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1. SOLARSIM COMPUTER SIMULATION DEVELOPMENT

SOLARSIM is a software package designed to predict the effect of

certain electrical and mechanical imperfections of the SPS system on its

performance. The following is a documentation of the SOLARSIM programs

and SQLARSIM capabilities to quantify the spacetenna performance

parameter values. The overall set up of SOLARSIM computer simulation is

shown ir. Figure 1.1. As shown -1 ,s the figure, the user input directs the

central processor unit to pick the correct SOLARSIM subroutine from the

subroutine package stored in the computer memory. Every operation done

by the SOLARSIM is interactive in nature, i.e., questions are asked and

the user answers control the execution of the programs. As shown in the

Figure 1.1, the SOLARSIM package can compute the following quantities:

1. RMS Pointing error (PE)

2. Tilt effects (TILT)

3. MPTX code tracking loop performance (CDTL)

4. MPTX carrier tracking loop performance (CRTL)

5. Averaged power pattern (APP)

6. Power transfer efficiency (PTE)

There are two different types of inputs necessary for the operation

of SOLARSIM routines, user inputs and the computer generated inputs. As

mentioned earlier, the user inputs have the prompting, i.e., it is an

interactive software, but the computer inputs are automatic in the sense

that once the user's input specifies the SOLARSIM subroutine, the

subroutine calls for the necessary computer generated input for.its

execution.

The SOLARSIM programs are configured such that all the user has to

know is the set of inputs to the program he desires to execute.

cA. main
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Following is an attempt to make the user familiar with the assumptions

and general requirements of the SOLARSIM package.

2.0 SOLARSIM SRS SYSTEM DEFINITION AND COMPUTATIONAL CONSIDERATIONS

2.1 Spacetenna

Spacetenna is a_stepped approximation of a circle of 11 cm in

diameter having an ara of 0.76 kin g. This area is subdivided into square

subarrayc 'totaling 101,552 r N. The opgration of the Spacetenna being

retrodirective it needs a pilot beam originating at the center of the

rectenna which is used to phase the downlink power beam to achieve

retrodirectivity. The convention followed is (er ,^r ) as the direction

of the pilot reference signal as seen from the spacetenna center.

Current Taper

For the control of the power lost in the sidelobes of the antenna

pattern, an excitation current taper of 10 dB (center to edge) is

suggested. This taper is implemented by discretizing it into ten

distinct levels and putting different numbers of amplifiers (klystron

tubes) from level to level. It should be remembered that the ratings of

all the amplifiers is the same all over the spacetenna. The ten levels

when imposed over the circular spacetenna become ten circles with

R•	 different diameters and having a different number of amplifiers per unit

area from circle to circle. Figure 2.1 shore, the spacetenna wish ten

power density circles their radii and the number of kl strons in eachp	 Y	 ^	 Y

}
circle. Even though the current rating of the klystron is Cie same, the

current density is different in different power rings. The feed

currents also have amplitude jitters associated with them. These two

I	 quantities are designated by:
A'	 Y

	

ChRNT(I)	 Current densities in the I th power ring, I=1,....10

-4-
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SIGNAL(I)	 Amplitude ,jitter in the Ith power ring, I=1,...,10

2.3 Subarrays

The baseline system assumes only one power amplifier per

subarray. Since there are different numbers of amplifiers present per

unit area in different power density rings, the size of subarray is

different from ring to ring. The subarrays are assumed to be square and

have the power amplifier and the phase conjugation circuitry at its.

geometric center. The actual radiating elements are the slots in the

waveguides. Figure 2.1 shows the size and nurNber of subarrays in each

power ring. One alternate way is to have a constant sized square

subarray throughout the spacetenna. Such an arrangement will have a

different number of power amplifier per subarray from ring to ring.

This arrangement is also shown in Figure 2.1. The following convention

is adapted;

N(I)	 The number of radiating slots in i--h powev ring

I=1,...,10

MM	 The number of radiating slots per subarray in s

power ring, I=1,...,10)

2.4 Tilts on Subarrays

There are basically one type of tilt and two types of jitters

associated with the subarrays which are, mechanical tilting of the

subarrays with the associated jitters and the radiatinU and transmiting

element location jitters. The mechanical tiliting of the subarrays can

be considered to have two components, i.e, the x-component and the y-

component the mean values of which gives the mechanical tilt of the

spacetenna with respect to the perfectly pointing spacetenna. The

radiating and transmitting element location jitters actually have three

cw Lncom
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components: two components in the plane perpendicular to the line

forming that particular element and the rectenna center and one

component along that line. We will negleLt the jitter w ,,imponents in the

plane mentioned above and consider only the ;litter component along the

line joining the element and the rectenna center as the location ,litter

of that particular element. The convention followed is given in the

following table:

Mean Mechanical Tilts of the
Subarrays

Jitters on Mechanical Tilts

Location Jitter on the Pilot
Receiving Element

Location Jitter on the Radiating
Element

XMEA (I)OYMFAO()
I =,2,...,

SIGMA(I), I=1,2,...,10

SIGPSI(I), I=1,29600110

SIGPHI(I),'I=1,2,..,,10

Y	 ^ ,

s

It should be noted that XMEAN as well as YMEAN are in minutes while

the location jitters will be specified in terms of % of the wvelength of

the power wave. Figures 2.2 and 2.3 show these tilts and jitters.

2.5 Phase Control System

Since the operation of the spacetenna is retrodirective, it needs a

constant phase reference throughout the antenna for conjugator to

function properly. This constant phase is supplied to the conjugators

by the use of MSRTS in the form of a tree. The master oscillator

situated at the physical center of the spacetenna locks onto the phase

of the incoming pilot signal• This phase is transmitted to 16 first

level slave oscillator y , each of these sends the phase to 16 second

level slave oscillators. These third level slaves in turn senc the

phase to 25 fourth level slaves. Figure 2.4 shows the phase

distribution tree.

chi. # afn

r.
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As the master phase passes from level to level of the phase

distribution tree structure it gets corrupted by the phase noise added

by the oscillators and the related equipment at each level. The

variance of the accumulated noise is designated as SIGMAB (I), at the end

of the distribution tree.

2.6 Inputs for the Double I
	

ne SUDDlied by the
ac

The des::ription of these inputs is necessary for the power transfer

efficiency program only because a double integration of the averaged

power pattern is necessary to obtain the total power radiated by the

spacetenna and the power received by the rectenna. The following

formula will illustrate the inputs necessary for the program:

Power Received	 reu #u

on Area 'A'	
J
el 

k

I APP (e, ^) sin ed ed ^

where APP(e,^) is the averaged power pattern produced by the

spacetenna. Where

eL , eu : The lower and upper limits of the variable e

describing the area A.

OL , ^u : The lower and upper limits  of the variable T

describing the area A.

Note: To obtain the power received by the rectenna eL=O,

eu = 0.477', OL = 0 and Ou = 3600.

The double integral subroutine approximates the above double

integral by the following double sum

x
eu OV	

Ie I	
N
® N^4	 f	 f APP( e,^)sin ededo ~	 Z	 Z w e 1 W

0j
'IPP( eki , otj ) sin Oki

eL 
^L	

k=1 t=1 i ^I j-1

r

_10_
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N 6 ,N 0:

Are the number of intervals on the 6 axis and + axis

respectively, on the specified 6 and 4 ranges.

Number of points in each of I 6 and I. respectively in

the 6 and 0 ranges.

where

1 6 , I ^;

Wei, WOO  6 
k and Ott are generated by the subroutine and does not have

to be'supplied.

Note: A reasonable input for I 6,I^ would be 3,3 and for N 6 ,N
It 
would be

4,4.

3. USAGE OF SOLARSIM SUBROUTINES

SOLARSIM subroutine package is created such that user encounters

minimum of trouble to run it. After a few preliminary'comniands from the

user, the entire operation becomes automatic stopping and asking

questions where user input is necessary. User is prompted for all the

inputs necessary for that particular program; thus, virtually

eliminating all user generated errors in data feeding. The preliminary

commands preparing the SOLARSIM subroutine package for user selection of

program are necessary only once, making selecting and running of

subsequent programs easy. The preliminary commands necessary are shown

in the following computer printout. As seen on that sheet the last

command is @XQT LINCOM.SELECT. This executes the 'select' subroutine

which shows that there are six choices possible. They are: Averaged

Power Pattern, Power Transfer Efficiency, Pointing Error, Tilt Affects,

Carrier Tracking loop and the Code Tracking Loop. @ ADD.LINCOM.

Abbreviated File Name is the command necessary to access the required

z	 subroutine from the magnetic tape which was loaded on the tape drive

r; c wpuncm
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before. As mentioned befe re, this set of coimiands are necessary only

once, at the start of the computer run. Keeping this in mind we will

describe each subroutine one by one.

'e 1
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3.1 SOLARSIM Subroutine Pointing Error (PE)

Purposerpose: SOLARSIM subroutine POINTING ERROR evaluates the effect of

phase error introduced by the phase distribution tree (at various

levels of the tree) onto the pointing error. It also allows

variations in number of levels and number of branches per node at

each level of the phase distribution tree. This subroutine may

also be used for determining effects of other phase error sources

on the pointing error. An example of this would be the phase error

introduced by the SPS transponder circuitry can be counted as the

pahse error due to the last level of the phase distribution tree.

Access Command: @ ADD LINCOM.PE

Inputs: The only necessary inputs are:

Number of levels in the phase distribution tree (PDT)

Number of power density levels

Nu,nber of branches per node at each level of PDT

Output: The following page shows a sample run of the-program.

C [0611(fo/n
-14-
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3.2 SOLARSIM Subroutine TILT

Pose: SOLARSIM subroutine TILT evaluate the effect of various tilts

of the subarrays, the location jitters )f the power radiating and

pilot receiving elements and finally the phase distribution system

errors on the gain of the spacetenna.

Access Command: @ ADD LINCOM.TILT

Inputs:

CURNT(I)	 1	 1,...,10

N(I)	 I = ^^,...,lo

M(I)	 I	 1,...,10

SIGPSI(I)	 I	 1,...,10

SIGPMI(I)	 I = 1,...,10

YMCAN(I)	 I = 1,....*10

XMEAN MAX	 Maximum XMEAN tilt in minutes

SIGMA(I)	 I = 1,12,...,10

Note that this program does need the integrator subroutine to generate

the weights. One needs to know the above inputs only if values

different from baseline values are to be fed to the program.

Outputs: The following pages show a sample run of the program.
	 ,„

Zinain
-17-
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3.3 SOLARSIM Subroutine Power Pattern (APP)

Purpose: The purp%e of this subroutine is to study the effects of

parameters like the subarray tilt;,, the phase Jitters, 1,urrent

amplitude Jitter, etc. on the power pattern produced by the

spacetenna.

Access Command: @ ADD LINCOM.APP

Inputs:

N(I) I 1,...,10

M(I) I 1,...,10

NA(I) I	 = 110.00,10

R(I) 1 = 1,900,10

SIGMAB(I) I- 1,...,10

SIGPSI(I) I	 = 1,...,10

SIGPHI(I) I	 = 1,...,10

SIGMAI(I) I = 19.00,10

CURNT(I) I = 10090010

XMEAN(I) I = 19090,10

SIGMA(I) I	 = 1,...,10

PHI The value of	 direction in which the pattern is

generated.

NTERM The number of a value at which tht - pattern will

be evaluated.

STEP	 The step size for a evaluation.

Note that the parameter values N(I), M(1), and R(I) are required to be

fed into the program only if these values are different from the

baseline values. All the necessary baseline values are already present

in the program. Of course, NTERM and STEP will be required to be fed in

Zinam

^aE

X
tS

-20-



by the user.

Output: The following pages show a sample run of the subroutine APP.

In this particular run the total rms phase error is assumed to be

100 (input) while all the other inputs were held at zero. It

should be noted that the program also produces the power

output. This output is true for the SPS at 36,000 km from the

surface of the Earth.
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3.4 SOLARSIM Subroutine Power Transfer Efficiency (PTE)

Purpose: The purpose of SOLARSIM subroutine power transfer efficiency

is to study the effects of perturbations, mechanical or otherwise,

on the power transfer efficiency of the spacetenna.

fccess Command: @ ADD LINCOM.PTE

Inputs: If the prograr .is run for the baseline quantities then the

following quantities are not necessary but if they are to be

different from baseline numbers one needs it for the input of the

j	 1 program.

1

N(I)	 I = 1,...,N

NA(I)	 I = 1,...,N

R(I)	 I - 1,...,N

i	 SIGMAB ( I)	 I = 10000,N

SIGPSI ( I)	 I = 1,...,N

SIGPHI ( I)	 I = 11000.,N

SIGMAI ( I)	 I = 1,...,N

CURNT ( I)	 I = 11,...,N

XMEAN ( I)	 I = 1,090,N

SIGMA ( I)	 I	 1,...,N

(0r1 or )	 The pilot incidence angles as seen-from the

spacetenna.

c	 Xa,Xb	 Lower and upper limits of theta integration in

r	 minutes.

F	 Ya,Yb	 Lower and upper limits of phi integration in.
s
A

degrees.

-25-
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Nx,Ny	 Number of points to be used per interval in the

Gauss Quadrature approximatin of the integral

Ix,Iy	 Number of intervals in the theta and phi range to be

considered for the integration.

Output; The following pages indicate the computer run for the Power

Transfer Efficiency Program. In this particular run the location

jitters on the radiating, and receiving elements as well as the

current amplitude jitters are constants for the spacetenna, i.e.,

they do not change from power ring to power ring. In such a case

the program has the capability of looping back and changing the

initial conditions of the parameters. As seen from the prins;out,

the program is run for different initial conditions for the,

parameters. Any one of the parameters is allowed to vary producing

a set of values for the efficiency holding all other parameters to

constant values.
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Ĥ
^H	 Wa
w

aH	 /^

H	 W
w	 a

N	 q

W	
N

x	 a
H

Q
w

H
H
E

.N]

a

a	 z
O

U)
w	 m

^	 z

W w
s x
Ho H

a
a^H o H
W ^ 47^LD
A

.. I

1i

I1 1

t

i ? 1

s 4
d S7

CS	 1 O o

O tl Q

i N	 1 xn	 + a
%a, r" int Ln CIO N

i
w th to

O ' p.^q
m v v
.' m m
r1 r-	 j

l

h

0 0 00

J

C7. 13 0a oo d o0 00 0
ICY 0© o0 °00d 00 00 00 Inq o0 00 00q o0 00 00 !r

00 00 oo m
nuv %aN Nn•r0 MN j^0 mr1 rLn ry
wrn o.+ .0r

I!

N 1-4 1 V W co.,^ ^m cnc
cc m w m co co

1

0
0
0
O
0O00
0
m
rl
0%

r
m

O
H
E4

a

U
a
PC
U

O
W

4
HO

wm0
PA

0
d

0
H
Wx
H
a
0

t

I4

' 

H
D
a
2
H

I

N



x

W
F
zW
w
a
W
caxNHN
Xy

a
H

oa
U!
aw

z0
H

Vz

°ate
PC 

°otasa

E	
H

HTw

zt/1	 tw/}

w 7W[ w w

ia H
x w -C

LI, 0 a

a >►ter+ H

H U 2
wH

a al w o

a zE' W

NU. cc z
W H

o r^ a Ic

H z z
0RFaa °auua

z.310

aorz+ 0 En

W wD HO W
aH h o ^

W p^ Vf 
C

W	 (•
F I nt o C-q

Z ox. 0 r0 0

I

t.

a
OQ
O
O

oc

r

d
A
m
s
0a
w
0
to
Q
Q

z Q
w o
r. o

a o
w o

00
z
H
F

O Lr
4 1) 

rn
w

a oW

wn F
Z Q ►F+O ^ hN
F W^

0 73

4
w

s

i
	

I 1

ti<
	

w	 tic:	 Lc	 ^.+:	 ,.	 3 	 v

F ^	

I

r

i

w^

AG
W
a

1 • oo u
I

^+, O O W t^ N P1 tD r-1 r Y O l(1 (`• N 01. r 01
_ 0o N.+r^r-irriu^rv,-^m^wronm^+

I

4 O 0 U b O M b M b  M W b M	 oj ^ •	 • N	
v	 No rrtT1M0 r1 Ul Y rt(10NNOLTpi 1 i Sa.HmOb W C)M"OMONMQ W4.MNN O wwNmtn Qtom"bmW1 MMM M N NN y-4 p-lH OQI Gq CO'r

' w®%mmmmmc chmc cncoo mm
r r

1 ao d
Q q FZ

a d
F

i as a

!

w
a t	 00 0

i (	 <^-'.	 E

'' > I	 H H
Iyy

'

t	 2 aWwO^C W 1SO j^
aa^ 

II

a ^	 ww

0

^^

1 =_z W

1
0.
w HH a

vFi H•F!	 r uN W On u , --{o{
c lY w a

H wwu a
z - xa a aoa000a0000 0 00

HHW W00000000000000a0.
a 0000000OOOQOOOQ

a m W000000000m00aOQe q0 cgQOO000aCOQ m00000
0 y 4000ta OOOOOC?0 000a
.aa

N
as w a rice '.'vi ^t`m

f
o..i 0 M-W
r-f r^ rl rr

cc(v H eF. 4
F r1 ►+h F

F
m

zta

No H ►O+E
cti .+ cc.3

°• „002:I z

1

W O ^	 I ^. ^.

m

a H
z wL)

0	
IK

F z
rn	 as

H w

C3	 ^+

H	 ►H'3

Ac	 0
0 H

u

to
m

a OM a
m m
y a

z
W
z H
OZ w
W W
H W

oc	 H

F a

	

H	 ,Oy

H a
F

EnW a
u w
w v
w

PI

s z

w HQ

	

^
z	 °a
w

w law
w H

	

a	 cow owm z 

	

S	 0

W

z HS

	

O	 H at
h

a wo
a as

a am

	

9A3	 r

	

F4
	 O zW aw
z w H
°a wa

C x R
En 4w W

	

F•L 	 H z

	

m	 aW.r

	

3	
E. w

	

N	 W w ,-

I

-30-'



1.

•

Y

GIV

T

d.
hul rrhhr/..1 1., co D
aD .4m 

%
o N 

r

W h %D /n in in
4. r1N R•Om.
VIM .N NOr
Z • • f,

M C% M qrm.

j

w

LO)
	 I	 I

W
S	 i
wa

I

M O 0 0 0 0 0 C3, 0 j
H o0oo0o00
400000000

0C,a0J0000 i
Loa 0 CD	 O
ai .'1 mv/nFmr• I
z

QIa	 I
W
H
H

4	 p

c

DVi
-	

Lill

h T1m
1 m AN to
i N N
4In4n

0 01

^„a0
to in

it

l
^

I

i

1

31ti

an

r

0

0

i

I
c
1

i

f

I

I
I

r

O

d

i
o	 i
a
O

l„1

Fraai

H

ma
tv
0
zM
FMs
N

a
H -

w
N
faJ H

^
z 14

h

O
0

N a
U S/t
oa

aocoar
moo+
HN
z	 41

I

N .
Hi

awe
war

E
a r

aN°
w /^i E
5 W C

aa`

aZ 6

k. a 7
WF

z H p

Hnc
00-
z .. u

u ,
.40UMa^

Hou

ws F

Ha
a wm
W O u

z d

0
0
0
O
4

.:ry.

oI
z^o

m o

z

r>f H

to ivWi ...
W w

o °-% a
0

53 F4

uHaH h w

ZO/r^+

H ►Hfli

J a 4

J4Axi

w
0
w

Q
0
E
aa

a
H
a

>
W

H

O
a
w
H
u1

G

oc

E+
ZN0a
C)
zM
a
4
H
to

w
[4 O
a ,,
Zo
w O

V

1

I	 i

i
I

i
1

i

	

1	
is	

1	 o	 a
W	

£

u	 W
cn

u	 i	 z
.^hNN^ro• Nm^V1.-Imhm/Dm	 S
d.^mn t^o. inNVlmoNOmh m 	 W
W.DmmNm.4m twr-I a m0w 0

^ Whhr NON rf h ON. m .•^N^N
.r+rvrhornNv, t`^out N

dmawo /ninmgmaDlyhh -q Nr	 d	 0

4, m N r^ O h i o ^D N h N f" N h N	 ^	 Hm	 y o^o. o+mm^am hw mv1 v	 F

i H	
I	 ^	 9i	 [3

^^	 f	
I	

^	 z

	

I(

	

0.	

I	

`,

	

w	 a^

!uC	 H .I	 t	
H

IO 	 O

oc
I^
I

.^^	 !	 ^	 ^	 rl j	 r f a

,.	

0 w
i	 xN

	

i	 H	 I	 Wi	 I

a	 I	 °	 a H
W I
	

I	 W a

y	 I	 1	 z

N O O O O O O O O O O O O O O O	 9 r^
. >000000000000000
r.000000000000000	 .a w0
U3 o 0 Cl 0 0 0 0 0 0 0 ON 0 0 0 0	 z	 uY
u0a0ooaoca00000 (MR o	 Q aw0 0 Co Cl o 0 0 o O o Cl 0 0 Cl o 	 1	 Ty w

	

• r-^N. m /n aD mO. O,:N PiV	 (a^	 t
O	 rl .-/ r-1	

Z	 0 Z

I m	 3	 ao H
.H.•	 J	 n o

4:	 W
N .-4

t(
	

^:	 a	 S z .+W 63

I	 V	 H r=d . 4
F	 r2i.^1	 W W ri.

/ .wl.'.^./ ..,. •^ .AMA

._	 ._-	 r 	 —•._ae.ewacan:c-..ic.- ^^i:^_ai^19

z
a
rS
s

yH

1

co
w

w
m



I
m^i'or•aONN
N ^D .+ h rf m
h -4 in m .i w
.-+ m .-^ m r9 r

V1 r1 Pi rH N N

CD G

OC
O r.
Cp
O
OC

00000O O O O O
O a a O OO O O O O000aaO O O O

s

M

t•

4

I	 I	

m^

F!	 3

r,	 .%

P3
z0
N

0

a
W
m

OZ
N
z
W

aw
C!

He
0

O
tn
W
w
H
H

z0
M

u
a

o2

w M
0o h
s
O W

z 0
.o

to H

FaH ^
H 4

7rlw
k)0

ca
mto

W.
j z
xw

D H^O
L zd
u

cF^z

^m

a rad

z
W
H

a

u
N

0
H

O
OH
ae

W

v
0x
N

Na
W
O

I°
z

W
H
12
dig

s
H

0
z
HHaEduxW

°a
W

Hz
waWw
O

a
W
tos
D
z
w
z
O

Na
z0
a
WF
zW
N
D
a
J
D

u•r
3c

L
r

H
z
wx
w
a
w
0
z
N

t•Msa
Z
a.aH

pcz

wH^
H
H
tiW

O 1

o^a

1
 aamw C! 4

aYzca
oa•s
w

H op

f
Hrh a
a wewsw

.zswa
a^w
W N 0

W wa
El z

w ^+aC4a ^w
ezx

a F
O N C7
h+ rL zwN
tn	 E-4

0 rF4 •w7
N w
H Q
D

u a
C)

4cE4

HH
H 0 w O

m Fw 2; E•• o
Hle1.4C
ar;.wo
w of
F i YS C

w='• W
HoA

r

0

ou00O O

F Fzz
wwo
m=aw w o
J a 0
(awo
0 6 •
z z

6w
Q twL ^

0. IL N

O
 H

WW

eh uaaoWW—
E4
 t04 w

1 F
OOr~7
r+ w

N

)0a

wsI

N r^l

00

r^

.c
0 A
m as
E ^
a^

W
arD
d
aa>
W
x
F

0
C6
wHN
O
zc
H
zNOa
0
z
F•M

adH
N
W
z
H

t

ew• o
zd
w

r	 ^

SI

	
1

I	 ^

1
}

Y
Y	 ^

f

P
W

a 1
Y	 Iu	 t	 }	 1

Y
z h w m1 4ON Mop 4 h fir- wM.Jwrir+mm0wrh 4Nh%a©r-Wr4l
"%DN ONh•f1m 0  U1-wb KO"
Urh m O m r+ m 00 o m m m In mm

-4 CD mmY0 W m W NOD w CM  0 1H
4. t1PlN . . . . . . . . ... V.

w rn rl rl r) rl r1 N N N N N N ,-4.-+ 4a m m m v+ ON m m m m m m m m m a

x
a
C4	 i

ji
1

N	 1	 '

F
z
wa
M
Uoaooa000a000000z a o 0 o O a o 0 o O a a o 0 0O0000OOaoamaaaooooa000aooaa0000rnoa00000000a0000a a00000000000-000w
H ••'^N	 m O•^ NA

h	 i	 i	 i
^4 ^4 i

D
F
^ 1
a ,	 ;

4	 =
Y

a

}
1



r

i

T ^x +yr

°

t

j

f

f

f

°

1	 '
I

,
°

°

i

i

°

{

}

^	 I

i

T	 ^

!

t

1

t
i

N

{

1

r	 1	 e	 i

1

() ^	
I

1	 t	
x

l

°

I

m
rn
M
at
Q
to
M
m
rt

r

I

N
W
H
A
2

a
W

N
A

w
M
H

h
Z
a

SNm
a
m

HZ

I

,

x
a	 ..

PC	 0

S	 Id

pp

F

b ^r
v

^	 v

mm	 ^I
o R

m a
s	

to

a j
O7	 J^m

z

s

^s+	
a

I

w

t w
s AN a
(^	 I

x 2
H A

d	 V1
CO	 0.

X H

Z
H

J^	

d

C uz v
W	 1

Ed	 [i

F Op

co "7

m zo

z a N

a^	 H a

Q	
w ,och

J3	 wl a

1	 S Wa am
HZ OZI	 ^m
W	 to

co H

J O Q
0	 Z Z:

IZo

	

s am o 	 O
3	

E+ [aC	 a	 4	
r

	

mmo u	 $n

	

n	 n

°

°



`V

E
i =.R

S

3.5 SOLARSIM Subroutine Carrier Tracking Loop (CRTL)

Purpose: The purpose of SUARSIM subroutine carrier tracking loop is to

study the effect of the random various noises and various systs;m

parameters such as the filter bandwidth, loop bandwidth and the

chip rate on the carrier tracking loop phase error.

Access Command: @ADD LINCOM.CRTL

Inputs: The question and answer session generates the following inputs:

1`3 dB	 RF filter 3 dB bandwidth

d =	 Half 3 dB notch frequency normalized to the chip rate

Y =	 The front end filter null in per unit value

B =	 PN apparent tracking offset normalized to chip time

M =	 Code repetition rate

RC =	 Chip rate

k 1	Noncoherent interference coupling coefficient

k2 =	 Coherent interference coupling coefficient

It should be noted that the f3 dB value should be 0.0 when there is no

RF filtering before the front end filter. This is provided in the

program to account for the filtering effect induced by the waveguides in

the subarray. Also the parameter 0 is not used in the program because

°;t is assumed that there is 10% loss of pwoer due to the code tracking

error. The results are rather pessimistic because the code tracking

loop can track the code very well.

Output: The computer run of SOLARSIM subroutine CRTL is shown in the

following pages.
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3.6 SOLARSIM Subroutine Code Tracking Loop (CDTL)

Purpose; The main purpose of the SOLARSIM subroutine code tracking loop

is to study the behavior of the code tracking loop under various

noises. The subroutine may be used to produce design values for

the code tracking loop such as the arm filter bandwidth or the code

loop bandwidth, etc.

Access Command: @ ADD LINCOM.CDTL

Inputs; This program has only three inputs;

BL =	 The loop bandwidth in Hz

F3 dB	 One-half 3 dB bandwidth in kHz of the bandpass filter

in the code loop arm.

Fd	The dither frequency in kHz.

Nate; F3 dB is half of the 3 dB bandwidth and not the total bandwidth.

If this instruction is not followed, erroneous results will be

generated.

Output; The following pages show 3 sample run of the SOLARSIM

subroutine CDTL.
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