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~- OBJECTIVE

Demonstrate the practicali ty of a Programmable l)ata Te rminal Set at uhf when used
wit h a modified AN/WS(’-3 radio.

— 
RESULTS

I. Test 28 was successfully completed using CGN 9, DLGN 35 . and t he S-3A and
E-2C aircraft .

2. The PDTS is compatible with the AN/WSC-3 uhf-FM radio (as modified for
• Linkl i) .

3. The AN/WS C-3 AG(’ action and the sync time for t he PDTS are compatible
while the PDTS is NCS or picket after modifications described in this report are made.

4. From the tests which were performed , it is apparent that the AN/WSC -3 radio
(modified as described in this report ) performs well in the uhf-FM Link II mode.

RECOMMENDATIONS

Establish a Fleet-wide procedure for setting transmit deviation when operating
Link II in the uhf-FM mode. Further , modify the AN/WS C-3 radio to disable automat ically
the AM sidetonc when in the Link II mode. Use revise d Pl)T S software in any future

- 
test ing of the PI)TS and links.
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TEST OBJECTIVES

The tests were designed to evaluate and demonstrate the feasibility and compatibil-
ity of the Programmable Data Terminal Set (PDTS) transmitting Link I I over a uhf line-of-
sight radio circuit with current uhf Link 11 equipment aboard ships and aircraft. An
AN/WSC-3 uhf radio (modified for Link II operations) was used with the PDTS while
operating in a Link II on-the-air network.

TEST METHOD

Test frequencies were selected in the range of 225 to 400 MHz for the FM Link II
circuits. ElF frequenc ies were selected for use as an operational control order-wire circuit.
Figure 1 is a block diagram of the NOSC test setup. Note the extensive signal monitoring
capability. Prior to actual net operation. the audio signal levels into and out of the
AN/WSC-3 radio were set to 0 dBm using the Net Test signal from the PDTS and the NOSC
Amplifier. The deviation of the FM signal from the AN/WSC-3 radio was accurately set
using a met hod developed by NOSC personnel (Code 8142) to ±25 kHz. This method will
be described in a forthcoming NOSC Technical Report. The net was then initialized and a
2-party mult istation POFA (Performance Operational Functional Analysis) was exchanged
until both parties were satisfied with the quality and condition of the net.

The major portion of the test consisted of what is termed Test 28 . Live-Link Testing.
which is described in detail for the hf test phase in re ference I. The test was slightly modi-

• fled to accommodate the uhf tests and is outlined in tables 1 . 2, and 3 of this report. Pretest
inputs arc listed in table 2. (‘onfigurations are shown for the PDTS and a DTS (shown as
DTS I). Other data-terminal sets in the net would be configured as shown in the column for
DTS ~N”. PU addresses were assigned by test letter; the DLRP and two pickets were
established at the following positions:

Latitude Longitude

DLRP 32° 00’N l18 ° 00’ W

PU I (PDTS ) 32° 40’ N 117 ° I 5 ’ W

PU 2 ( I)TS) Actual ship position

Test inputs consisted of operator entries made at the display console (AN/ UYA-4). These
inputs were converted by the PUSIM (Models III or IV) software program into data (tracks.
lE) . location. e lL) to be passed over the link. Table I provides a list of tests performed with
pretest input conf igurations taken from Table 2 and operator script inputs taken from
Table 3. Data passed over the link regarding target positions were required to have accura-
cies to within ±2.5 degrecs ( bearing) and ± 1 nautical mile (range).

I. NI- LU TM 124 , Program Test Plan/Specification for Link II Programmable Data Terminal Set (PDTS),
~t June 1976

—‘-- .~—--—----- - --- — --.-,--~~--. -‘----.5
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I
TABLE I.  LIVE LINK TESTING AT UHF

PRETEST
CONFIGURATION ENTRY SCRWF

TEST NUMBER (SEE TABLE 2) (SEE TABLE 3) INTENT

28a 28a none Establish Net Sync

28b 28b none Establish Net Sync

28c 28c none Run Net Test

28d 28d none Run Net Test

28e 28e 28a POTS transmits data to NCS

28f 28f 28b PDTS receives data from PKT

28g 28g 28c PDTS exchange s data with PKT

28h 2811 28d POTS exchanges data with PKT

28i 281 28e PDTS exchange s data with PKT

28j 28j 281 PDTS exchanges data with NCS

28k 28k 28g POTS exchanges data with PKT

281 281 28j PDTS receives only

28m 28m 28Ii PDTS transmits Broadcast

28n 28n 28li PDTS transmits Short Broadcast

28o 28o 28j l’DTS receives Broadcast

28p 281 28k PE)T S exchan ges data with PKT

28q 281 281 PDTS exchange s data with PKT

28r 28p 28j I’DTS receives Short Broadcast

3 
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TABLE 2. PRETEST (‘ONFIGURAT1ONS.

CONFIGURATION 28A
PDTS TRANSMITS NET SYN(’

CONFIGU RATION PDTS DTS ~I DTS ~N
PARAM ETER CONFI( ;URA rloN CONFIGURATION CONFIGU RATION

OP XMT/R(’V XMT/RCV XMT/RCV

NET MOl)E NS NS NS

SB SEL LS B LSB LSB

TIMING COR (O R (‘OR

ERR CO R C C (‘ TEST
28A

Ni l  (‘tINT N(’S PKT PKT

S\ N(’ Ff(’ F/(’ F/C

LX)P (’OR ON ON ON

D A T A R A I I  I’ F F

RANGI- . 000 000 000

(‘ONFIGURATION 28B
I’I)TS RECI IV ES NET SYN(’

01’ X MI/R ( ’V XMT/RCV XMT/RCV

NI- I \IOI)I- NS NS NS

SB SI.I LSI3 LSB LSI3

II~IIN(. (‘OR COR (‘OR

ERR (‘OR U U C TEST
28B

NI-I T (‘ONT I’KT N(’S PKT

SYN( ’ F/(’ F/C F/C

DOP COR ON ON ON

DATA RATE F F F

000 000 000 
S 

-
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TABLE 2. (CONTINUED).

CONFIGURATION 28C
PDTS TRANSMITS NET TEST

CONFIGURATION PDTS DTS #1 DTS #N
PARAMETER CONFIGURATION CONFIGURATION CONFIGURATION

OP XMT/ RCV XMT/RCV XMT/RCV

NET MODE NT NT NT

SB SFL LSB LSB LSB

TIMING COR COR COR

ERR COR C C (‘ TEST
28C

NET (‘ON F N(’S PKT PKT

SYN(’ F/C F/C F/ C

DOP (‘OR ON ON ON

DATA RATE I: I: F

RANGE 000 000 000

CONFIGU RATION 28D
PI)TS RECEIVES NET TEST

OP XMT/ RCV XMT/RCV XMT/RCV

NET MODE NT NT NT

SB SE L LSB LSB LSB

TIMING (‘OR COR (‘OR

ERR COR (‘ (‘ C TEST
28D

Ni-IT CONT PKT N(’S PKT

SYNC F/C F/(’ F/C

DOP (’OR ON ON ON

E)A TA RATE F F I-

RAN(JE 000 000 000

5
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TABLE 2. (CONTINUED).

CONFIGURATION 2~I~
I’DTS OPERATES AS A I’KT IN ROLL (‘ALL

CONFIGURATION POTS ill ’S i) IS N
I’ARA MIT ER (‘ONE IGURATION CONFIGURA’l’I ON ( ‘ONFIGURATION

01’ XMl /R(’V XMT/ R(’V X M I . R(’V

Nil I MODE R(’ RU RC

SB Sf 1. LSI3 LSI3 LSB

TIMING (‘OR (‘OR (‘OR

ERR (‘OR C C’ C TLSI
28L

NI . I (UNF I’K I N(S I’KT

S\ Nt I- / ( ’ I IC F/C

1)01’ (‘OR o N  o N  UN

I ).\ I .-\ R.-~ II I- I- F

R.-\ NGI- woK ) 000 000

(‘ONFIGUJRATION ~~~
PI) IS 01)I.IRATI S AS ,-~N NC’S IN ROLl, CA l l .

OP \M I /R( V XMl /RCV XMl ‘RCV

NI I MUlE R(’ R(’ RU

SB Si- I. LSI3 LSI3 LSI3

IIMIN(; (‘OR (‘OR COR

I- RR (‘OR (‘ C’ C’ II.S1S
28F .

NI I (U’sI  N(’S PK’F I’K I I’& Q

S~ NC I- ‘C I-/ ( ’  F/C

1)01’ (‘OR ON ON ON

I)-\ I A RA I  I I I- F

RA NGI - 000 000 000

()
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TABLE 2. (CONT1NUED).

CONFIGURATION 28G
PDTS OPERATES AS AN NCS IN ROLL CALL

CONFIGURATION PDTS DTS ~ l DTS ~N
PARA METER CONFIGURATION CONFIGURATION CONFIGURATION

OP XMT/RCV XMT/RCV XMT/RCV

NET MODE R(’ RC

SB SEL LSB LSB LSB

TIMING COR “OR (‘OR

I’RR COR I (‘ C TEST
28G

NI- I (‘UNr N(’S 1’KT PKT

SY NC F/C F/C’ F/C

IX)P (’OR ON UN ON

DATA RATE F F I

RA NGE 000 0)0)0 000

CONFIGURATION 2511
POTS OPERATES AS AN \( S I\ R O I L ( A I  I 

- -______________________

OP XMT/ RCV \M~ R( \ XMT/R(’V

NET MODE R(’ R(’ RC

SB SEL LSB LSB LSB

TIMING (‘OR (‘OR (‘OR

ERR COR L C’ (‘ TEST
2811

NET CONT NC’S PKT PKT

SYN(’ I- F/C F/C

DOP COR ON ON ON

I)ATA RATE F F F

RANGE 000 000 000

7
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I A B L E  2. (CONTINUED)

CONFIGURATION 281
Pl)TS OI’E RATES AS AN NCS IN ROLL CALL

CONFIGURA tION l’l)TS I)TS ~i DTS #N
PARAMETER (‘ONHGURATION CONFIGURA’IION (‘ONFIGURATION

OP XMT/ RCV XMT/R CV XMT/RCV

NFl’ MOI)E R(’ R(’

SI3 SI/I . l,Slt LSB LSI3

tIMING (‘OR (‘OR (‘OR

ERR (‘OR I C’ U TEST
281

NI- I (‘UN F NC’S I’KT PKT

S~ N( - I~ 1:/C’ 1:/C’

1)01’ COR UN ON ON

I ) A I - ~ RAI l -  I- I- i:

R.\NGI 000 (10(1 00(1

(‘oNi-l (;URA I IUN 2S1
l’I)’l S (M’l:RA I l -S AS A l’k I IN ROI,[. (‘AI.[.

0)1’ XMl - R ( ’V XM l !R(’V XMT/ RCV

Ni- . I MODE R(’ R(’

Sit SI I. I SIt (S B LSB

tIMING (‘OR (‘OR (‘OR

l- .RR (‘OR (‘ C C’ TEST

NI- F (‘ON’F N(’S l’Kl’

SYN(’ I/(’ I-/ ( ’  f :/ (’

I X)I’ (‘OR ON (IN (IN

j DATA RAl I- F I-

RANGI- 000 000 000

8
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TABLE 2 . (CONTINUED).

CONFIGURATION 28K
PDTS OPERATES AS AN NCS IN ROLL CALL

-
‘ 

CONFIGURATION PDTS DTS #1 DTS #N
PARAMETER CONFIGURATION CONFIGURATION CONFIGURATION

OP XMT/R CV XMT/RCV XMT/R(’V

NET MODE RC RC RC

SB SEL LSB LSB LSB

TIMING (‘OR (‘OR (‘OR

ERR COR (‘ C C TEST
28K

NET CONT NC’S PKT PKT

SY NC 1:/C’ 1:/C’

DOP COR ON ON ON

DATA RATE S S S

RANGE 000 000 000

CONFIGURATION 281
I’DTS OPERATES AS A PKT IN ROLL (‘ALL

OP RCV ONLY XMT/ RCV XMT/R(’V

NET MODE RC RC R(’

SB SF1 LSB LSB

TIMING (‘OR COR (‘OR

LRR COR L C (‘ TI/ST
281

NET CONT PKT NCS I’KT

SYNC F/C F/C I /C’

DOP COR ON ON ON

I)ATA RATE F I: F

RANGE 750 000 000

9



pP
~~~
T
~~~~ 

‘ ‘ ‘

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

‘

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~

.. .-.- - - - - - -

~~~~~~~~~~~

-- -- - - ‘_ _ _

TABLE 2. (CONTINUED).

CONFIGURATION 28M
PDTS TRANSMITS BROADCAST

CONFIGURATION PDTS DTS #1 UTS ~N
PARAMETER CONFIGURATION CONFIGURATION CONFIGURATION

OP XMT/ RCV XMT/RCV XMT/RCV

NET MODE BC’ RC RC

SB SF1 LSB LSB LSB

TIMIN(; COR COR COR

ERR COR C C C’ TEST
28M

NET (‘ONT NCS PKT PKT

SYNC F/C F/C F/C

DOP COR ON ON ON

L)ATA RATE F F F

RAr4G1/ 000 000 000

CONFIGURATION 28N
I’DTS TRANSMITS IN Sh ORT BROADCAST

OP XMT/RCV XMT/ RCV XMT/RCV

NET MODE SB(’ RC RC

SB SEL LSB LSB LSB

TIMING (‘OR COR COR

ERR (‘OR I C’ C TEST
28N

NET (‘ONT NCS PKT PKT

SYNC’ I: F/C F/C

DOP (‘OR ON ON ON

j DATA RATE I- I’ F

RANGE 000 000 000

10
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TABLE 2. (CONTINUED)

CONFIGURATION 280
PDTS RECEIVES BROADCAST

CONFIGURATION PDTS DTS #1 DTS ~N
PARAMETER (‘ONFIGURATION CONFIGURATION CONFIGURATION

OP XMT/RCV XMT/RCV XMT/RCV

NET MODE RC BC RC

SB SF1. LSB LSB LSB

TIMING (‘OR COR COR

I/RR COR C C C TEST
280

NET CONT PKT NCS PKT

SYN(’ 1:/C’ F/C F/C

I)OP COR ON ON ON

DATA RATE F F F

RANGE 00’,) (300 000

(‘ONFIGURATION 281’
PI)TS RECEIVES SIIORT BROADCAST

01’ XMT/R(’V XMT/RCV XMTIRCV

NET MODE RC SBC RC

t SB SEL LSB LSB LSB

TIMING (‘OR COR (‘OR

1/R R COR I C’ (‘ TEST
28R

NET CONT PKT NCS I’KT

SYNC F F/C’ F/C

IX)P COR ON ON ON

DATA RATE I: F F

RANGE 000 000 000

A Ii
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TA BLE 3. OPERATOR ENTRY SCRIVI’.

SCRIPT TYPE RANGE BEARING

28A At the AN/UYA-4 associated with the PUTS enter tracks as follows:

Air Friend 100 000

Air Friend 100 045

Air Friend 100 0~0

Air Friend 100 135
Ti/ST 28E

Air Friend 100 180

Air Friend 100 225

Air Friend IOU 270

Air Friend 100 315

2811 At the AN/UYA-4 associated with 1)TS#I enter tracks as follows:

Air Friend 100 000

.~~ i- hlend 100 045

Air Friend 100 090

Air Friend 100 135
‘ti/Si’ 28 1:

Air Friend 100 180

Air Friend 100 225

Air Friend 100 270)

Air Friend 100 315

28(’ At t he AN/ t )YA- 4 associated with the h’I)FS enter tracks as follows:

Air Friend 100 000

Air i:rieiid IOU 0~)0

Air Friend 100 180

Air Friend 100 270

At t ile AN/ tJYA-4 associated with l)TS#I enter tracks as follows:

Air Hostile 100 045

Air I lostile 100 135
TE ST 286

Air h ostile 100 225

Air h ost lIe 100 270

12
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TABLE 3. (CONTINUED).

SCRIPT TYPE RANGE BEARING

28D. At the AN/IJYA-4 associated with the PDTS enter tracks as follows:

Air Friend 50 000

Air Friend 100 000

Surf Friend 50 020

Surf Friend 100 020

Subsurf Friend 50 040

Subsurf Friend 100 040

At the AN/UYA-4 associated with DTS#1 enter tracks as follows:
TEST 28H

Air Hostile 50 180

Air Hostile 100 180

Surf Hostile 50 200

Surf Hostile 100 200

Subsurf Hostile 50 220

Subsurf Hostile 100 220

28E. At the AN/UYA-4 associated with tile PDTS enter tracks as follows:

Air Friend 110 025

Air h ostile 110 028

Surf Friend 140 025

Surf Hostile 140 028

Subsurf Friend 1 70 025

Subsurf llostile 170 028

At the AN/UYA-4 associated with DTS#1 enter tracks as follows:
TEST 281

Air Friend 120 025

Air Hostile 1 20 028

Surf Friend 150 025

Surf Hostile ISO 028

Subsurf Friend ISO 025

Subsurf Friend 180 028

_  
_  

13
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TABLE 3. (CONTINUED).

SCRIPT TYPE RANGE BEARING

28F, At the AN/UYA-4 associated with the PDTS enter tracks as follows:

Air Unk 100 045

Surf Unk 120 045

Suhsurf Unk 140 045

At t he AN/ UYA-4 associated with I)TS#I enter tracks as follows:
Ti/ST 28J

Air link tOO 270

Surf Unk 1 20 270

SubsurfUn k 140 270

28G . At the A N/ t ’YA - 4 associated w it h the POTS enter tracks as follows:

Au l-ricnd 1 25 012

Air Unk ISO 024

Surf Friend 150 035

Surf tJiik 160 045

Suhsurf I lost lIe 200 060

Subsurf Unk 220 080

Subsur i Friend 180 090

Surf I lost lIe I 20 090

Air ilostile 80 070

At t he AN / I  !~~A,4 associated with DTS#I enter track s as follows:
TEST 28K

Au I- riend I 25 192

Au ( u k  ISO 204

Surf Friend ISO 2 15

Sur iUnk 160 225

Suhsurf I lusti le 200 240

Suhsurf Link 220 260

Suhsurf Friend 180 270

Surf Hostile 120 270

Air Ilos ilc 80 250

5 ‘4
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TABLE 3. (CONTINUED).

SCRIPT TYPE RANGE BEARING

28H. At the AN/UYA-4 associated with the PDTS enter tracks as follows:

Air Friend 100 180

Air Unk 120 200

Air Hostile 140 220

Surf Friend 100 240

Surf Unk 120 260

Surf Hostile 140 280

Subsurf Friend 100 300

Subsurf Unk 120 320

Subsurf h ostile 140 340 TESTS 28M
AND N

At the AN/UYA.4 associated with the PUTS drop tracks as follows:

Air Unk 120 200

Surf Unk 120 260

Subsurf Unk 120 320

Air Hostile 140 220

Surf Hostile 140 280

Subsurf Hostile 140 340

281. At the AN/UYA-4 associated with the PDTS enter tracks as follows:

Air Unk 110 110

Air Unk 110 140

Air Unk 110 160

Air Unk 110 200

Air Unk 110 220
TEST 28Q

Surf Unk 140 110

Surf Unk 140 140

Surf Unk 140 200

Surf Unk 140 220

Subsurf Unk 200 110
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TABLE 3. (CONTINUED).

S(’RIPT 1’YPE RANGE BEARING

281, At the AN/UYA-4 associated with the PUTS alter the previously
((‘ont) entered track IDa as follows:

Air Friend 110 110

Air h ost ile 110 140

Air Friend 110 160

Air I hosti le 110 200

Air Friend 110 220
TEST 28Q

Surf Friend 140 110 (cont)

Surf h osti le 140 140

Surf I lost ile 140 200

Surf Friend 140 220

Suhsurf ilostile 200 110 1 -

28J. At the AN /FIA-4 assoc iated with l)TS~ l. enter tracks as follows:

Surf Friend 300 020

Surf (lost lIe 300 040

Surf link 300 060

.-~ ii Friend 320 080

.-~ i i ilost ile 320 100

Air Ink 320 120

Suhsurf Friend 340 140

Suhsurf I Insole 340 160

Subsurf l ur k 340 180 TESTS 281.
0. AND R

At t ire .\~ 7t~’r A-4 associated wit h 1)TS#l drop tracks as follows:

Surf I irk 300 060 - -

-\ t r Link 320 120

Suhsurf LI nk 340 180

Surf h lostile 300 040

Air lIostile 320 100

Suhstir f h ostile 340 160

I 6



TABLE 3. (CONTINUED).

SCRIPT TYPE RANGE BEARING

28K, At the AN/ UYA-4 associated with tile PDTS enter multiple tracks as follows:

Air Friend 100/ 120/ 140 010

Air Friend 100/ 120/ 140 030

Air Friend 100/120/140 050

Air Friend 100/1 20/140 070

Air Friend 100/ 120/ 140 090

Air Unk 200/220/240 110

Air Unk 200/220/240 130

Air Unk 200/220/240 150

Air Unk 200/ 220/240 170

Air Unk 200/220/240 190
TEST 28P

At the AN/ UYA-4 associated with DTS#I enter tracks as follows:

Surf h ostile 300/330/360 210

• Surf Hostile 300/330/360 230

Surf hlosti le 300/330/360 250

• Surf Hostile 300/330/360 270

Suhsurf Unk 400/420/440 290

Subsurf Unk 400/420/440 310

Subsurf Unk 400/420/440 330

Subsurf Unk 400/420/440 350

f-
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EQUIPMENT MODIFICATIONS

Prior to shipment of the AN/WSC-3 radio to NOSC. 1/Cl personnel modified the
receiv er AGC to speed up the turn-around time between transmit and receive conditions and
U) prevent sync frame loss when operating in a network composed of nearby “ strong -signal ”

stations and distant stations hiaving relatively low received signal strength, T he modification
required the AG(’ hang time be reduced to hO milliseconds or less to achieve frame synch-
ronitat ion. Tilis problem w it ll the AN/WS(”3 radio was found and diagnosed by NOSC (‘ode
S I 42 pe ~ on nd in late I p76.

The radio supplied to NOS(’ t’or th is test by I/Cl was its “LOS Voice And Data
Radio ” version ol’ the A N/WS (’ -3. An additional problem was encountered with this radio
by NOS(’ pe rsonnel and was corrected by E’(’I: it was necessary that the AM sidetone be
disabled while in t h e  Link II mode to ensure a zero-volt dc oft’set of tile receive d audio to
the PUTS. Figure 2 is a bet ’ore and after “f ’ix ” comparison of the received audio at the PUTS
as ta ken on the Honeywell visicorder,

We were assured by I /C l  that intermodulatiori distortion and audio t’requency
response c haracteristics were essentially unaffected by these modifications. No attempt was
iria de by N( )S( - to con f irm th lis f ’act -

TEST RESU LTS

IN-HOUSE TESTS

Before conducting I es t 25 , several in—house tests were conducted ulihiiing the
l’i) I S—AN WS ( -~ combination.

~1ultista t ioii POi:As were conducted wit il tIle AN/WS (’-3/PDTS linked antenna—to—
antenna with the N()SC ’ AN - L SQ-36 modem and the 1/Cl lR&D radio (the frequency
s~ t l t h l es l s  scheme of the I R&l) radio is entirely different from tilat of ’ the AN/WS (’-3 ). Tile
Uil f antennas employed h~ tIie,~’ radios were separated by approximately 6 feet. Multista-
t ion Poh : 1\5 were conducted in the same test configuration with the NOS(’ AN,USQ-59
modem in place of ti re t’i) FS. poi:.~ printouts gathered in these exchanges were helpful in
defining quantitatively tile P1) 1’S uhf Link II perf ’ormance and f ’or comparing this perfor-
mance ~ t i -  that of the AN/tJSQ-59 , In addition , various portio ns of Test 28 were simulated
using t ilts in—house cont iguration W it lI tile AN/WS C—3/ PDTS simulating the shore site and
t he A N USQ-3o/ i R&D sitt i uhati ng the ship site.

Another in—ilouse test consisted of’ “ping—pong” (no com puter data exc llanged. just
p.rssing back and forth of preamble , contro l codes , and address codes) exchange between tile
AN/WS ( -3/ i’ l) l  S and the AN; USQ-36/ lR&D while monitoring the received audio with tile
lluneywell visicorder see figure 1)  The visicorder plot was then inspected to ensure the
proper t in l ing and AC (’ act io n ot ’ tile AN/WS(’-3/ i’DTS combination. The visicorder l’lot
,Jls() provided inf ’ormat ion on tile deviation of ti re received rf signal (the amplitude of the
recei ~ ed audio is a direct indication ~)f tile deviation of ’ the received rf—FM signal).

- I
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ON-THE-AIR TESTS

the on-the-air tests consisted of live links (ping-pong, POFA, and lest  25) wi th
NOS(’ ris ing the .A N-WS ( ‘-3-PUTS combination wi th the following platforms:

PIa 1 form UI IF Rail io Modem

155  l ONG BUA( tl (GN  0 AN - S R( -,fl .-\N USQ-3u’u

USS lR t \ I t N  DLGN 3~ AN/SRC-3 1 -\N S,SQ-2t)

5-3 -\ Aircraft AN A RC-I 56 AN ( \‘ -2530

h- -2 ( Ai rcra f t  .-\N ARC- I55 AN ARQ-35

Ie’ .t 25 ~ a’. si iceesstt i il~ coulp ieted wi th all 4 of the above platforms W i t h l  the fol low—
i l l L  iiioihif i i~t t ions:

[lie -\N ( ‘\ -2830 modenl on t h e  S-3A aircraft and tile AN/USQ-3(-r
modem on I 55 I ( )N( Hi- ~\(‘hI could not perf ’orm t he ‘‘broadcast ’’ and ‘‘short broad-
east

’’ f unct ion s . Jf re r i ’tori’ st e ps () and R ni lest 25 we re omitted for these platfo rms.
lt lr~ts sl uice been learned that  the AN ( 

~ -2830 modem can perform the “short broad—
cas t ’’ t unct R) r l , hut the airborne illodein operators at (he time of the link ~ crc not
.i~~ are of t t i  is fact  nor t uo ,~ to perform the funct ion.)

b 1. 55 R I - \ I IN and N( )S( - had Problems recei~ ing successfull y tile ‘‘ sh ort
broadcast ’’ f inict ion ( I i’ s t 5 step s N and R ) on tile I rd transmission. Because of the
bight iii issed uulessace rate (so nlet ilule’ . approaching OQ - ). i t  was of ’ten necessary to
ret ransmit lhi’ sauuri  uuui ’’.s,ui~e se~ era l times on ‘‘s hort i)roadcast before it wa ’ . s uc c es s—
f ’uilv r~’cei~ed

I hu e -Ys ‘A RQ—3 5 modem on the I — .~
( - Aircraft could not pert ’orni lii i’

‘‘broa dcas t funct i on:  therefore, s tep () of I est 25 ~ as omitted. Because of time
i l l l l i ta t iOi ls , step R u l  I est , 5 I - (  ii ‘‘short broadcast ’’ ) wa s not Periorflled. It was
uiecessa r\ to coiuipi’nsa t c for a ~ O i l s l s t i ’ i il +3 miii ot Iset of 1.-2 ( entered tracks and a
— 3 nmi o f fse t  of Nt )S( - entere d t i’acks (thought due to inaccurate gridlock).

UI .Accuura ~-~ ~i ( he track pos it ou rs  Wa ’  . ecasioua li a problem. Thl iS was not
due to equipment malt unct io ns , but rather to operator haste in entering the tracks,
Once the error ~ as pointed out to (lie operator . the track position could he changed
and brought easi ly ~ ititin tile require d accurac y -

One problem observed during the in—house test and I est 25 concerned the
Ri’ceu ’. eu.i \k’ssagc Rate ( R MR us del’irwd as t he ra tio ol ’ the total number oS~ uure ssagi ’s

rece i~ed (toni station A divided h~ t he total number of messages transil litted 1u~
station .- \ )  of ’ the PI)’I’S as compare d to other data-terminal sets available at NOSC
t .-\N t SQ-36 and AN/ USQ-59) . The R M R  of tile I’I)l’S was . in general , lower than that
of the AN/USQ-59 or t he AN/USQ-36. In a back-to-back configurat ion through the
radios (A N/ USQ-59 AN/WS (’-3 and AN/ USQ-3( IR&I)) using POFA exchange . a con-
si s t eul t  RM R of I .00 on both ends of ’ t u e  link was obtained with interrupt and buffer
s t a t u s  sat i’d actor - When the PI)TS replaced the AN/ USQ—59 in this conf ’iguralion . the
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RMR was generally less than unity on botil ends of ’ the link with PDTS in NCS and on the
PDTS end in PICKET. Interrupt and buffer errors were reported. Table 4 summarizes the
results of one such comparison. On live-link operations (Test 28) , it was observed that the
RMR at the PDTS was lower than that at the AN/USQ-36 (even more so than in the back-
to-back observations ) but no quantitative measurement was made. This same problem had
been observed by Data/Ware Development , Inc engineers while pert ’orming the acceptance
level tests on the PDTS and was pointed out in their report. —

In live-link op erations . the track quality gives a poor indication of’ RMR in that track
quality is held constant if I message is received every 20 seconds. In the worst case for Test
28 . each party (in a 2-party net) transmits approximately 13 messages every 20 seconds, If I
out of 13 messages is received (RMR 0.077). the track quality will be held constant.

This problem was demonstrated to the PDTS software programmers and their
investigation pointed to problems with the PDTS doppler-correction algorithm or its imple-
mentat ion. [he PI)TS signal-presence and doppler-correction algorithms were modified to
correct this problem. These modified algorithms were tested in the back-to-back contigura-
tion t hrough thc radios. In 136 minutes, the PI)TS missed one message out of 1 006 (RMR =
O,999 w ith one Interrupt and Buffer-Status error (a considerable improvement). Table 5
lists the results after the software fix , The AN/USQ-59 was used in place of the AN/ USQ-36
because t his modem was unavailable at the time of the “software lix ” test. It us felt that
identical results would be obtained wit h the AN/USQ-36, The revised program with the
modified algorith ms was used for the F-2C aircrat ’t link with no apl)areflt problems in the
RM R at tile PUTS or at the aircraft as had beeii seen in other links using the unmodified
so ftware.

2. Data/Ware Development , Inc Report , Acceptance Level Test Report for Link II Programmable Data
Termina l Set (PDTS), 13 January 1977
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TABLh -. 5. RMR . INTERRUPT , ANI) BUE Fl-K STATUS (‘OMPARiSON
AFTi iR”SOFTWAR I FIX. ”

AN/USQ-59/ IR& D
PE)TS/WS(’ -3

PUTS NCS AN/USQ-59 N(’S

Modem
Interrupt Interrupt

RMR & Buffer RMR & Buffer
Status Status

59 1 .00 Satisfactory 1 .00 Satisfactory

PDTS I .00 Satisfactory I .00 Satisfactory

59 1 .00 Satisfactory 1 .00 Satisfactory

PUTS 1 .00 Satisfactory 0.99 I Error

• 59 1 .00 Satisfactory 1 .00 Satisfactory

PUTS 1.00 Satisfactory 1.00 Satisfactory

Note: Each test lasted approximately 17 minutes with 145 messages
exc hanged. Tile third run with (lie AN/USQ.59 as NCS lasted
33 minutes Wit il 280 messages exchanged,

CONCLUSIONS ANt ) RECOMMENDATIONS

It is concluded that the Pi)’I’S is compatible with the AN, W S(’ -3 uhf-FM radio (as
modified f’or Link I I )  and that the AN “WS (’ -3 AGC action and tile sync time f’or the PUTS
are compatible while the PDTS is NCS or PICKET after modifications are made ( described
in paragraph “Equipment Modifications ”). Fronl the tests which were performed , it is
apparent that the AN/WS(’-3 radio (modified as described in this report ) performs well in
(lie uhf-FM Link I i  mode,

It is recommended that a standard Fleet-wide procedure be established and folI wed
f ’or setting transmit deviation wh ien operating Link II in the uhf-FM mode. Further , it is
recommended that the AN/WSC-3 “LOS Voice and I)ata Radio” be modified to disable
automatically the AM sidetone when in the Link II mode and that the revised PI)TS soft-
ware he used exclusively for future PI)TS testing and links.
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