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Level One Cummunicatiuné, Ing.

Processing gain for model LDB 810 Demonstration System REV 7
(REV 7B: Base, REV 7P: Poratble)

The C/W jamming method was used to determine processing gain. The jamming frequency was

swept from 914.00 MHz to 915.00 MHz in 50 kHz ncrements. The desired input power was set '

at -49.7 dBm. The jamming power was adjusted to obtain a bit error rate of le-4.

The system utilizes non-coherent FM with discrimination detection. The peak frequency
deviation is 0.35 the modulation frequency: Fd = .35 Fs. A copy of page 229 out of Jakes "
Microwave Mobile Communications" is attached to demonstrate the required $/N of 11.0 dB for

a le-4 error prabability.

Using the equation Gp = 8/N + J/§ + Lsys with:

Gp = processing gain

S/N = required signal to noise ratio for a given probability of error (in this case 1¢-4)

J/S = Jammer to desired signal ratio

Lsys = System loss due to non-idealities, maximum allowed is 2.0 dB

The calculated worse case processing gain was 10.0 dB for jamming frequencies of
914.40 MHz and 915.65 MHz. For all other jamming frequencies, the processing gain was
greater than 10.0 dB.

The test results represent the processing gain for both the portable and base units,

Refer to the attached data sheets for more details.
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Fchannel = 915.00 MHz

Jammer Power {dBm)

Jammer Power vs Jamimer Frequency: BER =.0001, Deslred Signal =-
-~ 49.7 dBm '

=40, D - H's“\'
_43'0 i ‘r" Wl
ol T R
ﬁ'g | ,;?'3 4 J|) J F
-46.0 -
A7.0 r,...: ;I: EI wJ,...uj‘ w(il:
e e
jgg LT e ..ir.‘. M
_50'0 U AT
-51.0

]
i
I -t

are R f g
it

il
EHHAR
i
i)
i & !uu.‘ [ "\ i

PR
L '“\ l, i3

P
h' Tc«ﬂ [r-r M“F\!w‘#

.J@i.‘. ‘W‘HH

‘ m{w, YEj g
: ;“‘A'J‘vf o |+Jammer Pawer (dBm) |
S el ‘d‘ Il.il'ﬂ':l

it Y

il ‘hlﬁ'r"":tlh’ !,‘."\“(‘fi}q &
s o
% i J

R

520 otk '1""
Foy s MDD © SR AR
. L. F\ ki dL"":W![;i\I'I‘:I Yy 1 V‘-E?w I @«'M\“”ﬂ\
hgg'g L3 ) T L R L
-Eﬁ'ﬂ u-ri'ﬂ"iNh.

_57'0 ER ik,
5.0 fuih® fiki
) 'h i “'Ll"ﬂ‘:‘ll'“""h\i‘h'n'“‘l‘ Ll T

314.00 914.50 915.00 315.50 916.00 :
Frequency (MHx)

P

T
b [t
il "“I‘*Jf--:

T

i
FELTI)
i

A l.u‘uww i A

PN B
RN N
JENE
"w‘&“'w‘ Fl‘r*nf‘

a3t

A N Sl

T lw:L\l :‘}l- .I '«‘.‘EH. o LN

g

Prooessing Galn [dB)

Processing Gain vs CW Jammer Frequency: BER = .0001, Desired Singal
=-49.7 dBm —#— Frocessing Gain (dB)

25.0

'9‘:u »J‘»« o [ \m“i‘!!‘i: PRI BT “M*Ff“@"‘-‘-"“ G h'*"ﬂji'\l“‘-"‘-q"’ ) '”‘ih’-‘ﬂ”w\'g."'i'
24.0 ENORRARTTEAN KON .:‘, ol : - mn Y ETE RN KL T T f e
5.0 |'"‘\“ popicind KRR ‘-"F'U ) E i ke 1 bt | S b el ] it e
. oy - - -
250 IR NN D

W |t ‘ £,
:;:g e :f‘:\?-"-\.ﬂhiﬁ‘."!'1 B
19.0
18.0 ] _ Ly
17.0 - '_ e Ly it
16.0 I+ i PR T
15.0

14.0 J5 "':‘1:‘.2.;,""“'
13.0 :
12.0
1.0 - A
10.0 == “_, i '. ol e 1
9.0 x3 " r ) .
a.0
7.0
8.0
5.0

014.00 014.30 91440 914.60 914.80 01500 91520 91540 91560 91580 916.00
Frequency (MHz)

K REED AT BT
i |"* F»' \n Ay

i
b
ot 0L
Vs L

- 5 T
i i | i vum...\

! ‘f” i) g i ‘.-.?;;tn. 5\‘:\‘*‘1’;;
vl L o PR B

T T
i f”‘" AT

Page 2

P. 003




DEC. -27 DO (WED) 14:32 S.F T TEL:415 336 2101

‘s

Frow
Eited ki Willlaw ¢, Jutces

YAt wsane  AMobile Commun' ead ong

Muodulgtlan, Nolse, and loterference

|. COHERENT DETECTION BINARY AM

2, DPSK DETECTION

3, OM OFF AM, ENVELOPE DETECTION

4 SUNDE" EM

5. FM WITH DISCRIMINATOR DETECTION
fd=035fy BiF=1l

hid
E f; r—.ﬁl’ Gur 5"1"‘EH

. la'
12 that R, : . ]; e _["__t - 515”1‘

- -;—.5 -3 '5.-""4 C""':t“/,s

there IS
seak po “

ly kne , ; ; ; L'.‘/

]
i
1
¥
{
[
&

15 p 4B

) “dﬂ'

4.245 Error rate as a function of average transmitter power to nmse ralio,

frequency deviation is f,. It is clear that x(f) is no longer band
Calculations show?! 3 that for small deviations, that is, f, < £,/4,
trum of x (/) is essentially contained in a narrow RF bandwidth of

\' narrow-band system has been described by Salz®® * with f,=f, /4
andwidth of l 5f,. The transmitted Wave Was 10 longer strictly FM
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