 5.45E-04
47 6.30E-04
48 7.00E-04
49 7.70E-04
50 8.45E-04
51 9.70E-04
52 1.00E-03
53 1.15E-03
54 1.30E-03
55 1.43E-03
56 1.49E-03
57 1.60E-03
58  Sie03108 1.79€-03
59 1.92E-03
60 0 7014 981 : 2.05E-03
L — I
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Table E.3 Pe, SNR, and (Ey/Ngluar for Different ¢

(Ep/No)tn.=0.2 dB, y¥=0.2, Tg=M), Given M=127

c (E/N)MAI SNR(dB) Pe
1 2.5 \ | 1.11€-33
2 | 6.16E-25
3 5.87E-20
4 9.70E-17
5 1.74E-14
6 8.06E-13
7 1.55E-11
8 1.62E-10
9 1.10E-09
10 5.35E-09
11 2.04E-08
12 6.41E-08
13 1.73€-07
14 4.11E-07
15 8.82€-07
16 1.74€-06
17 3.19E-06
18 Jrts ~12)88 5.52E-06
19 0.15625 12 9.06E-06
20 ‘ 5;. ;»éﬁii*k’=: 12.4¢ 1.42€-05
21 T ~ 2.15€-05
22 3.13€-05
23 : 4.00E-05
24 07123 - 5.50€-05
25 04 T35, " 8.00E-05
26 0.114

: ﬂi@ﬁf@wwﬁ@%ﬂiﬁﬁﬁi
hmagol AVEE NS

0.087719 10.29 5.40E- ﬂ4
35 0.085227 10.17 6.30E-04
36 0.082872 10.05 7.40E-04

< 0.080645 9.94 8.45E-04
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Table E.3 cont.

C (E/N)MAI SNR(dB) Pe

38 9.70E-04
39 1.13E-03
40 1.30E-03
41 1.45€E-03
42 1.56E-03
43 1.79E-03
44 1.92E-03
45 2.14E-03
46 2.30E-03
47 2.55E-03
48 2.79€-03
49 3.00E-03
50 3.17€-03

AULINENINYINT
RINNINANININY
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Table E.4 Pe, SNR, and (Ep/Nglyar for Different c

(Ex/No)en.=0.2 dB, ¥=0.2, Te=M), Given M=107

c (E/N)MAI SNR(dB) Pe
1 1.10E-28
2 2.62€-21
3 4.18E-17
4 2. 18E-14
5 1.75E-12
6 4. 48E-11
7 5.46E-10
8 3.98E-09
9 2.01E-08
10 7.69E-08
11 2.39€-07
12 6.31E-07
13 1.46E-06
14 3.05E-06
15 5. 84E-06
16 1.04E-05
17 1.74€-05
18 2.77€-05
19 4.10E-05
20 5. 90€-05
21 8.50E-05
22 1.10E-04
23 1.55€-04
24 0, | 2.05E-06
0. 19u4? 2.65E-04
@/ 10.65 3.30E-04

AUl s e
5.00E-04
gl 10.20 §.00E-04
1 o

; -04
m aﬁﬁiﬁim 1937580 2 A éFo
3 0.090361 9.67 1.18E-03
34 0.087719 9.55 1.30E-03
35 0.085227 9.43 1.50€-03
36 0.082872 9.31 1.79€-03

37 0.080645 9.20 1.96E-03
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Table E.4 cont.

C Pe

38 2.24E-03
39 2.45E-03
40 2.79E-03
41 3.00E-03
42 3.31E-03
43 3.60E-03
44 4.02E-03
45 4 45E-03
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Table E.5 Pe, SNR, and (Ep/Ngluas for Different c

{Ep/No}tn.=0.2 dB, ¥=0.2, Tq=M), Given M=9T

c (E/N)MAI SNR(dB) Pe

1 2.5 3.46E-26
2 1.363636 1.72E-19
3 1.12E-15
4 3.29E-13
g 1.76E-11
6 3.36E-10
7 3,.26E-09
8 1.99E-08
9 8.B5E-08
10 2.94E-07
11 8.24E-07
12 1.99E-06
13 4 .2BE-06
14 8.37E-06
15 1.51E-05
16 ?2.56E-05
17 4.20E-05
18 0.164835 6.00E-05
19 G 15625 8.90E-05
20 ' E 1.20E-04
21 1.65E-04
22 2.20E-04
23 3.40E-04
24 ; m 3.80E-04
25 ﬂ 119D4? lﬂ 39 : g.;EE-g:
26 -
27 10E-04
i ﬂuﬁﬁwﬂwiﬁ81ﬂ4ﬂm
29 D 102739 9.78 1.04E-03
30
ggam&%muﬁ%wmﬁﬂé
33 0.090361 9.24 1.90E-03
34 0.087719 9.12 Z2.14E-03

35 0.085227 9.00 2.38E-03
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Table E.6 Pe, SNR, and (Ey/Noluar for Different c

(Ep/Ng len.=0.2 dB, ¥=0.2, Ta=M)}, Given M=589

C (E/N)MAI SNR(dB) Pe

1 2.5 1.16E-16
2 1.363636 1.46E-12
3 ‘ 3.20E-10
4 1.06E-08
5 1.23E-07
3 7.58E-07
7 3.09E-06
8 9.48E-06
g 2.37E-05
10 4.90E-05
11 9.25E-05
12 1.60E-04
13 2.50E-04
14 3.80E-04
15 5.45E-04
16 7.70E-04
17 1.04E-03
18 1.30E-03
19 1.71E-03
20 2.14E-03
21 L. 2.58E-03
22 . '+ 3.00E-03
23 1283 3.60E-03
24 .123066 g 4.30E-03
25 0.119047 8.23 4.90E-03

AU INININYINS
RIAINIUNRIINYIAY



110

Table E.T Pe, SNR, and (Eup/Ng)luay for Different

{Eo/Ng)en.= 1 dB, y=0.2, Tyg=M), Given M=289

c (E/N)MAI SNR(dB) Pe

1 3.67E-81
2 7.40E-58
3 3.74E-45
4 3.73E-37
5 1.19£-31
6 1.24E-27
7 1.43E-24
8 3.71E-22
9 3.32E-20
10 1.35E-18
11 3.05E-17
12 4.32E-16
13 4.25E-15
14 3.11E-14
15 1.79€-13
16 8.44E-13
17 3.37e-12
18 1.17E-11
19 3.58E-11
20 £.9.90E-11
21 ¢.50E-10
22 ~5.86E-10
23 1.28E-09
24 2.63E-09
25 5.11E-09
26 £-09
- Qb Ay
28 E-08
29 102739 14 55 4.77E-08
) ’?éﬁ?;l
bR 0 N e
33 0.090361 14.02 2. ﬁ?E 07
34 - 0.087719 13.89 3.86E-07
35 0.085227 13.77 5.48E-07
36 0.082872 13.65 7.64E-07
37 ' 0.080645 ' 13.54 1.05E-06
38 0.078534 13.43 1.41E-06
39 0.076530 13.32 1.88E-06

40 0.074626 13.21 2.46E-06



Table E.7 cont.

(E/N)MAI SNR(dB) Pe

0.072815 3.19E-06
0.071090 4.09E-06
0.069444 5.18E-06
0. 067873 Mzﬂ.. 6.50E-06
0. DEEV 8.07E-06
0. ua;i'!',.-””-- 9.93E-06
0.063 1.21E-05
0.0622 1.47E-05
0.0 1.77E-05
0.0537! 2.11E-05
0.05 2.50E-05
0.0 2.95E-05
0.056 3.40E-05
0.055350 4.20E-05
0.05434 4.50E-05
0.0533 5.00E-05
0.052447 6.00E-05
0.051546 6.50E-05
0.050675 7.50E-05
0.0 v " B.50E-05
0.9 1.00E-04
0.0 1.05E-04
0.04 " 1.20€-04
0.04  1.35E-04
0.0460 1.55€-04

RN

D43352

1

10.91

HIN

ANREENT0I BRI e

0.040983
0.040431
0.039893
0.039370
0.038860
0.038363
0.037878
0.037406

10. E?
10.61
10.55
10.49
10.44
10.38
10.33
10.27

3.25E-04
3.45E-04
3.80E-04
4.00E-04
4.25E-04
4.80E-04
5.15E-04
5.40E-04
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Table E.7

gl
82
83
84
85
86
87

89
90
91
92
93
94
95

cont.

(E/N)MAL Pe
0.036945 w. Y27 6.00E-04
0.03649 o ‘ 6.40E-04
0.03605 . . , 6.60E-04
0.0 y 0.07 7.40E-04
0. . 7.70E-04
0. - 8.05E-04
0. - 8.45E-04
0. 9.05E-04
0. 9.70E-04
0. 1.04E-03
0. 1.13E-03
0. 1.15E-03
0. 1.23E-03
0. R 1.30E-03
0.031512 T 5 4 1.30E-03

) )
AULINENINYINg
AN TUNNIINGAY
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Table E.8 Pe, SNR, and (Ep/Nglyar for Different c

{Es/Nolen.= 1 dB, y=0.2, Ta=M), Given M=169

o (E/N)MAL SNR(dB) Pe

1 2.5 2.41E-48
2 1.363636 | 1.10€-34
3 glgaigﬁ 4 3.12E-27
4 0.71428 19 1.55E-22
5 0. 576923, 2.65E-19
5 0. 4322/ / 6.11E-17
7 0.41 3.88E-15
8 0.3658 1.03E-13
9 .326 1.456-12

10 1.29E-11

11 8.12E-11

12 3.89E-10

13 1.50E-09

14 4.88E-09

15 1.38€-08

16 3.45€-08

17 7.84E-08

18 1.64E-07

19 3.19E-07

20 .84E-07

21 1.01E-06

22 1.68E-06

23 2.68E-06

24 4 12E-06

25 6.13€-06

26 E-06

27 gs 0S

28 E-05

29

§ qnigdn sl wﬁﬂ qwaﬁ?ﬁﬁ@

33 0.090361 11. 59 6.50E-05
34 0.087719 11.56 8.00E-05
35 0.085227 11.44 9.50E-05
36 0.082872 11.32 1.15E-04 -
37 0.080645 11.21 1.40E-04
38 0.078534 11.10 1.65E-04
39 0.076530 10.99 2.05E-04

40 0.074626 10.88 2.30E-04



Table E.8

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

cont.

(E/N)MAI SNR(dB) Pe
0.072815 2.65E-04
0.071090 3.10E-04
0.069444 3.60€-04
0.067873 | 4.25E-04
I g ia
u.u537 1020 6.00E-04
0.0622 1011 . 6.60E-04
0.060 03 7.70E-04
0.059 ' “Toga L 8.45€-04
0.058 4 gige 9.30E-04
0.0574 g 1.04E-03
0.05 NE ¥ 1.15€-03
0.05535 862 |\ % 1.236-03
0.054 o i e - 1.30E-03
0.053380 9l L 1.496-03
0.05244 gl AT 1.60£-03
0.051546 1.79€-03
0.050675 1.87£-03
0.049833 2.05E-03

Vo Y]

e

y §
AULINENINYINg
RIAINIUUNINY A Y
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WO OO0 =4 NN B Ll P e

.9

Pe, SNR, and (Eux/Ngluar for Different ¢

{Ex/Ng)en.= 1 dB, ¥y=0.2, Ta=M), Given M=127

(E/N)MAI SNR(dB) Pe

7.77€-37
1.49E-26
0.71428 : 840 2'1‘5*2%
: 13E-1

0.57697 0 e 5.85E-15
. 7.12. 3.55€-13
0.416 .57 . 8.17E-12

% 9.69E-11
7.18€-10
3.76E-09
1.51E-08
4.96E-08
1.38E-07
3.38E-07
7.41E-07
1.49E-06
2.78E-06
4.87E-06
8.09E-06
1.28E-05
1.95E-05
5 ¥ J2.87E-05
79310 — " 4.00E-05
0.123966 : | 5.50€-05
0.119047 11 5? s 9nE us
0.114503,

2.5
1.363636 -

0. 15525

'CUEIDQ DDDDGGQQGQQ
: .If‘

ﬂ%ﬂﬂﬂﬂﬂﬁﬂmﬂ"}% :

ill] 1&2?39 ID 93 2 HSE l.'H

ammmm 179858

0.090361 10.44 4.25E-04
0.087719 10.32 5.40E-04
0.085227 10.20 6.00E-04
0.082872 10.08 7.40E-04
0.080645 9.97 8.45E-04
0.078534 9.86 9.30E-04
0.076530 9.75 1.10E-03

0.074626 9.64 1.23E-03
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Table E.9 cont.

41
42
43
44
45
46
47
48

S0
51
52
53
54
55
56
57
58
59
60

iEfH]HAI SNR(dB) Pe

0.072815

0.071090

0.0659444

0.067873 1.87E-03
0.0663 9o1¥ 2.14E-03
0.064 53¢ .05 2.25E-03
0.06835 ‘ 3. 9€ ‘ 2.45E-03
0.06 ‘ 2.79E-03
0.060 ‘ \ 2.99E-03
u_ el A

0.058 3 ‘*':',{- 3.50E-03
0. T

0.0563 / 3.45 4.02E-03
0.055: - 4 ,45E-03
0.05434 E “8.30 4.70E-03
0.0533 e : 4.90E-03
0.052447 —— - 5.40E-03
0.051546 Seaeaett 22 :

0.050675

0.04983

T = ¥

o

O §
AULINENTNYINS
RINNIUNNINYAE

l - 3UE 'ﬂ3
1.56E-03
1.71E-03

3.17E-03
3.80E-03

5.60E-03
6.00E-03
6.45E-03
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Table E.10 Pe, SNR, and (Eu/Ngluyar for Different c

P P P P P PO P b et et bt ot ot et e B et
ﬂ!I.I'l-ll-WNHQQMHmthNHEWmHthWNH

3
-~

28

Lad L I
=" =]

32

L L L L L Lo
00 =4 On LN Be L)

L
ow

(Ex/Ng)enw.= 1 dB, ¥=0.2, T4g=M), Given M=107

(E/N)HAI SNR(dB)

25
1.363636

0.9375 N
o.Jifms e .

Bt ey

0. 433aru""""..
0. 416656+

0.365853

0.18518
0.174418
0.164835

0.15625

Pe

2.39€-31
1.13E-22
6.20E-18
6.06E-15
6.96E-13
2.24E-11 .
3.18E-10
2.58E-09
1.40E-08
5.71E-08
1.86E-07
5.08E-07
1.21E-06
2.58E-06
5.04E-06
9.11E-06
1.55E-05
2.40E-05
3.40E-05

0.148514 .S0E-05
0. 141506 9.00E-05
0.13513 ' 1.00E-04
u.1» : ’ .40E-04
0.123866 1| 1.85E-04
0.119047 2.40E-04

3.10E-04

1587 wmmmms :

96.102739
amé\%ﬂm %97
0.090361 9.70
0.087719 9.58
0.085227 Q.46
0.082872 9.34
0.080645 9,22
0.078534 9.11
0.076530 9.00
0.074626 8.90

5 95E104

£k Josoc

1.15€-03
1.30E-03
1.49E-03
1.71E-03
1.92E-03
2.14E-03
2.38E-03
¢.60E-03
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Table E.1Q cont.

41
42
43
44
45
46
47
48
49
50

(E/N)MAL Pe

0.072815 e
0.071090 ™

0.067879 ' 4.00E-03
0.0663 E: Z;\ : 4.30E-03
0.06 8.31 4.70E-03
0.063 4.90E-03

0.062240 5.40E-03
0.0609
0.059760

& \\\

r?ec
L 4

d

v
ﬂUEJ’JVIEJVIﬁWEJ’]ﬂi
Qﬁﬂﬁﬁﬂ‘immﬂﬂﬂmﬁﬂ

2.99E-03
— : . 3.17E-03
0.069444 . p— 3.57E-03

S 5.87E-03
'6.20E-03
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Table E.l11 Pe, SNR, and (Ey/Nglus; for Different c

(Es/Nolen.= 1 dB, ¥=0.4, Tg=M), Given M=289

C (E/N)HAI SNR(d8) Pe

1 2.142857 6.29E-69
2 1.25 - 1.78E-51
3 0.882352 2Nl 3.05E-41
4 ' 1.64E-34
5 9.52E-30
6 3.39E-26
7 1.91E-23
8 2.97E-21
9 1.83E-19
10 5.65E-18
11 1.02E-16
12 1.22E-15
13 1.05E-14
14 6.88E-14
15 3.61E-13
16 1.58E-12
17 5.89E-12
18 1.93E-11
19 5.65E-11
20 1.50E-10
21 3.67E-10
22 8.31E-10
23 1.76E-09
24 3.54E-09
25 6.74E-09
26 ]3 6 4 1.23E-08
27 14E-08
: ﬂ Inung EWﬂsmw
29 BBE 08

l'.l ﬂ93634 14 3% -'D'B

[l 03?209 13 34 4 51E 07
35 0.084745 13.72 6.35E-07
36 0.082417 13.60 8.79E-07
37 0.080213 13.49 1.20€E-06
38 0.078125 13.38 1.60E-06
39 0.076142 13:27 2.12E-06

40 0.074257 13.17 2.77E-06



SNR(dB)

ﬂuiﬁwﬂﬂﬁhﬁwn

10.88

Pe

3.56E-06
4.54E-06
5.73E-06
7.15E-06
8.85E-06
1.09€-05
1.32€-05
1.59€-05
1.91€-05
2.27€-05
2.69E-05
3.16E-05
3.50E-05
4.10E-05
4.80E-05
5.50E-05
§.50E-05
7.00€-05
8.00E-05
9,25€-05
1.00E-04
1.10E-04
1.26E-04
1.40E-04
1.55€-04

1.75E-04
.95E-04

.15E-04
2.30E-04

maﬁ&m 91908 18 088

[Ehl!‘ E-ll cont.
C (E/N)MAI
41 0.072463
42 0.070754
43 0.069124
44 0.067
45 0.06607
46 0.06
47 0.
48 0.06!
49 0.0¢
50 0.059
51 0.0
52 0.
53 i
54
55
56
57
58
59
60
61
62
63
64 ‘
65 0.045871
66
67
68
0.043227
0.040871
?4 0.040322
75 0.039787
76 0.039267
77 0.038759
78 0.038265
79 0.037783
80 0.037313

10.64
10.58
10.52
10.47
10.41
10.36
10.30
10.25

3.40E-04
3.60E-04
3.80E-04
4.35E-04
4.45E-04
4.80E-04
5.40E-04
5.45E-04
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Iable E.11 cont.

c (E/N)MAL SNR(dB) Pe

8l- 6.00E-04
82 6.60E-04
83 6.95E-04
84 7.40E-04
85 7.70E-04
86 8.45E-04
87 8.70E-04
88 9.40E-04
89 1.02E-03
90 1.04E-03
91 1.15E-03
92 1.18€-03
93 1.23E-03
94 1.30€-03
95 1.41E-03

T —
'il
¢

AUEINYNINYINT
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Table E.12 Pe, SNR, and (Ep/Ng)yar for Different ¢

MNNN-—-—-;-—-—H—H—-H--H-—
wmwnmmﬂmmhwmwnmmummhumu—-

[ N B ]
- O LN P

28
i) {7
32 \

33
34
35
36
37
38
39
40

(Ep/Nolen.= 1 dB, y=0.4, T4=M), Given M=169

(E/N)MAL

—~

0.
0.
0.
0.
0.
0.
0

0

0

§

SNR(dB)

Vg

- i i
--“.'.:"‘:«""J"..‘;* o .,?"-.';.

0.105633

SRERNT

0.092592
0.089820
0.087209
0.084745
0.082417
0.080213
0.078125
0.076142
0.074257

B S

12.30

Pe

3.57E-41
6.08E-31
6.16E-25
5.53E-21
3.49E-18
4.29E-16
1.78E-14
3.49E-13
3.97E-12
3.00E-11
1.66E-10
7.20E-10
2.57E-09
7.81E-09
2.09E-08
5.00E-08
1.09E-07
2.21E-07
4.19€-07
7.49€-07
1.27E-06
2.07E-06
3.25E-06
4.92E-06
7.23E-06

.03E-05

44E-05
1.97E-05

91988 9 ¢ e

11.76
11.63
11.51
11.3%
11.27
11.16
11.05
10.94
10.84

5.50E-05
6.80E-05
8.50E-05
1.00£-04
1.26E-04
1.55E-04
1.85E-04
2.15E-04
z tsuE'u4

122



123

'I'ghlg E.lz cont.

C Pe

41 2.95E-04
42 3.40E-04
43 3.80E-04
44 4 45E-04
45 5.00E-04
46 5.45E-04
47 6.30E-04
48 7.10E-04
49 7.70E-04
50 8.50E-04 -
51 9.70E-04
52 1.10E-03
53 1.18E-03
54 1.30E-03
55 1.41E-03
56 1.56E-03
57 1.60E-03
58 1.80E-03
59 ~ 1.96E-03
60 2.14E-03

Auianeninens
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Table E.13 Pe, SNR, and (Ey/Ngluar for Different ¢

(Ex/Nglen.= 1 dB, ¥=0.4, T4=M), Given M=12T7

c (E/N)MAI SNR(dB) Pe
1 2.142857 ) 'l . 1.94E-31
2 . 9.83E-24
3 3.30E-19
4 3.15E-16
5 4.09E-14
6 1.55E-12
7 2.58E-11
8 2.45E-10
9 1.54E-09
10 7.12E-09
11 2.60E-08
12 7.91E-08
13 2.07€-07
14 4.82E-07
15 1.02E-06
16 1.97E-06
17 3.58E-06
18 6.12E-06
19 9.95E-06
20 1.55€E-05
21 2.32E-05
22 3.00E-05
23 4.50E-05
24 6.50E-05
25 8.50E-05
26 U 118636 all. .36 1.00E-04
27 .35E-04
; ﬂﬁﬁﬂ'ﬁ'ﬂﬂﬂﬁ%ﬂ’]ﬂ a0 o
D DBBEB4
3
ﬂ 7 88D 0 S EI’P&EL
0.089820 10.39 4 80E-04
3# 0.087209 10.27 5.45E-04
35 0.084745 10.15 6.60E-04
36 0.082417 10.03 7.40E-04
37 0.080212 9.92 8.50E-04
38 0.078125 9.81 1.03E-03
39 0.076142 9.70 1.15€-03

40 0.074257 9.59 1.30E-03
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Table E.13 cont.

c Pe

41 1.41€-03
42 , 1.56E-03
43 Wi 1.79E-0
4 9.20™ 1.96E-03
45 -;.;;ﬂ-’““m 2.24E-03
46 2.38E-03
47 3,92, 4% 2'6OE-03
48 .83 1, 2.79E-03
49 BN N\ 3.00E-03
50 66 3.31E-03

-«.; 3 5
[ -.‘ t \i

h -% -!ii .
; ,
\\\

Ils'i
) [

AULINENINYINg
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Table E.14 Pe, SNR, and [Ee/Ng )yat for Different c

Ml—ll—ll-‘l—ll!—ll—ll-llll-'Hl—l
O WD 00~ O N e Ll P b O U0 00 4 O LA e Gl ) e

[N S
P =

23

’ﬂ W B caiae

35
37
38
39
40

(Ey/Nglen,= 1 dB, y=0.4,

(E/N)MAI

2.142857

SNR(dB)

-20.55

.23

Td=H]1

D 109489

. 0.098684
0.09554]

0.087209
0.084745
0.082417
0.080213
0.078125
0.076142
0.074257

%)
lﬂ EZ

ﬂuﬁ’?ﬂﬂﬂ‘iﬂmﬂ

10.04

slUAENYA

9.52
9.40
9.29
9K
9.06
8.96
8.85

Given M=107

Pe

8.52E-27
2.71E-20
1.79E-16
5.91E-14
3.61E-12
7.77€-11
8.42E-10
5.65E-09
2.68E-08
9.80E-08
2.94E-07
7.54E-07
1.71E-06
3.50E-06
6.59€-06
1.16E-05
1.92€-05
2.95E-05
4.30E-05
6.50E-05
9.00E-05
1.20€-04
1.60€-04
2.15E-04
2.65E-04
3.40E-04
4.45E-04
5.15E-04
6.30E-04

;é%SE 04

1.43E- ﬂ3
1.56E-03
1.80E-03
1.96E-03
2.25E-03
2.45E-03
2.79E-03

1286
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Table E.14 cont.

C "~ Pe

41 0.072468w s 4 3.31E-03
42 0.070754 - 1 3.50E-03
43 0.065 _ABuhb 3.80E-03
44 0. 4.02E-03
45 0. 4.45E-03
46 0. 4.80E-03
47 0. 5.20E-03
48 0. 5.60E-03
49 0. 6.20E-03
50 0. 6.45E-03

AuEINENINEINS
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Table E.15 Pe for Different ¢ When Tq= M/2

(Ex/Ng)en.= 1 dB, y=0.2) , Given M=169

C Pe

18
19
20
21

L -
I 4
. ¥

SNANSMAH S
) i et 33 '

22 : :5

4 : g

28 Fik

29 3 SREL0G.

30 /

31

32

33

34

35

36

37 O

gg __v:—,_ =TV

40 .

41 7.81E-07
01E-06

ﬁwi@mwmm

2.68E-Q6
am mn‘sagmm'mma ]
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