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SECTION 1

INTRODUCTION

1.1 SCOPE
This document establishes the requirements for the interface of the Central Operational Control AN/FYQ-
             93(V) (System Specification ESD-RS-968-H/C) hereinafter referred to as the Region Operations Control
             Center (ROCC) and the Radar System AN/FPS-117 (System Specification 77A561269) hereinafter
             referred to as the 3D radar.

1.2 PURPOSE
This document defines the message formats and the rates to be used between the ROCC and the 3D radar.
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SECTION 2

APPLICABLE DOCUMENTS

2.1
GOVERNMENT DOCUMENTS
The following documents form a part of this document to the extent specified herein.

Specifications:


77A561269A
System Specification for Radar System

2 July 1999
AN/FPS-117(V)1 & (V)4




ESD-RS-968-H/C
System Specification for Region Operations Control

15 February 1979
Center Segment of the Joint Surveillance System

2.2
NON-GOVERNMENT DOCUMENTS
This section is not applicable to this document.

2.3
PRECEDENCE OF DOCUMENTS
In the event of conflict between this document and the documents referenced herein the order of precedence for resolution of this conflict shall be:

a.
This document.

b.
The documents referenced herein.

This page intentionally left blank.

SECTION 3

INTERFACE DEFINITION

3.1 
ROCC TO 3D RADAR MESSAGES
Digital messages transmitted from the ROCC to the 3D radars shall consist of Idle and Mode 4 Request Messages.

3.1.1 
Synchronization

Synchronization following a communication outage shall be performed by recognition of the Idle Messages, and by subsequent determination that the Idle Message is present between all other messages sent on the circuit.

3.1.2
Format

3.1.2.1
Idle Message
The Idle Message shall be formatted as shown in Figure 1.

3.1.2.2
Mode 4 Request Message
Mode 4 Request Messages shall utilize the 91 bit format shown in Figure 2. Message content for each

format item is specified in Table 1. Message items are listed alphabetically. The Addresses for the

Alaskan, Canadian, Hawaiian, and Puerto Rico sites shall be as given in Table 2.

3.1.3 
Bit/Message Rate
All messages from the ROCC to the 3D radars shall be transmitted at a 2400 bps rate. There shall be no interruptions between messages, i.e., the combined rate of all messages shall use all bit positions.

3.1.3.1
 Idle Message
Whenever a Mode 4 Request Message is not being transmitted, a stream of Idle Messages (see Figure 1) shall be continuously transmitted. At least one Idle Message shall be transmitted between each data message.

3.1.3.2 
Mode 4 Request Message
The Mode 4 Request Message shall be transmitted from the ROCC to a 3D radar at a rate of no more than 24 messages per 12 seconds.

3.2
3D RADAR TO ROCC MESSAGES
Digital messages transmitted from the 3D radar to the ROCC shall consist of Idle and Data Messages.

3.2.1
Synchronization
Synchronization following a communication outage shall be performed by recognition of the Idle Message, and by subsequent determination that the Idle Message is present between all other messages sent on the circuit.

3.2.2
Format
3.2.2.1
Idle Message
The Idle Message is a fixed 13-bit message as shown in Figure 1.

3.2.2.2
Data Messages
The Data Messages as shown in Figures 3-8 are broken into 13-bit transmission words each consisting of 12 data bits and an odd parity bit. Bit 1 is the first bit transmitted across the interface. The first transmission word in all data messages contains special control flags and a message label that indicates the message type. The data message content of each format item is specified in Table 3. Data Message items are listed alphabetically.

3.2.3 
Bit/Message Rate
All messages from the 3D radars to the ROCC shall be transmitted at a 2400 bps rate. There shall be no interruptions between messages, i.e., the combined rate of all messages shall use all bit positions. The rate of data messages may be such that only one Idle Message remains between each of the rest of the messages.

3.2.3.1 
Idle Message
Whenever valid message data are not being transmitted, successive Idle Messages shall be transmitted. At least one Idle Message shall be transmitted between each data message.

3.2.3.2 
Status Message
In normal operation the Status Message shall be transmitted once every 12 second scan. On occurrence of a detectable failure or of an automatic reconfiguration action, the status data indicating this failure or reconfiguration action shall be transmitted within 100 seconds.

3.2.3.3
Beacon RTQC/Test Message
A Beacon RTQC/Test Message shall be transmitted on each scan approximately when the search beam passes through the 180 degree azimuth position.

3.2.3.4
Search RTQC TGT Message
A Search RTQC TGT Message shall be transmitted on each scan approximately when the search beam passes through the 0-degree azimuth position.

3.2.3.5
Mode 4 Test Message
A Mode 4 Test Message shall be transmitted within 24 seconds of the receipt of a test Mode 4 Request Message.

3.2.3.6
Other Messages
The Search, Strobe, Mode 4 and Beacon messages shall be transmitted as soon after completion of target detection as possible. When these messages are delayed by more than a nominal half scan (6 seconds) they shall be discarded rather than transmitted. The loss of data is not considered a failure, but shall be reported in the next status message. There is no specified priority between these types of messages.

Table 1

ROCC to 3D Radar Request Message Dictionary

Address
The adaptation defined address 



of the radar site.

Number of bits:
5, bit 1 of words 4 and 5;



and bit 2 of words 1, 



2 and 3

Values:
0
NULL


1 - 31
Site Address

Message:
MODE 4 Request

Parity 
A count of the number of ”1s” in the word to 

which the parity applies

Values: 
The value is “0” or “1” depending


upon the number of “1s” in the word. 


The total number of “1s” in the word


including the parity bit is even (for 


correct parity and odd for wrong 


parity).

Message:
MODE 4 Request

Radar Scan
Indicates the area to be interrogated by the radar site.



Indicates whether to initiate interrogation over the 



transmitted azimuth sectors or a full scan

Number of bits:
1, bit 4, word 1

Values:
0
Azimuth


1
Full Scan

Message:
MODE 4 Request

Start Azimuth
The start azimuth for the Mode 4 evaluation.

Number of bits:
8, bits4- l1, word 4

Range:
0 to 255/256 revolution

Units:
1/256 revolution

Message:
MODE 4 Request

Stop Azimuth
The stop azimuth for the Mode 4 evaluation.

Number of bits:
8, bits 4 - 11, word 5

Range:
0 to 255/256  revolution

Units:
1/256 revolution

Message:
MODE 4 Request

Test Indicator
Commands initiation of a RTQC loop test.

Number of bits:
1, bit 11, word 1

Values:
0
Normal Operation


1
Equipment will generate a



test target

Message:
MODE 4 Request


Table 2

Site Addresses

Alaskan

Site Name
Site Address

Fort Yukon
1

Murphy Dome
2

Indian Mountain
3

Tatalina
5

Sparrevohn
6

King Salmon
7

Cold Bay
8

Cape Newenham
9

Cape Romanzof
10

Tin City
11

Kotzebue
12

Cape Lizbume
13

Point Barrow
17

Oliktok
19

Barter Island
21

Note:
There is a dedicated output for each radar site from the ROCC. These values are site adaptable to allow for future reconfiguration identification.

Canadian

Site Name
Site Address

Cape Parry
1

Lady Franklin Pt.
3

Cambridge Bay
4

Shepherd Bay
5

Hall Beach
6

Dewar Lakes
7

Cape Dyer
9

Brevoort Island
11

Saglek
12

Cartwright
13

Shingle Point
16

Note:
There is a dedicated output for each radar site from the ROCC. These values are site adaptable to allow for future reconfiguration identification.

Hawaiian

Site Name
Site Address

Mt. Kokee Kauai
1

Note:
There is a dedicated output for each radar site from the ROCC. These values are site adaptable to allow for future reconfiguration identification.

Puerto Rico

Site Name
Site Address

Punta Salinas
1

               Note:
There is a dedicated output for each radar site from the ROCC. These values are site adaptable to

                            allow for future reconfiguration identification.

Table 3

Radar Data Message Dictionary

-1.6 Up/Down
Indicates whether -l.6° valley coverage beam is pointed 
up.

Number of bits: 
1, bit 34

Values:
0 
Normal


1 
-l.6° Beam pointed up to l8.2°.

Message:
3D STATUS

-3.7 Up/Down
Indicates whether -3.7° valley coverage beam is pointed 
up.

Number of bits: 
1, bit 36

Values:
0 
Normal


1 
-3.7° Beam pointed up to 18.2°.

Message:
3D STATUS

AF
Flag indicating the message is for military use.

Number of bits: 
1, bit 12

Values:
0 
NULL


1
Military Use


1
for All Messages

Message:
All Radar to ROCC messages

Act BCN Ch 
Indicates Active Beacon Channel.

Number of bits:
1, bit 29

Values:
0
Channel A active


1
Channel B active

Message:
3D STATUS

Act RDP Ch
Indicates Active Radar Data Processor Channel.

Number of bits:
1, bit 49

Values:
0
RDP Ch 1 active


1
RDP Ch 2 active

Message:
3D STATUS

Array Status
Indicates that the power level of transmitter or the sensitivity 

   
of the receiver on the antenna array has degraded below a 

preset threshold.

Number of bits:
1, bit 14

Values:
0
Normal





1
Failure

Message:
3D STATUS

Azimuth
The bearing of a radar target or strobe with respect to the radar

 

site, measured clockwise from true north. (For search

 

reinforced beacon targets, the Search azimuth is used.)

Number of bits:
12, bits 27-38

Range:
0-4095 parts of a revolution (ACPs)


Approximately 0° for SEARCH RTQC TGT


Approximately 180° for BEACON RTQC/Test


Start azimuth value in MODE 4 REQUEST Test


Message ± 1 ACPs for MODE 4 Test

Units:
I/4096 revolution

Message:
All Radar to ROCC messages except STATUS

Beacon Delay
Indicates that the beacon-search decorrelation (1/2 nmi 



Beacon offset equivalent) feature is enabled.

Number of bits:
1, bit 40

Values:
0
Disabled (NULL)


1
Enabled (Beacon Delay)

Message:
3D STATUS

BCN R/T & P Redund
Indicates that a Beacon Receiver/Transmitter and Processor 



has failed and no redundancy is available.

Number of
bits:
1, bit 28

Values:
0
Normal (Both channels available)


1
No redundancy

Message:
3D STATUS

BCN R/T & P Status
Indicates that both Beacon Receiver/Transmitter and 



Processor channels have failed.

Number of bits:
1, bit 27

Values:
0
Normal


1
Failure

Message:
3D STATUS

Beacon Status
Indicates the status of the overall Beacon system as being 


unable to supply any beacon information.

Number of
bits:
1, bit 46

Values:
0
Normal


1
Failure

Message:
3D STATUS

Data Proc. Status
Indicates the status of the Digital Data Processor.

Number of bits:
1, bit 18

Values:
0
Normal


1
Failure

Message:
3D STATUS

Discrete
Indicates that C and D characters have meaning in the Mode

 
3/A Code, i.e., that this is a “discrete code.”

Number of bits:
1, bit 43

Values:
0
No C and D


1
C and D


1
for BEACON RTQC/Test

Message:
BEACON

Dop. Proc. Redund
Indicates that one of the Doppler Processor channels has 



failed and redundancy is not available.

Number of bits:
1, bit 25

Values:
0
Normal


1
No redundancy

Message:
3D STATUS

Dop. Proc. Status
Indicates that at least two of eight Doppler Processor 



channels have failed.

Number of bits:
1, bit 24

Values:
0
Normal


1
Failure

Message:
3D STATUS

ECU Redund
Indicates that one of the Environmental Control Units 



has failed and redundancy is not available.

Number of bits:
1, bit 31

Values:
0
Normal (Both units available)


1
No redundancy

Message:
3D STATUS

ECU Status
Indicates that both Environmental Control Units 



have failed.

Number of bits:
1, bit 30

Values:
0
Normal


1
Failure

Message:
3D STATUS

ETF LSB
Combined with ETF MSB to indicate which inversion

 

threshold the radar is operating.

Number of bits:
1, bit 37

Values:
Bit 38 
Bit 37


0

0
Normal


0

1
Invers level 1


1

0
Invers level 2


1

1
Invers level 3

Message: 
3D STATUS

ETF MSB
Combined with ETF LSB to indicate which inversion

 

threshold the radar is operating.

Number of bits:
1, bit 38

Values:
Bit 38
Bit 37


0
0
Normal


0
1
Invers level 1


1
0
Invers level 2


1
1
Invers level 3

Message:
3D STATUS

Exciter Status
Indicates the power level out of the Exciter has degraded

 

below a preset threshold.

Number of bits:
l,bit 15

Values:
0
Normal


1
Failure

Message:
3D STATUS

FAA
Flag indicating that the message is for FAA/CF use. 



Ignore at US ROCCs.

Number of bits:
1, bit 11

Values:
0
NULL


1
FAA/CF use


0
for all messages

Message:
All Radar to ROCC messages

Final Rec. Status
Indicates that the Final Receiver sensitivity has degraded

 

beyond a preset threshold

Number of bits:
l, bit 16

Values:
0
Normal


1
Failure

Message:
3D STATUS

Fire Alarm
Indicates that fire has been detected either in the 



radome or equipment room.

Number of bits:
1, bit 32

Values:
0
Normal


1
Fire Detection

Message:
3D STATUS

H. Scan Inh. Alarm
Indicates one or more messages have been destroyed 



because they were stored in the 3D radar buffer for 



more than one half a radar scan before being accessed 



for output.

Number of bits:
1, bit 44

Values:
0
NULL


1
Data lost

Message:
3D STATUS

Height (Radar)
Indicates the height of a target as measured by three-



dimensional radars.

Number of bits:
8, bits 53-60 (SEARCH RTQC TGT



and SEARCH messages);



8, bits 92-99 (BEACON message)

Range:
0-101,600 feet


102,000 NULL


Approximately 12,800 feet for SEARCH RTQC


TGT; 0 feet for BEACON RTQC/Test messages

Units:
400 foot increments

Messages:
SEARCH RTQC TGT, SEARCH andBEACON

Hi Sp. Timing A1.
Indicates a failure in any of the 2400 Hz modem clocks.

Number of bits:
1, bit 43

Values:
0
Normal


1
Failure

Message:
3D STATUS

HPG Line Alarm
Indicates a timing failure on the Mode 4 request line 



(Mode 4 Requests are on Channel 2).

Number of bits;
1, bit 41

Values:
0
Normal


1
Failure

Message:
3D STATUS

HPG Parity Alarm
Indicates a parity error on the Mode 4 request line.

Number of bits:
1, bit 42

Values:
0
Normal


1
Parity Error

Message:
3D STATUS

Ident.
Indicates the presence of a special code transmitted in 



response to a controller request.

Number of bits;
1, bit 7

Values:
0
NULL


1
Ident. Code present


0
for BEACON RTQC/Test

Message:
BEACON

Mode 2
Indicates that a Mode 2 reply is contained in the message.

Number of bits: 
1, bit 4

Values:
0
NULL


1
Mode 2 present


1
for BEACON RTQC/Test

Message:
BEACON

Mode 2 “x”
Indicates that the reply contains a special Mode 2 code.

Number of bits: 
1, bit 44

Values:
0
NULL


1
Mode 2 “x” present


0
for BEACON RTQC/Test

Message:
BEACON

Mode 2 Code
Provides the Mode 2 code reply.

Number of bits:
12, bits 66 - 77

Values:
Up to 4096 reply codes 


All bits are 0 for BEACON RTQC/Test

Message:
BEACON

Mode 3/A
Indicates that a Mode 3/A reply is contained in the message.

Number of bits: 1, bit 5

Values:
0
NULL


1
Mode 3/A present


1
for BEACON RTQC/Test

Message:
BEACON

Mode 3/A “x”
Indicates that the Reply contains a special Mode 3/A code.

Number of bits:
I, bit 45

Values:
0
NULL


1
Mode 3/A “x” present


0
for BEACON RTQC/Test

Message:
BEACON

Mode 3/A Code
Provides the Mode 3/A code reply.

Number of bits:
12, bits 53 -64

Values:
Up to 4096 reply codes 


3252 (octal) for BEACON RTQC/Test

Message:
BEACON

Mode C
Indicates that a Mode C reply is contained in the message. 

Number of bits: 
1, bit 6

Values:
0
NULL


1
Mode C present


1
for BEACON RTQC/Test

Message:
BEACON

Mode C Altitude
Provides the Mode C reply. Forms a 2s complement number

 

with the sign Mode C bit.

Number of bits:
11, bits 80 -90

Values:
100 foot increments

Range:
0 to 204,700 feet for Mode C 


positive; -1000 to -100 feet for Mode C negative


12,800 feet for BEACON RTQC/Test

Message:
BEACON

Mode 4. D1 and D2
Combined information indicates the level of 1FF determined

 

by the Mode 4 interrogation.

Number of bits:
2, bits 41 and 42

Values:
0
NULL


1
Possible


2
Near


3
True


0
for BEACON RTQC/Test


3
for MODE 4 Test

Message:
BEACON, MODE 4, and SEARCH

Mode 4 Present
Indicates the presence of a Mode 4 reply.

Number of bits:
1, bit 40

Values:
0
NULL


1
Mode 4 present


0
for BEACON RTQC/Test

Message:
BEACON, and SEARCH

MTI/Prep. Redund
Indicates that one of the MTI/Preprocessor Channels has

 

failed and no redundancy is available.

Number of bits:
1, bit 21

Values:
0
Normal (All channels available)


1
No Redundancy

Message:
3D STATUS

MTI/Prep. Status
Indicates that at least two of the four MTI/Preprocessors have

 

failed

Number of bits:
1, bit 20

Values:
0
Normal


1
Failure

Message:
3D STATUS

Over Temp.
Indicates an over temperature condition has been detected



in 3D equipment.

Number of bits;
1, bit 47

Values:
0
Normal


1
Over temperature

Message:
3D STATUS

Parity
A count of the number of” 1s” in the word to which parity

 
applies.

Values:
The value is a “0” or “1” depending upon the

 
number of “1s”  in the word. The total number


of “1s” in the word, including the parity bit, is


odd (when correct)

Message:
All Radar to ROCC Data Messages

P. Power E.C.U.
Indicates a failure in the prime power, Environmental Control

 
Units.

Number of bits:
1, bit 33

Values:
0
Failure


1
Normal

Message:
3D STATUS

P. Power O. Heat
Indicates a failure in the prime power, Oil Heater

Number of bits:
1, bit 35

Values:
0
Failure


1
Normal

Message:
3D STATUS

Pul. Com. Redund
Indicates whether or not a redundant channel is available. 

Number of bits: 
1, bit 23

Values:
0
Normal


1
No redundancy

Message:
3D STATUS

Pul. Com. Status
Indicates that at least two of the three Pulse Compressors 



have failed.

Number of bits:
1, bit 22

Values:
0
Normal


1
Failure

Message:
3D STATUS

R. C. & T Status
Indicates a failure in the radar control and (or) timing.

Number of bits:
1, bit 17

Values:
0
Normal


1
Failure

Message:
3D STATUS

Radar Status
Indicates the status of the overall Radar System as being



unable to supply any radar information.

Number of bits:
1, bit 45

Values:
0
Failure


1
Normal

Message:
3D STATUS

Range
Slant range from radar site making the measurement to the

 
aircraft.

Number of bits:
11, bits 14 -24

Range:
0 to 255 nmi


254 nmi for SEARCH STROBE


254 nmi for BEACON STROBE


   1 nmi for SEARCH RTQC TGT


   1 nmi for BEACON RTQC/Test


   1 nmi for MODE 4 Test

Units:
1/8nmi

Message:
All Radar to ROCC messages except STATUS


RDP Redund

Indicates that a Radar Data Processor has failed and no

redundancy is available.

Number of bits:
1, bit 48

Values:
0
Normal (both channels available)


1
No redundancy

Message:
3D STATUS

RDP/WS Comms Status
Indicates that the Radar Data Processor and Site Workstation



is communicating.

Number of bits:
1, bit 50

Values:
0
Normal


1
Failure

Message:
3D STATUS

RTQC/Test
Indicates that message contains a dummy target used for

 
RTQC.

Number of bits:
1, bit 1

Values:
0
Real


1
Dummy target used for RTQC


1
for BEACON RTQC/Test

Message:
BEACON

Run Length
Provides data on the azimuth angle over which a search

 
message is received.

Number of bits:
3, bits 43 - 45

Values:
0
0-3 Azimuth Count Pulses (ACPs)


1
4-7


2
8-11


3
12-15


4
16-19


5
20-23


6
24-27


7
28-127

Message:
SEARCH

Number of bits:
7, bits 40 -46

Range:
0 to 511 ACPs


0 for SEARCH RTQC TGT

Unites:
4 ACPs

Message:
SEARCH RTQC TGT and STROBE

Search Reinforced
Indicates that search and 1FF returns have correlated and that

 
no SEARCH message is being sent for the target.

Number of bits:
1, bit 8

Values:
0
NULL


1
Search Reinforced


0
for BEACON RTQC/Test

Message:
BEACON

Sign Mode C 
Indicates the sign of the Mode C Altitude in the message.

Number of bits: 
1, bit 79 

Values:
0
Plus


1
Minus


0
for BEACON RTQC/Test

Message:
BEACON

Signal Proc. Status
Indicates that the signal processor performance has degraded

 
below a preset threshold.

Number of bits:
1, bit 19

Values:
0
Normal


1
Failure

Message:
3D STATUS

Strobe Variation
Indicates the source of the strobe message.

Number of bits:
3, bits 8 - 10

Values:
0
Spare


1
Search


2-7
Spare

Message:
STROBE

Test
Indicates that a message is for test purposes.

Number of bits:
1, bit 1

Values:
0
Real


1
Test


0
for STATUS


0
for STROBE

Message:
All messages from Radar to ROCC except

 
SEARCH RTQC TGT and BEACON

Time in Storage
Provides data on how long the message was in storage prior 



to transmission to the ROCC. (The time is measured from the

 
time of the last beacon or search hit on a target or the time

 
when the search beam swept past the reported azimuth for a

 
strobe to the time when the first bit of the message will be

 
sent).

Number of bits:
5, bits 47 –51

Range: 
0 to 3 7/8 secs


0 sec for SEARCH RTQC TGT

Units:
1/8 sec

Message:
SEARCH RTQC TGT and STROBE

Number of bits:
6, bits 46 – 51

Range:
0 to 7 7/8 secs


0 sec for BEACON RTQC/Test


0 sec for MODE 4 Test 

Units: 
1/8 sec

Message:
BEACON, SEARCH and MODE 4

7600
Indicates presence of an IFF code reply indicating a failure



of the communication equipment in an aircraft.

Number of bits:
1, bit 10

Values:
0
Normal


1
Failure


0
for BEACON RTQC/Test

Message:
BEACON

7700
Indicates presence of an 1FF code reply indicating an aircraft

 
emergency.

Number of bits:
1, bit 9

Values:
0
Normal


1
Emergency


0
for BEACON RTQC/Test

Message:
BEACON

Figure 1

3D RADAR DATA MESSAGE FORMAT: IDLE MESSAGE

B
I
T

WORD 1

1
0

2
0

3
0

4
1

5
1

6
1

7
1

8
1

9
1

10
1

11
1

12
1

13
1

END OF MSG.

Figure 2

MODE 4 REQUEST MESSAGE FORMAT

MESSAGE SEQUENCE

BITS 1 to 5 in the message are BIT 1 of Words 1 to 5

BITS 6 to 10 in the message are BIT2 of Words 1 to 5

ETC

BITS 86 to 90 in the message are BIT 18 of Words 1 to 5

BIT 91 in the message is BIT 19 of Word 1

B

I
MESSAGE CONTENT
T

WORD
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19


1
0
A3
1
RS
0
0
0
0
0
0
TI
0
0
0
0
P
X
X
X


2
1
A2
0
0
0
0
0
0
0
0
0
0
0
0
0
P
X
X

END

3
1
Al
0
0
0
0
0
0
0
0
0
0
0
0
0
P
X
X

OF

4
A5
0
0
ST8
ST7
ST6
ST5
ST4
ST3
ST2
ST1
0
0
0
P
X
X
X

MSG

5
A4
0
0
SP8
SP7
SP6
SP5
SP4
SP3
SP2
SP1
0
0
0
P
X
X
X



LEGEND

A
Address
TI
Test Indicator


P
Parity of Word
ST ( )
Start Azimuth


X =0
Not included in Parity
SP ( )
Stop Azimuth


RS
Radar Scan
( ) 1
Least Significant BIT

Figure 3

3D RADAR DATA MESSAGE  FORMAT: SEARCH MESSAGE

B
I
T

WORD 1


WORD 2


WORD 3


WORD 4


WORD 5

1
0 
TEST
14
MSB
27
MSB
40
Mode4 

Present
53
MSB

2
0
15

28

41
Mode4 D2
54


3
0
16

29

42
Mode4 D1
55


4
1
17

30

43
MSB
56
Height

5
1
18

31

44
Run Length
57
(Radar)

6
0
19
Range
32
Azimuth
45
LSB
58


7
1
20

33

46
MSB
59


8
1
21

34

47
Time in
60
LSB

9
0
22

35

48
Storage
61
0

10
0
23

36

49

62
0

11
0
FAA
24
LSB
37

50

63
0

12
1
AF
25
0
38
LSB
51
LSB
64
0

13
PARITY
26
PARITY
39
PARITY
52
PARITY
65
PARITY

                                                                





END OF MSG.

Figure 4

3D RADAR DATA MESSAGE FORMAT: SEARCH RTQC TGT MESSAGE

B
I
T

WORD 1


WORD 2


WORD 3


WORD 4


WORD 5

1
1
14
MSB 0
27
MSB
40
MSB 0
53
MSB 0

2
0
15
         0         
28

41
       0
54
         0

3
0
16
         0
29

42
       0
55
         1

4
1
17
         0
30

43
       0
   Run Length
56
         0
       Height

5
0
18
         0
31

44
       0
57
(Radar) 0

6
0
19
         0
       RANGE
32
AZIMUTH*
45
       0
58
         0

7
1
20
         0
33

46
LSB  0
59
         0

8
0
21
         1
34

 47
MSB 0
60
LSB 0

9
0
22
         0
35

48
       0
61
0

10
0
23
         0
36

49
       0
Time in Storage
62
0

11
0
FAA
24
LSB 0
37

50
        0
63
0

12
1

AF
25
0
38
LSB
51
LSB  0 
64
0

13
PARITY
26
PARITY
39
PARITY
52
PARITY 
65
PARITY


*Azimuth at first template after North Pulse (0° - 3°).






END OF MSG.

Figure 5

3D RADAR DATA MESSAGE  FORMAT: STROBE MESSAGE

B
I
T

WORD 1


WORD 2


WORD 3


WORD 4

1
TEST
14
MSB 1
27
MSB
40
MSB

2
0
15
         1
28

41


3
0
16
         1
29

42


4
1
17
         1
30

43
Run Length

5
1
18
         1
31

44


6
0
19
Range 1
32
Azimuth
45


7
0
20
         1
33

46
LSB

8

21
         0
34

47
MSB

9
Strobe
Variation
22
         0
35

48


10

23
         0
36

49
Time in 

Storage

11
0
FAA
24
LSB 0
37

50


12
1
AF
25
0
38
LSB
51
LSB

13
PARITY
26
PARITY
39
PARITY
52
PARITY




END OF MSG.

Figure 6

3D RADAR DATA MESSAGE FORMAT: MODE 4 MESSAGE

B
I
T

WORD I


WORD 2


WORD 3


WORD 4

1
TEST
14
 MSB
27
 MSB
40
1

2
0
15

28

41
Mode 4 D2

3
0
16

29

42
Mode 4 D1

4
0
17

30

43
0

5
1
18

31

44
0

6
0
19
Range
32
Azimuth
45
0

7
1
20

33

46


8
0
21

34

47


9
0
22

35

48
Time in

Storage

10
0
23

36

49


11
0
FAA
24
 LSB
37

50


12
1
AF
25
0
38
 LSB
51
 LSB

13
PARITY
26
PARITY
39
PARITY
52
PARITY

                                                                                                                                          END OF MSG.

Figure 7

3D RADAR DATA MESSAGE FORMAT: STATUS MESSAGE

B
I
T
WORD 1

WORD 2

WORD 3

WORD 4

1
0
TEST
14
Array Status
27
BCN R/T&P
Status
40
Beacon Delay

2
0
15
Exciter
Status
28
BCN R/T&P
Redund
41
HPG Line
Alarm

3
0
16
Final Rec
Status
29 
Act BCN Ch
42
HPG PARITY
Alarm

4
0
17
RC&T Status
30
ECU Status
43
Hi Sp
Timing Al

5
1
18
Data Proc
Status
31
ECU Redund
44
H. Scan
InhAlarm

6
1
19
Sig Proc
Status
32
Fire Alarm
45
Radar Status

7
0
20
MTI/Prep
Status
33
P Power
ECU
46
Beacon Status

8
0
21
MTI/Prep
Redund
34
-1.6 Up/Down
47
Over Temp

9
0
22
Pul Comp
Status
35
P Power
O Heat
48 
RDP Redund

10
0
23
Pul Comp
Redund
36
-3.7 Up/Down
49
Act RDP Ch

11
0
FAA
24
Dop Proc
Status
37
ETF LSB
50
RDP/WS Comms

Status

12
1
AF
25
Dop Proc
Redund
38
ETF MSB
51
0

13
PARITY
26
PARITY
39
PARITY
52
PARITY







END OF MSG.

Figure 8 (page 1 of 2)

3D RADAR DATA MESSAGE  FORMAT: BEACON MESSAGE

B
I
T

WORD 1


WORD 2


WORD 3


WORD 4

WORD 5

1
RTQC/Test
14
MSB
27
MSB
40
Mode4  

Present
53
MSB                A4

2
1
15

28

41
Mode 4 D2
54
                       A2

3
1
16

29

42
Mode 4 D1
55
                      Al

4
Mode 2
17

30

43
Discrete
56
                        B4

5
Mode 3/A
18

31

44
Mode 2X
57
                        B2

6
Mode C
19
Range
32
Azimuth
45
Mode 3/AX
58
Mode 3/A        B1

7
Ident
20

33

46
MSB
59
Code                C4

8
Search Reinf
21

34

47

60
                        C2

9
7700
22

35

48
Time in
61
                       C1

10
7600
23

36

49
Storage
62
                        D4

11
0
FAA
24
LSB
37

50

63
                        D2

12
1

AF
25
0
38
LSB
51
LSB
64
LSB                 D1

13
PARITY
26
PARITY
39
PARITY
52
PARITY
65
PARITY




END OF MSG.

Figure 8 (page 2 of 2)

3D RADAR DATA MESSAGE FORMAT: BEACON MESSAGE (Continued)

B
I
T
WORD 6

WORD 7

WORD 8

66
                      D4
79
Sign Mode C
92
MSB

67
                    Cl
80
MSB
93


68
                     Al
81

94


69
                     C2
82

95
Height

70
                      A2
83

96
(Radar)

71
Mode2            C4
84

97


72
Code               A4
85
Mode C
98


73
                       B1
86
Altitude
99
LSB

74
                      D1
87

100
0

75
                      B2
88

101
0

76
                     D2
89

102
0

77
                     B4
90
LSB
103
0

78
PARITY
91
PARITY
104
PARITY

                       END OF MSG.








