Probability of Error, Pe
Q =10, N=10, A = 0.35, T' = 0.5x10 >
SNR, dB Antipodal Orthogonal ON-OFF

-75 4.999-001 4.999-001 5.000-001
-70 4.996-001 4.998-001 5.000-001
-65 4.988-001 4,994-301 4,398-001
-60 4.962-001 4.982-001 4.395-001
-55 4.,881-001 4.942-901 4.935-001
-50 4.635-001 4,819-301 4.953-001
-45 3.943-001 4.453-001 4.852-001
~40 2.407-001 3.482-001 4.549-001
-35 6.086-002 1.673-031 3.719-001
-30 4.055-003 2.570-902 2.024-001
-25 5.286-004 1.838-003 3.945-002
-2 2.393-004 7.032-004 2.359-0103
-15 1.625-004 3.662-304 4.3)6-004
-10 1.147-004 1.913-004 2.154-004
-5 6.559-005 1.189-004 1.537-004
0 1.111-005 3.578-005 1.051-004

5 3.007-007 4.145-006 5.258-005
10 2.090-011 2.485-008 7.274-006

Q =10, N = 100

-75 4.,988-001 4,994-001 4,999-001
-79 4,964-001 4,932-001 4,935-001
-565 4.886-001 4.943-031 4.936=-001
-60 L,E47-001 4,823-001 4.954-001
-55 3.968-001 4.463-001 4.857=-001
-50 2.411-001 3.492-001 4.553-001
-45 5.078-002 1.614-001 3.745-001
- 40 4.395-004 1.467-002 2.011-001
-35 7.809-010 1.145-005 2.832-002
-39 3.376-021 1.182-013 8.230-0105
-25 2.653-030 1.527-025 1.199-011
-2 4,571-034 4.757-032 1.637-023
-15 4.0650-036 4.932-035 3.717-031
-10 3.051-037 1.196-036 1.444-034
-5 3.808-C39 1.365-037 2.151-936
i) 7.331-047 4,910-042 2.031-037

5 1.710-062 2.170-051 9.6R0=-041
139 2.233-102 1.720-073 5.716-049

Table 4.1.

Calculated performance bound (4,44) for class A inter-
ference, A = 0.35, I'' = 0.5x10°3.

95



Probability of Error, Pe
Q =10, N = 1000
SNR, dB Antipodal Orthogonal ON-OFF

=75 4.836-001 4.944-001 4,986=-001
-70 4b.649-001 4,824-001 4.,955-001
-85 3,972-001 4a4H4-001 4.858-001
=60 2.414-001 3.494-001 4,565-001
=55 5.,013-002 1.611-001 3.750-001
=53 3.536-004 1.397-002 2.013-001
-45 6.610-011 6.394-006 2.823-002
=40 2.013-031 2.682-016 5.818-005
=35 1.240-088 2:894L-047 2.449-013
-39 7.701-202 7.366=-127 1.239-038
=25 1.246-291 1,901-245 1.192-106
=20 0.000+000 20,200+000 8.666-225
S0ED 0.000+000 0.000+000 1.,240-301
=10 0.000+090 0.000+000 0.070+4000
-5 0.000+000 0.000+000 0.090+0700
0 0.000+000 0.000+000 0.030+000

5 0.000+000 0.000+000 0.000+000
10 0.000+000 0.000+000 0.000+000

1000, N = 10

-75 4.999-001 4.999-901 5.0006-001
-7 4.996-001 4,998-001 5.030-001
-65 4,988-001 4,994-001 4.999-001
-60 4.964-001 4.981-001 4.995-901
-55 4.,886-001 4.941-001 4.986-001
-5) 4.648-001 4.816-001 4.954-001
-45 3.978-001 4a445-001 4.858-001
-40 2.474-001 3.462-001 4.565-001
-35 6.595-002 1.644-001 3.760-001
-39 4.882-003 2.430-002 2.094-001
-25 6.312-004 1.,430-003 4.349-002
-20 2.589-004 3.388-004 2.889-003
-15 1.520-006 2.095-004 5+041-004
-10 1.017-004 1.775-004 2.290-004
-5 6.464-005 1.393-004 1.405-004
0 1.176-005 4,406-005 9,535-3505

5 3.632-007 3.828-006 4,532-005
13 3.645-011 1.955-008 7+.795-006

Table 4.1. (continued)
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Probability of Error, P,
Q = 1000, N = 100
SNR, dB Antipodal Orthogonal ON-QFF

=75 %4.989-001 4.934-001 4,939-001
=79 4.965-001 4,982-001 4.,996-001
=65 4.890-001 4,945-001 4,986-001
-60 L,661-001 4.827-301 4.,956-001
=55 4,.,005-001 L473=-001 4.853-001
=59 2.4834-001 3.517-201 4.530-0101
=45 5.574-002 1.654-001 3.790-001
=43 5.833-004 1.576-002 2.087-001
=35 1.700-009 1.416-00% 3.248-002
-39 1.432-020C 2.101-013 1.173-004
-25 9,.,876-030 4.150-025 3.098-011
=29 6.940-034 8.337-032 7.383-023
-15 4.711-036 4.835-035 BeH24-031
-13 4.101-037 9,519-037 2.,038-034
-5 1.029-038 1.035-037 2.520-036
2 3.912-046 1.000-041 2.976-037

5 3.419-061 1.185-050 2.959-040
10 6.726-100 1.958-072 4e229-048

Q = 1000, N = 1000

-75 4,891-001 4,945-001 4.,986-001
-70 4,.664-001 4,82Q-0)1 4.357-001
-65 4.012-001 L.479-001 4e864=-001
-60 2.432-001 3.530-001 4,533-001
-55 5.542-002 1.653-001 3.797-001
-50 L,851-004 1.546=-002 2.095-001
-45 1.,775=010 8.795-006 3.290-002
-49 4,050-030 7.232-016 8.5332-005
-35 4.,793-085 5.738=-045 8,371-013
-30 4,125-195 2.080-123 4,932-037
-25 1.746-246 1.062-239 1.930~-102
-2¢ 0.000+G00 1.215-306 6.755-218
-15 0.0004000 0.000+000 4.506-297
-10 0.000+000 0.C00+000 0.030+000
-5 0.000+000 0.000+000 0.000+00¢0
) 0.000+000 0.000¢000 0.0004000

5 0.030+000 0.000+000 N1.020+000
10 0.000+000 N.N30¢000 0.,000+000

Table 4.1. (continued)
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Probability of Error, Pe
Q = 100,000, N = 10
SNR, dB Antipodal Orthogonal ON-QFF

-75 4,999-001 4,999-001 5.000-001
-70 4,996-001 4,998-001 5.000-001
-65 4.938-001 4.,995-001 4.998-001
-60 4.962-001 4.983-001 4,.,995-001
-55 4,880~-001 L.C46-001 4.935-001
-51 4,632-001 4,830-001 4,952-001
G 3.,033-001 L.484-001 4L.851-001
=40 2.392=-001 3.,558-001 Lo544-001
-35 6.,023-002 1.,7381-001 3,738-001
-30 4,183-003 2.957-002 2,009-001
-25 5.589-004 1.,830-003 3.910-002
=20 2.249-004 3.668-004 2.478-003
=5 1.055-004 1.886-004 L.454-004
-10 8,557=-006% 1.368-004 1.938-0C4

-5 6.,422-005 9,393-005 9,690-005

0 1.,249-0195 4,089-035 8.543=-005

5 2.876=-007 5.348-006 4,442-005

10 2.060-011 3.427-008 7.242-006

Q = 100,000, N = 100

S S 4,989-001 4,995-001 4,938-001
-70 4,965-001 4%4,383-001 4,996-001
-55 4,830-001 4,945-001 4.9356-001
-6 4,661-001 4,829-001 L.956-001
=55 4,004-001 4.,479-001 4,853-001
=151 2.482-001 3.533-001 4,580-001
=45 5.551-002 1.675-001 3.739-001
=40 5.735-004 1.647-002 2,085-001
~-35 1.674-009 1.622-005 3.239-002
-30 1.426-020 2,954-013 1.154-004
=25 1.077-029 6.661=-025 2.959-011
=21 7.547-034 1.302-031 7T441-023
-15 4,836-036 8.602=-035 9,543=-031
=19 2.743-037 1.628-036 2:207-0304

-5 5.883-039 1.567-037 2.430-0236

0 2.8806-046 1.264-041 1.893-037

5 2.762-061 1.250-050 2.319-040

13 5.,256=-100 2.871-072 3.237-048

Table 4.1. (continued)
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Probability of Error, ﬁe
Q = 100,000, N =1000
SNR, dB Antipodal QOrthogonal ON-QFFE

-75 L.831-001 4.945-301 4.986-001
=73 4.,663-001 4.829-001 4,957-001
~h5 L.011-001 4Loel79-001 4.854-001
=60 2.432-001 3.531=-001 4.533-001
-55 5.536=-002 1.555-001 3.796-001
-5 4.,836-004 1.551-0032 2.094-001
=45 1.758-010 8.381-006 3.196-002
=47 2.,931-030 7.465-016 8.539-005
-35 4.431-085 5.300-3486 8.269-013
- 30 3.735-195 2+4623-123 4.812-037
=25 1.958-236 1.411-239 1.752=-1732
=20 0.000+000 1.436-306 5.,191-218
-15 0.000+000 0.000+0090 5.268=297
-1C 0.000+000 0.000+0290 0.000+000

=5 C.000+0030 0.000+000 0.0%0+000

G 0.,000+00¢0 3.0330+00¢0 0.030+000

5 0.000+000 0.000+000 0.000+000

14 0.002G6+C00 8.020+030 0.,030+000

Table 4.1. (continued)
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Probability of Error, ﬁe

Q=10, N=10, A=0.1, T' = 107"

SNR, dB Antipodal Orthogonal ON-QFFE
~75 4,999-001 5.000-001 5.000-001
-70 4.997-001 %4.,998-001 5.000-001
-65 4.,991-001 4,995-001 4.939-001
-60 4.,971-001 4,986-001 4.996-001
-55 4,912-001 4,957-001 4.988-001
-50 4.,736-001 4.868-001 4.954-001
-45 4.233-001 4.606-001 4.891-001
-40 3.006-001 3.887-001 4.674-001
-35 1.074-001 2.320-001 4.066-001
-30 5.836-003 5,026-002 2.659-001
-25 1.535-005 8.819-004 7.475-002
-20 2.797-007 3.035-006 2.277-003
-15 5,881-008 5.,795-007 4.,938-006
-10 2.801-008 1.420-007 1.887-007

-5 1.311-008 3.721-008 4,739-008
0 4.,716-009 1.294-008 2.506-008

5 9,975-010 3.083-009 1.067-008
10 1.454-011 3.275-010 3.870-009

Q =10, N =100

-75 4.990-001 4,995-001 4,939-001
-70 4,971-001 4,985-001 4.996-001
-65 4.,911-001 4,955-001 4.988-001
-50 4.731-001 4,863-001 4.954-001
-55 4.218-001 %4,592-001 4.,889-001
=50 2.966=-001 3.850-001 4.667-001
-45 1.007-001 2.241-001 4.047-001
-40 3.724-003 4,274=-002 2.612-001
-35 1.843-007 2.768-004 6.829-002
-30 1.217-019 8.918-011 1.145-003
-25 1.585-044 5.629-028 5.641-009
-20 2.595-062 1.881-053 1.410-023
-15 5.226-070 5.265-066 2.462-049
-10 4.114-074 6.144-072 3.033-064
-5 2.447-076 3.584-075 5.247-071
0 5.656-080 1.849-077 1.152-074

5 2.211-087 1.749-082 7+965-077
10 2.533-105 1.945-092 5.216-081
Table 4.2. Calculated performance bound (4.44) for class A

interference, A = 0.1, T'' = 10-4,
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Probability of Error, ﬁe

Q = 10, N = 1000

SNR, dB Antipodal Orthogonal ON-OFF
=75 4.906-001 4.,953-001 4.,938-001
-70 4L,717-001 4.856=-001 4.,9562-001
-65 4.180-001 4,571-001 4.833-001
=60 2.883-001 3.794-001 4L.650-001
=55 9.209-002 2.142-001 4.001-001
=50 2.771-003 3.698-002 2.522-001
=45 5.983-008 1.685-004 65.105-002
=40 J.u24-022 1.137-011 7.847-004
=35 5.119-065 1.769-033 1.257-009
-30 3.429-186 3.616-0938 2.743-027
=25 0.000+000 1.383-269 4.,450-080
-20 0.000+000 0.000+000 2.312-225
=15 0.000+000 0.000+000 0.000+000
-10 0.000+000 0.0004000 0.000+000

-5 0.000+000 0.000+000 0,000+000
0 0.000+000 0.000+000 0.000+000C
5 0.000+000 0.000+000 0.000+000

10 0.000+000 0.000+000 0.030+000

= 1000, N = 10

-75 4.999-001 5.,000-001 5.000-001
-70 4,997-001 4,998-001 5.000-001
-65 4.,991-001 4,995-001 4.999-001
-60 4,972-001 4.986-001 4.996-001
-55 4.,916-001 4.,956-001 4.939-001
-50 4,746-001 4.866-001 4.,966-001
-45 4.260-001 4.599-001 4.835-001
-40 3.063-001 3.871-001 4.636-001
-35 1.137-001 2.290-001 4.097-001
-30 6.906-003 4.,833-002 2.723-001
-25 2.312-005 7.872-004 8.026-002
-20 3.994-007 1.808-006 2.736-003
-15 6.928-008 1.176-007 7.721-006
-10 2.385-008 4.562-008 2.585-007
-5 1.005-008 3.407-008 5.331-008

0 4,771-009 1.837-008 2.042-008
5 1.084-009 3.641-009 8.505-009

10 1.864-011 3.133-010 3.975-009

Table 4.2. (continued)
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Probability of Error, ﬁe

Q = 1000, N = 100

102

SNR, dB Antipodal Orthogonal ON-QFFE
-75 4,991-001 4,995-001 4.999-001
-70 4,972-001 4.986-001 4.936-001
=65 4.914-001 4,956-001 4.989-001
=60 4,741-001 4,866-001 4.965-001
=55 4,247-001 4,600-001 4.,834-001
-50 3.029-001 3.870-001 4.630-001
-45 1.074-001 2.277-001 4.082-001
=40 4,535-003 4.,487-002 2.682-001
- 35 3.327-007 3.210-004 7.399-002
-30 6.3560-019 1.389-010 1.461-003
=125 3.748-043 1.921-027 1.168-008
=20 1.821-061 1.659-052 1.013-022
-15 1.200-069 1.551-065 5.896-048
=10 5.453-074 5.679=-072 1.555-063

=5 4.440-076 2.262-075 1.026-070
0 3.506-079 1.010-077 1.599-074
5 3.600-0886 7.503-082 1.703-076
10 1.311-103 2.146-091 4,004-080
Q = 1000, N = 1000
-75 4,910-001 4,954-001 4.,938-001
=70 4,728-001 4,860-001 4.963-001
-65 L.,212-001 4,582-001 4.888-001
=560 2.952-001 3.824-001 4.565-001
=55 9,904-002 2.193-001 4.040-001
=50 3.464-003 3.978-002 2.597-001
-45 1.186-007 2.,108-004 6.683-002
=40 2.764-021 2.259-011 1.036-003
=35 2.694-062 1.430-032 2.942-009
-30 1.445-178 1.849-095 3.652-026
-25 0.000+000 3.424-262 9.994-077
=20 0.000+000 0.000+000 2.900-216
=515 0.000+000 0.000+000 0.000+000
-10 0.000+000 0.000+4000 0.000+000
-5 0.000+000 0.000+000 0.000+000
0 0.000+000 0.000+4000 0.000+000
5 0.000+000 0.000+000 0.,000+000
10 0,000+000 0.000+000 0.000+000
Table 4.2. (continued)




Probability of Error, ﬁe

Q = 100,000, N = 10

SNR, dB Antipodal Orthogonal ON-OFF
-75 4.999-001 5.000-001 5.000-001
-70 4,937-001 4,999-001 5.000-001
-65 4.991-001 4,99¢-001 4.939-001
-60 4,971-001 4,987-001 4.996-001
-55 4.,912-001 4.959-001 4.938-001
=50 L.734-001 4.875-001 4.964-001
=45 4,227-001 4L.627-001 4.,890-001
=40 2.992-001 3.944-001 4.671-001
-35 1.059-001 2.424=-001 4.,058-001
=30 5.685-003 5.713-002 2.644-001
=25 1.654~-005 1.205-003 7.357-002
-20 3.110-007 3.,029-206 24221-003
-15 5.298-008 1.351-007 5.585-006
-10 1.055-008 3.659-008 2.001-007

-5 7.446-009 1.949-008 3.847-008
1] 4.608-009 7.902-009 8.334-009

5 9.775-010 3.366-909 7.135-009
10 1.442-011 4,023-010 3.8348-009

Q = 100,000, N = 100

-75 4.991-001 4.,995-001 4,999-001
-70 4,972-001 4,986-001 4,996-001
-65 4.,914-001 4,957=-001 4.,939-001
-60 4,741-001 4.868-001 4.955=-001
-55 4.246-001 4.,605-001 4.,834-001
=50 3.027-001 3.883-001 4,680-001
=45 1.072-001 2.301-001 4,031-001
=40 4.,514-003 4.631-002 2.630-001
-35 3.282-007 3.535-004 7.335-002
-30 6.151-019 1.84€-310 1.453-003
-25 3.700-043 L.,019-027 1.148-008
-20 2.236-061 L,451-052 9.,759-023
-15 1.402-069 3.942-065 5.978-048
=10 5.909-074 1.864-071 1.963-063
-5 1.774-076 6.813-075 1.237-070
0 1.469=-079 2.439-077 1.472-074

5 2.183-086 1.245-081 6.243-077
10 8.759-104 1.771-091 1.834-080

Table 4.2. (continued)
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Probability of Efror, ﬁe

Q = 100,000, N = 1000

SNR, dB Antipodal Orthogonal ON-QFE
=75 4.910-001 4.,954-001 4,938-001
-70 4,728-001 4,860-001 4.,9563-001
=65 4,212-001 4,582-001 4,838-001
=60 2.951-001 3.825-001 4.665-001
-55 9.897-002 2.195-001 4,039-001
=50 3.456=-003 3.987-002 2.536-001
~-45 1.178-007 2,124-004 6.677=-002
-40 2.707=-021 2.309-011 1.033-003
=35 2.533-062 1.529-032 2.917-009
-30 1.223-178 2.249-095 3.560-026
-25 0.000+000 5.621-262 9.2565-077
-20 0.000+000 0.000+000 2.381-216
-15 6.000+000 0.000+000 D.0J0+008
-10 0.000+000 0,000+000 0.000+000

-5 0.000+000 0.00C+000 0.030+000

0 0.000+000 0.000+000 0.000+000

5 0.000+000 0.000+000 0,000+000

10 0.000+000 D.000+000 C.000+000
Table 4.2. (continued)
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