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This report provide

¢ results of -an effort,

began in-mid-January 1982 (but building ona-nrk completed

during FY8l), to assist the Defense Nuclga:,lgnncy (DNA) in

formulating suggestions for improving the wmpabilities of
CINCPAC's land-based air component, the Pacific Air Forces

We have chosen to focus on PACAF owing principally

to the brevity of the time available, but mlso in the belief
that CINCPAC is clearly aware of the important contributions

which ¢an be made by the long-:ange toxbers ©f the Stratesic

In the sequel we address four principal issues:

Increased Range
Land Attack
Maritime Supposrt
Air Superiority

Two of these issues, "increased range® and “"maritime support",
bear mention here briefly.
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111, MODERNIZATION RECOMMENDATIONS

| The wubsequent sections detail the modernization
recommendations developed in this study for land-based air-
craft. These recom~andations, and the supporting rationale,
will be addressed in four categories.




.A“‘" .
. .
N
™,
| & . Maritime surveillance--The required maritime .
gurveillance capabilities, to swpport an expanfed role for
land-based aircraft in maritime support, incinde the ability
: to detect, track and identify naval surface forces over large R
T .- - ocean areas in the Western Pacific. <Current afirborne surveil-
. lance assets have the potential to perform these functions,
) ‘___\\ with systems.currently under development promising further

enhancements. Of course, the U.S. Navy survaillance assets
already provide the type of chnisition capability desired
! and with proper coordination could support wmaritime attack
missions by land-based tactical aircraft. !Iolvever,‘ a sole
reliance on these assets could unduly limit the potent;al
* areas of operation, depending on USN battle qmp digpositions. '

L . | Y 'Pages 49 through 63 were deleted.
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; Another adwmtage of PLSS over any eurrent ELINT
systems is that. in addiﬁ:ion to be a location system it is
also a strike system. It can provide accurate mid-course
guidance for long range standoff munitions. This will be _
explored further in the next section in whi.n:ll ucomendations
to prov.tde a strike cqpahility are oumima. ‘

64 | ‘Pages 65 through 92 were deleted,
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| APPENDIX A |
‘p:.ss + GPS + AWACS: A SURVEILGASEY SYSTEM

The first function, location of smitters, is
performed using the time-difference-of-arriwal (TDOA) of

a given signal between two pairs of airborne platforms
(TR-1 aircraft); the location being determimed by the common
intersection of the two hyperboloids, calcmlated from the

~ time-differences, with the surface of the earth. This
technique may be thought of as an inverse-LOBAN process,
where the locations of three receivers are wery accurately
known with the location of the transmitter subsequently
determined. (With LORAN, it is recalled, the locations of
three transmitters are very accurately-knowm, with the
location of th receiver subsequently determined--the '
processes are identical.)

In this process, the positions of the three receiving
platforms (TR-1ls) are determined with erable precision
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by DME (distance measuring eguipment). DME is ﬁﬂing more
than an extremely accurate version of the DME associated -
with standard TACAN stations. Each TR-1, than,“smmst be in
line-of-sight (LOS) of three surveyed, ground-tiamell DME

" gtations--from which three-coc-3inate position dsta can be
. determined __{DME also provi.des the data whith sspports
accurate weapon guidance for the PLSS strike funﬂ.‘ﬁm )

. Additionally, the principal part of the processing
of the signal data collected by the TR-1ls, inclolimg the
. calculation of emitter locations, is performed at a ground-
based processing center. ' ‘

' Thus, the present PLSS (I0C E‘Y 86) is liahd
inextricably to ground-based assets for two eritical
functions: TR-1 navigation, and data processing. ¥For
NATO's Central Region this linking provides no particular '
difficulties due to the very large 1OS of this ‘high-altitude
system. Unfortunately, what for central Eurgpe is “large”
10S is for the western Pacific “"not large.” what is wanted,
then, is some scheme which decouples PLSS from its present
airborne links with the ground, while retair_xing famd, in
fact, increasing) its present capabilities.

. To achieve this aim, RDA has conceived a system

which replaces the navigation function (the strike function
. would be retained) presently performed by DME with GPS.
That is, a GPS receiver would be installed on each TR-1
with "ground truth” determined from GPS data (actually,

GPS will provide three-coordinate location plus vaelocity
determination). We have rather carefully examined this
notion to determine an estimate of navigation {location)
accuracy thus derived. This analysis is presented in

Appendix B to this report.
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APPENDIX 8

. PLSS ERRORS USING GPS FOR NAVIGAITON .

1. ':mmnucnou
It has besen suggested that ths Precision Ioeation and Strike

System (PLSS) could be deployed over the sea to Iocate shipboard
exittars over a widn area. If this wers done, TLSS navigation
using precisely locatcd g:omdbuod beacons womll be very diffi-
~eult to ixplement. An alternative navigation system that should
"be availsdBle within two years &2%Er PLSS is fimlded is the Gobal
Positioning System (GPS). This system iz pressstly expected to
employ 18 satellites ip orbits that have s pericd of 12 hours

and a redius of about 14,000 ami. Each satellice transmits an
accurately timed signal which ‘can be recsived st amy point that is
near the sarth and within line of sight, The popition of the
receivers can be detormined by measuring the times of arrival of
the signals from three appropriately located satellites or by
measuring the differences in the timss of arrfwal of the stqinls
from four satellites. This appendix will give an estimate of
the errors incurred in locating-emittars wvhen PLES uses GPS for
navigation.

W since each PLSS platform will be equipped aith a very accurate
clock, it will be-assumed that it will determine its position by
nnsu.ting the absolute times of arrival of the signals from each
of thres GPS satellites. Each of these times will be compared
with the known time at which the signal was tremsmitted to deter-
mine the one-way transit time. Each transit time determines the
distance of PLSS from one,bf the satellites, and the PLSS
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of the review of four of these documents and advised you that we
were continuing to review "PACOM TACAIR TNF Improvement
Recommendation,"™ DNA-TR-82-46.

In accordance with the FOIA, the Defense Nuclear Agency has
completed a security review of the DNA-TR-82-46. The document
has been sanitized, and we have enclosed the releasable portions
of the document.

The information being withheld is currently and properly classi-
fied in accordance with the provisions of Executive Order 12356,
and therefore denied under 5 USC 552 (b){l). Also, portions are
deleted which contain information identified as Restricted Data
and protected from disclosure in accordance with 42 USC 2162, and
therefore denied under 5 USC 552 (b) (3). Disclosure of the
information would reveal operational planning, the capability and
the vulnerability of U.S. Forces. This information, if released,
would cause harm to the national security and international
affairs. Dr. Marvin C. Atkins, Deputy Director, Defense Nuclear
Agency, is the Initial Denial Authority.

If you disagree with this decision, you may file an appeal by
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